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CHAPTER 100 - INTRODUCTION

Ao ecoeysten is a commumnity of organisms and its physical enviromnan:.
A umltrhl mayotca may be deﬁned as an area of land anluding
its c.u-az-. soils, und plan: and .animal life, It is a complex system

v:l.:h my eonpuated mceuc:iona aad interdependencies.

]

‘h,q l'cnd mgnagament agency, the Forest Service manages, mipulntei;
céocys:m. We should sll be swara of thelr fuﬁctioning. Similar
management practices in differing ecosystems can have strikingly dif-

ferent results, ranging from complete success to disaster.

Although enough 1s known about mast of the terrestrial ecosystems of
southeast Alaska to broadly classig; and describe them, a tremeandous
smount of additional study and research is needed before we will
understand the details of their functioning. For.ins:anc_e, ve are
‘sure of many of the processes ai: work in these ecosystems but lack
quantitative data to characterize them. Many management decisions
are based, necessarily, on incomplete ecological knowledge. We need
Mificd effort and additional investigations to develop some of
:hc. nlssing data needed to manage southeast Alaska's resources on a

sounder ecological basis.

Some luEMu in this report are, necessarily, be.ed on incomplete
dats. ﬂoum-.",‘ the information is as accurate as present kaowledge
allovs. As nor. knowladge bacoues available, this report will be
revised and expanded. '



The purpose of ‘:he report is to provide information helpful to manage-
meat;’ to aid in gathering facts needed for resource and multiple use
decisions; and to help tha Region's solls p.rogum‘ be more efficieat in
these goals.



CAdAPTER 200 - GECOGRAPIIY

This report will be limited to the roughly 15 million acres of the
Alaska Region in the Tongass National Forest. It consists of a com~
plex of islands and a strip of mainland. In all, ic is over 400
sdles long by 100 to 150 miles wide, spanaing over 5 degrees of
latitude and ne#:ly 10 degrecs oleangitude. Topography ranges from
broad flats and rolling lowlands to rugged, precipitdus mountains.
Surmits are generally 5,000 faet ét less, except for the higher peaks

and extensive iceflelds along the mainland.

210 - Geology

Rock types vary grcatly. There are cxtansive areas of granitlce,
watazsorphic, volcanic, a . calcareous rocks. 3edrock type, except
for soze rocks of wusuzl mineralogy, h;s lictle influance on |
acosysten ocgurrencad, except as it influénces soil drainage and the
igtribution of the alpine. Granitic rocks are gencrally more massive
and registant to glaclal erosion than :he.other Yock tynes, consequantlv
they often form the more ex:énsiva pouatain systems wich exctensive
alpine ecosystems. They 3lso tend to have relatively hich proposzcions
of very paoriy drained (muskez) soils. Marble and limesctone areas,
wvith their extensive fracturing and good subsurface drainage, often
hava very low proportions of poorly aad very poarly d:ained soils,

wniegs they are ovarlain by compact glacial‘till.

?loiatocene glaciation nas had a major influccce on the topography,
soils zad ecosystems of southezst Alaska. During the maximum Pleisto-

ceaa advance,vglgcial ice r .2d most of the land. U-shaped vallevs,



mliing glaciated lowlaads, drumlins, cirques, outwash terraces, etc.,

dominate the landfoins of the area.

Mejor ice recession occurred about 10,000 years ago, the '"Time Zero"
for nost solls sud ecosystexns of southeast Alaska. Compact glacial
ti}l. cvi.din:ly formad from :hggmt pressura of the .1ce on over—
m (basal} till, is ex:ensiv; up to _abou: 1,500 feet elevution im ._
nany U-shaped valleys. Most nine‘ralv solls are derived primarily from
sblation t1ll, even those over bedrock. Till deposits become thinner
at higher elaevaticns, evidc:tly due to the .lesser volumes of ice to
melt and deposit loads of till, Till deéposits also tend to be thicker

on gouth and west facing slopes than on north and east facing slopes.

" Most irdleys kave a low terrace where the solls are young, derived
froa relativel; receat alluvium and a high terrace where the soils

are older, derived from alluvium deposited by glacial melt-water.

Fost-glacial ash and pumice deposits are exteasive on Southeastern
Revilla Island and the Kruzof-Northern Baranof-Southern Chichagof
Ialands a:eﬁ. Ash from >K:uzo£ Island has been dated at about 9,000
years ago. It was evidently Qg?osiced near the end of ice recession.
In the Kadashan W;tatshed. },:.otéﬁffacing drainage of Chichagof Island,
nt':s: ash deposits ocr*'f':),x; a high t:'errace,' wvith only a few patches
occurring in £ higher uplands. This indicates that much of the asi
1.11/0711./&:131 1ce. Ash from this same source mantles the sides

‘_c".;l‘et U~shaped valleys closer to the source on Kruzof Island.

The "Littls Ice Age" affected most glaciers 1p.l’§bu:heasc Alaska.

Ice advaace began prior to 2,000 years ago, ie;ehing Lta naxinum



about 200 years ago (600 years ago at Yakutat). Most glaciers are
211l receding quite rapidl,, leaving young, rapidly-developing solls

and ecoeystems.

The "Little Ice Age” evidently caused considerable land depression. .
Inppiacc tree stumps are fouﬁd beléw high tide on beaches in Glacier
Bay and the east side o£ the Chilk#: Peninsula.

Land emergence i: presently quité rapid in porthern southeast Aiaska,
due to isostatic rebound after the "Little Ice Age." Rates of 1.5 cm
of uplift per year are still extensive with a maximum of over & em

per year in Glacier Bay. Uplift after major Pleistocene ice recession

] ..

up to azvc:ai ﬁd;dred feet abovae gea level are common throughout
southeast Alaska. In the Sitka-area, the ash mantle extends down to
S50 feet elevation or less, indicating the major post-glacial uplift
(12 any in that areca) occurred prior to its deposition, about 9,000

years ago.
220 «~ Climate

The climate of sou:heaéc Alaska 1s cool and wet. Summers are relative-
ly cool and extrems winter cold is uncommon, except in the higher -
elevations. Precipitation is abundant and there is no pronounced d:y‘
- seagon, although October is usualiy the wettest mcnth, Strong winds
and associated blowdown problems aze,frequenc. Soma climatic data for

representative stations are in Tables 220.1 ~J 220.2.

Average annual precipitation at sea level, excépt for drier areas at

wvas evideatly even nore ex:gns;vq,.as forme;.heaches.and marine clays .~



Y

. ‘ . [y . . .
Table 4. Mean annual precipitation, temperatute, qnd}woporc:ton for available stations in southeast Alaska, Potential evapotranspiration is

calculatud from climstic data and, for these stations, sh\«ld approximate sctual evapotranspiration,
1909. Fotential qvapotrenspiration and climate in Alaska \v Thorntlwaite's claszsification. USDA Forest Service Res, Paper PWM-71,
. Hy _

Taken from Parvic, J, W, and P, £, Black.

Mesn Annual Mean Anaual Potent {al Evapo-
Zlevation latitude longitude Tenpcorature Precipitation transpiration
$tation Name (fect) (itorth) \ ___(dest) (°s.) (inches) (inches)
1}
. X .

Angoon b} $7%30° \ 134°33* 40,7 39,10 21.10
Aancite 18 $5%04 ¢ 131°39° 45.6 96.59 23,70
Annex Creek 24 58°19°¢ 134%6°* 39,8 109,11 20.91
. Auke Bay 3 $8%24¢ 9 3494,0° 41.4 50,33 17.79
Baranof 20 $7%08" \w'so' 41,5 151.68 20,98
Beaver Falls k} 55%923' 15:928° 4.2 153.13 22.8)
Bell Island 10 55935° 13.235¢ 4.6 108,67 22.24
Calder 20 56°10° 132¥27¢ 43,1 112,26 22.20
Cape Decisfon k1) $6%00" 13.%%* 4.7 76.49 2.1
- Cupt Spepcer Y] 58%12¢ 136%3s? 42,2 68,77 21.85
Chishagof 10 57%40" 136%05" 4.9 122,91 21,38
" Cralg n 55°29° 133%9%\ .9 106.26 23,46
Eldced Rock s5 $3958" 135013¢ 4.9 51,21 21.50
Five Finger Light 0 57°16° 133%37* 4.4 57.84 . 22,48
Fere Yongass 20 54945" 130935¢ 47.8 + 103.8 24,92
Cuapd Feland 20 $5°27° 131%s3¢ 46.0 $5.43 23,90
Lull'Cove ™ 18 $8912° 136%09* 41.6 102,84 21.02
Hollis 15 55928" 132°40! 4.2 103,58 22,83
" Myder ’ 55955° 130%01* 0.9 89.58 21,39
Juncau 12 58%18° 1349241 42.5 90,23 21.89
Juncau Afrpore 12 58922° 134035* 40,3 54,62 20,63
Y ake 8 56059 131955¢ 42,7 54,51 21.89
Fetehikan 15 35911 1319397 46.1 151,19 23.74
.il11snoo 20 s1922 134°29* 40,7 52.9 20.67
Kinshau Cove 1 $7%.11 136%06' T 112.0 22.14
Lincotn Ruck 25 so‘;or 132%46’ 4.9 60.31 23.39
Litt)e Port Valter 14 56 230 134939 43.2 222,47 22.%
tendenhald 85 su:w 134932 40.0 931.73 20,71
tcrceverence Comp 1100 98 18¢ 134920" na 160.1 18.85
Fetersburg 50 26%49* 132957 42.3 105.01 21.69



r“" : T » M,

: Nean Annual Mean Ansval Potential Evapo-
Rlevation Latftude Lengitude Temparature Precipication transpiration

Sgat fon Name (feet) (tlorch) _(West) ©r.) {inches) (tnehes)
rolnt Retreat 20 s8%25¢ 134957 62,2 78.68 21.38

Port Alexa.der 18 $6°10° 134%5* 43.8 169,10 22.80

Salmon Creek Beach Z0 58%19* 1%%28° 40,9 106.8 20.09

Sitka 67 57903 135°20° 43,3 96.33 22.64

Sucaton Bay 16 55°19* 130%7' 42,1 304,59 21,26

Sulzer 25 55912° 132%9°' - 46,0 1. 24.01

Tenakee 19 51%7* 135%12* 42,8 68.41 21.01

Thane 20 58°15¢ LR TAS T L 41,5 81.5 19,54
- Tree Point 3 $4%8* 130°56° 45.8 96,67 23,94

View Cove 13 $5904° 133°04 46,3 161,87 24,09
“Windhan 6 $1932° 133929 41,2 100.10 19.85
Rrangell 3. 56°2¢" 132°23* ‘43,7 82.90 22.60

Yakutat 28 59°31! 139%0°* 39,3 134.15 19.80
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the heads of major inland fiords, averages about 100 inches. Precipitation
at higher elevations is usimlly greater, rangfi;ng to well over 300 inches,
judging from stream runoff records. Precipitation amounts can vary

markedly within ghort distances im irregular topography (figm. 220.1).

. The ftclf».tthk season ranges f:o:x "gbou; 100 to over 200 days, and
sm.:'dsy lengths .:c long. Haxiaun summaer day lengths rance from
17.5 hours at Ketchikan to 18.5 hq{txrs at Juneau. Cloudiness is the
rule. For myncc, percent of possible sunshine, June through Septem-

ber, is 27.5 percent at the Juneau Airport.

Average growing season temperatures are relacively cool, ranping from
) abou: SJL' to 55' tempa:atutes tdre].y exceed 80‘ and. average :xaxi:aum .

tmpc';t:um i.u July :anoe from 60° to 64,’?. Soil f.empe-a:ures are

.cool (fig. 220 ..2) » but deep winter freezing rarelv occurs.

'Alzhough the climate throughout southeast Alaska is broadly similar,
scue laci:ndinal gradiants sre apparaent. crowtng seasons are gereralzv
‘ lhc:ur (£ig. 220.3), ;lchough gzowing season dav lengths are longer,
t.';x northern southeast Alaska. ".:‘emperat:n:es tend o be cooler ‘.n

,_ no:thqm southeast, ‘with :He g:c:z:es: ¢iffarence occurr‘.ag durizng the
winter (£Lg. 220.4). TFigura 220.4 inidica:es precipitation armouxts

- lze. Lawcs: du:ing the su:u:c'- £n:vsou:h\'emr southeast, while northern

;mucku»: docs aot show ch...s cfen}i‘.:
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Trgure 2202.2  Soil temperature at 20 inches depth in southeast Alaska. Th
shaded areas include measured temperatures, Ketchikan to Jureau, 19¢4 through
>335, : .

