SETOE: I |

S

o1

S - S 2 . :,..v'.:v!-'o‘ .
o

g | /3

i
i
i

Salr Marshes of Port Valdez, Alaska, and Viecinicy:

A Baseline Study

Final Report to the United States Department of the Interior

January 1, 1977

Dr. Jonn H. Crow
Chairman, Departmenc of Botany
Rucgers Universicy
Newark College of Arts and Sciances

. Alaska Resources
Library & Information Services
Anchorage, Alasks




A3 3755 000 50327 6

Abstract

In 1974 and 1975,”62 baseline locations were selected for
intensive study in the salt;marshes of Port Vaidez'and vicintiy.
The sites are intended to reflect the impact of oil transport
‘activities. Vegetation and soil chaﬁacteristics were em@hasized.
The sites were selected as tepresentative of a wide variety of
major communities and were.wideiy distributed over'tﬁe region to
enhance the likelihood of oil spill doéumentaticn. Seventaen
Commumity Complexes were idéntifigd and correspondence was found
between the Community Complexes and habitat characteristics. This
may prove to be useful in idencification of areas elsewhere that
are highly susceptible to oil spill damage; it was useful during
the céﬁrse of this study. In addition, the Community Complexes
may be used in salt marsh mapping. Gold Creek and Sawmill Creek,
both in Port Valdez, appear to be the marshes most susceptible to
major cil‘spill.damaga, but all the marshes studied are threatened
to some degree. An oil spill associated with seasonal high tides
or during the winter when fiesh water outflow is minimal would
increase the potential hazard to the less vulnerable marsh areas.
In order to differentfate between natural successional trends and
oil‘spill effects it will be necessary to systematically restudy

- selected baseline sites over the coming years.
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Introduction

A Many persons have focused their interests on the activities
associated with the Trans-Alaska Pipeline. When Pipeline and

Terminus construction was begun, like most salt marshes of the

‘Alaska Pzcific Coast, very little was known about the salt marshes

of Port Valdez and viainityf(C:ow, in press). The need for base-

line data was clearly understood by the Department of the Interior.

'In late July'of 1974, resea?ch began to establish a collection of

baseliné data pertaining tc}the salt marshes of Port Valdez and
vicinity (Fig. 1). |

This report summarizes the overwhelming bulk of the baseline
study. ThevoriginalAexpecﬁa:ion had been for the establishment
of approximately 40 baseliﬁegsites,, Excellent weather in 1974
allowed greater production;than anticipated. The number of sites
ultimately selectad came to 62. This number provides a baseline

data set with significantly greater community diversitcy. Naturally

it has taken more time to completes the laboratory and computer work.

The value of this research can be enhanced if a follow-up

study of relatively small magnitude is undertaksn. To begin with,

" without revisitation of a2 select number of sites over the next
couple of years, it may not be possible to quantitatively separate -

natural changes from man-related perturbations. After successional

trends have been established, revisirtation once every 3 to 8 years
should be sufficiemnt. At such times the plot markers can be

repaired or replaced if necessary.
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Fié. 1. Principal study areas of Port Valdez and vicinity.
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Methods

In 1974 the major emphasis was placed upon reconnaissance.
This was done in order to becomé familiar wich the study area, to
-select representaﬁive sites for further study, and for econom&-of
:ime.- Vegeration reconnaissance data were gathered by =means of
a canopy-coverage :achnique.KCrow 1971, Daubemmira 1959). -Habicat
features such as loecal physibgraphy and soils were noted. This
approach is compa:iblg with Eha general approach of che U. S.
Forest Service in the westernm Unitad States (Franklin and Dyrmess
196%) as well.as‘wi:hvather§salt marsh studies bz this investi-
gator. Some reconnaissance work was necessary in 1975..

Intensive work in 1974 and 1975 followed the methodology cf
Daubenmire (1959) as employed by Crow (1971). A rectangular
macreoplot, crdinarily'measu:@ng 2 x § m, was marked with stakss zat
all four corners and labeied.CFig.Z ). Within the macroplot, a
series of 2 x § dm microplots was used to obtain coverags and
frequency data. The numbgrfoﬁ microplots need cnly exceed the
ninimum sampling area requirements, ordinarily 1 co 3 micromlots
for the Port Valdez salﬁ margh communities, but 10 was the standard
nquer used. Soil samples-ware tzken adjacent to the macroplots.

En selected.}oc#:icns a series of 2 x5 dm microplots ware
pPlaced along 2 metar tape for use in transect studies. Such

studies are sometimes useful to document the nature of shifts in

vegetation that correspond to changes in space.
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Fig. 2. Layout of a macroplot including ten microplots.

10

o TAG




=t ) 3 —1 —

S

CR |

—

Soils were routinely analyzed for pH and conductivity, which
is a standard salinity measursment. Most soil samples were analyzed
for two or more of the following ions: calcium, magnesium, potas-

sium, and sodium. In a few instances, taests for chloride, sulfate,

or phosphorus were made.

Nomenclature is accordﬁng to Welsh (1974), except for

Puccinellia and Atriplex, which follow Hulten (1968).
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Results

The principal salt marshes of Port Valdez and vicinity

include five marshes in Port Valdez proper, four in Jack Bay,

three in Sawmill Bay, and one marsh in Galena Bay (the rem;inder

of this Bay has not been Studied). Every one of these marshes

was studied and baseline data gathered in nearly all of them.

The following is a list of. the principal salt marshes by name

or location:

Port Valdez
Véldez - East Marsh and Terminus
Valdez - West Marsh
Mineral Creek
Gold Creek
Sawmill Creek
Jack Bay |
Head -~ large
Head - south side, lateral
First que,<South Side

First Cove, North Side

Sawmill Bay

Head

Stellar Creek

Mouth - west side, very small
Galena Bay

Mouth - north side




8

Baseline sites were chosen to represent a diverse sample of
the salt marsh vegetation. The locations of the marshes and
baseline sites are presented in Figures 3 to 6.

The salt marshes of the region are complex and relatively

~diverse ‘in terms 6f frequently occurring species (Table 1). The

bulk of the plant species were graminoids and succulent forbs; the
former are grass-like species and the latter are the rémaining
fleshy herbaceous flowering plants.

Each plant community on the marsh consists of a collection
of species. Withoﬁﬁpsome drgénization of these communities into
a hierarchy it is very difficult to simplify the results into
something meaningful. Many kinds of communities were identified
and these were organized into Community Cbmplexes.' Each Community
Complex may include ome cr}more kinds of communitiass having impor-
tant taxonomic éimilarities;' Ultimately it may be possible to

develop a reliable taxonomy below the level of the Communitcy

Complex, but it was not practical for the purposes of this research.

- Seventeen Community Complexes have been identified and named
(Table 2). A detailed.sumﬁary for tHe baseline sites is provided
in Appendix I. Each Complex consists of closely related salt marsh
communities. Within any qﬁe Complex che.presence, absence, cor
abundance of species may h#ve significance that can be interpreted

or gorrglated'with-envircnﬁental.parameters. For example, the

Puccinelliz hultenii/Glaux maritima Community Complex tends to be
correlatad with salinevcondicions; i.e., conductivicy wvalues near

oT exceeding'ﬁ.o mmhos/cm.; Within the Puccinellia/Glaux Complex:,

however, the presence of Deschampsia beringensis corresponds to a

.
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Fig. 6. The salt marshes and 12 :
- baseline study sites of Galena

Bay; one inch equals one mile
» (U.8.G.S. map). ,‘ o~
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. Table L. Scientific and common names of frequently occurring | |

LI’

salt marsh species in Port Valdez and vicinity.

Succulent Forbs

Arenaria peploides  } ‘ Beach Sandwort
Atriplex patula var. obtusé Spearscale
Chrysahtheﬁmm‘arcticum | : - Arctic Daisy
Cochlearia officinalis j o ‘ Scurvy Grass
Dodeéatheon puléhellum | | ‘.' Pretty Shooting Star
Glaux maritima : Sea Milkwort |
Ligusticum scoticum o . Hulten's Sea Lovage
Plantago maritima ? : Goose Tongue )
Sagina crassicaulis “ _ j .‘ - Beach Pearlwort
Spergularia canadensis j Canada Sand Séurry
Stellaria humifusa . - Low Chickweed
-Triglochin maritima _f Seaside Arrowgrass
Triglochin.palustris_ j » Marsh Arrowgrass
Non-Succulent Forbs . ,:

Achillez millefolium ssp. borealis Boreal Yarrow
Conicselinum chinense j ) Western Hemlock Parsley N
Cornius canadens;s s | ' . Bunchbezrry
Fritillaria caméhatcensis j ' ~ Indian Rice
Polégcnum viviparum | Bulblet Bistort
Potentillz anserina ' , Pacific Silverweed
Ranmunculus cymbalaria ‘ ' Marsh Crowfoot
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: Table'l (Cont.)

Graminoids

Calamagrostis canadensis
C. deschampsioides
Carex giareosa

C. lyngbyedi

Eleoccharis kamtschatica
Elymus mollis_

Festuca rubra
Poa,emiﬁens

Pucecinellia hultenii

Fucoids

Fucus spp.

Bluejoint

Small Reedgrass
Clustered Sedge
Lyngbye Sedge
Kamtschatka Spikerush
Dunegrass or Beach'Rye
Red Fescue
Large-flower Bluegrass

Hulten's Mudgrass or
Alkaligrass

Rockweed
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Table 2. Sal: marsh community complexes

of Port Valdez and vicinity.

Puccinellia hgl:enii/Spergﬁlarié canadensis
‘Puceinellia hultenii/Fucus spp..
Puccinellia,hﬁltenii/Arenaria peploides
Puceinelliz hultenii/Glaux maritima
Po:encilla ansarina/Poa eminens
Carex pluriflora/Deschampsiz beringensis
Carex lyngbyei/Calamagrostis canadensis
 Calamagrostis canadensis/Galium trzifidum
pure Carex lyngbyel N
- Carex lyngbyei/Eleocharis kamtschatcica
Eleocharis kaﬁtschatica dominant
Carex lyngbyei/Potentilla anserina
Potentilla anserina/Dpdécatheon pulchellum
.pure Arenaria peploides _
Elymus mollis/Arenaria peploides
Elymus mollis/Festuca rubra

Eiymus mollis/CcrnuS'canadensis
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distinctly non-saline habitat. In addition, the more saline

Puccinellia/Glaux habitats correlate with relatively high species

diversity (seven or more) and greater than 507 coverage of

' Pucecinellia hultenii.

