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Abstract 

In 1974 and 1975, 62 baseline locations were selected for 

intensive study in the salt marshes of Port Valdez and vicintiy. 

'nle sites are intended. to ref·lect the impact of oil transport 

act.ivit.ies. Vegetation and soil characteristics were emphasized. 

The sites were selected as representative of a wide variety of 

major cot!ltll't.m.ities and were widely distributed over the region to 

enhance the likelihood of oil spill doctmtentation. Seventeen 

Community Complexes wetre identified and correspondence was found 

between the Community Complexes and habitat characteristics. This 

ma.1 prove to be useful in identifi,cation of areas elsewhere that 

are highly susceptible to oil spill damage; it was useful during 

the course of this set1dy. !n addition, the Communiey Complexes 

may be used in ·salt: mcLrsh mapping. Gold Creek and Saw-mill Creek, 

both in Port Valdez, .:tppear, to be the marshes most susceptible to 

major oil spill. d.amagEa, bue all the marshes studied are threatened 

to some degree. An oil spill associ~t:.ed with seasonal high tides 

or during the winter ~w-hen fresh water outflow is minimal would 

increase the potential hazard to the le.ss vulnerable marsh areas. 

In order to different:tate b:eeween natural successional trends and 

oil spill effects it: will b!e necessary to syst:em.atica.lly restudy 
li 

selected baseline sites over the coming years~ 

ARLIS 
Alaska Resources 

Library & Information Services 
An<::horage, Alaska 
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Introduction 

Many persons have: focused their interests on the activities 

associated with ~~e Trans-Alaska Pipeline. When Pipeline and 

Terminus construction was begun, like most salt m.a.rshes of the 

'Alaska ?aci£ic Coast, very lit~le was known about the salt marshes 

of Port Valdez and vic:inity. (Crow, in press) . The need for base-

line data was clearly under~tood by the Department of the Interior. 

In late July of 1974, research began to establish a collection of 

baseline data pertaini.ng to' the salt:. marshes of Por~ Valdez and 

vicinity (Fig. 1). 

'Ih:Ls· report surm:tzari.zes the overwhelming bulk of the baseline 

study. 'Iha original expectation had been for the establishment: 

of approximately 40 baseline sites. Excellent: weather in 1974 

allowed g:reatel: production than anticipated. The ntiillber of sites 

ultimately selec~ed came to 62. !his number provides a baseline 

data set with significantly greater community diversity. Naturally 

it. has taken more time to complete t:he laboratory and computer work. 

'!he value of thi.s research can be enhanced if a follow-up 

study o£ relatively small magnitude is undertaken. !o begin with, 

· without revisitation of a selece number· of sites over the next 

couple of years, it may 'not be· possible to quantit.atively separate 

natural changes from man-related per.tur.bations. After successional 

trends have been established7 ravisitation once every 5 to 8 years 

should be su£fic.ien1:. At suc:h times the plot markers can be 

repaired or replaced if necessary. 

------------·-----------------------------------------------------
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Fig. 1. Principal scudy areas of Port Valdez and vicinicy . 
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Methods 

In 1974 the major emphasis was placed upon reconnaissance. 

This was done in order t:o become familiar \vit:h t:he st:udy area, t:o 
... 

select rep-resentat:ive ~;ices ,for fu:r-:her st:udy, and for economy of 

time. Veget:ation recotmaiss!ance daca were gat:hered by :teans of 

a canopy-coverage t:echrtique (Crow 1971, Daubenmire 1959). Ha.bit:at: 

features such as local physibgraphy and soils \Jere noted. This 

approach is· compat:ible wit:h :t:he general approach of t:he tr. S. 

Forest Service in t:he west:em Unit:ed St:at:es (Franklin and Dyrness 

. ,! 1969) as welL as wi.t:h c)ther ,salt: marsh st:udies by this investi-

.., gator. Some. reconnais~iance work was necessary in 1975 .. 
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Int:ensi.va work. in 1974.. and 1975 followed the met:hodo1ogy of 

Daubenm.i:ce (1959) as employed by Crow (1971). A rectangular 

macrop1ot:, ordinarily tttea.suring 2 x: 5 m, was marked ,.Nit:h st:.akas at 

al~ four corners and 1.:ibeled (Fig. 2 ) . Wit:hin the macrop lot, a 

series of 2 x. 5" dm micJ:-oplot:.s was used t:o obtain coverage and 

frequency data. !he nt:Imber of microplo-t:s need only exceed t:he · 

minimum sampling area -z:-equir:ements, ordinarily l co 3 microp1ots 

for the Port Valdez s.a.J..t: marlsh comm.unities, but: 10 was the standard 

number used. Soil sam~'les· ~ere taken adjacent to the macroplot:s . 

In selected locat:i.ons a series· of 2 x. 5. dm tnicroplot:s were 

placed. along a meter t.ape for. use in t:zoansect studies. Such 

studies are sometimes useful to do<:tJment: the nat.ure of shift.s in 

. vegetation. that c.orres·pond to changes in space. 



.., 

-· 
-

"":1 ,, 
:i' ,, ,,, 

" I 

;j; 

-I 

I 

.... 
1: 
I 

F.~g. 2. Layout of a macroplot: including t:en m:i.croplot:s . 

.. 

5 

4 

3 

2 

6 ~'I'...~G 
._ __________________ ._ ____ ~ l 



,Jj 

'1 
!, 

.l: 

,..,.. 
I 
I 
!' 

!I 
I• ,. 
[, 

., 
!' 

""'! 
il 
I 
,d 

'j: 
j! 

!: 

-I' 
!' 

'"'11 
I' 
I! 

., 

0 

·. Soils were routinely analyzed for pH and conductivity, which 

is a. standard salinity Cleasurement. Most: soil samples were analyzed 

for ewo or more of the following ions: cal~ium, magnesi~, potas· 

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

or· phosph9rus were tr.a.de. 

Nomenclature is ac:cord:Lng to Welsh (1974), except for 

Pu.cc:inellia and Atripl~, which follow E:ul.ten (1968) . 
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Results 

The principal salt marshes of Port Valdez and vicinity 

include' five ma~shes :i.n Port Valdez proper, four in Jack Bay, 

three in Saw~ll Bay, and one marsh in Galena Bay ( t:he remainder 

of ~~is Bay has not been studied). Every one of these marshes 

·:was studied and baseline data gathered in nea~ly all of them. 

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

or.location: 

Port Valdez 

Valdez - East ~Arsh and Terminus 

Valdez - West Marsh 

Mineral Creek 

Gold Creek 

Sawmill Creek 

J.ack Bay 

Head - large 

Head - south side, lateral 

First Cove, South Side 

First Cove.. North Side 

Sawmill Bay 

Head 

Stellar Creek 

Mouth - west side, very_ small 

Galena Bay 

Mou~ - north side 

~--~-----.-· ---------------------------------------------·---------------------~ 
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Baseline sites WE~re chosen to represent a diverse sample of 

the salt marsh vegetat:ion. '!he locations of the marshes and 

baseline sites are preasented in Figures 3 to 6. 

'!he. salt marshes of the region .are complex and relatively 
' 

.. diverse 'in terms of frequently occ1.1rring species (Table l) . . The 

bulk of the plant: species were graminoids and succulent forbs; the 

fo1:mer are grass -like s-pecies and t:he latter are the remaining 

fleshy herbaceous flowering plants. 

Each plant commu:Ility o.n the marsh consists of a. collection 

of species. Without:. some organization of these cotimlunit:ies into 

a hierarchy it is very difficult to s~plify the results into 

something meaningful. Many; kinds of communi ties fN'ere identified 

and. these were organized into Community Complexes. · Each Community 

Complex may include one or more kinds of communities having impor­

tant t.axonom:i.e simil.a.:t'i.ties. Ultimately it: may be possible to 

develop a reliable t:a::conomy below the level of the Comm.un.i~J 

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

Seventeen Comarun.i.ty Complexes have been identified and n.amed 

(Table 2) . A detailed summary for the baseline sites is provid~d 

in Appendix. !. Each Complex consists of closely ~elated salt marsh 

cOtmllllllities. Within any one Complex t:he presence, absence·, or 

abundance of s-pecies may h4ve Sigllificance that can be interpreted 

or ~orre.lated ~t:h envi.rcnmen~al. parameters. For example, the 

Puc.cinellia hultenii/Glaux 
1

maritima Community Complex tends to be 

correlated wi.t:h saline conditions; i.. e. , conductivicy values near 

or exceeding 4.0 tmnhos/cm. Within t.~e Puccinellia/Glaux Complex, 

however, the presence of Descham'Csia beringensis corresponds· to a 

! I 



-,Fig. 3. The sal: marshes and 
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Fig. 5. T.ne salt: marshes and. 
baseline st:udy sites of Jack Bay; 
O"l:+$ irl~h equals one m:ile (U.S.G.S. 
map composite). 
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12 Fig. 6. The salt marshes and 
l baseline study sites of Galena 

J Bay; one inch equals onE! mile 
·· (U.'S.G.S. map). 
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,, Table l. Scienti£ic and cqmmon names of frequently occurring 
! 

salt marsh species in .Port Valdez and vicinity. 

Succulent Forbs 

Arenaria peploides 

At~iplex patula var. obtusa 

Chrysanthemum. arct:icum 

Cochlearia officinali.s 

Dodecatheon pulchellum 

Glaux. maritima 

Ligus ticum s co t:icum 

Plantago maritima 

Sagina cra~sicaulis 

Spergularia canadensis 

Stel!aria. humi.fus·a 

·Triglochin maritima 

Triglochin. palust:ris 

Non-Succulent Forbs 

Achillea millefolium ssp. borealis 

Coniose'linum chinense 

Comus canadensis 

F1:itilla:ria cam~atce·ns~s 

PolygonDm. viviparum 

Potentilla anserina 

Ranunculus cymbalaria 

_, . 

Beach Sandwort: 

Spearscale 

Arctic Daisy 

Scurvy Grass 

Pre tty Shooting S r:ar 

Sea Mi.lkwort: 

Hul ten' s Sea Lovage 

Goose Tongue 

aeach Pearlwort 

Canada Sand Spurry 

Low Chi.ckweed 

Seaside Arrowgrass 

Marsh Arrowgrass 

Boreal Yarrow 

Western Hemlock Parsley 

Bunchben-y 

Indian. Rice 

Bulblet Bistort 

Paci£ic Silverweed 

Marsh Crowfoot 

:! 
! . 

[; . 
i. 
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•' Table l (Cont.) 

Graminoids 

Calamagrostis canadensis 

C. deschampsioides 
' Carex glareosa 

C • lyngbyei.. 

Eleocha.ris kam.tschatica 

El ymus mo llis· 

Festuca rubra 

Poa eminens 

Pucci.nellia hulteni.i. 

Fucoids 

Fucus· spp. 

I 

t 
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Bluejoint 

Small Reedgrass 

Clustered Sedge 

Lyngbye Sedge 

Kamtschatka Spikerush 

Dunegrass or Beach Rye 

Red Fescue 

Large-flower Bluegrass 

Hulten's Mudgrass or 
Alkali grass 

Rockweed 
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Table 2. Salt marsh community complexes 

of Por~ Valdez and vicinity. 

'. 
Puccinellia hul:enii/Spergularia canadensis 

Puccinellia hult:enii/Fucus· spp. 

Puccinellia hult:enii/Arenaria peploides 

Puc.cinellia hul t:enii/ Glaux mari t:ima 

Potent:illa anserina/Poa eminens 

Car ex p l·u:riflor a/Des champs ia bering ens i.s 

Ca:rex lyngbyei/Calamagrost:is canadensis 

Calamagrostis canadensis/Gali~ t:rizidum 

pure Carex lyngbyei 

Ca:rex lyngbyei/Eleocharis kamtschacica 

Eleocharis kamtschat:ica dominant 

Cal:ex lyngbyei/Pot:ent:illa an.:serina 

Potentilla anserina/D~decat:heon pulchellum 

pure Arena:ria peploides· · 

Elymus mollis/Arenaria peploides 

Elymu.s mollis/Festuca rubra 

Elymus mollis/Cornus canadensis 
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,, d~stincely non-saline habitat. In addition, the more saline 

Puccinellia/Glaux habi.tats correlate with relatively high species 

diversity (seven o-r mc1re) and greater than 50% coverage of 

Puccinellia hultenii. 

