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Au ecoapotem is a comawaity of organisms and its physical environment. 

A tmrwtrbl ecosystem may be dcflned as an area of land in+&& 
, 

Sts++ata, 8aUi~, +ad pliat and +luml. life.‘ It is a CQUQ~S system 

with meq cmpUcated intwatioas’ end inte rde pm denclw  . 
‘. J , ..,. 

manqrrrrcrt practices in differing ecosys te as can have strikingly dif- 

fezmat results, ranging from complete ~uccess’to disaster. 

Although enough irp kawa about mask of the terremdal ecosys tens of 

routhmt Alaska to broadly classif; and describe 
l . 

mrnrf of l ddit%oad study and research is needed 

dersted th e  details of thaii: fun&iox&g. For 

them, a tremendous 

before we will 

lnstaace, we are 

'own of mmy of the processes at work iu these ecoaysteos but lack 

quaat%Utiva data &o dm racte rite  t& e m . & m y managemane decisions 

um bmad, arcemar~ly, on incomplete ecological ‘knowledge. We need 

kucmuified effort aad uiditithal investigations to develop some of 

the IDisstig data needed to uuqage eoutheast Alaska’s resources oxa a . . 

aow le t e cological bash. 

Saa @‘.atemata %a this repor% are, necessarily, bused on. incomplete 

data. l&u-r, the infonnatlon fs 

a&love. k nor? knoufedge bsctmes 

nrired md expakbd. 

am 8ccurate as present 

m&table, this report 

kawledgee 

vlll be 

. 



Ihe purpose i~f the report is to provide information helpful to m&UI8~%- 

PIQ?at;:to sid in gathering facts needed for resource and multiple we 

decisFous; a&i to help the Regfan’s BOUS pqogrua be a~orh efficfsnt.in 

these goal& 



CHAPTER 200 - CEO G Iw JIIY  

Th is re port w ill b e  lim ited  to th e  rough ly U 

Alask a R egion fn th e  Tongass National Fore st. 

m illion cLcres of th e  

It consists of a com - 

ple x of islands and e  strip of raafalsnd. In all, in is over 400 

dlea Z&g by 100 to ISO mile0 w ide , spanning over 5 deprees of 
I 

Latitude aud ne arly i0 de gre e s of’loag& ~ Ie . Topograph y range s from 

broad flats and rolling louluads ~ 0 xxgged , pre cfpitdus m ountains. 

Sum Ft8 l re generally 5,000 fact $r less, e xce pt for the higher pe ak s 

and extensive ice fie lds along th e  & n & d. 

210 - Ce olorat 

Rock tppes vary greatly. There are axtensfve 

m taz w ph %c, volw ic, c.’ z  cdcare ous to+ . 

are as  of grariicfc, 

Udrock  type , e xe pc 

for sac n eck s of uw s*ual adnaralogy, h as little  fniluance  on 

acaay3tcn occurrcuce, except au it infhaxs soil drtinags ;md the 

Gfotributfon of the alqkw. Crtnftic rock3 are ge n e rally ;;,ore .m sssivcr 

m ad redstirat to glaciti 

th ey  often fob= th e  tore  

alpine  e cosystm a. They 

erosion th trr th e  other rock  typos, coise qcantlv 

e xtm sive  m ountain syste m s w ith  cx:srrsivz  

also tend  co h ave  re lative ly h ich  pro?orcfoni 
* . 

of ve ry pooriy drain ed  (m u& k &  c$ls. H arble and lfrr,cs ton e  are as. 

tith their e’xterwivz fracturcng and 

lam e  ve ry  law prc> ottions of poorly 

UU&SS th ey  GO w arlain by com pact 

good suh surfxe  

ad vcr: qoorly 

glacial till - 

drainage , of fan 

dtaf ne d sofis, 

th e  topograph y, 

soils tad e cooystcns of cgut:?e z z z t Alask a. puring the c.axiar;m  rle lsto- 

ce w 3 ~CV;L?CC, gli;cbl ice c . :iai, most of th e  land. C-sh aoed  vzlfeys , I 



rolUng glaciated low lands, drum lins, cirques, outwash terraces, erc., 

dominate the laudfor- of the area. 