Tcmpgmluro.l in Degrg;:é- Fahrenhelt
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CHAPTER 300 - ECOSYSTEM STUD‘f AND CLASSIFICATION METHODS

Since the Alaska Region mi:ia:ed. che soils program in southeast

Alask& i.n 1961, over a m:l.mom acres of land has been eovered by

nm:nu( dcnileéqsoih mu:igactons :h:oughout: sau:hm: Aluka..

lb-t c£ :htu talemm vu dﬂvalcpcd. £m‘ ehc uoixc pzapru wvhich
“has tmlwi more :han 20 m—-yea:s of in:ensive 'o*‘ls inves:igacioas.
Soiia are descridbed, classified, and characterized according to
National standards. Ocular estimates of vegetation ia percent

zraund cover of plant species at the si:n is rocorded.  .{onal

. murmnn, such as linc :Lnu:cep: :rausecca aud :t« gtowch

. - L BN >
- L »v ::. o' ,.‘ RN e e e ..

uuu:mu:s, “are sm:inas aade for spcciﬁ.c putnosu. Soi]. nnples
aze altuya taken by horizons. I.abou:o:y methods are in Soil Survey
Invu:igauons chor: n (USD& 1967). Obse:va:ions of soﬁ. and
uuys:u mc:iom to uugeun:, as u:u.... u :esul:s of fea:ch

’an& semuu m u.scd. ax:ensivclr in :his d&ndbcok..: I

All loil u:iu nanes. used a:c :enca:ive and suhjac: :c chanae

' dur!.ng, o!ﬁ.ctd. Scﬁ. Consewa:ion Sc:vicc cor'ela:ion. -
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The flrst step in studying ecosvstems 1s to stratify the landscape;

to classify the ecosystems. Here, the terrestrial ecosvstems of

vto’u:hm: Alaska have been dassiffe& on the basis of natural

£ ud: by Eite or manage-

The ‘qoiyo:m. of the ‘r'ongass.‘ have beeé c:lassified. according to “"families®,
”ﬁypu"; and "subtypes’. Ecos};s:ea familics group e.cosys:c'zms wich broad;
vegetation-soil-environment simil.a:i:iesv. such as “Forest", “.‘luskaq",
“Alpine”, etec. Families are subdiﬁdcd. ineé; “v“o;" tem types™. '.u:hi.u
.each: tpr,. species cenposieion, produc:tvi:y., lacoadaty luccession a.‘.:;r
ﬁ.:t or Iogging, and ecosyuen tm:ianinx m s:l.n:l.liar. ) Ecosys:am
:ypcs are subdividcd into "uub:ypec". bued. on chauc:atisucs relatad

| Ec puc:ical managenenc tea:u:em nucu as erosmrr and- landslida hazards,

“ dspth to bodrock, coapac:ibili:y. ccew i |

'nxu cco:ya:eu elauﬁcac.an shaum.ﬁ uot: be mtua& uuh the soil
clmtnca:m system. 'mc Son. Coasetvaciou e.:w.c-» has final USDA
mpmtbm:y for classifying :ou& 1a thc Uuiccd Scaces.' Ofﬁcially-.
mc.atzcd” nmu ace noz: avaﬁabu ‘a:* 311 :ﬁe soiIs oE chc 'roagus.

sﬁmmtm Becausc the




This s not proposed as the ultimate classificacion; refinements and
addicional classes will likely be needed., Houéve:.. almgst; all the
satural ecosystens of sou:heasz: Alaska outside af the heads of major

) ﬁozds vt:h munm:al cumam caw be.claas;'.ﬁ;ed I.:t :his system.

end& bc band en. m :tagc ot’ seeonda:y sucmsiou-: i:limax fo:esf.:,

cu’mu agcd, young g:uvgh recenc].y I:ogged or hutued etc.

»

n:h chuitica:iog is desigmed to s:i‘a:ify the landscapes of south-

ni: Alaska into practical ecosystem tynes and subtypes to serve as

a basis for mansgement and for the extrapolation of management
experisnce: and rasesrelr results.

e

CHAPTER 400 ~ ECOSYSTEM' DESCRIPTIONS

-

401 ~ List of common ccogzscm’: "

‘thc m»;::m of sou:heas: Aluka ‘that havc t:hus £ar been ‘mapped are

ncap, £:e¢1y-d:aincd sotls, 4—'150 side index

PRV PSR



Subtypes:
Fla.
Flb.

De:ived from. volcanic ash

L

Da:ived fm u:lit:ed beaches.

m.
fic.

Type F2.

Submo_s 3
FZa.

. F2T.

_ Type F3..
Subgypes:.

o ‘!3‘0-4

E3ge

siee indcx. )

BI iw:hu to: S tu: deep.

i .«
]

On cmacu.;

ley-d:ained soils lass :han 10 inches over
bedrock.

2-10 inches of mineral sotl aver bcdrock + 120

B . . -
...... ;-,,., «»«.‘» LR oo . » .

Z mchcs or hss cf ni.neral son. over bedrock
+ 90 site tndex. L

Dcop, f:aIy-draincd :cns * 130 si:a index..

Dt:ivcd !m oziginany :oarsc—mzu:od. ash and puaico.
Dcr:l.vcd; Croa upnfced buchcs. o

Dcrivcd t-qu vc:y g;:wclly ucu:ials.

Dc:ivcc £m dmp mnims. o

Dctf.vcd £:m= sandvr', ouamsh cy‘: ;:avcls¢
 Somauhat.

ggatly d:a:.'.ac& loi.Is.

+ 126 site index.




F4r. 3 feet or less of( minefél éoi.l. over rock.
‘Type F5. Poorly-drained soils, * 75 site index.

Subtypes

. L

”
RETESE U R

: ESf'.i Ovc: Eine-mx:urei dc;:osi:s. -
ESe. & fuc or lesa o£ organic soil over tock.

‘typd Fé6. Sonewha: aoorly-d:ained soils of the high elevation,
poor timber zone.

Tyne P7. Poorly-drained soils of the high elevacion, poor
tinbar zone.

".‘ypc Fx. Freely—drained soils, site inde: 40-100.
X, ‘luskng Ecosvstm Fmily
»‘!ypt Ml. Sphagnum muskeg..
Subtynes: B ,.
Mld. Very dscp sphagnuu mg. o
.Min. Nomd. dlpch sph;guua muskcgs.
T.yyc MZ. Snga-sJ.ope muskcr.
mg M3.. Scdge-fl;l: mskcg.

npm Keosyscm

'!ypc Al. Alaine hca:h-

etpcdiata elevacions _té&gg@udc—aln’
WK‘“‘""’“ AR :

PR A




Type X2. Frecly-draited soils with pseudo-muskeg vegecation..

2. Young Ccosystems (those wi:h :e];at:ively fast rates of sail
change)

ﬂ.:. Young fnrest ecosys:ems on allmri.um (not oumash)

p th:ough an aldet s:age.

610 Macure Bcoqu:m Descrioeians

Mature ecosystems ac.. thosa that ace wndergoing, at most, ovly a slow

rate of change of scil or overall vegetative pattern.

’thc ld.nd ot son. hrzely deta-inu secoudary succuc:l.on. In :hof case

-

ot :he totcsa ccosys:m, some: 1n£om:£ou ou uconda:-{ cuccession is

LY
-,

given“.

41’1‘,-' Kév"co the Mature Ecosvstems of Squéhatt Alaska
: I. rom: Ecosya:eas (:hose vith or capable o£ p:oducing at least a

i’-ﬁ” P‘“‘R" ‘canopy wvemof cauifcrs).

e Soth of upu.f ted buches. |

I Gcod d‘ru.nagc

‘ Som u?: on uplifced, heachu \ bu: bexew .!w high deva:icn,

e F T i e et wan ):" Lindae . kLT




poor timber =zone.

1. Good drainage.

&e

o .t' " B

Soils from valcanic ash

(1) Grfgiaally sandy or coarser taxtured..........Fda

- qg&v&vuuo}u-ﬁnoom

i"‘ suu “uv‘d tm s”dy’ oumh'.t.'...".......’...m

Other soils that were o:igiually deep and coarse

g.x‘u:.d.“.. . * e '.’.-.-.‘..’...‘.......-..—..."‘..’..‘.na

Ocher soils with more Jum 10 anhes of mineral
soil

(1) Less than 4 feéat of mineral soil over compact

dn.‘.‘.’.‘.&...0.’........'...'....‘.’..Q.Q..«.Ouc

(2). Sous more than S £a¢t: deep....................Eld

. -
. & e

(3) Sous owt fim f.ex:u:cd. dcposits.............nf

(6)‘ Soils o tcrrm daposi:s.....................Fl:

R ) Soilt 10 mchu ta S feet deep over rock......Flx,

' sons ww: 2 to 10 inches of nmineral soil over

~bm.....-.......o......-.....m..........¢......1"2, Cx .

e

Sous wi:tcza:c m M Mu ct mincral sai.l......F‘Zr

s 2‘.’7{ _és«uuha: poor d:aiuge.

?Qf;f.b

soils from. vclm‘c, “hw-uevuuw.-‘rucc.woocoooo- eeeoFbog

FX



IT.

BL O:hcr u:ute emvscm

h-. POO!lY'dtained Ot‘f’at‘lic Scl.ls.......-.....-......o..?7

Nonforest Ecosystem (thase not capable of producinp a 50
percent canoov cover of conife:s).

a*’«nu-innmud m msystm g

p ﬁt:cvcse:. sedgc-do-.na:e& ecoavs‘tm..;w”..-...............Dl.

Z".-. Inumdia:e zm; donina:cd by bunchgrassu nd

lflm.d. coove —ooo. - .ooo.ooo.c-ouo--wovoo..-.aooo D2

Bighuc zone; damim:ed hy beach rvegrass.............DJ

'B. Huslug Ecosystems

1. Sphagnum peat soils, dominated by sohacnum and low-
‘miug ‘hw’...-...........".....""....;....“.......ul

2. Sphagnum peat soils more than 10 feet deep.cccsceccs. MLd

'3 :Faizly. fire, oﬂ:en sloping,. sedge peat soils dominated
b ralatively low sedges and/or scirpus, with various -
h‘tb‘ md' .l‘r“b".. [ . .'...O...l'.‘.....ﬂ.‘.'»‘-‘. LR & K N N I N N 2 .%2

&, Soft, flat-lying udzu pu: soils domina:ed by
uh‘i“ly ml ‘edze’.'.&....'....’.0..0....‘.‘.0....‘."3/

C.. ln\shv (suowslide) sloue acows:m.......................B

Alpino Eeosvs:m . ". o “’f__»,-‘}; ’ . :
1.’ npm h“:h’.'...”‘..‘."’.-.'.‘..’.‘U.‘.'ﬁ.‘..&&' ..&OCQAL
Z. Alptnc heath on valcanf.c ash sous..........,.........A.l.a

Alpine sedge sof.ls on vulcanic nb.-...--...,.........AZ&

'un clnvacim £:11 pceuda-d.p ne: vcgctc:iom ’;...}.....XI -

2] Etuly—dnimd minersl sofls with mkcg;vccenciou...xz



412 -~ D. Tide-influenced Meadcw Ecosvstems Family

Tidt-influeaced neadows occupy al;luvi'al denosics b‘ﬂt'#een about mid-tide

:e mrm high tide lmh at st:eam mout.w.' Ther are- impcr tant as
[ ‘... bt

vﬂ:dti.f.c hahita: and. tm;z thei: eschecic mnlid.s."

1

‘m'-mmm: ecoays:u l:you 4:.:3 'evidea:' i“.u :hm uadcua, dependicn
u clmu::au (frequency a=nd du:aticu of tidal {mundation). Stephens
nnd lﬁlinp,, 1967, present more dn:_ailad data on these ecosystems .

<

412.1' - Dl. Sedge Ecosvstem .

*>

This is the lowest eco'uyscca of the tide-influenced meadovs. They
occus along occuptcd and abandoned stresm . channcls sad extend down :o
-:hc mna:s which a:e ;ueu:ially unveéeuzcd. Soils are high in
| orxnntc: nacter, usually having several inches af pest over the min- ‘
cut» soll, vhich in turn Ihu. a rcla::!.vcly htﬁ orzanic matter content.
pl u ¢houc 3.8 aad cxc!ungublc huu are uuuvclv high, espectiallv
}\::, ugnum nd sodiun. qucu:ioc 1s donina:ad. hv Lingbve sedce.
Hatzx:uc &td& silverveed occur in suu. mnncs adang the upper por-

: naas a£ this coumni:y.

;‘ 41‘.2.2 - D2. dg_grass Ecosvgten

/ ':ué uehnguble buu are. reh:ivcly hiah,-‘ espccisll.y aamesium and



Vchu:iou is dan:l.na:ed by c.lmups of hatrgnss and o:het Rrasses, vi.:h_.

snvownd ncond in hpo:mu. ‘ o:het planu :ha: an fuqmely

R

Wtadudt udp yan'aw. choo:tngsut.hbuch*pug" lnd bach :7.-5

ua u t!nhigh.t m ot chc :idn-iaﬂmnccd mdom, occurring

jue bdav & bmhy m:ou to :h‘ :hbc:ad sons abov.. The soils
:niany lun a t!d.n litter hye: and :hin Al hozizou. pR is gbout
7.3 amd cxchangubh bases sre unezvay high. . '

- g e

S .‘._ *r ’ ",7, I

W 1.! mu by thc Mgh, Iush budl zyq:ms. Oth-r

;tu-c ud yu'!'c; m m. : atl)ahootinpur. bhck uxy, bu:z.z-
udgt and other. phnts. e

-

mc Eecsvsteas ?Elv

| The mature zom: ecosysteas ot souzhm: Aluka. shau remarkable affin-
vttm bo:h in sona and vngc:a::lon. setaciftcauou of forut ac.osvsus
.Is Q:ha:ily by soil drainage and dopeh, which au 1u turn closc].v o
ralated to site fndex (hetght ar 100 yeu's).v For instance, most soils
7d:h£mdu1na¢cchat u'emnehau mtnchuduphavc renatkabl.y

- spit paml: uu:tals and
f:}'f viuly—cpzuck googtaphic Ioca:im ~ "rhosc same sous :npport: vtrv .
. d.-th: nm of vcg‘ucicu um sinthz prcdnc:ivi:lu. Thctefor‘e‘...i

i: suas Iogieal w group thux :I.u:o oue ceosystur :voc.