-T.h~ Communiey Complex names. should be very_ useful in the 

development of maps. fl~om aerial photographs and as an economical 

means of describing s.alt:- marshes. The following marsh-by-marsh 

discussion summarizes the. most impo-rtant characteristics and 

should help in an assE~ssment of t:he region's salt: marsh resources. 

The vegetation portioJ.io previously submit: ted (Crow, 1976) may be 

useful as a visuaL aid . 

-·· 

I 
I 

I ' 
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Valdez East and West Marshes 

'I'he marshes of VaJ.dez p~oper have been divided into ~,.,.o 

p parts, t:he West Marsh. and the East Marsh, on the basis of slight 

geographic separation.. These marsh areas share a nUmber of char-

.. i: acteristics. 'Ihe soil~; are bha:ract:erized by fine silts and clays 

- iJ 

...., 
'! 

i 

,L 

and the inter-channel landscape is quite. flat. It follows that 

drainage is poor and a. mosai.c of plant: commtmities has. developed 

in response to varying wetness at any particular t:idal level. 

'I'he habi.tat:-plant: cOtmlltmity int:eract:ion is such that: there is a 

marked trend to saline conditions and at: the same; time acid pH. 

In such cases. thera is. a: ten'denc:y for high sulfa-r:e to cor-respond 

wtih low pH (Crow·, in press). 

'I'ha ~o marshes d:Lf£er :in: several respects. The West Marsh 

..., is smal~ and mostly abcJve the tidal le~.;els of the East Marsh. In 

,j, 

1 
.., 

I 

J 

., 
i• 

l 
.i 

addition, the·west Marsh is icharacterized by communities having 

hi.gh total coverage and frequency and ordinarily having a diversity 

of seven or mo-re species; the communieies sampled belonged to the 

Puccinellia hultenii/Q;Laux aiaritima Community Complex (Table 3). 
I 

On. the ot:.o~e:r hand, the maJo~iey of t:he East: ~!a.:sh is covered by 

camntllrl.ties having a. species, diversity of. only one to three 

spec;es; 'pure' Carex .lyngb-y\ei and Ca:rex lyngbvei/Eleocharis 

kamtschatica and Eleocharis ,kamtschatica dominated Complexes 

(Table 3) . 

In both cases the.. uppermost. zones of the marshes have been 

severely disturbed. !he East Marsh is cut: by a highway and the 

West Marsh has been affected by sewage development. direct 
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Table 3 . Dominance o.f plant species fo-und in the Community 
' 

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

Community Complex 

Puccinellia hult:enii 

Ca:rex lyngbyei 

Glaux mazitima 

Potentilla anserina 

Triglochin marie~ 

Stellaria humifus.a.. 

-Plantago maritima 

Eleoch.uis k.am.tschatic.a 

Chrysanthemum arc.t:.icum 

Ranunculus cymbalaria 

Za.nnichellia pal us t:ris 

Po.tamogeton peetinatus 

Pu/Gl 

+++ 

++ 

++ 

+ 

+ 
p 

p 

p 

Cl 

+++ 

Pu/Gl =- Puccinellia hultenii/Glaux maritima 

Cl ., 'pure' Care.~ ]:yngbyei 

Cl/Ek 

p 

+++ 

1? 

p 

Cl/Ek. - Carex lvngbyei/Eleodharis kamtschatica and Eleocllaris 
kamtsc.natica_ dominatedfvegecatl.on. 

(+H-) signifies dominant orico-dominant species, ordinarily high 
c:over.age/fre.quency values; (++) common, important; (+) minor, 

, coverage is low, present .in mos-t: locations; (P) present in 
some communities, may have high or low coverage/frequency 
values. 
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.. disturbance, etc. The proximity of the Valdez marsh areas to 

disturbance makes them less u$eful as shor-e term baseline sites 

than sites selected els.:~where. For example, the development of an 

artificial spit· in the ~~ast ~sh area resulted in silt and clay 

particulates covering the plants of the East: and West Marshes. 

Damage was apparent in. 1974-. · By 1975, the effect had les::;ened a.s 

the sea further reclaimed th~ artificial spit .. Because of dis­

turbances suc:h as. those desciibed one cannot exp~ct these marshes 

to have the value as baseline sites as has the majority of the 

other marsh locations. 

In 1970, baseline sites 39, 40~ 42, a.nd 43 were established 

on the Valdez West Marsh by this investigat:or. By the time t:his 

work was begun in 1974, local disturbances from t:o,...m runoff, garbage, 

sewage,. human traffic, and an attempt: t:o develop an artificial spit: 

resulted. in obvious deg·radation of the Valdez West and East marshes. 

In 197 4- it:' seemed chat the. ~e of these marshes to monitor the 

effects of ~erminus construction and oil transport would introduce 

an unacceptable bias. At that time, Mr. L. Sowl of t:he Department 

of the Interior walked an.d e~amined th~ . West marsh ,..ri th this inves­

tigator. Mr. Sowl participated in the successful relocation of 

the 1970 sites. It was ap:"eed that emphasis of the Valdez East 

and West marshes would -probably- jeopardize the value of the base-
.... 

i' line study. Nevertheless, a few baseline sites were developed and 

the 1970 sites restudieci in 1974. and 1975. The data are presented 

in Appendix Ir. The ve~get:at~on changed erraticalJ.y in terms of 

... coverage: and. f:equency· as. well as the p-resence of plant species. 

!his appears to h.a-ve cc1nfirmed the judgements made by- M:r. Sowl and 
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·mysel.f. 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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Vraldez Terminus 

nus is a. small t[larsh area characterized by Carex lzngbyei­

dominated vegetation. Only one.stand was studied in detail and 
• 

this be~onged to . the 'pw:e' Carex l7Egbyei Comrmi ty Complex. 'I'he 

soils, primarily clay with silt, had acid pH values of about 5.4 

and were non-saline but evidently washed with brackish tides 

(conductivity about 2.6 rm:ohos/cm). The level of.sod.ium was moder­

ate, 4.31 ppm. 

This monospecific Carex lyngbye~ vegetation had coverage and 

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

tions. Table 3 includes .the data for the Te-rminus study area. 

-

~-----------------------------------------------------------~~ 
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Sawmill Creek. 

Sawmill Creek. can be base descri.bed as a fan-like gravel 

ma:sh. In contrast: to most. salt marshes, the soils of this one 

are characteri.zed by gravels at the surface. Moderately high pH 

values (7.0 to 8.0) ac~ rather low salinity (conductivity values 

less than 1.0 mmb.os/Oit) are. characteri.stic of this marsh. !n 

places such as this, where.!:he soils are coarse and drainage is 

good to excellent, the~ salts leach away easily bet:r.o1een successive 

inundat:i.ons. 'I'he. net result: is that the soils associated wi.th the. 

prominent vegetation at:. Sa--11 Cree..lt:. are not saline; i.e., less 

than 4. 0 mmhos/ em. It: shou.lci be noted, however, that highly saline. 

tidal. w~tars do cover this marsh frequently. 

At the time of the field work this area was free of apparent 

disturbance or damage ~o the· vegetation. Since its location is 

adjacent to that of the TAPS !el:lil:i.nus it should be an excellent 

baseline area. 
' 

Exclusive of the_seran~ vegetation, the vegetation is dominated -· . 

by e-.wo· plane- ColiilllUD.it:y Complexes, Puccinelli.a hultenii/Fucus spp. 

and Puccinellia. hultetE:!/Glaux. ma.ri.tima (Table 4). !n both cases, 

the vegetation has a c:onspicuous ly succulent character· and Arenaria 

pe-oloides· is a not:ic.e~tble. element even though it: does not attain 

high co-verage/frequenc:y values. !t:. should be noted that t:.~ree 

species are highly constant: in the colllliiUD.i.ties S1;udied: Puccinellia 

hultenii, Glaux maritima, and. Arenaria petlloides. (Table 4). 

Seands of the Puccinel~ia/Fucus Complex dominate this marsh 

and vary modestly frotll .spot to spot:. · In the lowest zones, Fucus 

• 
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Complexes at Sa'Ymlill Cree..lt. 

Community Complexes 

Puccinellia hulteni~ 

Fucus spp. 

Gla1.1::t maritima 

Arena:ia peploides 

Potantilla anserina 

Plantago ma.rit:ima. 

Pu/F~ 

+++ 

++ 

+ 

Pu/Fu. • Puccinellia ~ltenii/Fucus spp. 

Pu/G~ - Puccinellia ~ltenii/Glaux maritima 

Pu/Gl 

+ 

+ 

+ 

(+++) signifies dominant: or.co-domina.nt: species, ordinarily high 
coverage/ frequency val~es; (++) c.Otmilon, important:; (+) mip,or, 
coverage. is low, pre.seri,t in most locat:ions; (P) present: in 
some communities, may nave high o: low coverage/frequency 
values. 
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.I spp, ;· frequency is h.ighes t:, u-p to 90%, but it remains an important: 

l element nearl7 every'Ylhe:r·e. Puccinelli.a hult:enii and Gla.ux maritima. 
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are. in evidence nearly· everywhere and in typical stands their 

coverage varied from 38 to 4l7o for t:he former and 15 t:o l9io for 

the latte~; Puccinellia coverage ran as low as lio in the l~ted . 
Puccinellia/Glaux sites. Frequency values for both species were 

:[ around 1001. nearly e-ve:-ywhere ~ Other species had lower coverage 
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and. frequency values, includii;tg Potentilla a.nserina, the sole non­

succulent forb present:, and Arenaria pet)loides, which was relatively 

conspicuous . . · 

The localized representatives of the Puccinellia/Glaux Complex 

are essentially confined to t:ne habitats adjacent to the fresh-

water streams.. !'his is very sparse. vegetation wit:h only three 

_species, all with seant coverage and low frequency of occurrence 

~able 4). 
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Gold Creek 

The marshes of Gold Creek are p1:otected f:rom the sea by a 

. natura~ gravel spit. '!he ma!rsh portion of this area is dominated 

by gravels covered with a la;yer of silt and clay; gravels being 

mere evident in selected lower habitats and on the margin of the 

""!1 spit: itsel.f. Like the ; S:awmi.ll Creek Marsh habitat, the so.ils 
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are not saline but the pH values are somewhat higher in places, 

up to 8. 0. It would seem that the pH elevation corresponds with 

slightly higher conductivity figures than those associated w~th 

SawmilL Cre~~; refer to the Appendix for details pertainL~g to 

the soils. As might be expected there is a tendency for lower pH 

· values, to 6. 7 in. the highest_ areas tested. 

'!hree salt. marsh plant community complexes were sampled 

which were well represented at Gold Creek: Puccinellia hultenii/ 

Fucus spp., Puccinelli!_ hultenii/Arenaria pe~loides, and Puccinellia 

hultenii/ Glaux.mariti~ (Table 5 ). Species diversity is fairly 

good, from 5 to 9 spec,ies per stand, with coverage and/ o-r frequency 

high for several of these species, notably· Puccinellia hultenii, 

Plantago ma-ritimr Fuc~ spp., and Glaux maritima (Table 5). 

In addition to Puccine~flia hultenii, which had lOOi. frequency in 

all stands studied, a few species deserve mention. Plantago 
• 

maritima, a succulent forb, was a major species in all stands 

studied ae. Gold Cre~l(. This species i.s common in the ceutrD.Uility 

complexes: cha:ac.terized by Puccinellia hult:enii but drops out 

entirely fr~ al~. t:h~ stand$ at Port Valdez and vicinity where 

Puccinellia hult:enii is- lacking. !'he· presence of Carex lzngbyei 
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. Table 5 . Dominance of plarit species found in the Community 

Complexes at: Gold Creek. 

Community Complex 
Taxa 

Pu/Fu Pu/Ar 

Puccinellia hultenii +++ +++ 

Fucus spp. +++ 

Al:enaria pep loides . + 

Glaux maritima + + 

Plantago maritima +++ +++ 

Potent:illa anserina. + p 

Stallaria humifusa + p 

Spergularia canadensis ++ p 

Coc:hlearia. officinalis + + 

Atriplex g.melin~ + 

'!riglochin muit:ima 

Ca:ex lyngbyei 

Pu/Fu = Puccinellia ~lt:enii/Fucus. spp. 