!3afor 2~8 r8C888fOn occurred about 10,000 years ago, the “Time Zero” 

fear moat eoila and ecoayatemu of ooutheast Alaska, Colapact glsclal 
. 

t&l%, avb%ly foxyad from thq great. pressure of the ice on over- 

&idaa (basal) tiXL, is eucteno&i up to about +,SOO feet e le vatk m  In 

OLB~IJ U-shaped valleys. kfout udn&al s&ls are derived prWly from 

oblaior, tdll, even those over bedrock. Till deposits become thinner 

at higher elavatioua , & dcz  t ly 

m e lt asd deposit &ada of till. 

oxa couth and west facing @lopes 

. . 
Ha&’ valleyr Lve a lew terrace 

fras rthtivbf;~.taceat augvium 
. . 

due to the lesser volrrmes. of ice to . 
Till d&posits alao tend fo be thlckar 

than’ 90 north aad east facing slopes. 

where Ns soils are young, derfved 

aad a hllh terrace where the soils 

at0 older, derived  from alluvium deposited by glacial m e lt-w ate r. I 

Fort-glacial ash end puplice deposits are sxteaeive OR Southeastem 

&av%lh fa& ad & nd th e  Exuz of-North e rn & irauof-South e rn Ch ic!%agof 

&lauds area. Ash frm Knsof Ialend has hem dated at about 9,000 

years ago. Itwae Evidently $eposlted near the end of ice recession. . . 
Zn the lCadashan Wkshed, a tikkfacing drainafte of Ch ich agof Island, _i’ ,fi 
uost aeh deposits cicc--/*ou 5 high terrace, vith  only a few patches 

/ 
occ~rrirrg iosd h igh e r uplands. Th is indicates that much of the ash 

/’ 
gel& C/&a&al ice. Ash from this 881~8 source mantles the sides 

/ 
+%~a~ t&shaped vtilys closet to the source on Kruzot Island. ’ 

. . - 

nm rLitt& Ice Age” affected moat glaciers fp.‘&mtheast Alaska, 

ice dv3ace began prior to 2,000 years ae o, te ;rch ing tQ _ . naxlnraa _  :- 



about 200 years ago (600 years ago at Yakutat). Host glaciers are 

6rtill receding quite rapidl,, leaving young, rapidly-developing eoils 

me, acoQyetem8~. 

33~ "Little Ice Age'* etideatly caused consider.able land depressioa. 

&-&‘tree maupo are f&d be & w  high tide ou beaches in Claciet 

Bay and the east ride of the Chilkat Penfnsula. 

La& emergence ia presexatly quite rapid ia northern southeast A bs k a, 

due to lsostatic rebound afte r the "Lift@ Ice Age," Rates of 1.5 cm 

of uplift per year are atill extensive with a maximum 'of 

par yau: tn Glacier Bay. Uplift after major Pleistoceuc 

vu evfdeatly even qre extensive, .as fomer eeaches. and ". . . . . . .‘-. ., T. * .* . . . :’ l ,-. 

over 4 cm 

ice rccessiou 

marine clays . ’ 

up to raaral hundred feet above sea level are  com m a throughout 

southeast Alaska. In th*'Sltka-area, the ak h  wtle extetps' 'down to 

50 feat elevatioa or les8, iadicating & a iw jor poe t-glacial uplift I' . 

(if my in that area) occurred prior to its deposition, about 9,000 
. 

years ago. : 

220 - Clfmatc . 

The climate of BoutheAt Ala&i is cool and wet. Summers are relatfve- 

ly cool and extrms winter cold is uncommon, except in the higher l 

crlavatians,. Precipitatfon fs abundant and there is no pronounced dry 

amason,. although October la usually th e  wettest month. Strong winds 

ml associated blwdouu problems axe frequ ent, Som e  clim atic data for 

rapreaieat8tiva stations are in Tables 220.1 -J 220.2. 