~The Community Complex names should be very useful in the

development of maps from aeﬁ:ial‘ photographs and as an eccnomical

‘ means of describing salt marshes. The following marsh-by-marsh

discussion summarizes the most important characteristics zand

should help in an assessment of the region's salt marsh resources.

- The vegetation portfolio previously submitted (Crow, 1976) may be

useful as a visual aid.
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Valdez EeSt and West Marshes

The marshes of Valdez proper have been divided into two

- parts, the West Marsh and.the East Marsh, on the basis of slight

geographic separation. These marsh areas share a number cof char-
acteristics. The soils aze.bharacterized by ﬁine silts and clays
and the inter-chennel landscape is quite flat. It follows that
drainage is poor and a mosai@ of plant communities has developed
in response to varying wetness at any particular cidal.level.

The habitat-plant community interaction is such that there is a
marked trend to saline conditions and at the same time acid pH.

In such cases there is a tendency for high sulfate to correspond

- wtih low pH (Crow, in press).

fﬁe cwo marshes differiin;several respects. The West Marsh
is small and mcstly‘above-cﬂe tidal lewvels of the East Marsh. In
addirion, the West Marshvisﬁcharacterized by communities having

high total coverage and frequency and ordinarily having a diversity

- of seven or more species; the communities sampled belonged to the

Puccinellia hultenii/GlaLx4dar4:ima Community Complex (Table 3).

On the otier hand, the,majorlty of the East Marsh is covered by
commmities having a species diversity of only one to three

species; 'pure'’ Carex.LGgbyel and Carex lynegbvei/Eleocharis

kamtschatica and,EleocharlsjkamtschaCLca dominated Complexes

(Table 3).

In both cases the uppermcst.zones of the ma*shes have been
severely disturbed. The East Marsh is cut by a highway and the

West Marsh has been affected by sewage development, direct
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'Plantago maritima

Ranunculus cymbalaria
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Table 3 . Dominance of plant species found in the Community

Complexes at the Valdez East, West, and Terminus locationms.

: Community Complex
Taxa C
Pu/Gl €1 Cl/Ek
Puccinellia hultenii
Carex lyngbyei
Glaux maritima
Potentilla anserina
Triglochin maritima

Stellaria'humifusa.

Eleocharis kamtschatica

Chrysanthemum arcticum

wowow s FEE ]

Zannichellia palustris 3 P

Peotamogeton pectinatus o P

Pu/Gl = Puccinellia hultenii/Glaux maritima

cl = 'pure’ Carex lyngbyéi

"Cl/Ek = Carex lvngbyei/Eleoéharis kamtschatica and Eleocharis

kamtscaatica dominatedivecetation.

(4++) sxgn;fles dominant or co-dominant species, ordinarily hlgn
' coverage/frequency values; (++) common,important; (+) minor,
¢ coverage is low, present in most lccatlons, (P) present in
soge communities, may have hlgh or low coveraoe/frequency
values.




L digturbance, ete. The pfoximity of the Valdez marsh areas to
disturbance makes them less uéeful as short term baseline sites
than sites selecﬁed elsewhere; For example, the development of an
artificial spit'in.the East Marsh area resulted in silc and clay

) par;iculates covering the plénts of the East and West Marshe;.
Damage was apparent in 1974]ﬁ Bj 1975, the effect had lessemed as
the sea further reclaimed.thg-artificial spit.. Because of dis-
turbances such as those descﬁibed one cannot expect these marshes
to have the value as baseliné sites as has the majority of the
other marsh locations.

In 1970, baseline sites§39{ 40, 42, and 43 were established
on the Valdez West Marsh by ﬁhis investigator. By the time chis
work was begun in 1974, local disturbances from téwn'runoff, garbage,
. sewage, human traffic, and an attempt to develop an artificial spit

resulted in obvicus degradation of the Valdez West and East marshes.
In 1974 it seemed that the.u#e of these marshes to momnitor the
effects of Terminus const;ucﬁion and oil transport would introduce
- an unacceptable biaé. At thét time, Mr. L. Sowl of the Department
of the Interior walked and.examined the West marsh with this’inves-
tigator. Mr. Sowl participated in the successful relacation of

the 1970 sites. It was agreed that emphasis of the Valdez East

and West marshes would prcbably'jeopardize the value of the base- .
Iine‘studyu ﬁevgrtheiess, a;few baseline sites were developed and
~.the 1970 sites restudiad;in*is74 and 1975. The data are prasentad
" in Appendix II. The'vegetation changed errétically in terms of
coverage and,ftequency'as wéll_as the presence of plant species.
This appears to have'canfirméd the judgements made by Mr. Sowl and
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'myself. At some later date it may be important to make comparisons
with other marshes of Port Valdez and vicinity. Furthermore, the
possibility does exist that the Valdez marshes may stabilize and

i
become more useful.
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Valdez Terminus

This is a small marsh area characterized by Carex lyngbyei-

dominated vegetation. Onlf one stand was studied in detail and

this belonged to .the 'pure"Carex lyngbyei Community Complex; The

soils, primarily clay with silt, had acid pH values of about 5.4
and were nom-saline but evidently‘washed with brackish tides
(conductivity'about'z.é mmbos/cm). ‘The level of sodium was moder-
ate, 431 ppum. | | |

This monospecific Carex lyngbyei vegetation had coverage and

frequency values of 100 peﬁ cent or nearly that high in most loca-

tions. Table 3 includes_the.data‘for the Terminus study area.
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Sawmill Creek

Sawmill Creek can be bést described as a fan-like gravel
mérsh; In contrast to mosciéalt marshes, the soils of this omne
are characterized by gravels at the surface. Moderately high pH
values (7.0 to 8.0) and rather lbw sélinity (conductivicy values
less than 1.0 mmhds/cm) arescharacteristic of this marsh. In

places such as this, where the soils are coarse and drainage is

‘good to excellent, the salts leach away easily between successive

inundations. The net result is that the soils associated with the
prominent vegetation at Sawmill Creek are not éaline; i.e., less
than 4.0 mmhos/cm. It shouid.be noted, however; that highly saline
tidal waters do cover this marsh frequently.

At the time of the fie@d.wcrk this &rea was free of apparent
disturbance or damage to thé.vegetaticn. Since its loecation is
adjacent to that of the TAPS Terminus it should be an excellent

baseline area.

Exclusive of the strand vegetatiom, the vegetation is dominated

by two plant Community Ccmplexes, Puccinelliaz hultenii/Fucus sop.

and Puccinelliz hultenii/Glaux maritcimz (Table 4). In both cases,

the vegeration has a ¢onspibuously succulent character and Arenaria
peploides is a noticeable element even though it does not attain
high coverage/frequency values. It should be noted that three

species are highly coustant in the communities studied: Puccinellia

hultenii, Glaux maritima, and Arenaria peploides (Tzble 4).

Stands of the Pugcinellia/Fucus Complex dominate this marsh

and vary modescly from .spot to spot. In the lowest zomes, Fucus

~
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Table 4 . Dominance of plant species found in the Community

Complexes at Sawmill Creek.

Community Complexes
Taxa

Pu/Fu Pu/Gl
‘Pucginellia hultenii o o +
Fucus SPP. A ++
Glaux maritima : ==+ +
~ Arenaria peploides R
Potentilla anserina ; ++
Plantago maritima o+

Pu/Fu = Puccinellia hultenii/Fucﬁs SPP.

Pu/GL = Puccinellia hul.:enii/clauxmaritima

(+++0 signifies dominant or co-dominant species, ordinarily high
coverage/f equency values; (++) common, important; (+) minor,
coverage 1s low, presept in most locatlons (P) present in
sc?e communities, may have high or low coverage/frequency
values. |
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'\.aspp,-frequency is highest, up to 907%, but it remains an important

element nearly everywhere. Puccinellia hultenii and Glaux maritima

are in evidence nearly everywhere and in typical stands their

coverage varied from 38 to 417 for the former and 15 to lSZ‘for

the latter; Puccinellia coverage ran as low as 17% in the limited

Puccinellia/Glaux sites. Frequency values for both species weie
around 1007 nearly everywhere. Other species had lower coverage

and frequency values, including Potentilla anserina, the sole non-

succulent forb present, and Arenaria peploides, which was relatively

conspicuous.

The localized representatives of the Puccinellia/Glaux Complex
are essentially confined to the habitats adjacent to the fresh-

water streams. This is very sparse vegetation with only three

species, all with scant coverage and low fraquency of occurrence

Cable 4).
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Gold Creek

The marshes of Gold Creek are protected from the sea by a

. natural gravel spit. The marsh portion of this area is dominated

by gravels covered with a layer of silt and clay; gravels being
more evident in selected lower habitats and on the margin of the
spit itself. Like the ;SaWQill Creek Marsh habitat, the soils
are not saline bﬁt the pH v#lues are somewhat higher in places,
ﬁ§ to 8.0. It would seem that the pH elevation corresponds with
slightly higher conductivity figures than those asscciated with
Sawmill. Creek; refer to the Appendix for detail; pertaining to

the soils. As might be expécted there is a2 tendency for lower pH

- values, to 6.7 im the highest areas tested.

Three salt marsh plant community complexes were sampled

which were well represented at Gold Creek: Puccinellia hultenii/

Fucus spp., Puccinellia hultenii/Arenaria peplcides, and Puceinellia

hultenii/ Glaux maritima (Téble~5'). Species diversicy is fairly

good, from 5 to 9 species per stand, with coverage and/cr ffequency

~ high for several of these species, notably Puccinellia hultemii,

Plantago maritima, Fucus spp.; and Glaux maritima (Table 3).

In addition to Puccinellia hultenii, which had 100% frequency in

all stands studied, a few species deserve mention. Plantago
maritima, a succulent forb, was a major species in all stands
studied at Gold Creek. This species is common in the community

complexes characterized by Puccinelliz hultenii but drops out

entirely from 2ll the stands at Port Valdez and vicinity where

Pucecinellia hultenii is lacking. The presencs of Carsex lyngbvei




Complexes at Gold Creek.

Taxa

Puccinellia hultenii
Fucus spp.

Arenaria peploides
Glaux maritima
Plantago maritima
Potentilla anserina
Stellaria humifusa

Spergularia canadensis

Cochlearia officinalis

Atriplex gmelini
Triglochin maritima

Carex lyngbyedi

‘Table 5. Dominance of plant species found in the Community

- Community Complex

Pu/Fu

-+
-+

LR A

Pu/Ar

& o e o

+m'd'd$++

Pu/Fu = Puccinellia hultenii/Fucus spp. .