. ﬁcu tl' m P smdszng mtfcmizv'-of :occios gmiu- on all. utun»

b:u.ed- nllt'. ngardlm of cuttczmces 1; ML duiuan ami p:oduc-fv_;



tivity. Westem hemlock, Sitka spruce, western redcedar, Alaska cedar,
ad mun:ain hemlock make up the vast bulk of che fo:csf:. Alpine fir
aud silvtx' ﬁ.: are rare and mos:].y confined ta areas with much drier

thau uonaL el:l.n.cu, mch as :he heads ot Lym‘ and: Po:tland canals..

: r.odgtpole_pint ‘:l: gcncnuy ennﬁncd;t mksgs‘mdﬁ yom:_posc-ﬁm
"; .m Where 2 ucd‘{m 1 ‘mamxe,, Ted alder 1s a"-made: on

upuo&nincul noih, cxap: on thé snghtlr yd:uut:hv 33‘; and F3o soils.

-

-

Expoadd aineral soil is a poor is‘eﬁtclb:ed; fdr'smral years, due to féost
heave, until a cover of mosses becomes established. Some well-drained

gravel soils may not have this problem. i

There is s gcnenl trend ot spcd.u coaposition wi:h sice quali:y.

- - 0
_.o-—

The lon: th. ai.:l. l.ndcx thc highc: tha mpor:ion ‘of healock and
cedat. and thc lower the proportiou o£ szcu aptuce. Aft:e: logging or
ﬁu., :hm h gmr;uy ‘n hxcrmc 11: :he Sitkt sm'uce percen:age,
but young stands on low-site soﬂs glntranv have- Iouet ptoportions
of Sitka sp:ucc t!un yomg stands on h:l.gh-nu scus. ,

e S

!amg smds cha: develcp aﬂ:et blowdmm hava ].css suruce and lawer

roduc:ivittes than n:ands tha.: come in aﬂ:cr Iogrinr and/or burning

out ehc sm ooiI.

L‘m the aottht 'pa::. coae ueas havc kabundaut AIaskt ccdar:. while uearby

mur have nonc—-cm though e.m;.:sou_ I: may be-.



the Alaska cedar has not yet occupied all the habitat suited to it and

is still extending {ts range.

Understory vegetation is quite mifom in species composition, although
dengity and vigor varies with the /ec_os\yi:::-:/ype and canopy over.
uu: Ioggiug or fire, shrud and forb cover is gruz mzil the young
zo:ue bogm to close canopy .. ‘In dlnu, cnn--ged smds sbout 25 to’
73 years old, ground cover is hrgcly restricted to mosses and fungi.
As :hc stand nmatures and core light reaches the forest floor, the

undarstory sgain increases.

Dozinant shrubs are blueberries, rusty menziesia, devil's club, and
Ted huckleberry. Low vngetacian includes bunchberry. fivc-leaved '
bramble, cingh-dcugh 3o1d :h:ud nnd a nurly eoaple:c carpct of
nosses, dominantly Hvlocomiun and mzidizdalghus. On soils of
fu:rictcd drainage, skunk éabbcge. naf:h marigold, and pa:éhes of

shade-tolerant sphagnum also occur.

Soil moisture is ample fur tree growth (fig. 413.01). Soil moisture
tensions high enough to significantly reduce growth rates have not
been morﬁcd in southeast l\l;ska. slthough new hemlock growth was
cbserved to die back on Fig and Flo soils in the abnormally dry

summer of 1968.

Soil temperatures in the 3:&1::3 aw&x» are relatively low (fig. 220.2).
This zay tand to restrice dg;ompdsiﬁion aad root sccivity. | |

Hizutc- ‘:cjtutad Jnineul soils have many 'simil;a':itins in physicai prop~
urties, ‘; regardless of parent mavtorial,‘ gravel and stontmntent? and -
du’.‘.ncﬁg‘er.v - They are very porous nd-friable,ig\‘ the "s‘c‘slum (except for a

/8
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Boure 223,01, Soil moisture tension in two ecosystems near Jureau. Readings
‘R 2t 32 depth of 4 inches into tne mineral soil in the Fl scll zné & inches
e oz duff in the F2r soil, Adapted frum Patric and Steorens, 1262,




few soils with iron-cemented pans). Theilr active colloids are humus
and oxides of iron and aluminum, not alumino-silicate clays. They are
thixotropic. That is, thev tend to have fair to good stability when
undisturbed. but Pecome fluid on disturbance. They hold large quan-
titiQs‘of wvater at field capacity and Qilting point (fig. 413.02).
The soil materials are water erosion-resistant, but except for a few

gravel soils, are readily disturbed by compactive forces.

413,10 - F1. Freely-drained soils at least 10 inches deep } 150

site index.

This extensive ecosystenm type is on well- and moderately well-drained soils

with a: leas: 10 1uches of mineral soil over bedrock.. They ogeue.,

L)
. -. "... ‘e

"f:on ae& level to about 1, 500 fee: elevg:zon. The soils vary widely

in parent material and from sandy loam to silt loam in texture, with

9 to 75 percent coarse fragmé;:s by volume. They have three inches to
a foot or more of surface organic matter (duff), a trace to 4 inches of
gray A2, 1 to 3 inches of black or very dark reddish brown B21, and 6
inches to several feet of splotchy reddish brown to brown B3 horizonms.
Soils :ypical of this type include the Karta, Tolstoi, Ulloa, Satkat.

Kupreanof, Kadashan, Salt Chuck, Maukati, and Tckeun.

These soils rvarely dry to field capacity or saturate to the point of

surface Tunoff. Moisture is almost always‘moving through their sola.

Laboratory data for soils of ecosys?em subtypes Fln, Fla, and Flc are
in Table 413.1. Note tha large quaétitiES»of plant nutrients held in the~
surface organic horizons. Their sola are extremely acid, except the

lowest horizons of soils that overlia calcareous bgdrqck. Total



Figure 413.02. Soil moisture - tension relations for some forested soils in southeast Alaska.
note the large quantilies of water held at relatively high tensions.
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carbon and nitrogen contents are both relatively high and carboan:
ritregan ratics are wide, DBase saturations are very low, again with
the exception of horizous just above calcareous bedrock.

Climax stands sre wmeven aged, sbout 75 percent hemlock with the
rezaindsr Sitka spruce and western redcedar. Understories have aboﬁ:dﬁ
S0 parcent ground cover of vaccinium and menziesia and 20 percentiof’-
bunchberry and five-leaved branble.. Young stands after logging or

wildfire are about 50 percent each Sitka spruce and western hemlack.

413.11 - ¥Yla. Deep, Freely-drained ash soils, + 150 sits index

These ecosystexs are from volcanic ash that was medium textured at
the time it vas deposited.and are lov in coarse fragment content.
The Kad;sﬁan series is the pnly clasQified soll of this ecosystem.
Soils from origipaliy-coarse textured volcanic ash are in subtype
Fa.

433.12 - F1b. Deep, freely-drained soils, + 150 site index on

uzlifted beaches

These are on the uplifted beaches that, althougzh not extensive, are
common throughout southeast Alaska. They are all close to saltwater.
The soils are very gravelly sandv loams to loamv sands. They have
three ipches %o a foot or so of duff, thin dark gray A2 horizomns, and
very dark gray or black B horizons. The Salt Chﬁck s§ries is the

only classified soil of this ecosvstem.

Vegetation is similar to that described for the tvpe, although Sitka

LY
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spruce usually dominates the overstory, and understory vegetation is
usually sparse. Sitka spruce deconstrates high salt tolerance in

nany of these ecosystems, as they are sometimes flooded by extreme tides.

413.13 = Flc. Deep, freély-drained solls over compact till, + 150

'site index

Zhese eccsystems have compact glacial till substrata at depths of less
chan 4 feet. The Karta series is the only classified soil of the

<acdeysten.

413.14 - Fld. Freely-drained soils more than 5 feet deep, + 150

site index

These ecosystens have at least 5 feet of soil material over consolidated
substTata, SOiis,of the Kupreanof, Ulloa, and Tokeen series occur in

these ecosystezs.

413,15 ~ Flf. Deep, freelv-drained soils over fine textured deﬁositsL

+ 150 gite {adex

These eccsystems have fine textured marine deposits that occur as
substrata. The Sitkum series is the only classified soil of this

ecosystex.

412,16 - Fln. Normal Fl ecosystems, + 150 site index

 These acosystems have 10 inches to 5 feet of mineral: soil over bed-
rock. Classified soils include the Tolstoi, K&preanof, Sarkar, Ulloa,

Nacvkati, and Tclkeen series.
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413.17 - Flt, Deep, freelv-drained sof{ls on alluvial terraces,

+ 150 site index

These ecosystems are on relatively old andwh,i_gh ‘terraces, Their
profiles are similar in color to those cypicéi of type F1, bhc are
offln»not_quite 80 deep. They are medium textured in the upner
profile and overlie gravels and sands. the'tg;ggan_sczies is the

only classified soll of this ecosystenm.

: -~
413,20 - F2, Preely-drained soils less ‘than 10 inches deen ™

—

This extensiva type is on well-drained, shallow-to-bedrock soils'-.
[
that occur from sea level up to about 1,500 feet elevationm.

."..' .
-

413,21 - Fln. Freely-drained soils, 2 to 10 inches deep, + 118

site index

y

Mineral soil depth to bedrock fanges from 2 inches on McGilvery soils

up to 10 inches on the very shallow phases of Tolstoi and Sarkar solls.

The soils have three inches to more than a foot of duff. McCilvery
soils have 2 to 4 inches of variable mineral soil material over bed-
rock. Very shallow Tolstoi and Sarkar soils have profiles similar to
soils of ecosystem Fl, except they até truncated by bedrock at depths of

% to 10 inches,

413.22 - \'ir. Freely-drained soils 0 to 2 inches to bedrock, * 90 site

inde:_t



fable 414,2, Properties of tcuyue‘i ¥2r aolls. Wan values, standard errors, and mumbers of
avajlable Analyses are shon. themical saalyres by Waghinpton State University and the University
of Alsska. Physical analyscs by tue Institute of Nortiucea Forestry (core ssmples).

Ciidalcal Provertlivs

Totsl Cation txchange . ’ Extractable Cations

: dtrogen Capacity . Basc
forizes pH (Kjeldahl) ‘:.\l‘ou) - .Calciua Magnestus Potassiua Sodive Saturatton
(n) N (n) - - - ———- neq pcr Jov g (B)-mm-omanee S - percent (n)
v 3.630.01(8) 0.8800.008 (&) 112637y (4) 841,63 (&) 5.6+1.62(6) 1.940.53(4)  1.840.44(4) 1442.7 (&)
rixygital fPropertics

o ‘ " Moisture Held at )

Horizon Bulk Uengity . Saturation 1/3 Atmospncere 15 Atpospheres
glce (n) V_."-l'v (n) rv {n) ‘ % (nj.
0.1240.015 3 BTN (3 3143.9 )} 2145.0 ()



These are on the McGilvery soils, which are essentially just a duff layer
ocver bedrock. Laboratory data for some McGilvery profiles are in Table
413.2. McGilvery soils tend to become drier than the other soils

(fig; 413.01), although mis:ure‘ tensions ‘high enough to materially

restrict tree growth have not beea recorded.

. oy
NI e

413.30 - F3.  Deep,. freely-drained soils, + 130 site index

This ecosysten type is on djeep, freely-drained solils that are similar 1ﬁ
gross morphology to those of type F1l, but have somewhat lower productivity.
They are developed on deep deposits that were coarse textured at "time

zew," such as deep, coarse-textured moraines or ash and pumice deposits.

At present.. howeve:, mOSt. of :h‘ solls are high in: collo:lds. Vegeiatfof.","

ezcept for tree growth rates, is aimilar to ecosystem F1.

413.31 - Fla. Deeo, freelv-drained soils from sandy volcanic ash and

pumice, + 130 site index

These ecosystems ate typical of type F3, except the soils are developadl
from volcanic ejecta that was coarse textured at "time zero.” (Volcanic
ash that was mediua textured at "time zero” has developed Fl ecosystems).
At present, the soils appear ;i;nilat to those of type Fl1. They are high
in colloids, low in coarse fragments, and many have thin, irregular iron
pans. Laboratory data for an F3a soll, classified as the Kruzof series,
is in Table 413.3.