Pu/Ar = Puccinellia ~lt:enii/Arenaria-·neploides 

Pu/Gl • Puccinellia hultenii/Glaux maritima 

Fu/Gl 

+++ 

+ 
-H+ 

++ 
-H+ 

+ 

+!-

++-

(+++) signifies dominant or co-dominant species, ordinarily high 
coverage/frequency values; (++) common, important; (+) minor, 
eoveraga is. low. present:: in most locations; (P) present in 

tsome communities, may nave high or low coverage/frequency 
values . 
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in, the uppermos~ ~one sampled, a raeher complex seand of 

Puccinellia/Glaux, is most likely relaeed 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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Mineral Creek 

NearValde.z, this marsh is characterized by a few hectares 

of the Potentilla ~rina/Poa eminens and Potentilla anserina/ 

Dodec.atheon oulchelll.m\; Co'IlllJimlit:y Complexes, the former occupying 

the. lower ground. '!he: soils are dominated by the fine separates, 

silt and elay. All si.tes were slightly acid and nearly ·-all sites 

non-saline, although c:lea:rly influenced by brackish tidal waters 

mos.t. soils had conductivity values between l. 7 and 3. 0 mmb.os/ em 

wieh one stand of the Potentilla/Poa Complex as high as 5.7 mmhos/ 

em, clearly saline. 

Species diversity provided strong contras t:s bet:r.Jeen the 

stands of. vegetation a .. t: Min~ral Creek (Table 6 ) . Some Potentilla/ 

~ localities had as few as thl:'ee species while· ma.ny examples of 

the Potentilla/'Dodecat:heon Complex had up to tan species. ?otentilla 

anserina, ~ eminens, and C:arex_ lzngbyei were found at: all sites 

stud.ied. and the. vegetation clearly lacks the fleshy character of the 

marshes such as Gold C:reek and Sawmill Creek. 

Among the sites 1:~epres~nt:ing the Potentilla/'Dodecatheon Complex, 

eight species were pre~sent in all sites considered in the recon­

naissance and in the t:wo chosen for intensive study (Table 6) . 

The coverage and/ or f:z~equency values are ra..ther high for several 
i . 

of these·, namely Poter.Ltilla: anserina, Poa eminens, Carex lzngbyei, 

Stellaria. humifusa, a.::Ld 'rriglochin maritima. Lesser but: significant 

amounts of the remainj~g sp~cies was usual. In short, these stands 

are. diverse, dense, wd.di high sp~cies frequency a· reliable character; 
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·Table 6 • Dominance _oj: plant species found in the Community 

Complexes at Mineral Creek 

Community Complex 
Taxa 

Potentilla anserina 

Pa/Pe 

++ 

Poa eminens-

Dodecatheon pulchellum 

Carex lyngbye~ 

Stellaria humi£usa 

Festuca rubra. 

'rriglochin maritima. 

Triglochin palustris 

Calamagrostis deschampsioid~s 

Chrysanthemum. a.rct:ictmt 

Conioselinum chinense 

+++ 

p 

p 

p 

p 

Pa/Pe = Potentilla anserina/Poa eminens .._ ,-

Pa/Dp 

+++ 

+++ 
J 

++ 

+++ 

++ 

p 

-++ 

++ 
p 

Pa/Dp = Potentilla ~er.inaYDodecatheon pulchellum 

(+++) signifies domin2nt or co-dominant species, ordinarily h~gh 
coverage/frequency values; (++) common, important; (+) mnor, 
coverage is low. p-reseb.t in most locations; (P) present: in 
some communities, may have high or low coverage/frequency 
values. · ,, 
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in baseline site 335 ~ :the t'Wo most in£requent species, 

Festuca rubra and ConicJselinium chin.ense, had frequency values of 

50 per cent. 
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Sawmill Bay 

Head 

This is a very int:eresting marsh including many hectares of 

sale marsh. Most of this marsh has soils in which the silt and 

~ clay separates dominate but limited portions are influenced by 

gravels at the surface. The latter are ordinarily covered by 

stands of the Puccinell.ia hult:enii/Fucus spp. Complex. Selected 

"""' stream-side levee habit:ats also have coarse soils ranging from 
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sandy to gravelly in .ru:Lt:ure. These nearly always correspond with 

such Elymus mollis-dom:i.nat:ed. Complexes were represented but only 

one was selected for Ultensi~e study, the lowest one, believed 

to be more likely to be affected by oil spillage. 

The. soils tended t:o be slightly to distinctly acid and the 

influenc.es. of brackish tidal waters were evident with conducti,lity 

values averaging about 0.8. mmhos/cm. in the Potentilla anserina/~ 

eminens Comunit:y Complex. .The Carex l:rngbYei/Potentilla an·serina 

Community Complex, whic:h is very well represented, tends to be 

slightly acid, saline, and has over 700· ppm of sodium. The 'pure' 

.l Carex lynszbyei Comanmi1:y Co~lex was similar but somewhat more 

1 acid. and had far less. :sodium·, 88 ppm.. In the slightly higher zones 
II 
,I 

..., 
i 

,I 

""1 
I' 
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.. 
of the marsh the conductivity· tended to drop below the saline 

levels and the. pR rose. The low gravelly areas, charact:a:ized by 

· Puc:cinellia. hul tenii/!.~ S;PP. , . are apparently covered by brackish 

tides but drainage is: good and the conductivity 1·.02 mmhos/cm; t:he 

pH· is slightly acid and sodium evident, but only 115 ppti1. 
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n' Community Complexes pl:·esent; 15 species were found in the five 
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Community Complexes that were sampled (Table 7 ) . Community Com­

plex· differences· are marked. !he zonation of Complexes is repre­

sented iJ;l Fig. 7 • In. most, cases there are sharp, identifiable 

transition zones between the various kinds of vegetation present. 

Frequency values of the dominants tend to be nearly 100 per 

cent and coverage values of dominants rather variable depending 

upon the Comunity Cotirplex.. Carex lyngbyei is perhaps t:he most 

conspicuous plant on t:he- marsh. In most stands where it: appears 

the coverage· is 9 5 pe:t~ cent • or higher. Other species 'Wi t:h high 

coverage in some localities! include~ eminens, Pot:ent:illa 

anserina, and Calamag-.rosti.s• deschamosioides. These are all found 

together in a c:umber c1f representatives of the Pot:entilla anserina/ 

~ eminens CotimlUil.ity Complex. Potent:ill.a anserina coverage 

exceeds 60 per cent itl many Carex lyngbyei/Potentill.a anserina 
I 

Camnmiey Complex statLds. 

It:· should be.. not.e!d that there is quir:e a lot of bare ground 

in representatives. of the Puccinellia hultenii/Fucus spp. Community 

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

Cochlearia officinali~~ is dominane in this Complex and very con­

spicuous; coverage/fre!quency values of 24/100 are representative. 

rn. most Elymus !!:lllis-(iom.inated vegetation, the Elymus may 
-r 

attain virtually 100· per cent: coverage and 100 per cent f:equency 
-

values. As. a rule, the b.igll. diversity types cor-respond wit:h lower 

El vmus coverage value.si . 

-1' 
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Table 7 . Dominance o.l: plan,t species found in the Community 

Complexes at Sa~.ll Ba~ , Head. 

· Taxa 
Pu/Ftl 

Puccinellia 
hultenii 

Fucus spp. 

Carex lyngbyei 

Pocentilla. 
anserina 

Poa emine-ns 

Festuca rubra 

ElymtlS: mollis. 

Stellaria humiZUsa 

Spergularia. 
canadensis 

Cochlearia 
officinal is 

Sagi:l.a.. crassi.ca ulis 

Carex glareosa 

Cal.a:na.gros ti.s 
desc...lu.mp s io ides-

Galiuc trl.fidum: 

T:rigiochi:l 
palustris 

+ 

+ 

+++· 

+ 

Community Complex 

+++ 

++ 

p 

p 

- p 

Cl 

(Continued) 

Cl/Pa 

+ 

p 

p 

Em/ 'Fe 

-·-I 
I 



Table 1 (Cont.) 
r 
l, Pu/Fu =- Puccinellia h:=ltenii/Fuc'llS spp. 

n Pa/Pe • Potentilla !E!erina/!£! eminens 
l ,I 

""'" 
I ; 

l ,j 
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l 
l 
l 

-, 
J 

"1 
,I 

.:i 

·" 

Cl =· 'pu:r:e' Carex 1zngbyei 

Cl/Pa • Carex· lyngbyei.fPotentilla anserina 

Em/Fe =- Elymus mollis/'Festuca rubra 

(+-++) signifies dominant or! co-dominant species, ordinarily high 
coverage/frequency values; (++) common, important; (+) minor, 
coverage is low, · pre~el'lt in most locations; (P) present in 
some communities, may have high or low coverage/frequency 
values. 
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Fig. 7 . Marsh at: t:he head of Sawmill Bay. I t:o V a:re low t:o 

hig~ zones respect:i vely . 

II 

III . 

IV 

v 

MUDFlAT 

.PURE· CAREX 

PURE. CAREX 

CAR.EX/POT.E.I.'ITil.I.A 

( 
CAREt/ PO'm.'ITI.T...L\ 

EI.YMUS /FES'IUCA 

POT.ENTILLA/DODECA!HEON 

POT.ENTILLA/POA. 

PURE CAREX 
(lowese·, poorly drained) 

I 
SAME: AS '!V 

Lrevee!_T 

CAREX/PO'I'ENTIUA 

PO'IENTILLA/POA. 

EI.YMUS/FES!UCA 
(low species diversity) 

I. 

EI.YMUS. /FES!UCA 
(high species diversity) 

EI..YMUS/AR.ENARIA 

EI..Y.MUS/CORNUS 

i 

I 
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This very small m.arsh area was sampled in order to docUtD.ent 

the nature of three stands belonging to t:'Wo high species diversity 
' 

· Coramunity Complexes in which fresh water influences were dominant. 

In addition, t:he adjace~t stream was filled with Pink Salmon and 

was said to be t:he richest stream in P=ince William Sound (Larry 

Haddock, on-site. communication, 1974). 

'!he three stands studied form a catena that runs from the 

bank of the marsh. up to. t:he ,woods. Actually three plant communities 

are easily identifiable, with the ~.vo nearest the forest belonging 

to the· Carex pluriflor,!_/"DesG:haJn-csia beringensis ·community Complex 

and the stream-side vegetation belonging to the Carex: lyngbyei/ 

Ca.lamagrostis canadensis Cotll!llUilit:y Complex. The former Complex 

has a distinctly acid pH, as low as 4. 0 in· places , and conduct:i vi r:y 

values between 0.2 and 0.~ mmhos/cm. The latter Complex has 

higher pH and conducti.vir:y values. '!he soils are fine textured, 

w:i.th lots of. organic !!:tatter and apparently high exchangeable base 

potential. All cont:ai.ned mederate levels of sodium, 500 r:o 2000 

ppm, and other basic c~ations in moderate to high levels. '!'his is 

a.. somewhat unusua~ coiii.binat:ion. 

'!he: species di.ve:~sit:y is. rather high for the Port Valdez region. 
( - . 

Selected stands of the~ Ca.:rex: pluriflora/Desch.amcsia beringensis 

Community Complex had as tna'IlY as 12 species. Carex: pluri.flora had 

virtually· 100 per cent: coverage· and 100 per. cent frequency wit:...~ 

high values fer ·Deschc!IllPsia beringensis and Calamag:r:ostis deschamosi­

oides in soma stan.ds. .Calamagrostis canadensis 1 Co-mus canadensis 1 

, -·-.-----···--··-
' 
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and ~ubus stellatus are high'in the other locations - adjacent 

• • I 

to the forest The remaining species had low coverage values 
I . . 

but 1most had a hJ.gh frequency of occurrence. 
I 

.( Nearest. the stream, 'Carex lyngbyei is dominant averaging 

nearly 90 and 100 per cent values for coverage and frequency 
I 
I . 

res~ec.tively. In the £:arex lyp.gbyei/Ca.lamagrostis canadensis 

ComJlex, the Carex plm·iflora is absent but other species attain 
I • 

up to 100 per cent frectuency values. These are Calamagrostis 

c:aJdensis, F~stu-ca rubra, ahd. Poa eminens. Measured coverage 

val~es were· substantia.;-at 88, ~, a~1d 24 per cent fer the three 
I 

species respectively. Most ~locations observed had all the seven 

s-pebi.es listed. in Tabl1a 8 .. 
I· 
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Complexes at Stellar Cr:eek, SaT,v-mill Bay. 