Pu/Ar = Puccinellia hulcenii/Arenaria'oenloides

Pu/Gl = Puccinellia‘hultenii/Glaux maricima

Pu/Gl
=

« P4

¥

¥

(+++) signifies dominant or co-dominant species, ordinarily high
coverage/frequency values; (++) common, important; (+) minor,

coverage 1s low, present in most locations;

(P) present in

- .some communities, may have high or low coverage/frequency

values.
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in the uppermost zone sampled, a rather complex stand of

Puccinellia/Glaux, is most likely‘related to the presence of fresh

water as a significant factor in portions of the marsh; the pH in

this zone was 6.7 and the soils not saline.

)
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Hineral‘Creek

Near Valdez, this marsh is characterized by a few hectares

_ of the Potentilla anserina/Poa eminens and Potentilla anserina/

Dodecatheon Dulchellum.Community Complexes, the former cccupying

- the lower ground. The SOil$ are dominated by the fine separates,

silt and clay. All sites were slightly acid and nearly-all sites
non-saline, although clearly influenced by brackish tidal waters ;
most soils had conductivity values between 1.7 and 3.0 mmhos/cm

with one stand of the Poténtilla/?ba Complex as high as 5.7 mmhos/

cm, clearly saline.

Species diversity provided.strong contrasts between the

stands of vegetation at Min%ral Creek (Tablé §). Some Potsntilla/
Poa loczalitiss had as few aé_three species while many examples of

the Potentilla/Dodecatheon Complex had up to ten species. Potentilla

anserina, Poa eminens, and Carex lyngbvei were found at all sites

studied and the vegetation clearly lacks the fleshy character of the

‘marshes such as Gold Creek and Sawmill Cresk.

Among the sites repres?nting the Potentilla/Dodecatheon Compleax,
eight species.were present in all sites considered in the recom-
naissance aﬁdLin the two chésen for intensive study (Table 6).

The coverage and/or frequency values are razher'high for saverzl

of these, namely Potentillaianserina, Poa eminens, Carex lyngbyei,

Stellaria humifusa, and Triglochin maritima. Lesser but significant

amounts of the remaining species was usual. In short, these stands

are. diverse, dense, with high species frequency a reliable character;
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‘Table 6. Dominancexﬁfplanﬁ-species found in the Communicty

Complexes at Mineral Creek

Community Complex

, Taka .

: Pa/Pe Pa/Dp
Potentilla anserina o+ |
Poa eminens _ % +++} |+
Dodecathgoh pulchellmn- | ++
Carex lyngbyei ot et
Stellaria humifusa P =t
Festuca rubra P P
Triglochin maritima P ++
Triglochin palustris 4 |

. Calamagrostis deschampsioidés} e
Chrysanthemm azrcticum e
Conioselinum chinense P

Pa/Pe = Potentilla anserina/Poa eminens

Pa/Dp = Potentilla.anserinakDodecatheon pulchellum

() signifies dominant or co-dominant species, ordinarily high
coveraae/frequency values (++) common, important; (+) minor,
coverage is low, present in most locatlons (P) present in
so?e communltles may have high or low ccverage/:requency
wvalues. ‘
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o ,ékg., in baseline site 335, the two most infrequent species,

Festuca rubra and Conioselinum chinense, had frequency values of

50 per cent.
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- sandy to gravelly in nature. These nearly always correspond with

Sawmill Bay

Head
This is a very interesting marsh including many hectares of |
salt marsk. Most of this matéh has soils in which the silt and
clay sepérétes dcminata.éut iimited portions are influenced by
gravels at the surface; The latter are ordimarily covered by

stands of the Puccimellia hultenii/Fucus spp. Complex. Selected

stream-side levee habitiats also have coarse soils ranging from

Elymus mollis-dominated Complexes. In the recomnaissance three

such Elymus mollis-dcminatediComplexes'were represented but only -

one was selected for intensive study, the lowest cne, believed
to be more likely to be affetted‘by eil spillzge.
' The soils tended to be~§lightly to distinctly acid and the

influences of brackish tidal waters were evident with conductivity

values averaging about 0.8.mhhos/cm.in the Potentilla anserina/Poa

eminens Community Ccmpiex._vthe~0arex lyngbyvei/Potentilla anserina

Community Complex, which is very well represented, tsnds to be
slightly acid, saline, and,més over 700 ppm of scdium. The 'pure’

Carex lyngbyei Community Complex was similar but somewhat more

acid and had far less sddiud; 88 ppm. In the slightly higher zomes
of the marsh the.conduétiviﬁy':ended to drop below the saline

levels and the pH zrose. The low gravelly areas, charactarizad by

'-Puccinellia.hultenii/?ucus SPP., are apparently coversd by brackish

tides but drainage is good and the conductivity 1.02 mmhos/cm; the

pH is slightly acid and sodium evident, but only 115 ppm.




R

S

)

. This marsh is relatively diverse in terms of species and

Community Complexes present; 15 species were found in the £five

Ccmmunity Complexes that weﬁe sampled (Table 7 ). Community Com-
plex differences are marked; The zonation of Complexes is repre-
sented in Fig. 7 . In most cases there are sharp, identifiable
transition zones between thé various kinds of vegetation presént.
Frequency values of the dominants tend to be nearly 100 per

cent and coverage values of dominants rather variable depending

upon the Community Couplex.i Carex lyngbyei is perhaps the most
conspicuous plant cn the marsh. In most stands where it appears
the coverage is 95 per cent or higher. Other species ﬁich high

coverage in some localities include Poa eminens, Potentilla

anserina, and Calamagrostis deschampsiocides. These are all found

together in a number of representatives of the Potentilla anserina/

Poz eminens Community Complex. Potentilla anserina coverage

exceeds 80 per cent in.many%Carex lyngbyei/Potentilla anserina
Communitcy Complex stands., ‘
‘It should be notad that there is quite a lot of bare‘ground

in representatives of the Pﬁcciﬁellia hultenii/Fucus spp. Communicty

Complex, often about 70 per cent bare ground. In Sawmill Bay,

' Cochlearia officinalis is dﬁminant in this Complex and very com-

spicuous; coverage/fraquency values of 24/100 are representative.

In most Elymus mollis- dom;nated vegetation, the Elymus may

attaln.v1rtually 100 per cent'coverage and 100 per cent frequency
values. As a rule, the»hxgh.dlverSLty types correspond with lower

Elvmus coverage values.
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Table 7. Dominance of plant species found in the Community

Complexes at Sawmill Ba&-, Head.

Carex lyngbyei

Potentilla
anserina

Poa eminens

Festuca rubra

* Elymus mollis
 Stellaria humifusz

Spergularia
canadensis

Cochlearia
officinalis

Sagina crassicaulis
Carex glareosa

Calamagrostis
daschampsioides

Galium trifidum

Triglochia
-palustris

- Taxa
Pu/Fu
Puccinellia
hultenii +
Fucus spp. +

+

Ras

-+

~ Community Complex

Pa/Pe Cl Cl/Pa Em/Fe
4o
-+ = +
e i ++
o
-H- P S mmrad
| . it
4+ ++
P
P
P
(Continued)
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Table

Pu/Fu
Pa/fe
cl

" C1l/Pa
Em/Fe
(++)

7 (Cont.)

= Puccinellia hultenii/Fucus spp.

= Potentilla anserina/Poa eminens

= 'pure’' Carex lyngbyei

= Carex lyngbvei/Potentilla anserina

= Elymus mollis/Festuéa rubra

signifies dominant or co-dominant species, ordinarily high
coverage/frequency values; (++) common, important; (+) minor,

coverage 1s low, present in most locations; (P) present in

L

some communities, may have high or low coverage/Ifrequency
values. |
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Fig. 7. Marsh at the head of Sawmill Bay. I to v are low to

high zomes respectively.

MUDFLAT

/Basins7
PURE CAREX
CAREX/POTENTILIA

|

IIT . CAREX/POTENTILLA

|

ELYMUS/FESTUCA
POTENTILLA/DODECATHEON
POTENTILLA/POA

PURE CAREX |
(lowest, poorly dralned)

II

v

v SAME AS IV

iiévee§7

CAREX/POTENTILLA
POTENTILIA/POA

ELYMUS/FESTUCA
(low species diversicy)

|

ELYMUS/FESTUCA
(high species diversity)

ELYMUS/ARENARIA

ELYMUS/CORNUS




Stellar Creek

This very small marsh ;rea was samplad in order to document
the nature of three stands beldnging to two high species diversity
Community Complexes in which‘fresh water influences were dominant.
In additionm, ﬁhe adjacent stream was filled with Pink Salmon and
was said to be the richest étream in Prince William Sound (Larzy
Haddock, on-site communication, 1974).

The three stands studiéd form a catena that rums from the
bank of the marsh up to the woods. Actually three plant communities
are easily identifiable, wiﬁh the two nearest the forest belonging

tO'the~CareX'pluriflora/Deséhamnsia beringensis Community Complex

and the stream-side vegetation belonging to the Carex lymgbyei/

Calamasrcstis canadensis Community Complex. The former Complex

has a distinectly acid pH, as low as 4.0 in places, and conductivity
values between 0.2 and 0.4 mmhos/cm. The latter Complex has
higher pE and conductivity ?alues. The soils are fine textured,
with lots of organic matter and apparently high exchangeable base
potentiél. All containedﬂmbderate le@éls of sodium, 500 to 20Q0
ppm, and other basic catioms in moderate to high levels. This is

a somewhat unusual combination.

The species diversity is rather high for the Port Valdez regiom.

Seleétei.stands of the Carex piuriflora/Deschamnsia beringensis

Community Complex had as many as 12 species. Carex pluriflorz had

virtually 100 per cent ccve#age-and 100 pex cent frequency with

high values for Deschampsia beringensis and Calamagrostis deschampsi-

oides in scme stands. Calamagrostis canadensis, Cornus canadensis,

i
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and Rubus stellatus are hlgh in the other locations - adjacent

ta the forest. The remalnlng species had low coverage values

but most had a high frequency of occurrence.