Average anaud ?rCCipit8tion at 588 bvel, excipt for drier areas at , 



Ltltudv \ ncbn Annum1 ncaa &lnMl Potent 151 Evqm- 
ba~lwd0 Tccnporaturo ?r8cLpttrtiaa transplretio~~ 

(iforth) \ 
i 

Nest) Pp.1 Unerw) ‘(1ncheS) 
* 

Annutte 
Annat heck 
Iruke m8y 
kPJaof 

35 
18 
24 
35 
20 

20 
39 
81 

55023’ 
55%’ 
56’10’ 
5b”olv 
5E012 

)$02(’ 
13S?3s 
132V2*r 
13G0\w’ 
136°39’ 

44.2 153.73 22.93 
43.6 808.67 22.24 
43.1 112.26 22.20 
43.1 76.49 21.71 
42.2 11.71 21.85 

IO SP40’ 
13 55O29 
55 w58 
70 51’16’ 
20 54045’ 

41.9 122.91 21.38 
44.9 106.26 23.46 
41.9 51.21 2L.50 
43.4 57.84 22.48 
47.6 l 133.8 24.92 

55’2 1’ 131O53’ 46.0 b5.43 23.90 
58012’ 136’%9’ 41.6 102.84 21.02 
5P2n’ 132’40’ 44.2 103.50 22.83 
55055’ 13OOOl’ 40.9 IP.s(L 21.33 
5&%8’ W”24’ 42.5 90.25 21.89 

I2 
ll 

15 
20 
II 

’ 58%’ 
so59 
55%’ 
57O22’ 
57O41* 

134035’ 40.5 54.62 20.63 
133055’ 42.1 54.51 21.89 
1x039 CL.1 151.19 23.14 
134O29’ 40.1 52.9 20.67 
136’06’ 44. :I 11t.o 22.14 

25 56°03’ 13Z”;b 44.9 60.31 23.3Y 
l/1 56O2J’ 134OJ9’ 43.2 222.41 2?.37 
05 5U02: 8 134OJ2’ 40.0 93.73 20.71 

1100 5u”w I%+0 31.7 160.1 18.8) 
50 :6°.‘,~J’ 132’57’ 42.3 105.01 21.69 

57%’ 
5s"o4 a 
58Ol9’ 
58O24 ’ 
57008’ 

\ 
134035’ 

\ 
lW39’ 
Woo6 

‘\’ 34040’ 

\ 
w50 

. 40.7 
45.b 

. 39.8 
41.4 
41.5 

39.10 * 21.10 
96.59 23.70 

109.11 20.91 
5C.33 17.79 

151.61 20.98 



rQtontial Evapo- 
trmmplratfott 

r’dJ%t Jwrcat 20 5a025' 134057' 42.2 70.68 21.31 
Port Alcw.Aw 16 56"lO' 1W045' 43.6 161.10 22.80 
Sdrea Creek 9eacb 20 58Ol9' 1344028 40.9 NM.8 20.09 
s1tka b7 51003’ 135O20' 43.3 96.33 22.64 
Sr*.%o" UY 16 55Ol9' 130°47' 42.1 loc.SP 21.26 

S&&T 25 55O12' 132"49' 46.0 111.1 2b.M 
tcnakec 19 57%7 HP129 * 42.8 60.41 21.01 
n'8M 20 5elS wP21 41.5 61.5 19,x 
tract tolat 36 54O48' 130°S6' 45.8 23.94 
v&fycpv* 23 55%' 133% 

9q.67 
46.3 $61.87 24.09 

‘vfa8b&!4 6 5P32' Is"29 Cl;2 100.10 19.85 
WW'&dl 31 56'211' 132'23' * 43.7 82.90 22.60 
X'kucrr 28 59031' 139O40' 39.3 134.85 19.60 
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the heads Of major inland fiords, averages aboiit 100 Lnchcs. ?rcci?itation 

at higher elevations fs trs~ally grcatar, rati&g to well over 300 inches, 

fudging from stream Nnof f re cords. Precipitation mounts cm vary 

m&mdXy. tithia short disusaces. irr irregular topography (fig. 220 ,I) .- 

17’3 h ours 

rule. For 

bet, is 27.5 percent at the Juneau Airport. 