'!axa 

Carex lyngbyei 

Carex pluriflora 

Deschampsia beringensi.s 

Calamagrostis canadensis 

. Festuca rubra 

Poa eminens 

Calamagrostis 
desc.ham.psioides 

Gali.um trlfi.dum 

Stellaria h'umifusa. 

!rient:alis europaea 

Carex glareos~ 

Epilobium. palustre 

Coniosel~~um chinense 

Comus canadensis· 

Rubus stellatus 

Achillea millefolium 
borealis 

· Sphagnum sp. 

Community Complex 

Cl/Cc 

+ 

+++ 

+++ 

+++ 

+ 

.. ' .. 

(Continued) 

Cp/Db 

p 

* 
p 

p 

+ 

+ 

p 

p 
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'Table 8 (Cont:.) 

~jor species in some communities. 

Cl/Cc. • Carex lyngbyei/Calamagrostis canadensis 
' 

Cp/Db • Carex pluriflo1~/Des~hamDsia beringensis 

(+++) signifies do~ant or ~o-dominane species, ordinarily h~gh 
coverage/frequency valu~s; (-i+) common, important:; (+) nu.nor, 
coverage is low, present in most locations; (P) present: in 
some c~ities, may have high or low coverage/f=equency 
values. · 

f. 
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Jack Bay 

First Cove, South Side 

Community Complex diversity was relatively high in t:his salt: 
' marsh o~ only a few hectares and the stream cont:ained large numbers 

of. Piilk Salmon during the spawning period. The soils wezoe domina­

ted by silt: and clay, at: least nea: the surface. In special 

habit:ats associated wit:h g;avel spi~ locations, the soils were 

dominated by gravels; these coarse soil habitats were characterized 

by Aranaria peuloide~ or Elzmus mollis. The soil pH tended to be 

in the range of 6. 4 t:o 7. 5 · and none were found to be saline. The 

only stand to show e:4~tremel.y high sodium belonged to the Elymus 

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

2300 ppm. Other· s:i.te!s ranged from 54 to 560 ppm, as would be 

expected. from: the in.£:luence of brackish tides . --. 
Although Commun.i.r:y Complex diversity is high, species diver­

sity is rather low in the C:omplexes represented. Specie.s diversity 

ranged from one to fi.ve.. The d01Jlinants had very high cove-rage and 

frequency values and the slllbordinants very low values. The 

character of the vege!t.ation is dete:mined almost entirely by only 

one or t:"_.o species i.r.L each • of the Community Complexes present 

('!.able 9 ) .. Puccinel.lia hultenii, Potent:illa anserina, Poa 

eminens, Arenarla peploides , Elym;us mo llis , and Calamagros tis 
• canadensis are the mc1st import:a.nt plant species· on this marsh, 

giving ie a simple g:x:·ass-forb character. 

~·~. ~----~~~--------------------------·---------------------------------------
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Table 9. Dominance of plant species found in the Communiey 

Complexes of the first: cove on the sou1:h side of Jack Bay. 

Pu/Gl =- Puccinellia gultenii/Gl.aux. mar·itima 
' 

Pa/Pe - Potentilla !_E.serin.zl./Poa. eminens 

Cc/G'C = C.alamaga;ostis .. canadensis /G.alium trifidum 

Ar • 'pure.t Arena::·ia pet"Jloides 

Em/Ar • Elymus mollisj Arenari.:: peploides 

'blJ./Fe: - Elymus mollisjFestuca rubra 

(+++) signifies dominane or co-dominanc species, ordinarily h~gh 
cove~age/frequeney values; (++-) common, imt:'ort:.ant; (+) mnor, 
coverage· is~ ·low, present. in most locations; (1?) present in 
some eotm:lll.ml.ties1:, m.a.y, have: high or low coverage/ frequency 

·values. .. 
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First Cove, North Side~ 

Several hectares of marsh are characterized by three 

Community Complexes Ul this Jack Bay location. The soils examined 

were all clay and silt: dominated. They were all circumneutral r:o 

acid, as low as pH 5. Cl. There was a do~ward trend in conduc­

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

with the Puccinellia g.ult:enii/Spergularia canadensis, Puccinellia 

hultenti/ Arenaria pepl.oides, and Potentilla a~1serina/Poa eminens 

Complexes in. tha.t order. Sodit.ll;l was measured as high as 1000 ppm 

in the Puccinellia/~rgularia Complex and as low as 126 ppm in 

one of· the Potent'illa/~ stands. 

w"hera Puccinellia hultenii characterized the vegetation, 

species- diversity varied from four to six. Community Complex 

di££erences were distinct and transition areas beeween corumunic~es 
I 

sha:r:p (Table 10 ) • Much. higher species diversity was found in c~~e 

Potent:illa/Poa. Complex, about:. 10 species per stand. The density 

of the vegetation is noticeably greater and the frequency of 

assorted grasses and sedges. very high; namely ~ eminens, Festuca 

rubra, Carex lyngbyei, and C.arex glareos a, which were as high as 

100 per cent in places. The!S.e same. species tended to have quits 

variable. coverage valu;-s. Only Festuca rubra f..Tas over 50 per cent 

in all. .P .... o-.t-.en=t;;;;;i;;;;;l;;;;;l.;;;;;.a,/~ :tocali:t:i.es in this marsh. Potent:illa 

anserina and Parnassia oalusttis attained f~equency values as high 

as- 100 per cent.. Cove1:age· values nevertheless t.ended to be quite 

low, ho~ever, w.i.th mos1: below 4 per cent:. 

.. -, 

I 
• I 
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Tabla 10 . Dominance of pl~t species found in the Community 

Complexes of the first cove on the north side of Jac..l<. Bay. 

Taxa 

\ 

· Puccinellia. hultenii 

Potentilla anserina 

Spergula:ria canadens i.s· 

Fuc:us spp. 

Triglochin palust:r~s 

Ca:rex lyngbyei 

A:renarla. peploides 

S tella:ria. humi.fusa·. 

Sa gina 

Poa eminens 

Festuca rubra 

Carex. gla:reosa 

Parnas s ia pal us t::ris 

Calama.g:rostis 
descha'IIIpsioides 

Juncus a:rcticus 
var. balt:icus 

Epilobi.um palust:re 

Galiu:m t:rifid-um 

Deschampsia be:ringen::sis-

Community Complex 

Pu/Sp Pu/Ar Pa/Pe 

++ +++ 
+ ' ++ 

++ 

+ 

*' 
+ p 

p p 

+ 
++ 

+++ 
++ 

+ 

+ 

p 

p 

p 

p 

(Continued) 
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· Tabla 10 (Con1:.) 

ain soma locations va-r..-y high coverage and frequency values, 
absent in other locations. 

Pu/Sp =- ?uccinellia. h1:Lltenii/Sperar.1laria canadensis 

· . Pu/ Ar = 'Puccinelli a ~Llt:enii/ Arenaria oep loides 

Pa/Pe = Pot:ent:illa anserina/Poa eminens - -
(+++) signifies dcminca~nt: or co-dominant: species, ordinarily high 

coverage/frequency values; (++) common, impor~ant:: (+) minor, 
coverage is low, present in most locations; (P) present: in 
some communities, may have high or low coverage/frequency 
values.· 

- I 
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'Head -
The marsh at. the head :of Jack Bay covers many hectare's and 

was characterized by clay a.nd silt dominated soils with a few 

locally,sandy sites. There was narrow variation in-soil pH 

characteristics am.ong complexes; all the sites were acid; pH 5.6 

to 6.2. Wide variation was found for other soil chemical charac­

teristics. Although no site had extremely high sodium concentra­

tion, most locations measured be~ween about 400 to 530 ppm. 

Salinity ranged from very low 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 !zngbyei vegetaeion in the lowest zone of the 

ma.:rsh. It:. should be noted t:hat: la:rge numbe:rs of· salmon were 

observed spawning in 1974 and 1975 in the stteams that are a part: 

of r:his marsh. 

There. are five Communiey Complexes ~~at a:re well represented 

in this mars b.. !he lowest zone is dominated by 'pure' Car ex 

lyngbyei. !n. the middle zone, Carex lyngbyei/Pot:entilla anserina 

predominates in 'the wetter 1 habitats, but the Pot:entilla anserina/ 

Poa eminens and Potent:il!a • anserina/Dcdecat:heon trulchellum Complexes, 

occupying progressively better drained s"ites, are conspicuous and 

important. !he Potentilla/Dodecatheon Complex is very well 

represented. in the u-pper portion of the middle zone and .. usually 
< ' . 

covers t:he crests of the channel banks. The uppermost vegetation 

sampled,. Ely:nus moll:i:.!_/Conus canadensis Complex, would seem to 

be at 01: very near the upper limit of tidal waters . 

Species. diversit~ is 6 t:o 10 per stand over mose of the salt 

marsh~ with. e.xceptio:tLS. in the monospeci.fie 'pure' Carex lyngby-ei 
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·.and the Elxmus/Cornus_Coarplex which had 15 species ('I'able 11). 

Over the entire marsh., Carex lyngbyei is the most f'l:'equently 

occurring plant:: Whe.re it is important, the frequency is nearly 

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

per cent. In· most st:ands 1 Potentilla anserina had very high 

coverage/frequency va.lues 1 as d:i.d Festuca rubra. Where Poa 

eminens grows it is a d~nt or co-dominant: but its d:i.stribution 

is less widespread than the preceding species. Stellaria humifusa 

also deserves mentior.L; it: is not a dominant but was found, even 

i£ in very small amo1.mts, in every stand studied except those 

belonging to the 1 pw~e 1 Ca7ex lyngbyei. Species such as Calama­

grostis canadensis I ~:lzmus: mollis 1 Comus .. canadens.is, and Achillea 

millefolium borealis are of no consequence outside of the Elzmus/ 

Comus Commun:it:.y C.omplex, where they are major species. 
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Table ll. Dominance of plant species found in the Commun:it:y 

Complexes at the head of Jack Bay. 

Ca:rex· lyngbyei 

Potent:illa 
anserina 

Festuca rubra 

Stellaria 
humifusa 

Poa eminens 

Oodeeat:heon 
pulcb.ellum. 

C.a.la.magrost:is 
des champs ioides 

Deschamcsia 
bering ens is 

Couioselinum . 
cilinense 

T:iglochin 
palusttis 

Eleocharls 
kamtscha.t::ica 

C'm:ys anthemum 
arctic'!JJJl 

Arenaria peploides· 

Elymus mollis 

Comus· canadensis 

C.a.lamagros tis 
canadensis 

Cl 

·~·------··· ·-· . . ' 

Community Complex 

Cl/Pa. 

++ 
++. 

++ 

p 

.P 

Pa/Pe 

+++ 

++ 

+ 

+ 

+ 

·(Continued) 

Pa./Dp 

p 

+ 

+ 

++-

p 

p 

p 

p 

Em/Co 

++ 

+ 

+ 
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Achillea mille­
.folium .borealis 

' Galium trifidum 

Ligust:icum 
scoticum.. 

Fritilla:ia 
c:amcbatcansis 

Sangu:Lsorba 
sitchensis 

Ho.rdeum. 
brachyantherum 

Trientalis europaea 

Polygonum 
vi.viparum 

48 

Cl • Cl/Pa 

Cl. a. 'pure' Car ex lyr;gb;rei 

CllPa a Ca.rex. lyngbyei/Pot:entilla 

Pa/Pe 

anserina 

Pa/Pe a Potentilla ~serina/!2.!. e!llinens 

Pa/Dp 

Pa/Dp a Potentilla ~serinct/Dodecat:heon oulchellum 

b/Co - Elymus· mollis/Co-rnus canadensis 

'Em/Co 

++ 

++ 

+ 

+ 

+ 

+ 

+ 

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

f 

·cc-verage/frequen.cy values; (++) common, import:ant; (+) minor, 

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

some cotmmlii.ities, may have high or low c:oversge/fzoequency 

values . 