- Nearest the stream, Carex lzngbye1 is dominant averaging

nearly 90 and 100 per cent values for coverage and frequency

resgectlvely. In the Carex lyngbye;/Calamag:os;zs canadensis

'Comglex; the Carex pluriflora is absent but other species attain

up to 100 per cent frequency;values. These are Calamagrostis

canadensis, Festuca rubra, and Poa eminens. Measured coverage
val&es were substantial, at 88, 69, and 24 per cent feor the three

species respectively. Most locations observed had all the seven

|

species listed in Table 8.
B
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Table 8 . Dominance of plant species found in the Community M

Complexes at Stellar Cﬁeek, Sawmill Bay.

- Taxa

\

Carex lyngbyei

Carex pluriflora
Deschampsia beringensis

Calamagrostis canadensis

 Festuca rubra

Poa eminens

Calaﬁagrostis
~ deschampsioides

Galium trifidum

. Stellaria humifusa

Trientalis europaea
Carex glareosa
Epilcbium palustre
Conicselinum chinense
Cozrnus canédensis
Rubus stellatus

Achillea millefolium
borealis -

- Sphagnum sp.

Community Complex

Cl/Ce

B e

SRS T

* (Continued)

Cp/Db

P
-
+

pd
e

P

g
Y

{

[1})

nk W v td W 4+ 4+ o

4]
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T (k) siénifies dominant or bo-dominant species, ordinarily high

39 '
Table 8 (Comnt.) : .

Major species in some communities.

Cl/Ce = Carex lyngbyei/Calamagrostis canadensis |

Cp/Db = Carex g;uriflqra/DesEhamrsia beringensis

coverage/frequency values; (++) common, important; (+) minor,
coverage 1is low, present in most locatiouns; (P) present in
some communities, may have high or low coverage/frequency
values. ‘
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Jack Bay

First Cove, South Side

Community Complex diversity was relatively high in this salt
marsh of only a few hectares and the stream contained large aumbers

of Pink Salmon during the spawning period. The soils were ddmina-

~ tad by silt and clay, ac lgast near the surface. In special

habitats associated with gravel spit locatioms, the Soils weze
dominatad by gravels; these coarse soil habitats were characterized

by Arenaria peonloides or Eiymus mcllié. The soil pH tended to be

in the range of 6.4 to 7.5 and none were found to be saline. The
only stand to show extremeiy high sodium belonged to the Elymus

mollis/Festuca rubra Commnﬁity Complex and was on the order of

230Q ppm. Other sites ranéed from 54 to 560 ppm, as would be

‘gxpécted.from:the influencé of brackish tides.

) Although'Commnnicy'Cbﬁplex diversity is high, species diver-
sity is rather low in the ¢omplexes.represented. Species diversity
ranged from one to five. ihe dominants had very high coverage and
frequency values and the subordinants very low values. The
character of the vegetatioﬁ 1s determined almost entirely by only

one or two species in each of the Community Complexas present

" (Table 9 ). Pucecinellia hﬁltenii,,Potentilla anserina, Poa

eminens, Arenaria Deploideé, Elymus mollis, and Calamagrostis

4 .
canadensis are the most important plant species on this marsh,

giving it a simple grass-férb character,
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'Table 9. Dominance of plaht species found in the Community

Complexes of the firsticove on the south side of Jack Bay.

Community Complex

Taxa L
Pu/Ql Pa/Pe. Cc/Gt Ar Em/Ar Em/TFe

Puccinellia hultenii ++ﬁ
Glaux maritima +x
Potentilla anserina =+ A=t

Poa eminens | et

Arenariz peploides + . H+
Stellaria humifusa +f +- '
Elymus moilis.. ; o : it b
Galium.éparine § - +

Festuca rubra | +
Carex lyngbyed - +

Calamagrostis : .
¢anadensis =

Galium trifidum _ +

Pu/Gl = Puccineilia hultenii/Glaux maritima

Pa2/Pe = Potentilla anserina/Poa eminens

Ce/GE = Calamagrostis.cana4ensis/Galium trifidum

Ar = 'pure' Arenaria peﬁlaides

Em/Ar = Elymus ﬁollis/Aren;ria peploides

Em/Te = Elvymus mollis/?estﬁca Tubra

(+++) signifies dominant or co-dominanc species, ordinarily high

coverage/frequency values; (++) common, impoztant; (+) minor,
coverage is: low, present in most locatioms; (P) present in

- Some communities, may have high or low coverage/frequency
- values. : .
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‘First Cove, North Side

Several hectares of ma;sh are characterized by three
Community Complexes in thistack Bay location. The soils examined
wers al; clay and silt domi#ated. They were all circumneutral to
acid, ag low as pH 5.0. There was a downward trend in conduc-

tivity from about 3 to less than 1 mmhos/cm that corresponded

with the Pugecinellia hultenii/Sgergularia canadensis, Puceinellia

hultenii/Arenaria peploidesg and Potentilla anserina/Poa eminens

Complexes in that order. S¢dium was measured as high as 1000 ppm

in the Puccinellia/Soergplafia Complex and as low as 126 ppm in

one of the Potentilla/Poa stands.

Wheze Puccinellia hultenii characterized the vegetation,

species. diversitcy varied from four to six. Community Complex
differences were distinct and transition areas between coummitles
sharp (Table 10). Much.higher'species diversity was found in tle

Potentilla/Poa Complex, about 10 species per stand. The density

of the vegetatiom is noticeibly greater and the frequency of

assortaed grasses and sedges very high; namely Poa eminens, Festuca

Tubra, Carex lyngbyei, and Carex glareosa, which were as high as

100 per cent in places. These same species tanded to have quits

variable coverage values. .Ohly‘Festuca Tubra was over 50 per cent

in all Potentilla/Poa localities in this marsh. Potentilla

ansérina and Parnassia palustris attained frequency values as high
as 100 per cent. Coverage values nevertheless tanded to be quits

low, however, with most belcﬁ'4-per-cent.
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‘Table 1. Dominance of pl%nt.species found in the Community

Complexes of the.firsﬁ cove on the north side of Jack Bay.

Community Complex
Taxa |
. - Pu/Sp Pu/Ar Pa/Pe
Puccinellia hultenii j. ++ +-
Potentilla amserina : _ + e

Spergularia canadensis - P

+

Fucus spﬁ.
Triglochin palustxis | +
Carex lyngbyei P2

Arenaria peploides o +

h;d g i

Stellaria humifusa ‘ | P
Sagina ; ol
Poa eminens

Festuca rubra

Carex glarecsa

+ ¥ i ¥

Parnassia palustzis

Calamagrostis
deschampsicides

+

Juncus arcticus
var. balticus

Epilcbium:palustre

Galium trifidum

g o o 9

Deéchampsia beringensis
(Continued)




 Pu/Ar =‘Pucéinellia hultéﬁiL/Arenaria peploides

Table 10 (Cont.)

41n some locations very high coverage and frequency valuas,

absent in other locaticns.

Pu/Sp = Puccinellia hultenii/Spergularia canadensis

Pa/Pe = Potentilla anﬁerina/Poa eminens

(+++) signifies dominant or co-dominant species, ordinarily high
coverage/frequenqy values; (++) common, important; (+) wminor,
coverage is low, present in most locations; (P) present in
some communities, may have high or low ccverage/frequency
values.
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‘Head

The marsh at the head of Jack Bay covers many hectares and
was characte*ized by clay and smlt dominated soils with a few
locallygsandy sites. There was narrow varlaCLon in-soil pH
characteristics ambﬁg'com@Lexes; all the sites were acid, pH 5.6
to 6.2, Wide wvariation waé‘found for other soil chemical charac-
teristics. Although no siﬁe had extremely high sodium concentra-
tion, most locations measﬁ:ed between about 400 to 530 ppm.
‘Salinity ranged from very-iow values of about 0.4 mmhos/cm in
the higher portions in the back of the marsh to nearly 9.0 mmhos/<cm

in the 'pure' Carex lyngbvei vegetation in the lowest zone of the

marsh. It should be noted%:hat large numbers of salmon were
observed spawning in 1974 And 1975 in the streams that are a part
of this marsh, |

There are five Community Complaexes tha: are well representad
in this marsh. The lcwest:zone is dominated by 'purg’ Carex

lyngbvei. In the middle zome, Carex lymgbyei/Potsntilla anserina

predcminaces in the wetter habitats, but the Potentilla amserina/

Poa eminams and Pctantillaianserina/Dodecatheon Dulchellum Complexes,

occupying progressively becter drained sites, are comspicuous and

important. The Potentilla(Dodecatheon Complex is very well

represented in the upper pérticn of the middle zone and usually
£ . : . .
covers the crests of the channel banks. The uppermost wvegetation

sampled, Elymus mollis/Cornus canadensis Ccmplex, would seem to

be at or very near the upper'limlc of tidal waters.

Species. diversity is 6 to 10 per stand over most of the salt

marsh, with exceptions in the monospecific 'pure' Carex lyngbvei
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v and the Elymus/Cornus Complex which had 15 species (Table 11).

Over the entire marsh, Carex lyngbyei is the most frequently

occurring plant. Where it is important, the frequency is nearly

always 100 per cent and the coverage comparably high, 77 to 100.

per‘cén:. In most stands, Potentilla amnserina had very high

coverage/frequency values, as did Festuca rubra. Where Poa

eminens grows it is g dominant or co-dominant but its distribution

is less widespread than the preceding species. Stellariaz humifusa

also deserves mentionm; it is not a dominant but was found, even

if in very small amounts, in every stand studied except those

belonging to the 'puze’ Carex lyngbyei. Species such as Calama-

grostis canadensis, Elymus mollis, Cornus canadensis, and Achillea

millefolium borealis are of no consequence outside of the Elymus/

Cornus Community Complex, where they are major species.




Table 11 Dominance of plagt species found in the Communicy

Complexes at the head of Jack Bay.