413,32 - F3b. Deep, freely-drained soils from uplifted beaches, + 130

site {adex
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fable 411.3. Propertivs ol an Ecoavites T3 sall, Analvses by the Soil Conservation Service

Chiemical Propurtics
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This ainor ccosystem is on upliftéd exposed gravel beaches. The
solls, (the Sokolaf series), have the normal duff layer over black,
very gravelly muck. There is little or no firne mineral soll material
between the gravel particles; the voids have been filled, at least
partially, with decomposed organic na:t:t:et in spite of free drainage.

Vegetation is aimilar to ecosystem Fla.

413.33 - Fig. Deep, freely-drained soils derived from verv gravelly
outwash, + 130 gite index

These soils are similar in gross morphology to those of ecosystem F1,
except the dominant mass of the soil (mo.e than 75 percent by volume)
consists of gravel, cobbles, and ;tones with only a minor constituent
{perhaps S5 percent or less) of silé an&'clay._ They may khave a few
inches of sandy soil material as an overlay on :ﬂe gravels. Topography’

is gentle, except for terrace excarpments. Vegetation is similar to

ecosysten Fla.

413.34 - F3n. Deep, freely-drained solls on moraines

These soils are similar in gross morphology to those of ecosystem Fld,
except they are on push moraines. They have, thus far, only been
observed at Point Vanderput near Petersburg and in Fish Creek valley

near Junesu.

413.35 - Plo. Deep, freelv-drained soils derived from sandv outwash,

+ 130 site index

These ecosvstems are similar to group Flg, except the solum is devel-

oped in generally gravel-free sandy soil material. The sandv lavers

are gencrally 2 to 3 feet deep over the grawvels.
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413.40 ~ F4. Somewhat poorly-drained soils, + 120 site index

-~

This extensive aecosyatem type is cu somewhat poorly-drained soils that
occur from sea lavel up to around 1,500 feet elevation. They vary

widely in parent matétial, althou&h all overlie scme drainage regtriction.
Textures range fron sandy loam to 911: loam with up to 75 percent coarse
‘fragments by volume. They have three inches to a foot or more of dnf.f,i

a trace to six inches of dark gray A2 horizom, Bne'to 8ix inches of

black B2l and up to a foot or two of dark grayish brown B3 horizoa.

Thcee solls usually have a seeping watezr table within 18 inches of the
dv " ¢. They may occasionally saturate to the point of surface rumoff,

al;hough ve have _m:,qb:e;:yg@_ :131:., .

Climex vegetation and young growth vege:aﬂon are similar to that .of
ecosysten Fl., although Sitka spruce per;en: 1s generally lower and -

;ha cedsrs make a higher proportion of the overstory. The understories
generally have nmore skunk cabbage and devil's club than those of

ecosysten Fl.

413.41 - F4a. Somewhat poorly-4. ..ued soils from ash, + 120 site index

These F4 ecosystems are from volcanic ash and pumice, and many have thin
dense, irregular iron pans that restrict drainage. Bemeath the irom pan,
they often have bright colors similar to soils of ecosystem Fl. The

Shelikof series is the only clasgified soil of thls ecosysten.

. ) 3 ’ o , :
413.42 ~ F4b. Somewhat voorly-drained soils on wunlifted beachggL

# 120 site index
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These are on the uplifted beaches that, although not extensive, are
common throughout southeast Alaska. They are all adjaceat to salt-
watar. The soils are sandier than mormal for F4 and usually have an

iron-cemented horizon that restricts free drainage.

413.43 - Féc. Somevhat poorly-draincdvsoils ove:Acompacﬁ'iill,;t 120

gsite index

These F4 ecosystems averlie compact glacial till. The Wadleigh series

is thoa only classified soil of this ecosystenm.

.Lnbotatoty data are in Table 413.43. These solls have lower nitrogen

conteats than the soils of ecosvsten Fl.

413.44 - F4d. Somewhat édorividfaiﬁed-soils én.&eenl_s:gegifiéd'

deposits, + 120 site index

-~

These F4 ecosystezs are derived from stratified glacial lake deposits
and usually contain irregular iron pans. The Shinaku series is the

only classified soil of this ecosystem.

§13.45 - F4f. Somewhat poorlv-drained soils over fine textured deposits,

4+ 120 site index

These F4 ecosystems overlie fine-textured marine deposits that occur as
subszrata, Coarse fragment content fs low. The Sloduc series is the

ohly claSsified‘soil of :hia ecbajstém.

4613.46 - F4r. Somewhat poorly-drained soils over bedrock, + 120 site

index

2.6 -
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These F4 ecosystems overlic bedrock.

413.50 - F5. Poorly-drained soils, + 73 site index

According to present data, this is the most extensive ecosystem type in
southeast Alaska. The soils are organic and occur from sea level up
to about 1,500 feet elevatiom. ’th?y have three inches to a foot or
nore of duff over a layét of black muck or mucky peat, which in tum
usually overlies a layer of sedge br 'sphagnum peat. 3Beneath the
organic soll material is compact till, massive bedr;:ck,_ f;lne textured
lake or marine sedizents, volcanic ash with well-developed iron pans,
or some other very slowly permeable deposit. The Maybeso, Karheen,
Kaikll, sand Sundum series are glassified soils of this type.

These soils usually have a water tsble within a foot of tha basae of

the duff layer. Rooting is largely :r_estricted to the duff.

s

Available laboratory data are restricted to duff layers and are in

Tabls 413.5.

Ciimax standg are ragpged and trees are small ('of:en referred to as
“scrub"), dominated by western hemlock, Alaska cedar, western red-
cedar, Do:taln hemlock, and only small proportions of Sitka spruce.(
Cndezstories are similar to those of type.n, except they generally
are denser and coatain more skunk cabbage and patches of sphagnum.
Young stands after logging or wildbzfire are dominated by western hem-
lock with small ‘proportions of Siika spruce and og:c#sionally lodgepole

pine.

27



Table 41).3. Properties of Ecosystem F5 soils (Surface organic hor{zons only, as rooting {s most
confiucd to them.) Mean values, standard ervrors, and numbers of available Analyses are shown.
Analyses by Washington State Univergity and the University of Alaska.

Chemical Properties

- Yotal Cation Lxchange . Extractable Cations

Base
dlcrogen Lapacity Calcium Magnes fum Potassium Sodium Saturatlon
pit - (Kjeldail) (Ni1,0Ac) <
N (w) -~ meq per 100 g (n) Perceat (n)
«0.8--(2) 15¢3.1 ()

3.580.21(3)  0,9130.12(3) 103415.9 (D) 9.340.70 (3) 3.740.53(3)  L.140.07(3) -



4)3.51 ~ F3b. Poorly~drained soils, + 90 site index on uplifted

beaches

These are on the uplifted beaches that, although not extensive, are
common throughout southeast Alaska. They are all adjaéen: to salt-

water.

The soils (the Karheen series) have sf- inches to a foot or more of
duff over a shallow layer of black muck overlying saturated, black,
mucky gravels. Vegetation is similar to that of the F5 :iyope

description, although tree grow:h is somewhat better.

413.52 - ¥5d. Poorly-drained, very deep organic soils, + 73 site index

These FS ecosystems overlie more than 6 feet of peat (mostly ephagnum

peat),

413.53 -~ FSf. Poorly~-drained solls over fine textured decosits, + 73

site index

These FS ecosystems overlie fine-textured marine deposits. The Sumdum

series is the only classified soil of this ecosvstem.

413.54 - FSn. Poorlv drained soils over comnact till, ash, outwash

or other material, + 73 site index

- This is the most extensive knowun ecasystem subtype.

413.55 - FSr. Poorly-drained solls over bedrock, + 73 site index
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These F3 ecosystems overlie bedrock at 2 to 4 feet cepth. The Raikli

serles {5 the only classified soll of this ecosystem.

413.60 - F6. Somewhat poorly-drained soils of the high elevation,

poor_timber zome

These are the extensive ecosystems that occur jusﬁ under the alpine
zone between about 1,500 aud 2,000 gégt elevation. The soils are
nmostly shallow to bedrock. Slopes are gehtle to very steep and rock
outcrops common. The St. Nicholas series is the only classified soil
in this ecosystem. It 1is a very stony, sogewhat poorly-drained mineral
soil, similar in gross morphology to those of ecosvstem F4r. Other
soils from volcanic ash are in these ecosvstems near Sitka. Subtypes
ha&é not‘Béeﬁ.défiﬁé;;b;éfiiéiié iagaé;héyi'eipe;ieﬁc; 6f réééarch
data are available.

Qpen stands of Sitka spruce, mountain hemlock, western hemlock and
Alaska cedar make up the overstory. Dense blueberry, copper bush,
and menziesia make up the dominant understory, with false hellebo}e,

deer cabbage and other low species similar to those in ecosyvstem Fl.

413.70 - F7. Poorlv-drained oreanic soils of the hiph elevation,

poor timber zone

These ecosystems occur in the same climatic zone as ecosvstem F6
and have similar vegetaiion. However, the soils (the Tunehean
series) are black, stony mucks. In addition, they are the only

nature forest ecosvstem soils that lack duff lavers.
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413.80 - Fx. Freelv-drained soils, site index 40 to 110

These ecosystems have goils with morphologv sumilar to those in
ecﬁsystems Fl and F2 that have exceptionally poor tree growth. The
reasons for this poor growth are not known, but somz elemental
toxicity, or possible extreme deficiency, is stronely suspected.
Laboratory data for both soils and foliage so far do not explain the
problen, although analyses of many micronutrients and possible toxic
elements have not been made. The problem has not been explained by
analyses of the following elements: N, P,.K, Mg, Ca, Na, in, Zn, Cu,

and Fe.

These ecosystems, luckily, are not extensive. Thev appcat to have a
g—ea:er than normal proporcion of volume in Sitka snruce for the site
class. Although pmany hemlock may be presenc, they seem to make much

less volume growth per stem than the spruce.

414 ~ Muskeg Ecosystens Familv

Muskeg ecoysytems include the very poorly-drained, organic soils that
do not support a closed forest canopy. Many of these bogs support

scattered, open-grown trees, éybically lodgepole pine, mountain hemlock,
Alaska cedar and western hemlock. Few soil analyses are available.

Some moisture holding data are in Table 414.

414.10 - M1. Sghaznum Muskeg

These are the extensive sphasnum bogs that occur throughout southezast
Alaska. They are composed primarily of sphagnum peat and are usually

5 to 15 feet deep to a mineral substratum. The Kogish series is the
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Table 414. Bulk density and moisture-tension data from
two muskeg s0ils near Juneau.

Ecosystem Bulk Moisture Held at

and Denth Density Saturartlon 0.1 atm. 0.33 atm. 15 atnm.
(9/ce) (Percent water by volume, °v)
m.. .
2% 0.053 97 45 32 23
»* a.071 97 65 55 &4
» 0.082 98 72 60 41
8 0.082 98 77 65 52
12¢ 0,067 99 71 62 50
M2~
2" 0.137 97 71? 73 55
4" 0.189 91 81 75 64
6" 0.173 91 74 69 56
8" 0.177 87 78 74 65
A 0.176 89 79 75 55

16" . 0,260 .85 713 67 .54



only classified soil of this type. The water table is frequently at
the suzface, and rarely is more than eight inches from the surface. .
Soil moisture temsions at 4 inches do not rise above .05 atmosphere.
Vegetation 13 dominated by sphagnun mosses. Stunted individual
lodgepole pine, Alaska cedar, gp§ mountain hemlock are frequently
present with occasiocnal shrubby western redcedar, western hemluck, and
Sitka spruce. The dominant shrubs ;re crowberry, Labrador tea, bog
TosSemary, w@ laurel and jﬁnipez;. Scirpus is the most common forb,
vith sedges, skunk cabbage, and grasses occupying small areas.

Only one subtype is recognized other than the normal.

414.11 -~ M1d. Vem;deen sphagnum muskeg

These are similar to the ML type description, except they occupy filled
lakes and are more than 15 feet deep to a mineral substratum. Soils

are of the Kogish series.

414.2 - M2. Sedgo-slone muskeg

This i{s probably the rost extensive muskeg ecosystem. Orxganic soil

naterial consists of partially decomposed, fimm woody sedge neat that
is a usual two to five, but often ten or more feet deen to a mineral
substratum. Tuey occur on gently rolling to fairly steep, uneven to

smooth slopes. The Kina series is the only classified soil of this

type.

The wat.e;: table is at or sbove the surface of che‘g:m‘md during rainy

e

periods and seldom drops to more than a foot during dry pe:;gd‘s.
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A scattered, open stand of lodgepole pine, Alaska cedar, and mountain
hemlock 1s sometimes present with occasional western redcedar, west-
e heulock. and Sitka spruce, Tree growth is much better than on ML

muskags, althaunh canopy closuze seldm exceeds 29 percent. Common

Rgamaatedl <94 e e

ohrubs are Labrado; cea, bog :osemfgy, swamp 1auxe1 c:owberry. crab
appln, and a few ochers. Law ;egqca;iop is 4qu1nated.by sedges and
lcirpus with a fair proportion of sphagnuﬁ; Skunk cabbage, bracken
fern, grasses and other forbs are usually present.