··-· ----·-···¥• ... --. 
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Galena Bay 

Only one small marsh ·area in Galena Bay was sampled. Gravel 
. ' 

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

with representatives of the Puccinellia hultenii/Fucus spp. 

Community Complex. In the higher zones the soils were dominated 

by the clay and silt separates. The middle zone was characterized 

by Puccinellia hultenii/Glaux maritima. Stands of the Potentilla 

anserina/~ eminens Complex grew on the highest. ground. The soils 

were circumneutral to alkaline, pff 7.0 to 8.0. Some locations in 

the Puccinellia/Fucus, Complex ware highly saline, 7.80 mmhos/cm, 

with the lowest:. values in the Puccinellia/Glaux vegetation, 0.53 

mmhos/ em. !e is most interesting that the soil .salinity transitions 

are. very abrupt. Extremes like those just presented routinely 

oc:cun:"ed within. a spa.t:ial change of a meter or t:"W'o. All the soils 

showed s~st:antial quantities of s.odil.liil, up to 14,940 p-pm. 

Puccinellia hultenii ~..wa_s of significance in all the stands 

s~died but had very high coverage/frequency values in the 

Puccinellia/Fucus Cottammity Complex (Table 12). Pot:entilla 

anserina had 100 per cent frequency ~d medium to high coverage 

in every· location exc::ept. the lowest portion of the Puccinellia/ 

Fucus habitat. Pla.nt:a.go mal:itima had very high coverage/frequency 

values in the low and middle. zones. Glaux maritima had high to 

very hi.gh frequency but modest! coverage in the low and mi.ddle 

zones. It: is absent: from the; upper zone. Descham"Osia berinensis 

and Pot:entilla. anseri.na doilti.nata t.i.e. u~per zone With 98/100 and 

60/100 c:overage/freqt1ency values respectively. In the upper zone 

Triglochin maritima and Poa eminens are also impo-rtant species. 
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,Table 12. Dominance of pl~t s~ecies found in the Community 

Complexes at Galena Bay. 

Community Complex 
Taxa 

Puccinellia hultenii 

Potentilla anserina 

Fucus spp. 

Glaux maritima 

Plantago maritima 

Poa eminens 

Deschampsia beringensis 

Aeriplex gmelini 

Triglochin maritima 

Festuca rubra 

Stellaria humifusa 

Ca.rex lyngbyei 

Spe'l:'gularia canadens i.s 

Pu/Fu 

+++ 

+++ 

++ 

Pu/Fu -= Puccinellia tLul t:enii/Fucus spp. 

Pu/Gl :: Puccinellia £Lultenii/Glaux maritima 

Pa/Pe s Pot:ent:illa ar.Lserin2./~ eminens 

Pu/Gl 

++ 

+++ 

++ 

+++ 

+ 

Pa/?e 

++ 

++ 
-H+ 

+ 

++ 

+ 

+ 

+ 

(+++) signifies dominant or co-dominant species, ordinarily high 
t eoverage/frequetLC7 values; (++) comm.on, important; (+) minor, 

coverage is low, present in most locati.ons; (P) present in 
some. communi.tie.::;, may • have high or low coverage/ frequency 
values • 
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Both have f-requency values of 80 per cent and nea:ly identical 
' 

cove:age, 19 and 18 pe: cent: respectively. 

---- ., 
I 

t . 
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Diatom studies were peripheral to ehe major ~~rust of this 

investigation. tievertheless. samples were taken to expand the 

baseline data as it wa.s1 little trouble to collect them from che 

soil surface. Table 1..3 li.sts the major diatom taxa identified. 

Diatoms w~re identifieci by Dr. J. D. Koppen, Department. of Botany, 

Newark College of Arts and Sciences, Rutgers University. 

S~and vegetation is a va_.,-l,a.nt: of salt: ma::shes that may 

illhabit: the s·ea-land itLterfa.::e. In Port Valdez, this vegetation 

g:rows on beaches and spits composed of gravels or cobble-sized 

- rocks. Most of ehe so~and is characterized by Elymus collis. 
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This grass is prominent: in a;t: least one zone of nearly every 

development of sttand ~regetaition. Other importa~t species are 

listed in Table 14·. 

In spite of· the. f~!.ct: that: strand. ~.;as not: cent::a.l t:o this 

resear~, baseline t:r:ansec1:si were established for this kind .o.f 

vegetation and. are sum::aarize~ in Ap:pend.ix !II. 
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Table 13. Ma.j or diatc:lm taxa from Port: Valdez :na:rsh con:::munir:ies. 

'CENTEALES 

Biddulphia au:rita 

Melosira. nim$Uloides 

1 PL.'iNALES 

Araphidineae. 

Syned:ra. tabulata ~.rar. fascicula:.a 

S. tabulata va.r. tabulata 

Tabel.la.:ria floccule sa var. flocculos a 

Monor a-o hi din. ea. e -
Achnanthes b~eviceps va:r. intermedia 

A. hauk.iana var. hauchiana 

Cocconeis costata var. cost:ar:a 

C. scutellum.:var. scut:ellu:c. 

Bi:raphidinea!_ 

Amphipleura. rutilans var. obtusa 

A. ru~ila.ns va:r. rutil~ns 

Amphora. c.affeaeformis var. acutius cula 

C.a.loneis bacillium. ,,ar. in cons t:.ant:iss ima 

Diploneis ovalis var. ovalis 

Frustula vit::rea .var. titrea 

Gyrosigma. exjUnium var. eximium 

G·. fasciola ~ar·. fa.sciola 
. ·-Mastigloi.a elliptica var. elliptica 
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~t'ab le 1.3 . Cont:inued 

Navicula crypit:ocephala var. cryptocephala 

N. peregrina 

N. pyg!:ti!a va: . py gmea 

N. sp. 

Nitzschi.a frust:ulUQ 

N. pandtl.riformis 

N. sigmc1. 

N. sigma var. clausii 

Pleurosigma s~linarum var. salina=um 



....., 

-

.... 
I 

l 
.I 

l 

, 
.., 

.., 
I . 

...... 

. , ·.Table 14-. Scientific and common names of frequently occurring 

sttand species in Po-rt. Valdez and v.f.cinity. 

Succulent Forbs 

Arenaria peploides 

Atriplex patula 

Ligusticum scot:icum. 

Mertensia. ~rit:iiiia. 

Senecio pseudo-arnica 

Ste~laria humifusa 

Non-Succulent Forbs 

Angelica genuflexa 

Conioselinum chinense 

Epilobium angusti£olil..lm 

G.a.lium aparine 

G. trlfidum 

Heracleum lana~ 

La.thyrus maritima 

Potentill.a. anserina 

Sa.nguisorba sitchensi.sa 
(Sanguisorba st:ipulata) 

~ 

-· . 

Beach Sandwort 

Spearscale 

Hulten' s Sea Lovage 

Beach Bluebell or Oysterleaf 

False Beach Arnica 

Low Chick-w-eed 

Angelica· 

Western Hemlock Parsley 

Fireweed 

Cleavers 

Small Bedstraw 

Cow Pa:rsnip 

Beach Pea 

·Pacific SilverNeed 

Sitka Burnet 

~oe Sorbus sitchensi! as indicated in the orig~~l table: 

-
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,Table 14 (Cone.) 

Graminoids 

C.al.a.magrostis canadensis 

C.arex lyngbye:L 

Deschamps ia bering ens :Ls 

Elymus mollis 

Feseuca rubra 

Hordeum brachyan t:hert.JID. 

Poa eminens 

Puccinellia hult:eni.i. · 

Fucoids 

FUc:us. s.pp . 

Bluejoint: 

Lyngbye Sedge 

Bering· Hai.rgrass 

Dunegrass o~ Beach Rye 

Red Fescue 

Meadow Barley 

Large-flower Bluegrass 

Hulten's Mudgrass or 
Alka.ligrass 

Roc~Aeed 
' I ' 
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Disc:ussion and Recommendations 

The diversity o£ plant species and their abundance in 

assorted• kinds o£ vegecationwere documented. In addition to a 
I 

sizeable number of frequently occu:r'l:'ing species, about 28 to 30, 

the diversity of commc,n Community Complexes was rather high. (17) . 

For the most part, the~ marshes show a fresh to b'l:'ackish water 

character· and there i::; much: less development of the Puccinellia/ 

succulent species CoDmruait:y Complexes that are abundant in places 

like Kache~~ Bay. Nevertheless, evidence of saline influences 
I 

was present at al~ sit:es. 

This is. important~ for ~everal reasons, since in the event of 

an oi~ spil~, the deg1~ee of salt: marsh damage is expected to vary 

with factors. such as· degree of tidal influx, tide level, location, 

season. and, of course, exten;:· and duration of a spill. '!he factors 

that seem to be prima1:-y in an assessment of potential oil spill 

hazar.d are location and degree of tidal influx. For e:xamole, a 

si.te with t:r.emendous j:resh wate'l:' outf~ow tends to be less likely 

to have oil carried over it! than one in which the saline tidal 

waters that:. may carry oi~ ~ar£ the amount of .fresh water outflow. 

In. other words. expostli-e ofi the· vegetation· and soils to spilled 

oil ,is most probable .:md. of: primary concern in circumstances where 

the sea water is not. greatly diluted with fresh water . 



-I 

-' 

-' 

..... 

-

-
-
-
l 

1 
l 
-. 

1 

i 
,). 

, 

.., 

' I ·. 'I'he following ma:r:shes seem t:o be of greatest: concern: 

Sawmill Creek - Port Valdez; 

Gold Creek - Port Valdez; 

n1early all the strand of Port Valdez, 

the Narrows, and the main shores of 

adjacent areas within P"rince William 

Sound. 

These marsh areas are cha:racterized by Puccinellia/succulent: 

vegetation and are.near the Terminus or transport route. 

Some caution should be observed in an assessment of other 

areas, especially in the winter when fresh water outflow may be 

minimal and oil in a tide c.ould flow over areas that !.Jould not be 

subject to such haza:rds in .the summer months. With. this reser­

vation, the remaining marsh areas would seem to be less worrisome. 

Possible exceptions are. the Valdez East:, West:, and 'I'e!:'!Ilinus marsh. 

sites; these marshes do haVe substantial salt water influences 

from time to time and are rather close to the Trans-Alaska Pipeline 

Terminus. 

At this time it would se~m t:hat_,the greatest concern should 

be for spills occurring simultaneously with monthly or seasonal 

lUgh tides . 
~· - .· 

l'he. marshes of Jack Bay are probably t:he safest in terms of .· .. ~-,:!.;.·:.:~{ . 
. .: ,...,.,.:,~ . 

pot~tia~ oil sp.il~ hazards o.f those. in the vicinity of Port: Valdez. · 

· ':these marshes are ch.a.racterizad by vegetation that corresponds 

with a. decided net o-u.tflux ·of fresh water. In addition, the largest 

and mos1: impor-eant: ma.rshes·. are well back into the Bay, thereby 

-
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reducing the probability of impact. In the event: that oil is 

spilled into Jack Bay, a ~eater time (several days) ·should be 

available for a thorough clean-up operation. 

One excepti~ is the small marsh in the first cove on the 

south side of Jack Bay. Although there is a substantial outflow 

o£ fresn water, this marsh is at the head o£ the Bay and is much 

closer· to the. Narrows and possible spill locations. Let me point 

out that this marsh was the site o.f rather dense Pink Salmon 

spawning when checked in 1974. 

·The marshes of Sa~ll Bay are of an intermediate degree of 

concern with respect to oil spill damage. Although fresh water 

influences prevail, the principal marsh (at the head of ::he Bay) 

is not far from the Narr.ows and the main bay of t."le Valdez A:rm. 

Seasonal high tides and winter monthly high tides would seem to 

be times when the likelihood of oil encroachment en the veget:ation 

is greatest:. 