Average 
’ 

$row %n~  se asou te m pe rature 8 are reladvely cool, ranfling from 

_ * 

langfhr UQ losag. kfaxhum l mmer day lengths rance from 

at Olatchiti to 183 hours at Juneau. Cloudiness is the 

km-e, percent of possible sunshine, June through Septem- 
. 

_ ,$?a~ s1* p 
*. 

S?.‘ . 
* . ‘. _- _. . . . * 

,‘Spapy+ tuqs_ ._  r&e&y exceed 80" and. +veragF aaxkwm. .: . . . . * . .* *a.. . . . .,>’ . . : 

taupe:mazes i&ly tans; ftoar 60' to 64% Soil temperatures are _Z’ 

!:,?I (fig. 226.2). but deep winter freezing tarelv occurs. . . . . * . 

%Uhough the climate throughouc sout!wast Alaska is broadly shtilar, 

topI? laticudiad gradients. 8rc appurcxat~ 

rfrortar (fig. 2ZO.3), akhough g:ewink seasou dav fanpths are  lonpetr , 

fn aartSeru southe;rst Alaska. Tmparstur~s tend :.a bn cooler in 

nor&m sautheast, -w%th tfre ercgtakt Uffarenco occurrfng durfr;? the 

w%rLut CfZgm 2m.4). Tlgura. 22Q.b. &iicaces pracipitation ~~~ouzts 

‘m lowest during the suzIILc, - fu south&n southeast, while nottk?er=r 
.,. : : r.:. 

cQuqkeast. dou uot sh& tkfr- t&L 
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soils are described, 

Sie tional otaadards. Ocular e stim ate s of ve ge crtion in percent 

classified , and ch aracte riz ed  according to 
. 

ground cover of p&at speciea of the site is ~ urcledw  i . ion81 
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I% first step in studying, ecosys te rn is to stratify th e  lrurdtcjp,e ; 

to classify the ecosystem . Here, the cure s trial ecosvsccca of 
., 

routheast A&&e hawe been classified ou the basis of naturaL 

.’ ., -, il., ,... 

. . . 
a’-;: ‘~ 

. 
,. : 

. 

Ihr l coayatmm of the Tmgasc have been classified accordinn to “fadlius 

?ypU”; aad "subtppes". Ecosystem famflios group ecosys tans with broad 



Th;e, *a nat propound. as thp ultimate classiffcacfon; rc!inements and 

,cIimax fomimt, 
_... 

‘., 
aax mmu aged, puqg gxm+h,. recently X&j@ or b-e&n etc. 

3 . , 
* 

- tiiffcat$oxz 2s desigxaed ta stk ify th a landrupeS of south - 

aa8t Ah&a into practical ecosystem types and rubtypes to 8arve as 



Subtypes: 

FI& Derived from.vokanfc ash, . 
;,. .. 

m, Derived from &fted:beaches . . 

‘PIPI F2* . 

SubtyfMm: 

F2SL. 

Faely-blaacd rolls, Uss than 10 lnchea over 
bedrock. . / 



St. 3 fact or less of mine&l soil over rock. 

Type F5. Poor&-drained soils-, +?5 site index,. 

SubtypeS: , ., 
,,_:< .1 a. 

Soraeutm t podpdrrfned roilk o: of th e  high 'crlevation; 
poor timber ZOOQI. c 

. 
qm8 P7. Poorly-drained soils of the high efw aclou, poor 

tbberzeae.. 