No subtypes other than the normal are recognized.

414.3 - M3. Sedge-flat muskeg

. This is. :he leas: ex:ensive nuskeg- ecosystem. It occupies’filled“‘
lakes, cften adjacen: to streams, The water table 1is at or above the
ground gurface the year around. The upper profile is a.loose, poorly-~
9eéamposed sedge peat, often with thin layers of sand and gfavel.
Depth to a firm nmineral substratum ranges from a usual five or ten to

many zeet. Thae Staney series is the only classified soll of this

type.

Vegetation is dominated bv a healthy stand of sedges, with minor

amounts of grasses, sphagnum, and various forbs.

415 - Alpine ecosvstems familv

These ecosystems extend upward from the upoer forest zone, at roughly
2,000 to 2,500 feet elevation, up to the limit of fairly complete
vegetative cover. Some trees do occur in this zone. but they are nore

ghrub-like in character and do not assume erect stature.
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415.1 - Al. Aloine heath

This is the most extensive ecosystem type in the alpine of southeast Alaska.

The golls are mostly black, samewha: poorly-drained mucks with varying

snounts of coarse fragments in ;hg;; lgwgv  ro§11es and are relacively
lhallow to bedgﬁck. although scme bette:~dtained sozls have profiles
similar to those of ecosystem F2. The Sunnyhay series is the only
classified soil of';his‘type. Labo;atory data from some Sunnyhay

profiles are in Table 415.1.

Vegetation 1is dominated by low-growing shrubs, such as mountain heath,
crowberry, dwarf blueberry, and copper bush, with a wide variety of
furbs includ ng. deet cabbage lutkea aud luninc. Sh:uh—like,Sitkaﬁ

spruce, uoun:aiﬂ hemlock, and lodgepole pine often occur.

Ouly one subtype other than the nuormal is recognized,

515.11 - Ala. Alpine heath with ash soils

These ecosystems are similar to the Al tyne description, except the soils
are from volcanic ash. Soil drainage may be better, and depth to bedrock

is often greater.

415.20 - A2. Alpine Sedge

This ecosystem is moderately extemnsive in the Alpine. The solis (the
Hydaburg series) are very pooriy?drained. firm sedge peats which are

generally one to four feet deep to bedrock.

Vegetatisn is dominantly low-growing alpine sedge with ininor amounts

of deer cabbage and sphagnum noss. Small ponds are frecuent.

Only one subtype other than the normal is recoenized.
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415.21 - A2a. Alvine sedge with ash soils

These ecosystems are similar to the A2 type descriptica, except the

substrata are volcanic ash deposits.

416 - B. Brushv (snowslide) slogé ecosvstems

thcta {s only one ecosystem type :ecogéized in this family. These
écosytteus usually occur on steep alapés. Snow avalanching is a pri-
mary reason for the occurrence of most, but not all of them. The

soils are freely-drained, and have only a thin litter layer over

coe tc several feet of dark brown, very gravelly silt loam over
bedrock or compact till. The Shakan series is the only classified soil

of this ecosystem.

Vegetation is dominated by shrubs tanginé up to about 20 feet in
height. Sitka-aid;r is the daminant plant, along with salmonberry,
;npperbush, and devil’'s club. A lush forb layer is often dominated
by ladyfern, but nearly every species of forb in southeast Alaska

can be found,

417 - Other mature ecosvstems

417.1 - X1. Somewhat poorlv-drained soils of the low to intermediate

mm——

elevations with pseudo-alnine veagtation

One known ecosystem tyne, on the Kah Sheets solls, is fairlv extensive on
southwestern Kupreanof Island. These solls are usually only about a
foot deep over intermediate to acidic volcanic rocks. Othervise,

they resemble the soils in subtype Fér. Laboratory data from ore

profile are in Table 417.1.
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Table 417.1, UProperties of an Ecosystem X1 goil.
Analysis by the University of Alaska.

Chemtcdl Propertics

Total Catjon ' Excharge Extractable Cations
: Nitrogen Capacity
Horizon - pH (Kjeldahl) (til,0Ac) Calcium Magnesium Pota
' - Pw - -~=~=--meq per 100g--—-~-~-mevemm e
0 3.7 0.29 85 1.7 2.3 0.4
A2 4,0 0.37 27 0.2 0.3 a2
B2 6,2 0.30 90 J.0 0.1 ) 0.2

c 4.8 0.10 k)1 0.2 0.0 0.1



The vegetation &{ncludes scattered, shrubbv Alaska cedar, lodgepolc
pine, and mountain hemlock growing in clumps and stringers. Ground
cover is dominantly heather, crowberry, and deer cahbbapge, with lesser

mmounts of swamp laurel, dwarf blueberry, and bunchberry.

417.2 - X2, Freely-drained sofls with pseudo-muskeg vegetation

This very minor ecosystem iype has soils similar in morphology to

those of ecosystems Fl and F2,.but supports vegetation similar to
ecosystem M1 (sphagnum muskeg). The lack of a characteristic conifer
overstory is unexplained, but as in ecosystem Fx, an elemental toxicity

is suspected.

_ Thc only knayu aoils in this group ate on the Totem Volcanics of
loutharn Kupreanof Tsland. A c~amon feature there is that of animal
*1icks" — small depressions caused by removal of the surface litter |
and cénlunption Af fine soil material by nniuais (mostly deer). No
lgboratory data are available, but field pH measurements are unusually

high — pH 6.0 to 6.5 at 8 inches depth.

Overstory vegetation is sparse, shrubby lodgepole pine with some
Alasks cedar and mowntain hemlock. Besides sphagnum moss, ground
cover includes juniper, c:owberfy, bog blueberry, Labrador tea, star

flower, bracken ferm, sed~es, and grasses.

420 - Young eéosvstems

Young ecosystems are those with relatively rapid rates of change in
solls and vegetatioan, and cqnsequgntly animal populations. They are

undergoing primary succession. Indications are that most ecosystems

35



on mineral goils approach a mature stage in little more than 1,000

years.

421 - flt. Deep, freely-drained young alluvial terrace soils, + 150

site index

Moat ltrelnl in southeast Alagka are Qna:abla. reaching flood stage
every fall. Most flow across gentle topogrsphy in U-shaped valley
bottoms. Low terraces are subject to frequent flooding, and as a
rule, the more wnstable the stream, the more oxtensive the low

+Cnly one ecosystem sublype

terraces with relatively young ecosystems.

is exteasive eaough to be recognized as occurring on law terraces.

Ihesc'eco;yafeﬁs'éccuf E:on:$¢§.1¢ve1‘§p to sbout 1,00C feet elevationm.
The 80ils lack well-developed horizons . They have relatively thin O

hotizons. ranging from 1/2 to 4 Ynches. Bencath the O horizon 18 8 to

L4
30 inches of dark brown silt loam to fine sandy loam, which overlies
several feet or more of grayish, stratified gravels and sands. The

Tonowsk series is the omly classified soil of this ecosystem.

Stands of rather poorly-stocked, large Sitka spruces dominate the
overstory of :hese_ecosystems; with considerable red alder and ainor
smounts of western hemlock. The spruces are unually "stilted," sup-
ported<by enlarged roots. The original conifer seedbeds wvere, in
‘knos: if not all cases, stubs or logs of flood-¥illed or windthrovn
the seedbeds rotted

txees. After the sptuces became established,

away, leaving :heir*roots to support their bolﬂﬂ—

Dense patches of salmonberry, devil's elub, and currant dominate the

36



shrub layer. A wide variety of herbaceous plants occur as ground

vegetation, including lady fern, violets, and many other species.

After logging, spruce regeneration is scattered, being mostly confined
to stumps znd rottea logs and chunks. Alder, salmonberry, devil's -

club and currant usually dominate the site.

422 - V. Young Ecosystems on Erosion Escaroments (V-notches)

Many steep-gradient streams have carved V-shaped incisions into valley
slopes and floors. The walls of :hes; "V-notches"” are ex£:eme1y steep,
and congequently, geologic erﬁsion is rapid.’ Water erosion, soil creep,
small landslidas and ravel sre all active and prevent the developme -

of mature ecosystecs. This type could readily be subdivided into young

sy PR Y

'b:uéhyvélbﬁe (bvi; foung £ore;t (flv, £2v, f3v, fav, f6v) and young
alpine (alv) ecosystems, and rock outcrop. However, as most V-notches
are small and narrow, subdivisions would usually be too small for
practical managémenc purposes. This group of young ecosystems has

been subtyped on the basis of soil materials as follows:

Ve = V-notches in compact glacial till.
V€ - V-notches in fine texturcd deposits.

Vr - V-notches in rock.

23 - Young ecosvstems {in_the Yakutat area

‘Ia the Yakutat portion of the Tangass, mature ecosystems are restricted
to some of the mountainous areas. Moraines 600 years old or less occur from
Ocean Cape to Chicago Harbor and form a semicircle south of Russeli

Fiord from west of Situk Lake to FH10 near old Situk Creek to the
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mountains a few miles south of Beasley Creek. lMoraines, till, and

lake sediments 200 years old or less occur along upper Disenchantment
oay, around the entire lengths of Russell and Nunatak Fiords, and

down valley from most glaciers in tﬁg Yakutat area. Outwash and sand
dunes from a few to 600 years old form the parent Qaca:ial or substrate

for most of the soils of the Yaku:a:fro:eland‘

We have little quantitative data on the ecosystems of the Vakutat
area. Hovever, we can describe some of the ecoysytems in a general
way. This section will have to be revised and expanded when more

data are gathered.

423.1 - f3e. Deep, freelv-drained solls on stabilized sand dunes
Stabilized sand dunes are c¢xtensive between Dry Bay and the Italio
River and northwest of the mouth of the Lost River. Ecosystém obser-
wations are linited to the area near the Lost River and are shown in
Fig. 423.1. Understory vegetation is sparse under the 100 year old

and younger spruce. Under the 500 year-old spruce, the understory

appears similar to mature forest ecosystems.

423.2 - £3m. Deep, freely-drained soils on moraines

= R

These are ecosystems that, because they are too well-drained, do not
go through an alder stage. The soils are stony and sandy. Those
about 600 years old have upper profiles unly slightly less well-
geveloped thag those of ecosystem Fl. Profile development becomes
weaker as the solls become younger. Soil physical properties change
with Age and by 600 years, are similar to mature soils (fig. 423.21,
Table 423.2) in the upper profile.
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Vegetation in the 600 year old ecosystems is mear-climax, with a high
proportion of western hemlock and understories sinilar to ecosystem Fl.
Ecosystems less than 200 years old are dominantly Sitka spruce and

cottoawoed with willows, lupine and various other shrubs and forbs.

Primary spruce height growth is slow in similar ecosystems near Juneau,
reaching about 50 feet at 100 years, but does not decrease appreciably
in the older age classes (fig. 423.22). Secondary succession after
logging or burning will likely result in better tree growth on the 200
to 600 year old soils.

623.3 - £3z. Deep, freely-drained soils from outwash gravelg~

: theseféxtréﬁéiy.graQellilé;dlétdnilséiiéi;re'bn 6uc§;sﬁ'bi;ins and
terraces. Profile development and.vageca:icn cover depends on age.
The. youngest ecosystems have 11::1; profilé development and a vegeta-
‘eive cover dominated by willows. Sitka spruce andécotﬁbnwood
dominate the site within a few hundred years. Soil prdfiles in 600~
year-old ecosystens resembla those of ecosystem Flg, except the B2l
horizon {s not evident and total asolum depth is only about a foot.
Laboratory data from one profile are in Table 423.3. Stands are not
yet climax, as hemlock occupiés only a minor proportion of the volume.

Understory vegetation is dominated by blueberry and devil's club.

423.4 - g4g. Somewhat poorlv-drained soils from outwash gravels

These ecosystems are on outwash pla.ns and terraces that have a water
table close to the surface. The 600 year-old soils are much paler .
than these of ecosystem f3g and freguently have up to a foot. of fine sands

on top of the gravels. Vegetation is similar to that of ecosvstem f3g,
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Table 42).). Properties of a Yakutat tcosystem flig sou.'('abouc €U0 years old). Analysis by the UniversiLy

of Alaska.
Chentcal Propercies (0f3)

dorizon pH Total Cation Exchange Extractable Cactons

Kitrogen Capacity ‘. .

(X3jeldanl) Calcium Magresius Potassium

Pv -——- ———— .;:‘ per 100 g ~em- crcemrcnccu
U} J.8 1.2 (L) 56 3.2 0.3
AL a2 0.1 106 ' ._.4..& 2.0 c.3
82 s.7 v.lv 44 0.4 9.1 u.0s
'Y 3.9 v.Ub 6 oz trace v.02

Table 423.2 Pnysical Properties of Yakutat Ecosysten {3m soil (about 8§00 ycars old).

Physical Properties

Analyses by the Institute of Northern Forestry (core saamples).