Carex lyngbyeil

Potentilla
anserina

Festuca rubra

Stellaria
humifusa

Poa eminens

Dodecatheon
pulchellum

Calamagrostis
deschampsioides

Deschampsia
beringensis

Coniogselinum .
chinense

Triglochin
palustris

Eleocharis
kamtschatica

Chrysanthemum
arcticum

Arenaria peploides

Elymus'mollis
Cornus canadensis

‘Calamagrostis
canadensis

Ccl

Community Complex

Cl/Pa Pa/Pe
e -+
4 Fa
o -
= +
dt
+
P
4
P
. P

- ‘(Continued)

Pa/Dp Em/Co
P e
it
=+
S +
S
4
NN
P it
P +
PA
P
++
SN
=t
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'Table 11 (Ccntﬂ)

Achillea mille-

-folium borealis

Galium trifidum

Ligusticum

scoticum

Fritillaria
camchateansis

Sanguisorba
sitchensis

Hoxrdeum
brachyantherum

Poiygonum
viviparum

48

cl Cl/Pa Pa/Pe

- Trientalis eurcpaea

clL = 'pure' Carex lyngbvei

Cl/?a = Carex lzngbyei/Pbténtilla anserina

Pa/Pe = Potentilla anserina/Poa eminens

- Pa/Dp

Pz/Dp = Potentilli-anseriné/Dodecatheon pulchellum

Em/Co

(+++) signifies dominant or co-domimant species, ordinarily high

'coverage/frequency'values; (++) commen, important; (+) minozr,

values.

Elvmus mollis/Cornus canadensis

Em/Co

++
-

coverage is low, present in most locations; (P) present in

some communities, mayfhave high or low coverage/frequency
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Galena Bay

Ounly one small marsh area in Galena Bay was sampled. Gravel

was evident in the lowest zome of this marsh which was covered

with representatives of the Puccinelliaz hultenii/Fucus spp. .
Community Complex. In the higher zones the soils were dominated
by the clay and.silt'separétes. Tﬁevmiddle-zone was characterized

by Puccinellia hultenii/Gléux‘maritima. Stands of the Potentilla

anserina/Poa eminens Complex grew on the highest ground. Tke soils

were circummeutral to alkaline, pH 7.0 to 8.0. Scme locations in

the Puccinellia/Fucus éompiex were highly saline, 7.80 mmhos/cm,

with the lowest values in the Puccinellia/Glaux vegetatiom, 0.53
mmhos/cm. It is most,intefestingbthac the soil salinity transitions
are. very abrupt. Extremesjlike those just presented routinely
occurrgd within a spatial change of a meter or two.  All the soils
showed substantial.quantitie§-of sodium, up to 14,940 ppm.

Puccinellia hultenii was of significance in all the stands

studied but had very high coverage/frequency values in the

Puccinelliaz/Fucus Community Complex (Table 12). Potentilla

anserina had 100 per cent frequency and medium to high coverage

in every locatiom except the lowest portion of the Puccinellia/

Fucus habitat. Plantago méritima had very high coverage/frequency

values in the low and middle zones. Glaux maritima had high to
very high frequépcy but modest coverage in the low and middle

zones. It is absent from.the upper zomne. Deschampsia berinensis

and Potsntilla anserina dominate the uppef zone with 98/100 and

60]100>coverage/fraquency ?alues respectively. In the upper zone

Triglochin maritima and Poz eminens are also important species.
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. Potentilila anserina

" Deschampsia beringensis | +

50 ‘ ' |

Table 12. Dominance of plant species found in the Community

Complexes at Galena B#y.

Community Complex
Pu/Fu Pu/GL Pa/Pe

Taxa

Puccinellia hultenii ++ ++

= =

et
P
Fucus spp. | =+ f
Glaux maritima ++ | |
Plantago maritima et

Poa eminens

4
S
Atriplex gmelini ? | 3 +
Triglochin maritima | ++
Festuca rubra +
Stellariz humifusa o P +
Carex lyngbyei ‘ +

Spergularia canadensis o +=-

Pu/Fu = Puccinellia hultenii/?ucus SPD.

Pu/Gl = Puccinellia hultenii/Glaux naritima

Pa/Pe = Potentilla anse*iné/?oa eminens : i

(+++) signifies dowminant or co-dominant species, ordinarily high
¢ coveraoe/frequency values; (++) common, important; (+) mlnor,
coverage is low, present in most loca:10ns (P) present in
so?e.communltleﬁ, may have high or low coverag=/fraquency
values
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Both have frequency values cf 80 per cent and nearly identical

coverage, 19 and 18 per cent respectively.
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Diatom studies were peripheral to the major thrust of this

investigation. UNevertheless, samples were taken to expand the

baseline data as it was little trouble to collect them from che

soil surface. Table 13 1lists the major diarom caxa identcified.

Diatoms were identified by Dr. J. D. Koppen, Department. of Botany,

Newark College of Arts and Sciences, Rutgers Universicy.
Strand vegetation is a wvariant of salt marshes that may
inhabit the sea-land interface. 1In Port Valdez, this vegetatiom

grows on beaches and spits composed of gravels or cobble-sized

rocks. Most of the strand is characterized by Elymus mollis.
This grass is prpminent in at ieast one zone of nearly every
development of strand.vagecahion. Other importanc species are
listed in Table 14. § | | .

In spite of the fact that strand was not centrzl to this
resaarch, baseline :ransects%wera estzblished for this kind of

vegetation and aze summarize@'in Appendix III.

-
P




Table 13, Major diatom taxa from Port Valdez marsh communities.

CENTRALES
Biddulphia auritca

Melosira nimmuloides

?PINNALES

Araphidineze

Synedra tabulata var. fasciculatza
S. tabulata var. tabulata ‘
Tabellaria flocculosa var. flocculeosa

Monoraphidineae

-

Achnanthes breviceps var. intermedia
A. haukiana var. hauchizana
Cocconeis costata var. costata

c. scutellumﬂvar. scutellum

Biraphidineae |
| Amphipleura.#utilans var. obtusa

A. rutilans var. rutilans
Amphora.c;fféaeformis var. acutiuscula
Caloneis bacillimm vazx. inconsténcissima
Diploneis ovalis var. ovalis
quﬂaﬁ&uvx.ﬁuu
Gyrosigma exﬂmium var. eximium
G. fasciola ﬁary fasciola

Mastigloia elliptica var. elliptica
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Table }3. Continued

Navicula cryptocephala var. cryptocephala

N. peregrina

N. pygmea var@ pygmea

N. sp. .
Nitzschia fruétulum
N. pandx:riforﬁ:is

N. sigma

N; sigma var.]clausii'

Pleurosigma salinarum var. salinazum

4
.
/.
-
-

T —
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"Table 14. Scientific and cbmmon names of fréquently cccurring

strand species in Port Valdez and vicinicy.

Succulent Forbs

Arenaria peploides

Atriplei patula

~ Ligusticum scoticum

Mertensia mazritima
Senecio pseudo-arnica

Stellariz humifusa

Non-succu;ent Forbs

Angelica genuflexa
Conioselinum chinense
Epilobium angustifolium
Galium aparine

G. trifidum

Heracleum lanatum
Lathyrus maritima
Potentilla anserina

Sanguisorba sitchensis
(Sanguisorba stipulata)

2
>

2 .

Beach Sandwort

Spearscale |

Hulten's Sea Lovage .
Beach Bluebell or Oysterleaf

False Beach Arnica

Low Chickweed

Angelica

Western Hemlock Parsley
Fireweed

Cleavers

Small Bedstraw

Cow Parsnip

Beach Pez

"Pacific Silverweed

Sitka Burnet

3Not Sorbus sitchensis as indicated in the original table.
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Table 14 (Cont.)

Graminoids -

Calamagrostis canadensis
Carex lyngbyedi
beschampsia beringensis
Elymus mollis

Festuca rubra

Hordeum brachyantherum

Poa eminens

" Puceinellia hultenii

Fucoids

Fucus spp.

- Bluejoint

" Lyngbye Sedge

Bering Hairgrass
Dunegrass or Beach Ryes
Red Fescue

Meadow Barley
Large-flower Bluegrass

Hulten's &udgrass or
Alkaligrass

Rockwaed
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Discussion and Recommendations

The diversicy cf'plant%species.and their abundance in
assorted kinds of vegetation were documentsd. In additicn to a
I
sizeable number of frequently occurring species, about 28 to 30,

the diversity of common Comﬁunity Complexes was rather high (17).

For the most part, the marshes show a fresh to brackish water

character and there is much less development of the Puccinellia/

succulent species CoummnityﬁCcmplexes that are abundant in places
like Kachemak Bay. Nevertheless, evidence of saline influences
was present at all sites.

This is important for several reasons, since in the event of

an oil spill, the degree ofjsalt marsh damage is expected to vary

- with factors such as degreejof tidal influx, tide level, location,

season, and,of ccurse,extenﬁ'and duration of'a spill. The factors
that seem to be primary in %n assessment of potential oil spill
hazard %re location and deg?ee of tidal influx. For exagple, a
site with tremendous f£resh %ater outflow tends to be less likely
to have oil carried over itithan one in whi;h the saline tidal
waters that may carry oil d%arf the amount of fresh water outflow.
In other words, exposure of the vegetatlon and soils to spilled
oil is most probable 4nd.of przmary concern in circumstances where

the sea water is not.greatly diluted with fresh water.
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The foliowing marshes éeem to be of greatest concerm: |
Sawmill Creek - Port Valdez; ‘
Gold Creek - Port Valdez;
nearly all the strand of Port Valdez,
the Narrows, and the main shores of |
ad;acent areas within Prince William

Sound.

These marsh areas are characterized by Puccinellia/succulent

vegetation and are .near the Terminus or transport route.

Scme caution should be observed in an assessment of other
a:eas,:especially in the winter when fresh water outflow may be
minimal and oil in a tide dould flow over areas that would not be
subject to such hazards in the summer months. With this reser-
vation, the remaining'marsh areas would seem to be less worriscme.
Possible exceptions are‘thg-Valdez East, West, and Terminus marsh
sites; these marshes do have substantial salt water influences
from time to time and are rather close to the Trans-Alaska Pipeline
Tezrminus.

At this time it would seem that the greatest concerm should
be for spills occurring szmultaneoushy with monthly or seasonal

high tides.

The marshes of Jack Bay are probaoly the safest in terms of

4-‘
1/_-/‘-‘

potential oil spill hazards of those in the vicinity of Port Valdez

- These marshes are charactérizad by wvegetation that corresponds |

with a decided net ocutflux of fresh water. In additiom, the lérgest -

and mest important marshes are well back into the Bay, thereby




"other animal species (L. del, vive voce).

4

“reducing the probability of impact. In the event that oil is

spilled into Jack Bay, a greater time (several days) should be
available.fc: a thorough clean-up operatiom.