It: should be noted that Hell's Hole, Prince William Sound, 

was visited br~efly in 1974 and found to have an abundance of 

Pucc:inellia/succulent vegetation. Although not in Port Valdez, 

it is possible t.~at: Hell.' s Hole and similar areas elseTN"here along 

the route of oil vessels may be e.qually susceptible to oil spill 

damage. Hel~' s Hole :ts reported to be important to sea birds and 

oth~r animal sp~c:ies ('t. Sqwl., vive voce). 

Two primary recommendations· seem. essent:ia~ if the impact of 

oil t:ans-port: and related activities is to be do_cumented .. · First, 

a systematic. revisitation of selected plots is necessary. Without. 

such continuing research it is: likely thae the separation of oil 

impact:. from nol::tlal su.c·cessiona.l changes will be impossible. 

. -
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·.Second, baseline plot.s should be placed in many additional locations 

within Prince Willi~ Sound a.nd in selected locations along the 

entire coast of Alaska. 

In addition, oil damage vegetation tests should be performed 

in the marshes to aid in the evaluation of oil spill damage and 

to further quantify oil sp~ll hazards. 

Raclamation•oriented 1:esearch is also advocat:ad. Tests on 

germination, growth, vegetative reproduction, and the like may 

some day be valuable in the reestablishment of vegec:ation damaged 

by oil. 
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S Ulll!ll,ary 

!he sale marsh resources of Port Valdez and vicinity were 

found to be substantial anti 62 locations were selected as baseline 
• 

sites. The sites were.spread widely over the region and include 

17 distinct plant Comanmity Complexes chat may serve to document 

the regional impact of oil transport from Port Valdez. Identifi-

·cation of the Community Complexes should be useful in salt marsh 

mapping. Most: of the areas revealed major fresh water influences, 

a factor tha:t: seems to lessen the vulnerability of the marshes to 

oi~ spill damage. 

!he marshes aptlearing to be most vulnerable to oil spillage 

were found in Port Va.ldez. These ~o marshes, Gold Creek and 

Sawmill Creek, are characterized by Puccinellia hul:enii/succulent 

vegetation and are regularly inundated by saline or brackish 

waters. 

A selection o.f t:he baseline sites must be revisited from. time 

to time. in order to characterize nat:ur~l successional trends. In 

the absence of SUCh C'.Ontinuing research, it: may be impossible tO 

separate natural froDt oil spill related changes. 

. . --- .. ""' 
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APP:END L'"t I 

.For each set. of Complexes, it is suggested that they be 

laid on a,ta.ble top as a set to facilitate examination. !he 

position of each page is indicated by the numbers in the upp~r 

right hand cor.ner. The first nucber indicates che row and 

t:he second number the column~ For example, che layout: for 

set. A is:. 

A•l,l A-1,2 A-1,3 A-1,4 

A-2,1. A-2,2 A-2,3 .A-2,4. 

Note that: the order· of plant species is the same for a.:lY given 

set. 

Symbols 

** • To be determined 

+/ • 0.57:.. covera.6e or less 

+ •· Noe found in any C)f the micropl.:lts but present wichin 

the mac-roplot. 

"· 

I 



-
Set A 

..., Sz:and number 

Soil 

•' pH, paste 

pH, extract: 

Conducti"'nt:y, m:nho s I CIIL. 

Ca, ppm 

Mg, ppm 

K, ppm 

Na, ppm 

Species 

.., Gla.ux. mari t:ima 

Potentil1a anserina 

Plantago maritima 

Puccinellia hult:enii 

Fucus spp. 

Spergularia canad~sis 

Arenaria peploides 
..., 

Coc:hlearia. officinalis 

Sagina crassicaUl.is 
..., 

.I See!la.ria humifusa 

, Atrlplex gmelinii. 

.I 

i 
I 
J 

l,l 

Puccinellia hultenii/ 
.§.pergularia c.anad.~nsis comolex 

.l29A l29B 1.32B 

5.0 6.5 7.5 

6.5 5.6 7.9 

3.60 2.40 3.30 

300 450 1175 

2U 276 300 

29 38 80 

800 1000 1160 

Coverage/Frequency 

.,. +/20 

50/100 2/50 88/100 

4/90 6/80 

16/100 2/40 l/40 

'=' 

·' .. 



: · , ·set A 1,2 

Puccinelli:!, hul,t:enii/Fuctis spp. Complex 

133 87 12.'5 84 126 70 72 

-
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Set: A 1,3 

-
Puccinellia hultenii/Arena::-ia oeoloides Complex 



·s~e A 1,4 
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l 
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.., 
! . 

r 

' I ·s•e A 

Stand n'1.lm.ber 

AtJ::i:plex dryma.rioides 

Carex lyngbyei 

!riglochin palus~ris 

---··· --

• 
2,1 

Puccinellia hultenii/ 
§Pergularia canadensis Complex 

l29A 

9/100 

l29B 

93/100 

+/10 

l.32B 

- ' 

.•.•. ,... i 
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1 ·S~t A 

l33 

+/10 

2,2 

Puccinell~ hu1t:enii/Fucus. spp. Complex 

87 us 84 126 70 72 
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See A· 2.3 

Puccinellia ~ltenii/Arenaria ~eoloides Complex 

Stand number 

Atriplex drymarioides 

C.arex lyngbyei. 

Triglochin palustris 

82 83 

•• •··--•·- • co-•- •• -

! ; 
I; 

"! i 
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~I 
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2,4 

Puccinellia ~tenii/Arenaria oeploides Complex 

76 77 73 

.. -
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1,1 

Puccinel1ia hultenii/Glaux maritima Complex 

Stand number 

Soil 

pH, past:e 

pH, extract 

Conductivity, mmhos/cm 

Ca:, ppm 

Hg. pp1It 

IC, ppm 

Na, ppm 

Species. 

Glaux marieima 

Puccinellia hulcenii 

!riglochin maritima 

Potentilla anserina 

Carex lyngbyei 

Stellaria humi£usa 

Plantago marie~ 

Eleocharis kamt:schatica 

Chrysanthemutit arct:ic:um. 

Ranunculus c.ymbalaria 

Arenaria peploides 

l32A 71 122 

7.5 7.5 7.5 

8.0 7.7 7.6 

3.70 0.69 1.23 

425 30 12.50 

222 295 380 

71 4 79 

1520 69 560 

Coverage/Frequency 

38/100' +/20 +/10 

4/90 1/40 42/100 
' . 

98/100 

+/10 

-
2/30 10/20 

.. .... -~ -·' 

·--------------------------------------·---------·~· ---------------------------------
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Set. B 

1.34 

8.0 

8. 4-

2.60 

575 

' 353 

78 

720 

+/10 

76/100 

69/100 

-

73 

Puccinellia hult:e.nii/Gla.ux maritima Complex 

l27 

8. o. 

7. 9· 

0.53 

250 

440 

166 

840 

5/90 

6/70 

33/100 

84/100 

-
-

91 

6.7 

2.45 

59 

690 

64 

360 

39-74 

6.2 

7.0 

3 . .3 

36 

85 

24 

685 

40-74 

5.5 

5.6 

12.0 

126 

370 

122 

321.5 

Coverage/F·requenc.y 

26/100 

14/100 

24/100 

74/100 

16/96 

+/10 

15/100 

2/10" 

4/100 

13/70 

17/100 

.2/90 

74/100 

12/100 

18/90 42/100 

93/100 ·98/100 

+/20 

3/100 

-
... 

4/90 

5/60 

42-74 

3.9 

4.0 

1.5 .1 

153 

675 . 

130 

3470 

2/50 

66/100 

26/100 

55/100 

98/100 

14/100 

9/70 

~l/100 

8/80 

5/50 

1,2 

43-74 

5.0 

5.0 

14.0 

258 

650 

238 

4605 

+/10 

82/100 

34/90 

+/20 

33/80 

Z/10 

2/30 

. i 
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Set: B 1.3 

Potent:illa. anserina/~ eminens Complex 

St:.and number 

Soil 

pH, paste 

pH, ex't:ract 

Condueti:vit:y. mmhos/ Clil. 

C.a, ppm 

Mg, ppm 

K, .ppm 

Na,. ppm.. 

Species. 

Glaux.ma:rit:ima 

Puccinellia hult:enii 

Triglochin maritima 

Pot:entilla anserina 

C.arex. 1yngbyei. 

Steilaria humifus a: 
Plantago maritima 

Eleocha.ris kamtschat:ica. 

Ch.-ysan't:hemum. arct:~cum 

R.anunculus cymbalaria 

Arenaria peploides 

: - Field. Det:er.:aination 

' 347 . 121 118 . 

6.2 6.4 6 .Sf 

6.3 6.7 .. 
3.00 0.84 = "1"4 

7~ 300 
u 

~ = eJ ~ 

1200 
~ e: 

241 0 c.. 
"" ..-I 
u J: 

90 63 IJ2 IJ2 
~ 

jQ 

598 232 

Coverage/Frequency 

_, . 

7/40 

98/100 

90/100 

2/10 

+ 

82/100 

29/70 

3/70 
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r"'l Set: B 1.4 ) : 
~ II ,; 

r 
1 .•• 1 

Po ten t:ilJ:.!_ anserina/Poa eminens Complex 
il 
i ; 
l . .J 

:'1 130 131 115 79 346 128 
I 
I " ./ 

r. , i 
I 
L''" 

7.0 7.0 6.5 5.9 6.0 7.0 
l'"""l 

6.5 6.5 5.7 6.4 6.5 1.0 
k.'l\1 

r 0.14 0.82 0.83 3.25 5.40 3.85 
I 
l,,l 250 600 sao· 82 100 3900 

,'"""l 131 390 305 760 2800 5.560 
J,,,ll 

27 36 100 , 58 92 16.20 
r 

126 880 102 529 667 14940 I 
; 1\ 

r"" Coverage/Frequency I 
, , 
1,,:. 

-
12/40 

/ . 

ll/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 + 

- 2/80 2/80 +/20 29/100 +/10 
·~ 

-
..., , 

I 
I -,. 

"l 32/90 
.i 

• 
i 

···- •·-r•·---· • _, 
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'. I · ~et: B 

Stand number 

Soil 

pH, past:e 

pH, ext:rac 1: 

Con due t:i vi r.y , mmho s I c:m 

Ca, ppm 

Mg, ppm 

.IC, ppm 

· N'a, ppm 

Spe.cies· 

Glaux ma:ri tima. 

Puccinellia hul.t:enii 

T:riglochin maritima 

Potentilla anse:rina 

Carex lyngbyei. 

. Stellaria. humifus~ 
• . Plantago maritima. 

.Eleocha:ris kamtschatica 

Chrys an t:hemum. arctic:um. 

. : R.anunculus cymbala:ia 

Arenaria peploides 

• 

10 

•' ' 

1,5 

Carex pluriflora/ 
Descnamosia oeringensis 

Complex 

lll4B ll4A 

4.5 4.0 

5.5 4.7 

0.38 0.22 

2000 22.50 

1.575 1713 

923 1075 

1836 510 

Coverage/Frequency 

10/40 . 

l/40· 4/40 
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Se·t B 

Carex. lyngbyei/Cala.magrost:is canadensis 

' . & 

Calamagrost:is canaden.sis/Gali:um t:rifidum 
Comple:iC · 

ll4C 1l9 

6.2 7.0 

6.0 6. 2. 

0.86 0.42 

2.2l3 2032 

1040 230 

273 55 

1000 480 

Coverage/Frequency 

·-
88/100 

-
-. 

1,6 

. .. 1"l'"' 
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See B 

Puc:cinellia hult:enii/Glaux marit:ima Complex 

-r. Stand number 
,/ 

l Desc:hampsia beringensis 

Poa. eminens 
...., 

' .I 

I 
~' , ' I 

L .J 

...., 

Festuca rubra 

Carex glareosa 

Parnassia palust:ris 

Cal.amag-ro.s tis des champs :to ides 

Juncus. arctic.us var. balticus 

Epilobi~.palustre 

Galium tti.fidum 

c i Atriplex gmelinii 

,i 

...., 

Carax pluriflora 

'rrientalis europaea 

Conioselinum chinense 

Calamagros tis canadens i.sr 

Comus canadensis 

Rubus stellatus 

Achillea millefolium. bo1:·aalis 

Sphagnum sw. 