7’ 11,::’ &&sue Ea3systulus 
. . -, ,. .,“’ 



Type X2, Freely-d&fckd soils uith pseudct-auskeg 

2. Ykpan~ Ecosysteas (tSose_u~tS relatively fist rate3 of 

cbqd i 
Slil 

flee Yotmg forest ecosystqts On dltati~ (not outwash) ; 

., . . ,. 

- 

Mature Ecosv~ tat Des c'rio t iwi . . ,, 
Xature ecmysteas ar.. those tSat ase uudergolnq, at most, ou ly a slov 

. * 

rate 0L chang* of soil or overall vegctatfve pattern, 

3re &ad 0: so%?, larxqly- date_- ‘- ~iiua8 ,yac+a~ *uccq+au* Iu. the cas8 _ 
.*. . . .* : -*.. . t. .- . ._ >.. . ..I .* . - 

. * . 
.,. 

- : 

of. the forest ecOSysteas, SQlnQ ~ufbr+foa:~oP 8ecau&.ry succcssiou lo . 
: . 

. : -. .. v & 

g$veu. * : . . . 
. m 

, 
, 
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poor tlmber :one. 
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.: -. . . .p.. - ‘. .T 

C3) 

cc 
(5) 

aore SSan 10 inches of minsral ’ 
. 
. 

fdet of minsrjL soil 0-t compact 





, 
412.1 - Dl. Sedge Ecosvs ten . 

. 

This ti the lowest ac&ystem of the tide-tiflueaced meadow. They 

.,. ,’ .- 
I^ ‘. , . 



.,. 
_. 



hasve, mtiX s cover of tmssss bacoazss sst&Ushsd. Sums well-drained 

grsve2 soils pup not have this problmt: 



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

ia rti3 extending its range. 

. 

Lhderstory vqetatlon is quite uniform ln spe cie s  compau f tion, d though 

demfq and oigor varies with th 

After.&$#z%r or fire, 8hrub md 
: 

forut bq @m  to clos e  canopyw , * Iajde ax. nm-agad stauds about 25 to- 
?S gears old, ground cover 2s Iirgely restricted to m osse s m d fun&. 

Am the rtand auttama aud uare Ueh$ reach46 the forest floar, tha 

undemtoty 8@u %mT8a888. 
. 

, 
Dminaat shrubs ate blueberries, tuaty menziesia, devil’8 club, and 

frrttict8d draiwe, rkuuk cabbage, manh mar%gald, and patchu of 

8&d#-tO~~raat 8gh qnum  rlso octw . 

soil moisture 

t8Il8bM !l%gh 

beea re corded  

i8 a?&8 fur t-8 growth (fiRa 413.01). Soi1 UIO$8tUr8 . 

eauugh to 8i&fic8atly thduce urouth r8ta8 have not 

in routh m at A&8~a. althou@ new hunlock Growth wa8 

obrenmd to dia back on P3g and F3o soils in the dnorm rrll~  dry 

8-r of 1968. 

Soil. tm q e r& tw e s in tb8 grouinpy. 844& i are n%Mively lw (fig. 220.2). 

btum forutad m ine r81 sof18 have many sid$Witfes iu ph y8ica.$ prop- 
; 

*rties ,.re~asdlcss of parent m atatial, grave % md $tane=wntentT and. 

drrinas*, They are very porous md fri&Zt in‘ the ‘csii~fuat (except for a ,..., ’ 
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few so1l.s with iron-ceaented pans). Theft active colloids are humus 

and oxides of iron and aloninu~, not albino-silicate clays. They are 

thixljtropic. That is, they tend to have fair to good stability when 

undisturbed, but become fluid on di6turbS'Ke. They 

titia of water at field capacity aqd wilting point 

The aoU~ateriala are water ero~~ion-re~fstgnt, but 

hold large quan- 

(fip;. 413.02). 

except for a few 

gravel roils , are readily disturbed by compactfve forces. 

413.10 - Fl. Freely-drained soils at least 10 inches deep f 150 

sit‘@ index. 