‘One exception is the sﬁall,maﬁsh in the first cove on the
south side of Jack.Bay. Although there is a substantial outﬁlow
of fresh water, this marsh is at the head of the Bay and is much
closer to the Narrows and,gossiblevséill locations.‘ Let me point
out that this marsh was the}site‘of rather dense Pink Salmon
spawning when checked in 1974. |

The marshes of Sawmill Bay are of an intermediate degree of
concern with respect to oil spill damage. Although fresh water
influences prevail, the principalzmarsh (at :he‘head of the Bay)
is not far from the Narrows and the main bay of the Valdez Arm.
Seasonal high tides and winter monthly high tides would seem to
be times when the likalihood of 0il encroachment on the vegetation
is gréa:éét.

It should be noted th;t Hell's Hole, Prince William Sound,
was visited briefly in 1974 and found to have an abundance of

Puccinellia/succulent vegetation. Although not in Port Valdez,

it is possible that Hell's Hole and similar areas elsewhere along
the route of 0il vessels may be equally susceptible to oil spill

damage. Hell's Hole is re?orted.tb be iméortant to sea birds and

Two primary recommenditicns~seem;essential i£ the impact of

oil transport and related.activities is to be documented. First,

.a systematic revisitation of selected plots is necessary. Without

such continuing research it is likely that the separation of oil

impact from normal successional changes will be impossible.
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.Second, baseline plots should be placed in many additional locatioms

within Priﬁce William Sound and in selectad locatioms along the
entire coast of Alaska. |

In addition, oil damage vegetation tests should be performed
in.the marshes to aid in the ewvaluation of oil spill damage and
to further quantify oil spxll hazazrds. |

Reclamatlon-orlented research is also advocaCed Tests on

- germination, growth, vege:atlve.reproductlon, and the like may

some day be valuable in the reestablishment of vegetation damaged

by oil.




Sumﬁarz

The salt marsh resources of Port Valdez and vicinity were
found to be substantial ani 62 locations were selected as baseline
gites. The sites were spread &idely over the region and include
17 distinct plant Community Complexes that may serve to document
the regional impact of oil tramsport from Port Valdez. Identifi-
‘eation of the Community Complexes should be useful in salt marsh
ﬁapping. Most of the areas revealed major fresh water influences,
" a factor that seems to lesSeﬁ.the vulnerability of the marshes to
oil spill damage. ’

The marshes appearingjto be most wvulnerable to oil spillage
were found in Port Valdez.: These two marshes, Gold Creek and

Sawmill Creek, are charéccerized by Pucecinelliaz hultenii/succulent

vegetation and are ragularl? inundataed by saline or brackish
waters.

A selection of the baseline sites must be revisited from time
to time in order to characterize natural successional trends. 1In
‘the,absence of such continuing research, it may be impossible to

separats natural from cil spill related changes.

©
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APPENDIX I

.For each set of Complexes, it is suggested that they be
laid on a table top as a set to facilitate examination. The
position of each page is indicatad by the numbers in the upper

right hand cozner. The first number indicates the row and

- the second number the column; For example, the layout for

set A is: ‘
A-1,1 A-1,2 a-1,3 a-l,4
A-2,1 A-2,2 £-2,3 A-2,4

Note that the order of plant;species is the same_for any given

set. ‘ ‘ -

Symbols )

*% = To be determined

+/ = 0,57 coveraze or less

+ = Not found in any a§ the microplots but present within
the macxroplot. |

4.
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éet A ' | 1,1

Pucecinellia hultenii/
Spergulariz cznadansis Complex

S;and number 3 .12%A 129B 1328

Soil -
pH, paste k R . 5.0 6.5 7.5
pH, extract | 6.5 5.6 7.9
Conductivity, mmhos/cm : 3.60 2.40 3.30
Ca, ppm | | 300 450 1175
Mg, ppm | - 212 276 .. 300
CKopem - " 29 38 80
Na, ppm ' - 800 1000 1169
Spec;es ' Coverage/Frequency
‘Glaux mariti$a o | - - -
Potentilla anserina 1 | - - -
Plantago maritima S - - *+/20
Puccinellia hultenii . 50/100 2/50 88/100
Fucus spp. - - 4790 6/80 -
Spergularia.canadegSi# o 16/100 2/640 1/440
Arenaria'peploides : - - -
Cochlearia officinalis | - _ - -
Sagina crassicaulis ‘ ) - | . -
Stellariz humifusa | - - -

Atriplex gmelinii . - - ' -




-~ ' set A 1,2
: Puccinellia hultenii/Fucus spp. Compllex
- 133 87 125 84 126 70 72
7.5 . 7.5 7.1 7.7 7.0% 7.7
- 7.4 7.3 7.8 7.0 7.28 7.9
| 2.70 1.02 3.70 3.10 7.80 0.81 0.75
1 350 59 975 67 1275 150 30
_ 287 645 1070 600 1200 450, 1S
73 12 178 60 190 18 10
- 880 115 1760 569 2600 590 1173
- Coverage/Frequency
) +/20 - 3/60 #/10  14/100  19/100  15/100
; - - - + $5/100  14/60 156/30
- 13/90 - 43/100  40/100 ° 86/100 2/30 2/10
i  88/100  2/100  92/100  20/100  73/100  41/100  3§/100
7 +/10 2/70  14/100  57/100  2/30 7/90 2/20
) 1/40 +/20 /100  6/100 - . -
| - - - L. - 8/30 9/40
- - 24/100 - +/20 - - -
- +/10 - - - - -
) - - - 3/30 - - -
- - +/10 + - - -

‘ £ = Field Determination
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‘Set A

1,3
Puccinellia hultenii/Arenaria peploides Complex
Stand number 82 83
Soil
pH, paste 7.0 7.6
pH, extract 7.5 8.0
Conductivity, mmhos/cm 3.10 2.70
Ca, ppm | | 98 160
Mg, prum 630 460
K, rrm 42 26
¥a, ppm 552 451
Species Coverage/Frequéncy
Glaux maritima 1/40 1/50
Potentilla anserina . 10/80 2/30
Plantago maritima 77/100 48/100
Puccinellia hultenii 86/100 ZA/iOO
Fucus spp.. . - -
Spergularia.canadensié - +/30
Arenaria peploideg 18/50 2/10
Cochlearia officinzalis - + |
Sagina - -
Stellaria humifusa +/10 +/20

Atriplex gmelinii




- ‘Set A

Puccinellia hul ceni'i/Arenaria neploides Complex
76 77 73
6.0 6.3 7.1
6.8 7.0 7.4
1.45 1.21 L.15
75 37 41
760 550 490
] & 4 21
230 230 166
Coverage/Frequency
- - - °2/860
+/10 +/20 -
- - 48/100
12/100 24/100 42/100
. - +/20 9/160
2/30 10/70 4/10
38/100 18/100 -
2/80 2/50 -
- 2/20 -
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‘Sét A

2,1

Puceinellia nultenii/

- Spergularia canadensis Complex

‘Stand'number

12%A 1298 1528
Atriplex drymarioides - - -
Carex lyngbyei - 93/100 -
- Triglochin palustzris 9/100 +/10 -
rd




' 'Set A 2,2
Puccinellia hul}:enii/?ucus, SPP. ,Complex‘
133 87 125 84 126 70 72
+/10 - - - - - -
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Seﬁ A

2,3

Puccinellia hultenii/Arenaria peploides Complex

k3

Stand number - 82 83

Atriplex drymarioides | - -
Carex lyngbyei ‘ ' . - -

Triglochin palustris ‘ . - -

[ 8
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Puccinellia hultenii/Arenaria peploides Complex

76 77 73

- - -
-— - -
- - -
£l
-
-
-
-
-
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Set B 1,1
| Puccinellia hultepii/Gléux'maritima Complex'
. Stand number 132A 71 122
Soil
pH, pasts - 7.5 7.5 7.5
PH, extract “8.0 7.7 7.6
'Conductivity, mmhos/cm 3.70 0.69 1.23
Ca, ppm | 425 30 1250
Mg, ppm 222 295 380
K, ppm 71 4 79
' Na, ppm 1520 69 560
Spe;igs Coverage/Trequency
Glaux maririma - 38/100 +/20 . +/10
 Puccimellia hultenii 4/90 1/40 42/100
Triglochin maricima - - -
 Potentilla anserinma - - 98/100
Carex lymgbyei | . - - -
Stellariz humifusa - - +/10
Plantago maritima - - -
Eleocharis.kaﬁtschatica - - -
Chrysanthemum arcticum - ; -
Ranunculus c¢ymbalaria - - -
- 2/30 10/20

Arenaria peploides -

—— s = s # e . - e e e e e - .
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| ééc. B 1,2
Puccinelliz hultenii/Glaux maritima Complex
134 127 91 39-74 40-74 42-74 43-74
8.0 8.0 6.7 6.2 5.5 3.9 5.0
8.4 7.9 - 7.0 5.6 4.0 5.0
2.60 0.53 2.45 3.3 12.0 15.1 14.0
575 250 59 36 126 153 258
- 353 440 690 85 370 675 650
78 166 64 264 122 130 238
720 840 360 685 3215 3470 4605
Covétage/?requency
+/10 5/90 26/100  4/100  2/90 2/50 +/10
76/100 §/70 14/100  13/70  74/100  66/100  8§2/100
- - 24/100  17/100  12/100  26/100  34/90
- 33/100  74/100  18/90  42/100  55/100  +/20
- - 16/96 . 93/100 -98/100  98/100  33/80
- - +10  +/20 4/90 14/100 2/10
v69/100‘ 84/100 15/100 }. 3/100 5/60 9/70 -
- - - - - 21/100 2/30
- - - - -  8/80 -
- - - - - 5/50 -
- - 2/10 . - . -

— e s e ———
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‘ Set B

74

! 1,3
Potentilla anserina/Poa eminens Complex
Stand number © 347 121 - 118
Soil
pH, paste 6.2 6.4 6.5f
PH, extract 6.3 8.7
Conductivity, mmhos/cm 3.00 Q.84 o
. o
Ca, ppm 71 300 3 ;5
‘ g
Mg, ppm 1200 241 2 2
PR
K, ppm 90 63 a a
' a
Na, ppm 598 232
Species Coverage/Trequency
Glaux.l maritima - - -
Puccinellia hultenii - - -
Triglochin maritima - - -
Potencilla anserina 7/40 90/100 82/100
Carex lymgbyei . 98/100 2/10 29/70
Stellaria humifuss - + 3/70

P'I’antafgo maricima
Eleocharis kamtschaticz
Chrysanthemum arcticum
Ranunculus cymba'la;ia.
Arenaria peplcecides