Bulk bensity

Moisture held at

1/3 Atmospuere

—— e = -

13 Atmospheres

Satvration
gl/ce Y R (n)
0.15¢0.01y (&) Vit 10)
11740038 (5) ol+.d (3

Pv (n)
47814 (%)
Jr.6 (5)

- e e mmemi s am -

Pv (n)
61%2.7 (4)
2940.8 (5)



except tree growth is poorer and volumes are less.

423.5 - £5, Poorly-drained orvanic soills destined to become forested

These ecosystems have thin organic layers overlying wet, gray mineral
ultetials The water table is seasonally above the surface of the ground.
Sadges, grasses, and.willaws forn the dominant vege:a:ion. After 600
years, a scattering of spruce indicgtes the eventual successional trend

- toward FS ecos}stems. At this :imei we cannot be certain of the '"break”

between ecosystems f£5 and m.

423.6 -~ m.  Young muskegs

These ecosystems have a water table above the surface of the ground
-‘nost, if not all of :he yeat. Shallaw lakes could theoretically be
in this group,_but only those ecosystems with land -vegetation, domi-

nantly sedges, are included.

The soils are soft, poorly decomposed sedge peats that average about

a foot or so to a nineral substratum.

424 - Other young ecosvstems

-

With the exception of Yakutat anp the young ecosvstems described earlier,
young ecosys:ens are not extensive on the Tonéééé.” They are of many
diffcrenclkinds, and few quan:itative data are available for most of
tha;, Counsequently, they will not be described in detail. Most of
 these same ecosystem types occur in the Yakutﬁc are; as well. This

section will be revised and exﬁanded when Jdata are awafihble. Known

kinds of young ecosvstems aze ;Q‘follows:
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m., Those

finm.

£2nm.

£f3m.

from glacial till.

Those with freely-drained soils that go through an
alder stage in the succassion. Primary spruce growth is

shown in Fig. 423.22 and some moisture holding properties

in Fig. 423.21.

Those with freely-drained, very shallow-to-bedrock soils or

bare rock that do not go through an alder stage.

Those with freely-drained soils on moraines that do not

go thzough an alder stage. Primary spnruce growth is

‘wehown in Fig. 423.22.

£5m.

W

430 -~ Miscellaneous svstems ‘ H

Land ireas with little real soil are grouped here. They are included

Those with Soﬁéﬁh;élpoorly-dr;4ued soilé.

Those poorly~drained young muskegs that are destined to
T e

become forested.

Young muskegs.

Those from outwash gravels and sands. (Similar definiticns

as above for flo, f3o, and fbo). .
Those on landslide tracks.

£f11. Those that go through an alder stace.

£21. Those that do not go through'an alder stuge.

i



GOSN nainly because of their extent and hydrologilc signif-

icance.

431 ~ R. Rock outcron

These areas are essentially barve rock, with or without a lichen

and moss cover.

Ice fields and glaciers.
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CHAPTER 500 f.ECOSYSTEM FUNCTTONING

Ecosystems are a complex of living organisms and their environment.
Many complicated reactions and interactions are continuously at work.
It 13 convenient to discuss ecosystem functioning in terms of "ecycles”,
such as the energy, hydrologic, carﬁon, and anitrogen cycles, even
though these cycles are 1nterdepend§nt and occurring simultaneously.
Each cycle is quite complex, with inputs, outputs, and seasonal

variation.

510 - Energy Cvecle (To be written)

520 - Hvdrolocic Cycle (To be written)
) 530 - Carbon Cvcle

The carbon (organic matter) cycle is basic to ecosystem productivity. .
Plants transform atmospheric carbon (éarban dioxide) into organic
zatter. Ecosystem productivity depends on how fast this transformation

takes place.

Figure 530.1 shcws the carbon cycle. Organic matter is the major
source of plant nutrients in southeast Alasksn soils. Consequently,
organic matter decomposition is critical to ecosystem productivity.

Organic matter decomposition depends on the action of soil organisms.

In southeast Alaska, the soils‘are-extremaly acld and cool. These
fac:hts have important effects on the kinds of soil organisms and

their activity.
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The eifects of soil macrofauna are very limited. Earthworms and
other so0il nacrofauna are rare. This may be an important factor in
the large accumulations of organic matter on top of the mineral soil.
The abrupt transitions beﬁween 0 horizons and mineral soils indicate

little or no mixing biiuacrqfauha.

In these soils, fungl are the most numerous and effective organic

matter decomposers.

Soil organic matter decomposition rates depend on several factors.
Assuming litter from the same species,'che major factors are moisture,

temperature, and nutrients, especially nitrogen (fig. 530.2).

. Decowposition is very slow below 4Q°F.. .Generally, the rate dot“les

for every 10°C. (18°F.) increase in temperature up to about 120°F.

Soil temperature in the duff averages about 50° in the growing season,

‘and ra.2ly reaches 70°F. Llow soil temperatures are a major reason for

the large accumulations of organic matter on and in our bette:'drained.

forest soils (Table 530.1).

Moisture levels are near optimum for decomposition in our better-drained
soils. Deccmposition is drastically slowed by either dry or water-
logged soils. Lack of oxygen from waterlogging on very poorly-drained
sites greatly reduces decomposition rates. This accounts for the
 “0xtent of auskeg ecosystems 1n sou:heasc Alaska and their vety 1&:33

accumulations of organic mz:ter.A‘

Soil organisms, like higher plants, need a suitable supply of mineral

nutrieats., For examole, alder leaves decompose much more rapidly than
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Table 530,1

Total organic matter held on and in the soils of some southeast Alaska Ecosystems.

0 horizons (Duff layer) Minéfal Soils Total Soll
Ecosystem No. Samples 1b, per acre of No. sz;;'iles | 1b, per acre of  No, Sa.mplen -1b, per ac
: organic matter organic matter ' organic me
(0.D. Busis) ' (0.D, Basis) o - (0.v, Bas
R 9 268,417+71,765)) . 4 300,540547,89% 4 541,208827
F2 2 173,282 .. . SN L
F2r 4 364,684+78,212 _.';. - | /‘4 364,684478
F3 1 351,186 S S 392,658 ‘ 1 3,8
¥4 4 361,853+86,948 . - ¢ .
© AL _ - - - - 2 360,94
‘Ml (5 feet deep) - - ' '..‘" - Y 1,060,98
M2 (3 feet deep‘) - - - - 1 1,255,78

1/ + Standard Error




conifer needles, primarily because of their higher nitrogen content.
This wmore rapid decomposition rate is evideﬁt in Ecosystem B. In spite
of relatively high ecosystem productivity, the soils do not have a
thick duff layer, and the mineral solls lack very dark colors indicat-
ive of high‘orzﬁnic matter content. Decomposition rates can be
stinulated by the addition of limiting nutrients, especially nitrogen,
- to thl‘ootlif‘lncieased décomposi;io; rates, in turn, result in

increased supplies of available nutrieants.

Lurgt quantities of organic matter leach th?ough the solls to streams

and the ocean. This is evident in dark-colored water, stained by

organic sedinents, especially during the fall rains in watersheds with
h;;h‘prqug:ipga_o:‘quakegé.‘ Further. evidenéé'is foun& in the soils

of ecosysteas.Fl and F2. A black, muckv layer of precipitated organic
natter often occurs sbove compac: till, where seepape is almost continual,
and sbove linestoue bedrock, where high pH snd calcium level cause a

changc in humus to less solubla foums.

540 - Nitroeen Cvcle

Nitrogen is evidently limiting trxee growth in many forest écosysteds in
the Tongass (fig. 540.1), consequently, snecial attention to nitrogen
in the ecosystem seems deserved. The nitrogen cycle is shown in figure

540.2.

Little or no‘ni:rogen occyrs in’the'rocks that fbrm‘soilAparent materials.
The:c 1s, howevet. a large teservoir of ni:rogen *ﬂ the atmosphere, but

gesocus nitrogen (i) cannot be assimilated by nlants It must be chem-

ically combined wich other elements, or “ftxed,”.:o an available form.
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Some iC=ospberic nitrogen is fixed by lightning discharge, and sibeoquently
delivered to the snil in rainfall. There is some evidence that conifers
can absorb available nitrogen from the atmosphere. The supply of available
nitrogen from precipitation is quite small, probably in the neighborhood
of one pound per acre per yeir. This is only a few percent of the require-
zent ét a healrthy vegetative cover. If nitrogen loss by leaching is

low, however, thia smnllvﬁqnual«raté can accumulate to a significant

total over the 10,000 years of soll formation since deglaciation.

Biological fixation is an important source of ecosysten nitrogen. Alders,
soze lichens, lupine, vetch, and other species have the ability to sywbiot-
icaily fix nitrogen. The alders are probably the most efficient nitrogen

fixe:s in our ecosy;tens Sitka aldet has been ahown :o con:ribute about

..,...

36 pouuds of nitrogen per acre per year to young glacial :111 soils. In
Oregon, the soil under 40-year-old red alder contained 4,000 pounds per
acre more nitrogea than the soil :mder an adjacent 40-year-old conifer

stand.

Large anounts of nitrogen are in the living and dead organic matter of
our mature ecosystems. In order for organic nitrogen (protein) to become
‘ availsble to plants, it must be broken dowm by soil organisms. Organic
matter decomposition is the primary source of’available nitrogen, as well
as most other plant nutrients in most of our ecosystems. We have already
leea‘uhcte soil temperature and cera:ion are cricical factors in orgenic
matter decomposition sates. Ni:rogen'in itself can be limiting to roil

organisms, tbereby affecting decomposition rates and nitrogen relecse.
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Data on the amounts of nitrogen fixed in an§ moving through our ecosystems
are largely wmavallable, except for organic soil nitrogen in scme forest
ecogsystens (Table 540.1). Figure 540.3 shows data of chis.tvpe for a
35-year-old Douglas-fir ecosystem in Western Washington. Note that about
ocne percent of the soil nitrogen capital is taken up by the trees in the
Washington ecosystea. It is 1likely tha; uptake in Fl ecosystems is eome-
vhat more, and 1n FZr.écosyscens‘aomewhat less than thar -f ihe Washing-
:qn ecasystem. In terms of perceﬁtage¢of the soil nitrogen capital,
ygatly uptake in southeast Alaska ecosystems must be only.a fraction of

ocuna percent.

This f{llustrates the effect of our cool soil temperatures on organic
.matzer Qgcoaposition and autrieat release. Soil nitrogen accumulation has
exceeded leaching loss (flus that héld ﬁy';he vegetation) by an average

of almost one pound per acre per year since deglaciation, about 10,000
years ago, in aﬁd on soils of ecosystem group F}. Actually, the
accunulation rate has probably beem closer to 0.7 pound per acre per

year in Fl soils, as ecosystem flm solls accumulate about 3,500 pounds per
acre during their first 150 years after deglaciation. At any rate,
leaching losses in Fl soils mqs§ be quite low in order for such ;arge

quantities of nitrogen to accumulate.
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Table 540.1

Total organic nitrogen held on and in the soils of some southeast Alaskan

ecosystens:
0 horizons (duff layers) Mineral Soils Total Soil
No. 1b. per Acre No. 1b. per Acre No. 1b, per Acre
Ecosysten Sanples of N Samples of N Samples of N
F1 9 3,802tﬁ37£/ 7 7,047+1,790 7 10,344+1,639
2 2 1,889 0 - 0 -
F2r 4  3,2074686 . | .Nil(Bedrock) . 4 . 13,207+686. " ..
B! 1 2,716 1 6,000 1 8,716
Fb4 4  3,909+1,034 1 2,934 1 6,843
A1 2 2,168 ' Organic. Not 0 -
rooted below
0 horizon
Al - - - - 2 9,038

1/ + Standard Error.
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Based on accumulated 5611 nitrogea and inferred evidence, the following

statements about the nitrogen cycle in scutheast Alaska seem warranted:
1. Large quantities of nitrogen are held in the ecosystems.

2, Only:i.f:ac:icn of one percent of the total soil nitrogen is -

released amnually for uptake by higher plants.

3. Available nitrogen is limiting productivity in many of our forest

ecosystens.,

4. Nitrogen leaching loss from most of our forest ecosystems must be

at a very low level.

S. In most freely-drained aéils, increased soil cempe;acure‘(fron
clearcutting or thinning) or nitrogen content (from fertilizing) would
result in inéreaéed organic matter decomposi:idn and nutrient availability

to higher plants.
541 - Implications to Fresh Water Ecosvstems |

"Primary productivity' (the base of the food chain) is at a low level
in most fresh water ecosys:em;'in southeast Alaska. In general, the
greater their primary productivity, the greater the production of fish
that feed for extended periods in fresh waters, such as resident trout,
young steelhead, and coho and red‘salmon, Prinaty productivity is gen-

erally;cona;dered‘unimporcant‘:c plnk and chum salmon production.

Prinary productivity in an aquatic ecosvsten varies with many fagcors.