This extensive ecosy8teu typs is on well- and moderately well-drained soils 

vfth at least lp. ixyhes of mineral soil over_ Fedrock. They, occut.. 3 . . ’ . . . . . . . .-,._  * . ,..T i . . . . y,_  ., . .;5 . . . . . .*-.t. . .I . . . . . * * .:“T ‘- ‘. . . 
f& aae r leti 'to about X,500 feet elevqtion. The soila vary widaiy 

in parent moterl@ aud from. sandy loam to silt loam in texture, witI! 

9 to 75 percent coarse fragments by volume. They have three inches co 

a foot or acre of surface organic matter (duff), a trace to 4 inches of 

gray AZ, 1 to 3 inches of black or very dark reddish brown B21, and 6 

inches to several feet of solotchy reddfsh brown to brown 83 horizons. 

Soils typkal of this type include the Karta, Toistoi, Ulloa, Sarkar, 

Ku>ree?of , K&ashan , Salt Chuck, Naukat f , and Tokeun. 

These soUs rarely dry to field capacity or saturate to the poiat of 

Labor8tary data 

fo Table 413.1. 

surface orguric f 

lauest horizons . 

k!!is ture is almost always moving through their sola. 

for ~011s of ecosys t&n sub types Fln, Fla. and Flc are 
. 

Note the large qtitft2es- of plant nutrients held in th e ; 

horizons. Their soI;‘are extrmely acfd, except the 

of soils that ovezli’$$ ci)lca’reous bedtqck. Total 



Fiqure 413.02. Soil moisture Y tension relations for some_.forested soils in southeast Alaska. 

We the large quantilies of water held at relatively high tensions. 

lbn$bol So? (FI 82 horizons) 

.Ol .05 .I ,; .2 . . al 
. Capacity 

Soil Moisture Tension in Atmospheres 
. . 

.5 . 

- ~._..._ ___. ._ 

3 





carbon and nlcrogcn contents are both relatively high and carbon: 

r.itzcgx raticls are wide. Base saturations are very low, again with 

the exception of horizons just above calcatcous bedrock. 

Clhax stauds are une ve n aged, about 75 percent hemlock with the 

rtJadadm Sitka spruce and western redcedar. Unders torfea have about“: 
i 

SO pwcmt ground covea of vacclnlu;h and menziesia and .20 perceut of 

bunch be rry  srrd fivrr- le ave d bramble. Young stands after logging or 
. 

vildfire are about 50 percent each Sitka spruce and western hemlock. 

413.l.l - Fl8. Deep, Freely-drained ash soils, 2 150 sitp. index 

These ecosystem are from volca& ash that was 

t!-zc tim.: $t w-am ,deposited :aa,d are’ low in coarse 
. . _ . . . . . . 

lhe tideshan reties is the only clasiified soil 

medium textured at 
I. 

iragm&t ‘cbnteni,” ‘.‘. 

of this ecosystem. 

Sol& a from  orlitipally-coarse te xtured  v& canic ash are in subtype 

‘i&L 

4i3.l2 - Fib. Deep, freely-drained soils, LlSO rite index on 

uslifted  beach es 

Th ese are  on the uplifted beaizhc?s that, although not extensive, are 

comamu throughout eoutheas t Alaska. They are all close 

The eoila are very gravelly sar,dy loams to loamy sands. 

three lx!! to 8 foot or so of duff v thln dark gray A2 

to saltwater. 

They have 

horfzas, and 

vary dark gray or black B horizons. The Stit Chuck series Is the 

ouly classified sol1 of this ecospstem- 

Vegetrtian ia sfnihr to th+t described for the type, although SL tka 



spruce wually dominates the overstory, &nd understory vegetation is 

3w~y e parse . Sitk  spruce dezmnstrates h igh  ealt tolerance in 

aaop Of th e se  e Cosyste m sI a8 tk y are  son ej& e s flooded  by e xtre m e  tide s. 