£ = Field Determinatiocn
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Set B 1,4
Potentilla ansérina/Poa eminens Complex
130 131 115 79 346 128
7.0 7.0 6.5 . 5.9 6.0 7.0
6.5 6.5 5.7 6.4 5.5 7.0
0.14 0.82 0.83 3.25 5.40 3.85
250 600 500 82 100 . 13900
131 390 305 760 2800 5560
27 36 100 58 92 1620
126 880 102 529 667 14340
Cove&age/?requency
- - - - - 12/40
- - - - 11/60 19/80
2/50 33/100  58/100  82/100  16/90 60/100
3/30 90/100 95/100 77/100 - 84/100 +
C - 2/80 2/80 +/20 29/100 +/10
3
32/96 - T - - - -
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 Arenaria peploides

' Set B 1,5
Carex pluriflora/
Descnampsia ceringensis
‘ Complex
Stand number 11148 1144
Seil ’
pH, paste &.5 4.0
pH, extract 5.5 4.7
Conductivicy, mmhos/cm Q.38 Q.22
Ca, ppm | 2000 2250
Mg, ppm 1575 1713
X, ppm 923 1075
" Na, prm 1836 510
Spec@eS‘ Coverage/Frequency
Glau# maritiﬁa. - -
Puccinellia hultenii - -
Triglochin maritima - -
Potentilla anserina - -
Carex lyngbyel . 10/40 -
. Stellaria humifusa 1/40 4/40
.PIan:égo maricima | - -
{iﬁleocharis kamtschatica - -
Chrysanthemum ar:ticmn - -
_;Ranuncﬁlus cymbalazria - -
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Set B 1,6
Carex lynebyei/Calamagrostis canadsnsis
& i
Calamagrostis canadensis/Galium trifidum
Cgmolex ‘
114C : 119
6.2 7.0
6.0 6.2
0.86 .42
2213 2032
1040 230 )
273 55
- 1000 ' 480
Coverage/Frequency
83/100 -
< - -
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2,1

Puccinellia hultenii/Glaux maritima Complex

Stand number

1324 71

122

Deschampsia beringensis

Poa eminens

Festuca'rubra

Carex glareosa

Parnassia palusuris 
Calamagrostis d;schampsioidés
Juncus. arcticus var. balticus
Epilobium palustre

Galium trifidum

Atriplex gmelinii

Carex pluriflora

Trientalis esuropaea
Conioselinum chinense
Calamagrostis canadensis
Cornus canadensis o

Rubus stellatus

Achillea millefolium borealis

Sphagnum‘sppu
Triglochin palustris
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2,2

Puccinellia

hultenii-Glaux maritima Complex

134

- 127 Sl

39-74

- 40-74

42-74

43-74

,l

2/10 -

- -
- -
- -
- -
- -
- -
- -
- -
- -
-
- -
- -
- -
- -
- -
- -
- . -
- -
- -
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2,3

Potentilla anserina/Poa eminens Complex

Stand number 347 121 118.
Deschampsia beringensis - - -
Poa eminens | 30/100  98/100  91/100

/ . _
Festuca rubra - - 27/90

Carex glarecsa
Parnassia.ﬁalustris
Calamagrostis deschampsioides
Juncus arcticus var. balticus
.Epilabimm.palustrev
Galium trifidum
Atriplex gmelinii
Carex plurifiora
Trientalis europaea
Conioéelinum chinense
Calamagrostis canadensis
Cotnus canadensis
Rubus stellatus
Achillez millefolium boresalis
Sohagnum spp.

Triglochin palustris

.I

-
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18/100

" Sec B 2,4
Pétentilla anserina/Poa eminens Complax

130 131 115 79 346 128

- 3/20 - - - 98/100

4/90  48/100  28/100  88/100  19/90 18/80

56/100  92/100  7/40  32/70 12/40 6/40
60/100 6/40 16/70 - - -
4/100 2/70 - - - -
+10  28/90 98/100  +/10 - -
22/90 - - - - -
130 - - - - -
- 5/100 1/40 - - -

- - - - - +/ 20
- - - 6/40 - -
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Set B

2,5

Carex pluriflora/
Deschampsia derinzensis

Complex
§tand number 114B 11s4A
Deschampsia beringensis 36/100 2/40
Poa eminens | 8/40 -
Festuca rubra 14/80 +/20
Carex glareosa +/20 -
Parnassia palustfis - -
Calamagrostis descham;sioidést 88/100 -
Juncus arcticus var. balticus - " -
Epilobium palustte 2/60 -
Galium trifidum 2/80 -

Atriplex gﬁelinii

Carex plu:iflor;
Irienzalié eurcpaea
Conioselinum chinense
Calamagrostis canadensis
Cornus canadensis

Rubus stellatus

Achillea millefolium borealis

Sphagnum- spp.

friglcchin5palustris

98/100  98/100

2/80 2/60
+/20 -

- 57/100
- 42/100

- 52/100

- 8/20
- 17/20

- -
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Set B

Qo

2,6

Carex lyngbyei/CalamagrOSCisjcanadensis

&

Calamagrostis canadensis/Galium trifidum
‘ Complgx ‘

114C 119

17/20 -

24/100 -

69/100Q - .

10/40 -

+/20 +/20

31/100 98/100

(3
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r‘f Set C

L b

1,1
Pure
Carex lyngbvei
Complex
Stand numbex 384 78
Soil
pH, paste 5.0 6.2
pH, extract 5.1 6.8
Conductivity, mmhos/cm 9.2 8.90
Ca, ppm 108.5 220
Mg, ppm 630 865
'K, ppm 36 70
Na, ppum 2710 1553
Species Coverage/Frequency

Care# Iyngbyedi
Potentilla anserina
Stellaria humifuéa
Festuca rubra
Puccinellia hultenidi .
Triglochin palustris
Coaioselinum chinense
Poa eminens-

Dodecatheon pﬁlchellmn

Célamagrcstis deschampsicides

Deschampsia beringensis °

98/100

98/100Q




'Set C

Pure : | Carex lynebvei/Eleocharis
Carex lymgbyei ‘ kamtschatica &
Complex : Eleocharis kamtschacica

dominant Complex

1824 117 374 " 37B 37¢
5.4 5.5 4.4 4.3 4.5
5.8 5.4 4ol 4.3 4.6
2.58 5.1 10.2 10.6 10.4
640 700 236 206 238
205 235 475 495 410
10 95 75 73 90
431 88 2325 2580 2460
Coverage/Frequency
- 98/100 98/100 45/80 - -
¢ .- - - -. -
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Set C 1,3
Carex lynzbyei/
Potentillz anserina Cecmplex
Stand number 89 30 88
Soil
pH, paste 6.9 8.1 5.9
pH, extract’ 6.9 6.8 6.7
Conductivity, mmhos/cm 5.02 5.70 4.02
'Ca, ppm 110 150 130
.Hg,.ppm .780 795 645
. ‘K, ppm 80 117 69
Na, ppm 746 759 529
Species Coverage/Frequency
Carex lymgbyei 88/100 98/100 98/130
Potentilla anserina 8/60 64/1Q0 1/40
Stellaria humifusa " 4/80 7/90  32/100
Festuca rubra - +~ '4/20
Puccinellia hultemii - 3/70 1/30 -
Triglechin palustris - 2/30 15/80

“

-Conioselinum chinense

" ‘Poa eminens-

Dodecatheon pulchellum
Calamagrostis déschampsioides

; Deschampsia beringensis -
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' Set C

87

1,4
1 gééséi/ Potentilla an;erina/
Potentilla Dodecatheon pulchnellum Complex
anserina
Complex .
85 334 335 80 75 7%
5.7 6.2 6.29 5.6 6.0 5.6
6.5 6.6 6.6 5.7 6.7 6.2
2.28 2.00 1.70 2.40 2.50 3.55
83 53 30 35 67 82
430 1500 710 550 445 490
42 78 47 13 26 27
393 549 472 540 414 520
Coverége/?requency
98/100 84/100  78/100 8/20 2/20 -
95/100 64/100 52/100  83/100 76/100 76/100
3/60 6§/100  13/100  10/100 1/30 +/20
8/70 - 2/50 94/100  94/100  98/100
K - ~ 7/50 25/100 +/20 -
- 55/100  23/100  76/100  45/100  64/100
- 3/30 20/90 2/60  2/20  +/10
- 5/40 48/100 7/60 6/60 34/100
- 8/20 - . - - 10/40 3/20

-
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Setc C

]

r“.,,

2,1

Ep—

-3

Pure
Carex lymgbyei -
' Comp lex

|
ro
Lok

Stand number

384 78

Arenaria peploides
Chrysanthemum arcticum

Eleocharis kamtschatica

Zannichellia palustris
Potamogerton pectinatus

Triglochin maritima

—
o
o d

S

ER |

|
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S

4 4 ]

.

éé: c »2,2
Pure - Carex lyngbyei/Eleccharis
Carex lyngbvei kamcscnatica &
Complex Eleocharis kamcschacica
. dominant Complex
1824 117 37A 378 37C
- - 92/100 98/100 66/100
- - 1/30 - -
- - .- : 2/20 -
¢
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Carex lynghvei/

Potentilla anserina Complex

Stand number 89 90 86
Arenaria peploides - - -
Chrysanthemum arcticum - \ - -
Eleocharis kamtschatica - - 2/29Q
Zannichellia palustris - - -
PotémogeCOn pectinatus - - -

Triglochin maritima
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- Set C 2,4

7 Carex a
. lyngoyei/ - Potentilla anserina/

Potentilla Dodecatneon pulchellum Complex

1 anserina ‘ ‘

B omp Lex
. 85 334 335 80 75 74
o .