'rrig_loc:hin pal u.s tris 

l32A 71 

... 

-

2..1 

122 

.... 
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Sec B 

1.34 

-· 

-

-

-

79 

2,2 

Puc:c:inellia hultenii-Glaux maritima Complex 

127 91 39-74 40-74 42-74 43-74 

2/lO 

.. · . -. 
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Set a 

Pot:ent:illa ans:erina/Poa eminens Complex 

Stand number 

Deschampsia beringensis 

Poa eminens 

Festuca rubra 

Carex glareosa 

Parnassia palustris 

Calama.grostis deschampsioide:S 

Juncus aJ:ct:icus· var. b<:t1t:icus 

Epilobium. palust:e 

Ga1ium trifidum 

Atriplex ~elin~ 

Ca.rex pluri.flora 

Trient:alis europaea 

Conioselinum chi.."lense 

Calamagrostis canadensis 

Comus canadensis 

Rubus s te llat'US 

Aehil!ea mil!efo1.ium b<~realis 

Sithagnum spp . 

Trlglochin paluseris 

•· 

347 121 

-
30/100 98/100 

I 

-· . 

-
-
-

2,3 

118 

91/100 

27/90 

- -

... 

! 



OJ. 

· \ ·see B 2,4 

-
Poteneill<!, anse:rina/Poa eminens Complex. 

-
- 130 1.31 115 79 346 128 

3/20 .. 98/100 -
4/90 48/100 28/100i 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 

. l/30 .. 

5/100 1/40 

- \ 

+/20 

. -
-. ' 

, . 

6/40 

...., -
- -_.., 

I· ~ 
,,1 -
- -: 

' ,I 18/100 - -
I 

,\ 

-i 

,.) 

'""1 
•• 0 
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' \ Se,t B 

Stand number· 

Deschampsia beringensis 

Poa eminens 

Festuca rubra 

Carex. glareosa 

Pa:na.ssia palust::ris 

Calamag:ro s t:is· des cham?s i.o ides 

Juncus a:rcticus var. balt:icus 

Epilobium palust=e 

Galium t:tiidum. 

At:riplex gmelinii. 

Carex pluriflora 

Trien talis eu:ropa.ea 

Coniosel.L.,.um chinense 

Calama.g:rostis c.anadens i.::1 

Comus canadensis 

Rubus stellatus 

Achillea millefo!.ium. boz·e.alis 

Sphagnum· s-pp . 

Trigloeh.i.n: palus·tris 

82 

-' . 

2.5 

Carex pluriflora/ 
Descham~sia oeringensis 

Complex 

ll4B 

36/100 

8/40 

14/80 

+/20 

88/100 

2/60 

2/80 

98/lOO 

2/80 

+/20 

ll4A 

2/40 

+/20 

98/100 

2/60 

57/100 

42/lOO 

52/100 

8/20 

17/20 
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Set B 

C.arex lyngbyei I Calamag"I·os tis canadensis 

& 

C.alamagrostis canadensi.s/Galium trifidum: 
Complex 

ll4C 

17/20 

24/100 

69/100 

l0/40 

+/20 

-
31/100 

-
·-
-· 

ll9 

+/20 

_, 

98/lC)O 

2,6 

----
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Sec C 

Stand numbe= 

Soil 

pH, paste 

pH, extract 

Condw:tiviey. mmhos/cm 

C.a, ppm 

Mg. ppm 

K,. ppm 

Na~ ppm 

Spec~es. 

C.arex lyngbye.i 

, Potentilla anserina I 
, .I 

r"""'. 

• I 
L,.i 

-
l Ill 

r"'"1 
! ! 

;. ... ,.·, 

r 
: 
'·"" 

r 

Stellaria humifusa 

Festuca. rubra 

Puccinellia hulteni.i 

Triglochin palust~is 

Co~ioselinum chinense 

Poa eminens· 

Dodeeatheon pulchellum. 

C.alama.grost:.is deschampsioides 

Desclla.mpsia. berlngensis · 

) I , ~. .. ••• • 

i .... --·· 

-

Pure 
Carex lY';lgbvei 

CompJ.ex 

38A 78 

s.o 6.2 

S.l 6.8 

9.2 8.90 

108.5 220 

630 865 

36 70 

2710 1553 

Coverage/Frequency 

9"8/100 98/100 

-
•· 

-

l,l 

· .. -
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1-:' 
I 

l" 

r 
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I 
l J . 
-i 
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r I 

I I I,,,,, 

n 
l .J 

·s~e c 

~· 

Pur-e 
Car ex lhl~byei. 

Comp ex 

l82A. ll7 

5.4 5.5 

5.8 5.4 

2.58 5.1 

640 700 

205 235 

10 95 

431 88 

98/100 98/100 

~ 

1,2 

Carex lyngbyei/'Eleocharis 
k.amt:schacica & 

Eleocfiar1.s ka.rn c s cha. i:i ca 
c:iominanc Complex 

37A . 37B 37C 

4.4 4.3 4.5 

4 .. 4 4.3 4.6 

10.2 10.6 10.4 

236 206 2.38 

475 495 410 

75 73 90 •I 
I 

I 
2325 2.580 2460 I 

Coverage/Frequency 

45/80 

' '• 

- -
-

-

I 
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Stand number 

- Soil 

...., 
l 

_,,[' 

r 
I 

1 .. ., 

r 
I 

1. .. 1 

-I' 
! 
\ ,,,' 

pH, paste 

pH, ex~ract: 

Conductivir:.y, mmhos/cm 

· Ca, ppm 

Mg~ ppm 

·K, ppm 

Na, ppm 

Species 

Carex lyngbyei 

Pot:ent:illa anserina 

Ste1laria humifusa 

Festuca rui:n·a 

PUccinellia hulteni~ 

'r:riglochin palust:~is 

-Conioselinum c:hinense 

~ · Poa eminens · 

.Dodecat:heon pulc:hellum 

. Cala.magrost:is desc:hampsioides 

Deschampsia beringensis · 

86 

1,3 

Carex lyngbyei/ 
Potentilla anserina Complex. 

89 90 86 

6.9 6.1 5.9 

6.9 6.8 6.7 

5.02 5.70 4.02 

110 150 1.30 -· 
.780 795 645 

80 117 69 

746 759 529 

Coverage/Frequency 

98/100' 98/100 98/100 

,6/40 64/100 l/40 -

4/80 7/90 _,, 32/100 

+ 4/20 

3/70 l/30 

2/30 15/80 
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·Set C 

Car ex 
1yngbyei/ 

Potent:illa 
anserina 
ComPlex, 

as 

5.1 

6.5 

2.28 

88 

490 

42 

393 

98/100 

95/100 

3/60 

8/70 

-
~ -
-
-

8'/20. 

334 

6.2 

6.6 

2.00 

53 

1.500 

7.8 

54Q 

87 

Potentilla anserina/ 
Oodecat:heon oulchellum Complex 

33.5 80 75 

6.29 5.6 6.0 

6.6 5.7 6.7 

1.70 2.40 2.50 

30 35 67 

710 550 445 

47 13 26 

472 540 414 

Coverage/Freque:'lcy 

84/100 78/100 8/20 2/20 

64/100 52/100 83/100 76/100 
' ' 

6/100 13/100 10/100 1/30 

'2/50 94/100 94/100 

- 7/50 25/100 +/20 

55/100 23/100 76/100 45/100 

Jnlo 20/90 2/60 2/20 

5/MJ 48/100 7/60 6/60 

._.,_ ... - 10/40 

1,4 

74 

5.6 

6.2 

3.55 

82 

490 

27 

520 

76/100 ·--· 

+/20 

98/100 

64/100 

+/10 

34/100 

3/ZO 
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S~t: C 

Stand number 

Arenaria peploides 

Chrysanthemum arcticum 

Eleocharis k.:untschat:ica 

Zanniche~lia palust:ris 

Potamogeton pectinatus 

Triglochin maritima 

Pure 
Carex lBlgbvei 

· Comp ex 

.38A 78 

2,1 
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Set C 

Pure 
Carex lBlgbvei 

Comp ·ex 

l82A 117 

C.a.rex lyngbyei/Ele.:.:;;haris 
k.amcschat:ica & 

Eleochar~s kamt:schacica 
do~nanc Complex 

37A 

92/100 

l/30 

-

-· 

37B 37C 

98/100 66/100 

2/20 .. 

2,2 

• I -·-I 
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Set: C 

Stand number 

Arenaria peploides 

Chrysanthemum arcticum 

Eleocharis ka.mtschatica. 

Zannichellia palustris 

Pota.mogeton pectinaeus 

Trigloch~ maritima 

. -

2,3 

Carex lyngbyei/ 
Potentilla anserina ComFlex 

89 90 86 

2/20 
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See C 

C.arex 
l;rngoyei/ 

Potentilla 
anserina 

ComDlex 

as 

-

-

3:34 

ll/80 

22/'100 

, . 

. Potentilla anserina/ 
D~decatheon oulchellum Complex 

:335 80 75 

- l.S/~00 

10/80 4/10 

18/100 

2.4 

i4 

l/30 

··--- ... -. -·-~· --- -··---- ... - .... -
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· , Set D 

' 

Stand. number 

Soil 

pH, past:e 

pH, ext:ract:. 

Conductivit:y, tmnhos I CIIt 

Ca, ppm. 

Mg. ppm. 

lt,. ppm. 

Na, ppm. 

Speci_es 

Arenaria peploides 

Elymus ino1lis 

Galium. aparine 

Festuca r.lbra. 

: Potentilia anserina 

I 

"' 

Ca~amag1:'o stis canadens i~; 
• 

Comus ~densis 

· Achillea m:i.lle.folium. ss~J.. borealis 

Desehampsia beringensis 

Galium CJ::ifidum . 

tigusticum scotic:um. 

•' . 

Pure 
Arenaria peoloides 

Complax · 

123 

7.5 

7.4 

1.32 

975 

141 

46 

212 

Coverage/Frequency 

98/100 

l,l 

... ·- ... ,.. 
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' See- D 

Elms 
mol:s/ 

. Arenaria · 
pepLoides 
Com-cle~ 

124. 

7.0 

7".4 

.44 

1.500 '· 

108 

55 

54 

65/90 

90/100 

2110 

-
-

93 

Elymus mollis/ 
Festtica ruora 

Complex 

. 116 120 

7.2 

6.0 

• .57 

63.5 

375 

45 

130 

7.5 

6.5 

0.57 

4860 

2268 

630 

2320 

Caver age /Freq'1.:Lency 

98/100 

48/60 

5/90 

. ·-

98/100 

4/10 

. +/20 

.. 

Elms 
mol:s/ 
Camus 

canadensis 
Com-e lex 

81 

5.6 

6.3 

0.41 
41 

490 

23 

49 

60/100 

70/100 

26/100 

55/100 

49/100 

6/90 

S/90 

1,2 
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Set D 

Stand number 

i Carex 1yngbyei 
.I 

Friti11aria camt:chat:censj~s 

l Sa.nguisorba. sit:chensis 
·. ,) 

Sea1laria humifusa 

... i Hordeum brachyantherum 

I 

i 
I 

,I 

""'1 
I 

i 

.., 
\ 

.,J 

! 
.I 

, 
..., 

Trient:a1is europaea 

Ccnioselinum chinense 

Polygonum vivipa~ 

•. 

Pure 
Arenaria oe'.:'loides 

Comp.1.sx 

12.3 

2,1 
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Set D 

nms 
molls/ 

Arenaria 
peploides 

Comolex · 

124 

. -· 

Elymus mollis/ 
Fest:uca rucra 

Complex 

116 120 

-

. 

• Elnus 
moris/ 
Corn us 

canade:'lsis 
Como lex 

81 

22/90 

8/60 

13/50 

1/40 

7/30 

1/.30 

+/20 

+/10 

2,2 

-------------------------------------------------------------------------------------~ 
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APPEliDIX II 

Valdez. West Marsh: Comparisons· for 1970, 1974, and 1975 

_, 
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West Marsh: Comparisons for 1970, 1974, & 1975 

Stand-Year 

Soil. 

pH, paste. 

pH,. exttac:t: 

Conduc:tivit.y, tmnhos/cm 

C.a, ppm 

'Mg, ppm 

K, ppm. 