3333.13 - Pk . . Deep, fre e ly-drained  soils ove r com pact till, tl50 

'rite inde x 

Th8~0 WOSyStSIS8 hav0 Compact gbCfaj, till 

th an 4 fe e t. Th e  Karta se rie s is th e  only 

ae boys te n . 

substrata at de pth s of le ss 

classifie d  coil of th e  

413.14 - Fld. Fre e ly-drafned  soils more th an S fe e t deep, 2 150 . 

site Index 
: .’ ,. ’ 

: . .: 
- . 

ih8S8 8COsySf83S h ave  at 

rubs trata. sOi18 .of tie  

th 888 8CiW y8tti. 

le ast 5 fe e t of soil m ate rial over consolidated  

Kupre anof, Ulloa, and Tok e e n  se rie s occur in 
. 

413.15 - Flf. De e p, fre e lv-drained  soils ove r fine  te xtured  deoos its, 

L, uo Sit8 iildS% 

Th e se  e ccsysfe m ~  h ave  fine tcx$ured  uarine deposit8 th at occur as 

substrata. i%e Sitkana series is the only classffied soil of th is 

ecosps te rn. 

4Z .16 - Plz l, H oraal Fl ecosystm , 2 153 site  inde x 

m e sa e cosyste m  h ave  10 inch e s to 5 fe e t of mineral- soil ove r bed-  
. . 

rock. Classif Le d soib include the Tols toi.,. Kdjre anof, Sarkar , Ulloa, 

ffrc;‘xrti t a~d i&ecu series. 



Deco, froalv-drained w its on diluvial terraces, 413.17 - Flt. 

2 30 site index 

. 
Iha* ecosystem are on relatively old and high terraces. lhefr 

’ 
profilea 8te sim ilar in color to those typical of type ?I, but are 

o&aa not quite 60 deep. They ares medium textured in the upper . 

profile md overlie grave33 sd sands. Ihe Tuxekan sc?ries is the . 

only JussSfied loll of this ecosystem. 
_ 

413.2p - M. Preelv-drained soils less ‘than 10 in_ches dcen -_ ‘.a ” 
I 

Ih fs e xte aiva type is on well -drained, shallow-to-bedrock soi:. 
I 

that occur from sea level up to about 1,500 feet e le vation. 
. ***. : ‘*. ~ ...*. . . l . . . 

. “: ‘. * ..,,-. . : . . . . . -’ . . . . , . . ‘. . .* . 
. . . . . .: . ..:. 

433,21 - F&L* Freely-drained soUs, 2 to LO inches deep, ;fr 118 2 
- ."- 

site Index 

&geral soil depth 

up to 10 inch e s on 

to bedrock ranges from  2 inches on HcC;ilvezy soils 

the very 8h&ou phasies of Tolstoi and Sarkat soils. 

The soflr have three inches 

roils have 2 to 4 fzaches of 

rock. Pew sh allcrr Tolstoi 

to more than a foot of duff. FfcCflvcry 

variable mineral soil natetfal over bed-  

and Sarkar soils have profiles sinilar to 

roils of ecosystem Fl, except they are truncated by bedrock at de pth s of 

s ca 10 inches. 

413.z2 - L’;t. Freelp-dtained soils 0 to 2 inches to bedrock, t 90 site 
-- 

indvrc v 



table 41J.J. rropcrtlrs of Ccowrt&~F2r malla. :lwn valurs. rtandrrd errors, and qtmlwry eC 
@wllrble Analyser are rhwn. bIte nit l w ly w ~  by Us rh ln~ ton Stnte  i;nIw rrity  ad the &dWCIfIy 
@,I AluLu. Pb9rlcrl l aalyrcs by tue’lartlture of Hort:ma Forrat* (core ruplcs). 
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Yulk uaa.iC~ Saturrr ion l/3 Acwrprrc 15 Almcw phctvs . . 

-___--__v_.---. -- me-m-e-- -w--v_ ____ ._. ___ . 