_ - - - - 15/100 1/30

B - 11/80  10/80 4/10 - -
""g - - - - - -
)

) - - B - - -
—_ - 22/100 1 18/100 - - -
-

B
R

|
=
N
-

y )

] ¢
~




Elymus mollis
Galium aparine
EEstuca.rubra

Potentilla anserina

Calamagrostis canadensis

Cornus canadensis

"Aéhillea_millefclium.sspu

Deschampsia beringensis

Galium trifidum -

' Ligusticum scoticum

borealis

Set D 1,1
Pure
Arenaria peoloides
Complex -
Stand number 123
Soil
pH, pas:e 7.5
pE, extract 7.4
Conductivity, mmhos/cm 1.32
Ca, ppm 975
Mg, ppm N 141
K, ppm 46
Na, ppm 212
Species Coverage/Fraquency
 Arenaria peploides 98/100
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" Set D 1,2
El S - El S
mollis/ Elymus mollis/ mollis/

. Arenaria - - Festuca rubra Cormnus

P%%E_T—Igle Ei.s Cqmp lex car'h:.?l'ér{—: ; s
124 116 120 81
7.0 - 7.2 7.5 5.6
7.4 6.0 6.5 6.3

A .57 0.57 0.41
1500 - 635 4860 RS
108 375 2268 430
55 45 630 23
54 130 2320 49
vaetage/?requency
65/90 - - -
. 90/100 98/100  98/100 60/100
2/10 | - - -
- 48/60  4/10 -
- 5790 #/20 -
s - - 70/100
- - - 25/100
- - - 55/100
- - - 4£9/100
- - - 6/9C
- - - ©5/90
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Set D 2,1
Pure
Arenaria peoloides
CompLlex
Stand number 123
Carex lyngbyei -
Fritillaria camtchatecensis -
Sanguisorba sitchensis -
Stellaria humifusa A -
Hordeum brachyantherum -
Trientalis eurcpaea - .
Conioselinum chinense -
Polygonum viviéarum -
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'Set D : ' 2,2

ugzgl i:/ - Elymus mollis/ '%%/ |

Arenaria Festuca rubra Cornus |
‘ gegoégigis‘ | C.'émp lex | caxézg:rfz i.s

124 | 116 120 , 8l

- - - 22/90

- - - 8/60Q

- - - 113/50

- - - - o 1/40

- | | - - 7/30 -

- | - - T 130

- | - - | +/20

- E - - +/10

¢




APPENDIX II
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Valdez West Marsh: Comparisons for 1970, 1974, and 1975
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West Marsh: Comparisons for 1970, 1974, & 1975

C Stand-Year 39-70 39-74 39-75
Soil
pH, paste 5.9 6.2 '5.85
pH, extract 6.0 7.0 5.0
Conﬁuctivity; mmhos/cm - 14.4 3.3 7.32
Ca, pru 198 36 160
Mg, ppm 440 85 | 900
X, ppm 217 T2 . 64
Na, ppm - 4210 685 360
Species Coverage/Fraquency
Glaux maritima- §/100 4/100 &/100
Puccinellia hultenii - 13/70 14/90
Triglochin maritima 20/100 17/100 &/70
Potentillz anserina +/20  18/90  18/100
Carex lymgbyei 98/100 93/100 ._ $4/100
Stellaria humifusa . - +/20 2/80
Plantago maritima' | 3/20 3/100 3/30
Eleocharis kamtschatica - - -
Carysanthemm arcticum - - -
Ranunculus cymbalaria - - -
Calamagrostis inexpansa - - -
Triglochin palustris - - - 2/30

Festuecz rubrza
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West Marsh: Comparisoms for 1970, 1974, & 1973

'40-70 ' 40-74 40-75 | 42-70 42-74 42-75
5.2 5.5 5.5 ~ 5.4 3.9 5.3
5.2 5.6 6.0 s 4.0 5.7

13.2 120 8.85 | 7.6 15.1 5.30
154 126 98 126 153 75
295 370 2500 | 220 . 675 4500
142 122 102 106 130 - 107

.3360 3215 1495 1830 3470 799

Coverage/Frequency
2/100 2/90 Ve 3/60  2/50 2/40
13/90 74/100 8/100 ‘ 3/100  66/100 6/70
38/100  12/100  22/100 52/100 26/100  33/100
43/100  42/100  50/100 | §2/100  55/100  47/100
 98/100  98/100.  $8/100 95/100  98/100  94/140
 2/60 4/9G s/90 | 10/90 14/100  22/100
4/70 .~ 5/60 - 4/56 26/100  9/70 8/70
- - - . 8s5/100  21/100  27/100
- - - 7/70  8/100 3/70
- - - A 7/50 5/50 -
- - - 2720 - -
- - - - - - 4/80

- - ' - - 1740
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West Marsh: Comparisoms for 1970, 1974, & 1975

43-70  43-74  43-75
5.3 5.0 6.3
5.0 5.0 6.7
9.6 14.0 12.3
158 258 220 -
340 650 660
113 238 164
2520 4605 2220
Coverage/Frequency
- +/10 o+
98/100  82/100 _ 91/100
23/100  34/90 40/100
+/20 +/20 +/10
4/30 33/30  44/100
+/20 2/10 ©  3/60
- 2/30 2/100
- - +/20
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APPENDIX III

The nuﬁbers that ccrrespond with each species are coverage
class values (Daubenmire 1959). |
blank = not present
= 0'to 5 per'ceﬁt cover
= 5 to 25 per cent covér
25 co 50 per ceat cover
= 50 to 75 per cent cover

= 75 to 93 per cent cover

s Y Y~ O X S
' ]

= 95 to 100 per c?nt cover ' .
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«\ T329 - Northwést. of Minaral Creek

gEN

] Elymus mollis 6 6 6 6 6 & 6 6
- density .29 38 30 27 34 25 14 24
| height 190 180 175 160 160 169 133 180
7 Galium zparine . 1L 3 5 & 6 6
B Ligusticum hultenii |

ﬂi Alnus fruticosa _ | | .

- Urtica lyallii |

i Ap..gelica.. genuflexa

"" - Sorbus sitkensis

\
—

lﬁczopiocs every 2 dm to 9.0 m (see Strand Locatiocns)
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. 7329 - Northwest of Mineral Creek

§ 6 6 & & 6 4
22 12 16 9 18 5 7
160 150 183 180 191 185 170
6 6 6§ 6 5 2

1 1 1 1
s
4
L 2
2z 6 2
.
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T314 - Southernmost Area of Bowie Camp

. Elymus mollis

density

height
Arenaria peploides
Atriplex alaskensis
Crucifer sp.

Galium aparine

‘Mertansia maritima

Ligusticum hultenii

| Calamagrcstis canadensis

Trientalis europzez

Heracleum lanatum

Epilobium angustifolium

Microplots every 2 dm
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T314 - Southermmost Arsa of Bowie Camp

5 6
5 22
132 136

3 2
5 5
5 3
3.

‘

3L 30 26 25 17 16 13 20 238 2

165 158 154 157 169 181 152 151 145 182

2

21
169




T314 - Southernmost Area of Bowie Camp

s 6 6 6 5 2.4 3 3 5 6 6 & 6
13 15 11 5 | 3 3 3 6 5
173 170 183 152 o 150 168 170 165 140
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T314 - Sou:herﬁmosc Area of Bowie Camp

6 6 6 6
10 9 15 &
163 132 137 138

& 6
10 16
118 125

“ D em ecosome e o - [ —
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T331 - Sawmill Bay

Elymus mollis

densicy

height
Puccinellia nutkaensis
Arenaria peploidés
Fucus |

Carex lyngbyei

Stellaria humifusa

Deschampsia caespitosa
Festuca rubra

Poa eminens

Galium txifidum
Hordeum brachyantherum

Potentilla anserina

Microplots every 0.%&m

~

1

31
13
2 2




T331 - Sawmill Bay

11
113 85

12

83

17

10

110 100 120

80

9-4'.

10

- 901 JJ14a

901 lLinua




e

sd

I S SN I

<

L

e

109

APPENDIX IV

A .

Site Versus Location Cross-Reference Aid. for Use with Appendix I
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Set A

bdld

Puccinellia hultenii/Spergularia canadensis Complex

129 A
129 B

132 B

Jack Bay - First Cove, North Side
Jack Bay - First Cove, North Side
Hell's Hole

Puccinelliz hultenii/Fucus spp. Complex

133
87
125
84

126

70
- 72

Hell's Hole
Sawmill 3zay - Head
Galena Bay .
Gold Creek

Galena Bay

Sawmill Creek
Sawmill Creek

Puccinellia hul:enii/Arenaﬁia peploides Complex

82
83
76
77
73

Gold Creek
Gold Creek
Jack Bay - First Cove, North Side
Jack Bay - First Cove, North Side
Gold Creek
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Set B

ol

Puccinellia hultenii/Glaux maritimg Complex

132 A
71
122,
134

127
91
39
40
42
43

Hell's Hole

Sawmill Creek

Jack Bay - First Cove, Scuth Side
Hell's Haole

Galena Bay

Gold Creek

Valdez - West Marsh

Valdez - West Marsh

Valdez - West Marsh

Valdez - West Marsh

Potentilla anserina/?ga,emiﬁeﬁs Complex

347
121
- 118

130

131

115

79

346

128

Mineral Creek '

Jack Bay - First Cove, Socuth Side
awmill Bay - Head

Jack Bay - First Cove, North Side

Jack Bay -~ First Cove, North Side
Sawmill Bay - Head

Jack Bay - Head

Mineral Creek

Galena Bay

Carex pluriflora/Deschampsia beringensis Complex

114 B
114 A

SawmilléBay,.S:ellar Creek
Sawmill Bay, Stellar Creek

Carex lyngbyei/Calamagrostis canadensis and
Calamagrostis canadensis/Galium trifidum Complexas

114 C

119

4

‘Sawmill Bay

Jack Bay -~ First Cove, South Side

- - . L m— - . S . te cmbm wm ARt e ceme - AR D em— - -
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- Set C

pure Carex iyngbyei Complex

38 A Valdez - East Marsh
78 Jack Bay - Head
182 A Terminus, Valdez
117 Sawmill Bay - Head

Carex lyngbyei/Eleocharis kamtschatica and
Eleocharis kamtschatica dominant Complexes

37‘A Valdez - East Marsh
37 B . Valdez - East Marsh

37 C Valdez}--East Marsh

Carex lyngbyei/Potentilla anserina Complex -

89 - Sawmill Bay - Head
S0 . Sawmill Bay - Head
86 Jack Bay =~ Head
83 . Jack Bay - Head

Potentilla amserina/Dodecatheon pulchellum Complex

334 Mineral Creek
335 Mineral Creek
80 Jack Bay - Head
75 Jack Bay - Head
74 Jack Bay - Head

oo
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Set D

pure Arenaria peploides Complex

123 Jack Bay - First Cove,

Elymus mollis/Arenaria peploides Complex
124 h Jack Bay - First Cove,

Elymus mollis/Festuca rubra Complex

116 © Sawmill Bay - Head
120 Jack Bay - Fizrst Cove,

Elymus mollis/Cornus canadensis Complex

8L - Jack Bay - Head

14

Scuth Side

South Side

South Side
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