L'ia, ppm 

Gla.ux maritima· 

Species 

Puc:cinel1ia. hult.eniL 

Triglochin ma.rit.i.ma 

Potentilla anserina. 

Carex lyngbyei. 

Stellaria. humiiUsa 

Plantago m:aritima 

Eleoc:haris kamtschat.ica 

Chrysanthemum arcticum 

Ranunculus cymbala.ria 

C.a.lamagrostis inexpansa 

TriglQchi.c. pal us tris 

Festuca rub:a 

39-70 

5.9 

6.0 

.14.4 

198 

440 

2lT 

4210 

39-74 

6.2 

7.0 

3.3 

36 

85 

24 

685 

39-75 

5.85 
. 

6.60 

7.32 

160 

900 

64. 

360 

Coverage/Frequency 

6/100 

20/100 

+/20 

98/100 

3/20 

4/100 

l.3/70 

17/100 

l8/90 

93/100 

+/20 

3/100 

6/100 

14/90 

6/70 

18/100 

94/100 

2/80 

3/30 

2/30 
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I 
i West: Ma:rsh: Comparisons for 1970, 1974, & 1973 .J 

i 
'40-74 I ·40-70 40-75 42-70 42-74 42·75 .. I 

i 
i 

.. J 

"i 
5.2 5.5 5.5 5.4 3.9 5.3 

..1 5.2 5.6 61.0 s. 1' 4.0 5.7 
...., 13.2 12.0 8.85 •7 0 6 l.5 .1 5.30 

i ... 
154 126 98 1.26 1.53 JS 

....., 
I 295 370 2500 220 675 4500 

.I 

...., 142. 122 l.OZ 104 130 . 107 
I 
i 

.3360 3215 1495 1830 3470 799 .J 

.l C~v~rage/F~equency 

...., 
I 2/100 2/90 l/40 3/60 2/30 2/40 I 

.. ! 

- 13/90 74./100 fl/100 3/100 66/100 6/70 
~~ 

~ "J 38'/100 12/100 22/100 52/100 26/100 33/100 -~-! 

..., 43/100 42/100 50/100 62/100 55/100 47/100 

98/100 98/100- 9a11oo 95/100 98/100 94/100 

2/60 4/90 !i/90 10/90 14/100 22/100 

- 4/70 5/60 '"/50 26/100 9/70 8/70 
I • 

85/100 21/100 27/100 

7/70 8/100 3/70 

1/50 5/50 

2/20 

4/80 

- - - - l/40 
._ 
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West: Marsh: Comparisons for 1970, 1974, & 1975 
..., 

', . 
4J-70 43-74. 43•75 

..., 
I 

- . s .3 s.o 6.3 ' I 

d 5.0 5 •. 0 6.7 
...., 

9.6 14.0 12.3 I 

l.S8 258 220 ..., :... 
I 

340 65-0 660 I 
,j 

- ll3 238 164 I 

I, 

,], 2.520 4605 2220 

L 'I Coverage/Freq"tJ,ency 
..., 

I +/10 ~ 
:1 . 

98/100 82/100 91/100 • I 

~! 
I 

23/100 34/90 40/100 
' ' -.., 

+/20 +/20 +/10 
/ 

4/30 33/80 44/100 ..., 
+/20 2/lO . .3/60 

..., - --t. 

2/30" 2/lCO 

-

+/20 
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APPENDIX III 

The numbers that c:orrespond ";Jit:h each species are c~verage 

class values (Daubenmire 1959). 
; 

blank • not i)reser.Lt: 

l •·· O·t:o 5 t:ter cent cover 

2- 5 to 25 ~ter cent: cover 

3 -25 to· 50 per cent cover 

4 -50 to 75 ~1er cent cover 

5 - 75 to 95 per cent: cover 

6 -95 to lOO per cen1: cover· 

-· 
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T.329 -· Northwest of Mina·ra1 Creek 

.., 

Elymus .mo1lis '6 6 6 "6 6 6 6 6 

density 2.9 38 30 27 34 25 14 24 

heigh: 190 180 175 160 160 169 133 180 

Galium aparine l 3 5 6 6 6 

Ligusticum huleeni~ 

Alnus fruticosa 

Urtica lyallii 

~gelica genuflexa 

Sorbus sitkensis 

Microp 1o t:s eveey 2 dm tc, 9 . 0 m (see S t:r and to c.a tions) 

• ,! 
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6 

22 

160 

6 

6 6 

12 16 

150 183 

6 6 

T329 - Northwest of Mineral Creek 

6 6 6 4 

9 18 5 7 

180 191 185 170 

6 5 2 

l l l l 

3 

4 

l. 2 

2: 6 2 

_, . 
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'!.314. - Sout:hernmos t: Ar.ea of Bowie· Camp 

. Elymus mollis 5 5 2 

density 0 0 l 

height: 97 

A.renaria peploides 2 1 3 

Atrlplex alas kens is + 2 3 5 5 

Crucifer sp. l .. l 

Galiutt1. apa:r.ine. 2 5 

·Mertensia maricima 2 l 

Ligust:icum hulteni~ 

C.al.ama~ostis canadensis 

Trientalis europaea 

Heracleum lanatum 
. -

Epilobium angustifolium .. -
.. 

,. 

Microplot:s every 2 dm 

t .. 

.• . 

.... _ ·- ·- . ··-- -- ............... - ... --· ._ 



..., 

. I. 
I 

l .. 
"i 

i 
. "J 

.... 
I 

,) 

-, 
i 

.I 

-I 
I 
I 

d 

..., 
I 
I 

• .I 

I 
I 

_, 

-, 

.. ! 

. · 

5 

5 

132 

3 

5 

5 

3· 

6 6 

22 31. 

136 165 

2. 

s 4 

.3 5 

. -

J.U4 

T3l4 - Southernmost Area of Bowie Camp 

6 6 6 6 6 6 6 6 6 6 

30 26 25 17 16 19 20 23 24 21 

l.SS 154. 157 169 181 152 151 145 182 169 

2 

6 5 6 6 6 6 6 s· 5 

2 {;, 4 

2 3 

-' . 
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T314 - Southernmost Area of Bowie Camp 

6 6 6 5 . 2 

1.3 18 ll 5 

173 170 18.3 1S2 

3 

3 

2 

l 

4-

2 

l 

t. 

3 

6 

2 

6 

+ 
5 

2. 

6 

6 

6 

4 

l. 

6 

6 

6 

3 

6 

6 

3 

l 

6 

6 

3 
-· . 

5 

3 

6 

3 

6 

'9 

6 

6 

6 

5 

l50 168 170 165 140 

6 

3 

6 

6 

3 

6 

63 

3 

6 6 

3 + 

i 
-! 
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T3l4 - Souehernmosc .~ea of Bowie Camp 

6 

4 

6 

lO 

6 

16 

163 132 13i 138 :18 125 

6 6 6 6 6 

l 

l l .. 
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•' 
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Elymus mol lis 

density 

height 

Puc:einellia nutkaensis 

A:renaria peploides 

Fuc:us 

Car ex lyngbye:L 

S cella.ria. hum:i..fusa 

Deschzmpsia caespitosa 

Festuc.a rubra 

Pea eminens 

Ga.li.Um. ~i.fidum 

Hordeum b~achyantilerum 

Potent~lla. anserina 

Microplots every .o· • .5.:..:.m. 

-'-'I 

T33l - Sa~ll Bay 

3 l 2 

l 3 l l 

2 2 2 2 

5 3 6 

l 

---

-· . 
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..., '!331 •- SaWmill. Bay 

~ 

2 3 5 s 6 6 5 2 2 

2 s 8 10 17 12 ll 3 3 

10 llO 100 120 94 83 113 85 80 

l l 

l 
'""I 

6 .. 4- 2 C!l C!7 
0 0 

l ~ o.J l 
E-t· E-t 

z ~ w.. 2. 4 4 6 - 1-4. 1-4 
I 

~ ~ 
Q Q 

l z z 3 5 6 

2. 4- 4 2 
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APPENDIX IV 

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

·.· ,_ 
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Set A · 

Puccinellia hult:enii/SpergUlaria canadensis Complex 

129 A 
129 B 
1.32 B 

J.aek Ba:y - First: Cove, North Side 
Jack B~y - First: Cove, North Side 
Hell's Hole 

Puecinellia hult:enii/'Fucus !Spp. Complex 

1.3.3 
87 

125 
84 

126 
70 
72 

Hell's !Hole 
Sa~l1 cay - Head 
Galena Bay 
Gold Creek 
Galena Bay 
Sawmi.ll Creek 
Sawmill Creek 

Puccinellia hult:enii/Arenaria peploides Complex . 

82 
8.3 
76 
77 
73 

Gold Creek 
Gold Creek 
Jack Bay - First: Cove, Nort:h Side 
Jack Bay -· First Cove, North Side 
Gold Creek 

.•. 'l -·- - -·- .. ·-. -- ·- ' -· 
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. , Set B 

Puccinellia hultenii/Glaux tri.a.rit:ima. Complex 

l32A 
7~ 

122. 
lJ4. 
127 

91 
39 
40 
42 
43" 

Hell r. s Hole 
Sa·wuiill Creek 
Jack Ba~ - First: Cove, South Side 
Hell's Hole 
G.a.leria Bay 
Gold Creek 
Valdez - West Marsh 
Valdez ~ West Marsh 
Valdez .- r~est Marsh 
Valdez ~ West Marsh 

Potentilla anserina/Poa eminens Complex 

347 
1.21 
118 
1.30 
1.31. 
115 

79 
346" 
128 

Mi.neral 'Creek 
Jack Bay - First Cove, South Side 
Sa:wdll Bay - Head 
Jack Bay - First Cove, Nor~h 'Side 
Jack Bay- First: Cove, North Side 
Sa·wdll Bay - Head 
Jack Bay - Head 
Mi.neral.Creek 
Galena Bay 

C.arex plu:'iflora/Desc:hampsia beringensis Complex 

114. B 
ll4.A 

Sa:~ll :Bay, St:ellar Creek 
Sa:IWlilliBay, St:ellar Creek 

•' . 

Carex lyngbyei/Cal.amagrostis canadensis and 
Calamagrost:i.s c.ana.densis/GalliUXIl t:ri.f:i.dum Complexes 

. 114 c 
ll9 

"· 

· Sa·wm:£.11 :Bay 
Jack Bay - First Cove, Sou:t:h Side 

.. ··-·-·" ··-~···---..,--~---- ··--·.· .. r· -- - ... ···-----·-····-···-
-

'' 
I' 
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Set C 

pure Carex lyngbyei Complex 

38 A 
78 

182 A 
111 

V'aldez . - East Marsh 
Jack Bay - Head 
Terminus, Valdez 
Sawmill Bay - Head 

Carex lyngbyei/Eleocharis kamtschatica and 
Eleocha:ris kamtsc:hat:ica dominant Complexes 

37 A 
37 B 
37 c 

V'aldez - East: Mar::~h 
Valdez~- East Marsh 
Valdez --East Marsh 

Carex lyngbyei/Potentilla anserina Complex 

89 
90 
86 
85 

Sawmill Bay - Head 
Sawmil1 Bay - Head 
Jack Bay - Head 
Jack Bay - Head 

Potentilla anserina/Dodecatheon pulchellum Complex 

334 
335 

80 
75 
74-

Mineral Creek 
Mineral Creek 
Jack Bay - Head 
Jack Bay - Head 
Jack Bay - Head 

-' . 

I 

- I 
I 

I 
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Set D 

pure Arena:cia peploides Complex 

1.23 Jack Bay - First Cove, South Side 

Elymus. mollis/Arenar::i.a peploides Complex 

124 Jack Bay - First: Cove, Sout:h Side 

Elymus. mollis/~estucc~ rubra Complex 

Sawmill Bay - Head 116 
120 Jack Bay - First Cove, Sou~~ Side 

Elymus mollis/Cor.nus canadensis Complex 

8~ Jack Bay - Head 

-· 

I 

.............. 