{ o . .
Among thase are ligiht, temperature, and the sunolv of essential elenents.
Crganic staining of many of our w}tets wouid‘appeat to limit prinary
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productivity by reducing light available for photosynthesis. Cold water
temperatures must leo be limiting. However, if temperatures become too
warn, salmonids can be adversely affected even tho;gh primary productiv-
ity is high. Of the essential elements, there are indicatioms that

nitrogen is limiting pro&uctivity in manv freshwater ecosystems as it is

in mary terrestrlal ecosystems.

Data from Kodiak Island indicate the optimum lake primary productivicy
occurs at levels of at lesst 0.25 ta 0.5 ppm NO3 and 0.05 ppm PO,. This
level of phosphate is evidently commonly e*ceeded in southéast Alaska's
vaters, but data from streams and lakes usually show less than 0.2 ppm

of nitrate (Table 541).
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Table 361. Nitrates and Phod(ﬂ.tes in Some* Freshwaters of the Region

Area and Name Sample Date Gencral Watershed Ecosystems NO3(ppm) PO, (ppa)

ﬁoutheaat
Blg (108) Creck 4/18/67  P(85Z) M(8%) R(7Z) 0.0 —
Staney Creek 4/19/67  F(77%) M(17%) B(1Z) AQIX) R(3X) 0.1 —
Kadashan Creek |

Main Stem 6/25/68 F(62%2) M(142) B(9Z) A+R(142) 0.1 —

Lower 'Hook" Creek 6/25/68 F(76%) M(4X) B(5X) A+R(132) 0.0 —

Upper "Hook” Creek 6/25/68  F(51X) M(8%) B(18X) A+R(23%) 0.2 —

Upper Kadashan Creek 6/25/68 F(52%) M(20Z) B(9Z) A+R(19%) 0.2 —

"“fonalite" Creek 6/25/68  F(55%) M(14Z) B(13Z) A+R(17Z) 0.3 —
Small Tributaries to Falls Creek

(3 8/17/68 F (undisturbed) 0.062 0.695

7 8/17/68 ¥ (undisturbed) 0.063 1,02

#3 8/17/68 F (80 clearcut) 0.076 0.318

14 8/17/68 F (80Z clearcut) 0.087 0.850

#5 8/17/68 ¥ (802 clearcut) 0.120 1.94
Mendenhall Flats y

Moraine Lake 8/16/56 flm (Sitka alder) 0.1 0.00

Glacier Lake 8/16/56 flm (Sitka alder) 0.2 0.00



Nitrogen 1is evidentliy limiting primary productivity in most of ocur fresh
water ecosystems. HNitrogen 1s carried into freshwater aquatic ecosystem

with:
1. Precipitation
2. Groundwater (including overland flgw from muskegs)
3. Terrestrial detritus (primarily vegetative litter and imsects)
6? Anadromous fish

To 1llustrate the gross magnitude of these sources, consider a hynothet-

ical watershed with the following characteristics:

-

Watershed area 25,000 acres
Lake ) : 500 acres
Stream courses (including smallest) 500 acres

Salmon rua (75,000 pinks, 25,000 chums and cohos) 1u0,000 salmon.
Yearly nitrogen inputs:
1. Precipitation. Assume one pound per acre.
1,000 acres of Qatgr = 1,000 pounds
2. Groundua:e:. Assuye one pound per acre leached from soll.
25,000 acres = 25,000 pounds

3. Terrestrial detritus. Assume 25 pounéEApet acra.,

600 acres of water = 15,000 notnds

50



4. Anadromous fish, Assume .09 pounds per fish.
160,000 salmon = 9,000 prunds

This analysis is based on some rather broad assumpéions and Approximations.
However, they should be somewhere near the real order of mapnitude found
in goutheast Alaskan watersheds. Th; ana;ysi; indicates that about half
the aq#acic nicfogen soutce.is from ;touniwatern 30 percent from terres-
trial detritus, and 20 percent from deconposing salmon carcasses and eggs.
The dead salwmon source may be less important than indicated, as many |

catcasées are washed out to saltwater in the fall peak flows.

0f the terrestrial ecosystems, those dominated by alders will have the
largest concentration of nitrogen in the groundwater. Althouyli scanty,

the data in Table 541 indicate this trend (fig. 541).

Managezent praétices :hac.increase available soil nitrogen suoplies
(fertilization, increased soil temoerature from timber harvest) or
redu;e vegetative nitrogen uptake (timber harvest, herbicide treatments)
shouid resulr in increased nitrogen in the groundwater, and comnsequently,
increased freshwater primary productivity. Data in Table 541, from
small tributaries to Falls Creek, indicate about a 50 percent increase

in aitrate concentration resulted from clearcutting.
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Figure 541. Reslation of stream nitrote content
fo proportion of alder-dominated
mature ecosystems in the watershed
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CHAPTER 600 - ECOSYSTEM MAPS AMD MAFPING

The location and extent of ecosystems are shown on soll maps. On the
Tongass, soil mapping will show ecosystem families, typee and sub-
types. Mapping unit symbols will be:ecosvstem symb01;.~a1though the
stage of vegetative succession iq no: 1n£erred. This can be seen by
tho.nap us¢T on tha ground. Fbr 1nstance, recent clearcuts or burns,
young growth, climax stands, etc. should be evident to the forester

or other map user.

601 - Soil Mapoing. Soils are mapped by a combination of on-the-ground

inveﬁtigations.and aerial photo interpretation. It is not feasible

to visit every delinca:ion, nor ia 1: possible to delinea:e every
small area of soil that differs fron the adjacent soil., These
practical limitations faced by the 061; scientist in preparing soil
maps must be understood and reéogn;zed by all soil map uger;. Some

of the ramifications of these limitations are discussed in the follow-

ing sections.

602 - Mapping Units. The basic soil classification unit, corresponding
roughly to species in the Sotpqical classification system, is :he soil
series. The soil geries congists of a group of soils with similar
characteristics such as color, texture, kind, number and arrangement

of horizons. Soil series are named for geographic features near where

. they were-firs: discovered. Ecosystem tynes and,subtvpeS»often 1uclude
wore than one series that behave similarly ecologically and to |

| managenent. sinilarly, one series may o;cur in nore than one ecosystem

type. Ecosystems subtypes are also mapned. Thgse'are.based.primarily on

soil materials and slope steepness and shape..
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"Ecosystem mapping units" are delineéted on the maps. Eacﬁ mapping

unit i{s a small, rather homogenous landscape. It is usually dominated

by one or two Zcosystams and occurs repeatedly in the area. These

suall repetitive landscapes each have a limited range of soils, climate,

topography and vegetation. It is usghlly impossible to delineate mapping
uits that are "pure” and contain eedsystens of only oue subtype.

Mapping units, therefore, contain ecésystem types and subtyves differing

from the dominant ecosystem. These ﬁinor ecosvstem areas are called

"tnclus.ons.”

Jf the ecosystem pattern is so complex that the map scale will not

allow the delineation of mapping units dominated by one ecosystem type,
s."complex" is used. .An ecosystem chplﬂi.islnn area where. two or more -
kinds of ecosystems occur in a :epetiéive pattern. The "undifferentiated
unit" is used in areas where the ecosystems do not occur in a repetitive
‘pattern, or where management intensity does not justify intensive soil

investigations.

The ecosystems being mapped on the Tongass are defined in chapter 400.

603 -~ Ecosystem Svmbols. The ecosystem symbols used on the Tongass
vere designed o infer uwome of the characteristics of the ecosystems.
T!s will, hopefully, allow the map user to assoclate certain ecosystem

characteristics with the letters used in the symbols.

Ihc‘tirs: lotter indicates the ecosystam fé@ily. Capitél.le:ters
are usedvfai nature ecosystem families and lower case letters gdr

young ecosystem families. The letters used are as follows:
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A Alpine
B Brushy slope
D  Tide-influenced meadows (deltas)

4 Forest

I Ica
M Muskeg
R Rock

v V-notch drainages
X " Miscellaneous

A aumber usuaily follows the first letter in the ecosystem symbol.. The
tumber is to subdivide the ecosystem family into ecosystem types, based
on features such szs soil drainage, depth to bedrock, etc. that result in

significant vegetative differences in terms of productivitvy or specles

composition.

Following the number will often be a lower case letter. This indicates
& -ubdiv:lsion of the ecosystem type, and usually indicates some kind
of soil material difference that is important to management. The

letters used for ecosystem subtypes ars ar follows:
'Y volcanic ash
b uplifted dbeach deposits

e compact till
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d deep

e sand dunes
£ fine taxtured deposits
g gravel

b 8 landslide

a woraine

n normal

o outwash sands
4 rock

t terrace

x siscellaneous

Steep slopes are indicated by underlining the ecoayscem svmbol; a single
wmderline for stsep, smooth slopes and a dashed underline for steep,

broken slopes.

604 - Kinds of Mapoing Units. The symbol "Fla" (a single ecosystem
subtype) indicates iha: the delineated landscape is dominantly steep
Fl1 ecosystems on ash. However, inclusicns of other ecosystems are
'11k¢1j §o'§¢7faun3. such aé Eﬁg, ggg;\eté. Inclusions are alwmost

alvays ﬁtiaentAin delineated ecosvstem units.

‘A complex of ecosystems is indicated br two letters or two numbgrs such

as\F12, (a complax of Fl1 and F2 ecosysteus) oqu?S (a complex of M2
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and ¢35 ecosystems). The major components of ecosvstem comdlexes are

lefined in the map legend.

Undi ferentiatud units may be shown by a single capital letter such as
A, (mdifferengiated alpine ecosvstems) or a combination of symbols
nuch as rn: (an mdifferentiated g:oup consisting o’ F1t and flt).

Any onn dnlineaeinn so designated msy bo&daninated by one or the o:her

or both of these ecosvster

Becausae of the unavoidable existence of inclusions, on-site investirations

are necessarv to determine the ecosystem at anv point,

605 - Correlation of Earlier Soil Rern~rts. Several soil revorts with

. maps have been 1séued'piior to development of this clissificétidn. The

esosyasez equivalents of the mapping unite used are glven in this sectien.
605.1

70 EC W TEY
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CHAPTER 700 ~ FECOSYSTENS-MANAGTIENT RELATIONSLOPS

Tha ecosystems of ‘the Tongasa are being used to produce timber, vater,
vildli.fa habita: and recrea:ion onnortunities. Often these uses occur

linnltanoounly on the same land. uowever. different ecosystems may

have vastly different suitabilities for each of thase uses. Ecosysteo

n-na.qitutlrnlations are discuaaodAia this chapter.

Info:;ation on Tongass National Forest ecosystems and thelr management
has besan collected since the start of the Region's soils prorram in |
1961, Ecosystenm suitability, producﬁivit; and manacement limitation
infornation is listed in Table 700, The land manazer can use tb.

informaticn in :his table and the explana:icns undcr the vaticus

Lot

4.funccional subsec:ions to bettet plan the use of :he land. The
interprecacions in Table 700 and this. section are not intended to
gictatl the use of the land but to evaluate its potential for various

The ratings in Table 700 are by ecosystem classification units, usually
by individual ecosystem types or subtvpes. These are not the sane as
mappiﬁg uaits. Mapping units are often complexes of ecosyster clgssi-
fication units and almost all mapping units contain undesignated

inclusions (see Chapter 600).

Soil maps may be colored for any of the ratinrs in Table 700, For
examnls, green cuuld be used for the '"best"” rating, yellow or orange

for "intermedia.e” ratings and red for the "worst" rating. Sitka spruce.
site index, for instance, could be color coded for an entire soil map

or any part of it. The same could be done for landslide hazard,

57



cont, Table 541. Nitrates and Phosphr” 2s in Some Freshwaters of the Re;

‘General Watershed Ecosystems

Area and Name Sample Date
Mendenhall Flats
Glacier Lske 8/31/56 . Gf1 (Sitka alder)
Glacier Lake 9/12/56 .Gfl (Sitka alder)
Glacier Lake 10/13/56 Gfl (Sitka alder)
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compactibility, deer forage, etc.

Definitions of terms used in Table 700 are in the following sections.
- The first colum in Table 700 lists tye ecosystem glgssification &51£:'
Ihc second, the classified aoils that are grouped in the ecosystem .

typ-n and subtypes. These nanes are all tentative and subject co changa
.'dnxinc official Soil Congervation Servico correlation. Many ecosysten sub-‘
" types do not have nawed solils, because National COOpetative sofl

surveys have not yet been made in areas where these soils occur. °

The figures given‘in the colum "tallest Sitka spruce site index" are
averages as determined in the Soil—Site.Index Administrative Study. A few
'fizuzes arn cs:ina:cd :nd so 1ndicaccd by tbocuotes._ A dash indica:es'
..:hn cconyaten 1- noc ui'ed fo: cimbcr produc:ion and "var." indicates
aighly varisble site indexaes. ' Thesa site indexgs are, acco:ding to '

present data, about 10 wics higher than those. shown in Bulletin No. 412,

Ratings under "susceptibility to induced sediment production’ are
ralative within the Tongass National Fbre;c. There are not comparable
to other crcls; For instaunce, an ecosystewm that rates "high' im the
Tongass might rate "low" in California, in terms of touns per acre of
gsedicent reaching the stream after soll disturbance. The classe§ in

Table 700 are ag follows:

"Very high” indicates ecosystems on very steep slopes that are
most likely to slide or erod: when disturbed. These ecosystems
contribute large quantities of sadiment to streanms under n;:utal

conditions,



“High" These ecosystems are also on steep slopes, but because of
their soil materials and vegetation are less likely to produce
damaging stream sediments than those rated 'very high." Also facluded

PIAFEE § ]

are some ecosystems with soils of fine texture on.gentle to moderate

slopes.

‘"Moderate™ indicates ecosystems on moderate or short, fairly steep. - -
spes oF terraces. These soils are generally stable until disturbed,

when arosion, small slides or slumps may occur.

"Low" indicates very shallow mineral soils, soils on gentle slopes,
or organic soils on fairly steep slopes that have little sediment-

produciag hazdrd.
“Very low" indicstes crganic soils on gentle slopes.

Landsifide hazard gives relative ratings for potential landslide problens
of the various ecosystens. Several charactédristics are considered in
this rating, including soil depth, landform, pcrmeabilicv of the profila,
and steepness of slope. Soils occurring on long, smooth, steep slopes
with {mpermeable substrata have the highest landslide hazards. Other
soils with high landslide hazards include those with fine textured
substrata on steep slopes and those in with extremely steep slopes

such as the V-notched drainage ways.

 "Depth to seasonal saturation lavel” in the soll is given in feet
to the normal fall water table level. The water table mav be a perched,

thin water table or the regional ground water table.

Relative ease of soll disturbance from compactive forces is given under
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“compactibility." These racing are r:lative for the Tongass forest.
For instance, many of the soils rated "low" might be rated moderate or
high in other areas of the United States. This rating 1s based om
‘oil coaxsc tragmenc (gravel and stona) conteat, colloid content, and

~ drainags.

"'

“Deerx fo:agi productivity" is given in relative ratings wnder "fo:bé"
and “ahxﬁbl‘ as found under mature vegetation. Forested ecosystems g
genarally go through a period of high forage productivity after :imbér’
rezoval. However, after 20 or 30 years, productivity becomes almost
nil as the young conifer canopy closes.: Kinds of forbs and shrubs
found in the various ecosystems are given in the ecosystem descrip~ .

F;O”.o. T

The last two colums, "usual depth to bedrock” and "usual road con-~

struction problems" are primarily fot'éngineering use.

710 - Timber Management. Timber productivity levels vary with individual

ecosystems. The soils of the Tongass are rarely dry enough to seriously
limit conifer growch (figure 413.01). Cool soil temperatures, excess
soil water in soils with restricted drainage, and esnecially, fertility

(figure 540.1) linit tree growth on the Tongass.

The site iadexes given ir Table 700 are for the tallest Sitka spruce.
These are oot the saze as those used in bulletin 412. Until better
information is available, site indexes about 10 units less than those

shown in rible 700 can be used to detemirpe yields.

Experience from past lcgging indicates few problems with natural

regeneration, exceot on 2cosyvstenm flt and areas of ¢xposed mineral
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soil. Alder and brush competition is usually a problem on ecosystem

€lt. Bare mineral soil, l;ecauso. of frost heave, has been proven to be
a poor seed bed in all ecosystems, except perhaps ecosystem F3b, Fig -
and F3o. Regeneration is delayed for several years, until a cover of

moss and lichens becomes established. Red alder, if a seed source is:
4

‘,

.v.izah;g,7usu311y damina:ea»thc\aiée for many years on exposed minéfil'f
soils, except in ecosystems £21, FZ?, F3g and F?0, Where the mineral -
soils on these ecosystems is exposed, however, soruce and hemlock
growth is greatly retarded in comparisom with the adjaceat soil where
.he duff layer is at least partially intact: Grass seeding and
fertilizing has been shown to promote soruce repeneration and growth
“ghile;t§Qatﬁiqg.;eq alder growth on exposed mineral soils.

Windthrow hazacd is high on all timhered saills, as root systems of
spruce and hemlock are generally shallow. Physiorraphy and wind

patterns apoear to have more to do with windthrow than the soils.

Surface soil erosion from logging operations nas been, at worst,

only a minor problem. It can occur on swing roads, tractor roads, or
other places where mineral soil is exposed. Erosion mav be more serious
on soils from ash and fine textured deposits. Aerial cable logging
systems, well-constructed water bars and immediate reveretation of

exposed minerais solls caa reduce this hazard.

: There is some evidence that landslides fe,incréased bv logring
suqceptipla ecosvstems. HQVPVQt, Iaudelldb concen:ta:ions can and do

occur in sintlar ecosvstems :hat have not i'et"\ locped.

Soil damage from tractor locefan 18 usuallv serieug in all ecosystems
except those rated “low" in compactibility,
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7120 - Watershed Maéégggent. Water is essential for man and all liviﬁg
things., 4An abupdance of cool, clear water is required by spawning
palnon ap& trout. The salmon originating in the Tongass are important”
to the local snd regional econcmy. Water is used for domestic,
1nduatrial and hydroalectric.purposas. Water is an important product. |
of the Ton;;ss National Forest.

. tho‘Tbnvais forest has an abundance of water, although it varies
widely ia §u111Cy and seasonal availability. This variation is due
pzin;riiy to the source ecosvstems in the watershed. Stream flow 15
generally unstable with wide ranges in discharge, even though surface
nmnoff occurs only on poorly—drained soils. The soils are highly
porous;,. although nany have slowly permeable layers at variOus depths.
Water seeps rapidly through the betge:—dra;and soils, over slowly

permeabls layers, and into sﬁfeana.

Muskeg and FS ecosystems contribute large quantities of organic

sedimants to streams, resulting in typical "muskee-colored” water.

These dark organic satter-stained w‘tets muit reduce light availabilicy

and primary productivity. Glaciers and ecosyséems wi:h hiph rates of

natural geclogic erosion (those rated "very hizh" under "susceptibilicy
\;to induced sediment production') contribute large quantities of

‘wineral sediments to streams.’

!hn;an:utt loils of the Tongass are very :l-istnut to accelera:ed
erosion. As long as their thick duff 1ayer: :enain 1ntact, surfgcc
soil erosicn cannot occur. The mineral solls are high in organic

matter and iron and aluminun oxides, factors which contribute to
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resistance to soil particle detachment. Surface runoff or indications
of surface nmoff have not been observed on the better-drained mineral
soils of ;hc Tongass, except those low-lying soils which are sometines
flooded. The soils ixe sll permeable, at leasc‘down to impermeable or
slowly permeable layers that may pccdr‘as‘aubs:faca. Therefore most
soils do not saturate to the surfice. Without surface runoff, surfaca"
erosion cannot occur. "
Perneable soils over restrictive layers coatribute to unstable stream
flow, because moisture moves rapidly down through the profile and

over impermeable layers into streams. There is evidence that nuskegs
contribute c;un more to unstable stream flow. As they are saturated

"% o the lurfac; durin37;¢:iods af‘ﬁigﬁ.rainféil; surface runoff does
occur on these goils. Alpine and F5 ecosystems may also operate im a
similar manner. Muskeg s;ils also contribute to warm éumﬁeé stream
temperatures, as water movement is dominantly in the upper profile

which is largely exposed to sunshine.

The manager working with watershed protection and management should
refes to columns labeled “susceptibility to induced sediment productiom”,
"landslide haz::ﬁ". "depth to seasonal saturation level” and the various

ccoaysﬁen decriptions in chapter 400 for quantitative informatiom.

730 - Recreation. The To?gasa forest has abundant recreation attractions -
fishing, hunting, scenc:y; phocografhy. etc., and recreation use is
tncrcasing-tapidly. Han% tnccorg_other than the ecosy;tem play a major |
role in the seisction of sites for recreation daveigﬁﬁénts. The

attractions and access factors often outweigh ecosysfeﬁ factors.
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Because of this, recreation sites sometimes have to be established om
undesirable soils, thus increasing the cost of both installation and
maintenance. In some cases, hawevei, ecosystem characteristics and

qualities can be s major consideration in selecting sites for recreation

developuents.

The recreation manager will be most interested in the columns "depth
to seasonal saturation level” and "compactibility” in assessing the
desirability of alternate acosysteub for recreation improvements, as
these two features are the most wide-spread problems in recreation
developments. "Usual depth to bedrock” {s also an important feature
in some types of recreation installations, such as pit tolleta.

740 - WALdlife habifat. The Tongass Natlonal Forest provides habitat
for large ounbers of a variety of na;mnls. fish, and birds, Some
’cologi£31 zones are suitable habitat only seasonally. but year-round
habitats are available for fish, deer, bear, wolf, goat, moose and
nany Sirds and snalier creatures., The wildlife habitat manager will
find pertinent information in the ecosystem descriptions (Chapter 400)
and in Table 700. The colums under “deer forage pruductivity” contain

relative ratings of forage prédhc:ion in natural stands.

The alpine country (A ecosystems and R) is sn important summer habitat
for deaer, wolves, bear, mountain goat, ptarmigan and a wide variety
of suwaller birds and msmmals. The open meadows abound with glrasses,
sadges, forbs and a variety of berries during the summer. Covc: is
available in the rocks, brush an; adjoining forest ecosystems, Streans,
ponds aﬁd lakes are numerous and water 1s‘noézlim£ting to wildlife
populitions.
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The freely-dralned forésc ecosystens (Fl, F2 and F3) provide year
around wildlife habitat. Succulent foods are available during spring
and summer. Leaves, twigs, and in season, berries of bluberry, elder-
berry, etc. are eaten hy deer, béar and other animals. Spruce seeds
provide food for emall pammals and birds. The shrub and evergreen
ford splciss in theid ’;osystemsyﬁte vital for the deer's win:ery
survival. Cover and water are.g§§erally pleantiful in all these
ecosystens. Following logging; tga low brush and forb vegetation
provides an even greater food supply except during periods of

heavy snow pack. After about 20 years, however, growing conifer
stands shade out almost all the undetétory planca excapt mose and

fungt.

The relatively wet forest ecosystems -(F4 and FS)'provide excellent
seasonal habitat for wildlife. The "edge" environment between muskeg
‘and adjoining forest is rich with brouse ébccies as well succulent

skunk cabbage, marsh marigold and other forbs and grasses.

The muskeg ecosystems provide seasonal habitat for deer and bear.
Deep snows linit their use during the wintaer. 1In the spring, deer
sad bear eat the succulent gfiﬁces, sedges and forbs of these ecosystems,

They are also favored nesting areas for many kinds of birds.

The tide~influenced meadow ecosystems are heavily-used by bear and

deer in the spring and by waterfowl throughout the year.

The pink. cbho, sockeye anq chum salmon that spawn in the Tongass
are important to the econoﬁy of the gtate as well as to the bear,
volves, gnd gahy bigds and small furbearers. The streams and lakes
slso prcvide ye¢t~a£0und and seaioaal habita£_£0t othgr important
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fish such as the steelhead, cutthroat and rainbow trouts and Dolly
Varden. Proper malntenance and improvement of fish habitat depends upon

sn understanding of the watershed ecosystens.

730 - Engineering. The ecosystems of the Tongass have many characteris~
tics that affect their use for road and trall constructon or bullding
foundatious. zipcdenc- has ahau;g that most soll materials are not
useable for road fi{ll. The ASSHO ¢nd Unified ratings serve no useful
purpose for the mature soils of the Tongess and are therefore not
1istad. Because the soils are so:high in organic matter and iron

and slunmioum oxides, aand are perpetually mgis:, ouly those with

ASSHO ratings of A-l-s are useful, and even these must be used with
caution. Ecosystems D, flt, Flb, Flt, F3b, F3g, and F3o may have
nn;arial in their substrate :ha: i3 useadvle for road constructiom.

" Young ecosystens from glacial till or outwash frequently have soll
material suitable for road £1ll, but as soll development progresses,
colloidal accumulatica in the profile mskes it wnsuitable. Occasionally,
maturs ecosystems will overlie suitable deposits at great depth where
soil formation aad weathering have not been effective. Soils with

high colloid content (humus and iron and aluminum oxides) are
“thixotropic". That 1is, they éend to have fair to good stability

vhen undis:urb;a; but become fluid on disturbance. They hold large
quantities of water at field capacity and wilting point (fig. 413.02).
Thntcfo:c. they cannot be dried enough to make them useful for road

£111.

Deep organic soils have besan a problem to rcad construction in some

areas. Most muskegs are not deep and are favored for overlay road
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construction as they require little or no clearing. The occasional
deep muskeg, however, can become a serious problem if the road
"breaks through" the fibrous surface mat of undecomposed organic

matter and roots.

The coiunnl "usual éepch to bedrock“. "usual road construction problém&“.
“depth to sesscnal saturation level”, "landQIide hazard", and
"iunciptiﬁility to induced sediment production” should be referred to
by enginears locating and designing roads. The column "compactibility™
i useful to those loéating and designing tralils, Moderate to heavy '
use trails will require some sort of procéctive overlay on ecosystems

wvhere compactibility is rated 'high.”

.i§§i mspping and data are somewhat generalized and on-site inspection

is necessary prior to desigsn of snecific engineering works.