$/CC (4 ?jfV (:\I I’V W FV (II). 



These are OR the XcGilvery soils, which are essentially just a duff layer 

over bedrock. Laboratory data for mum HcGilverg profile s are ia Table 

413.2. HcCilwwy soils tend to become drier than the other soils 

(fig. 413.01). although misture’ tensions high enough to mterialy 

413.3Q - ?3.* , Deep, I fre e ly~ tdned  soils, 2 130 site index 
I,, ," . 

This ecosystm type is on deep, freely-drained soils that are similar in 

grom~ morphology to those of tpps P1, bu! have somewhat low er productivity. 

They are developed on deep deposits that vere coarse textured at “time 

28ro )“ such as deep, coarsetextured morsines or ssh and pumice deposits. 

At pym%t*. however, nxast of: +I*. oolls, are high & co&l&. Ve ge idik i; :.. . -. . ; . . :.' . . . . : . . 
ezcqt foff e&e growth rates, ia simflar to ecosyste m  ?I. 

. 

413.33 - F3a. Deea, freely-drained soils fram z andv volcanic mh end 

+cu, 2 130 sfte index 

These ecouystesm are typical of type F3, accept the soils are developed 

fm volcanic eJecta that was cosrse textured at "time zero." (Volcanic 

ash thst was mediusr textured at “tine  z e ro” has developed Fl ecosystems). 

At ptemnt, the roils appear sfailar kc~ those of type Fl. They 8a~ high 

in colloids, Lou in coarse fragments , and many have chin, irregular ir~a 

p-0 Laboratory data for an F3a ooL1, classified as the Kruz of re tie s, 

l8 %a Tab&  fU.3. 

413.32 - F3b. Deep, freely-drained aoils from uplifted beschss, 5 130 
\” ii 

rite inde x 



talJ1t 411.1. I’rnnur1lb-i 01 an Eca3vfitcm T1.r salI. Aualracr br thu Sol1 ConservaCton S@tvtc8 
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This c&not ecosystem is on uplifted eFosed gtmel beaches. The 

soils, (the Sokolof series), have the normal duff layer over black, 

wary grave lly m uck . Th e se  is little or no ffrie mineral soil material 

between the gravel particles; the voids have been filled, at least 

pm tiraly, with decomposed organic natter in spite of free  drainage. 

Vegbtrtim is sin&r to acosystenr F&L 

g3n. 413.33 Deeo. freelv-drained coils derived from  ve m  gravelly 

outuash, 2 130 site index 

These roils are similar in gross morphology to those of ecosystem Fl, 

acept the dominant mass of the soil (moie than 75 percent by voluxm) 

consists of gravel, cobbles, and stones with only a minor constituent 
. . 

(perhaps' 5 jorcenr or bus) of silt an;i clay. %%ey may have a few 

inches of sandy soil material as an overlay on the gravels. Topography’ 
. 

$s gentle, except for terrace excarpments. Vegetatioa i;s similar to 

ecosystem F3a. 

Ceen, fteelv-drained soils on moraines 413.34 - y3n. 

These soi!-s are similar in gross morphology to those of ecosystem Fld, 

except they are on push moraines. They have, thus far, only been 

obsemed at Point Vanderput near Petersburg and in fish Creek valley 

aez Juneau, 

413.33 - l%. Deep, freels-drained soils derived from sandv outwash, 

2 130 sits index 

These ecosystem are similar to group F3c,, except the solum is devel- 

opcd in generally gravel-free sandy 

are  gen e rally 2 to 3 feet deep 0-r 
24’ 

soil natarial. The sandv layers 

the jwweLs. 



413.60 - F4. Somex5~t poorly-drained soils, 2 120 site index 
-_ 

T%ia extensive ecosyatea type is cm s-hat poorly-drained soi& that 

occur from sea level up to around 1,500 feet elevatiou. They var)' 

tidely fa pareor matedal, althou& al: overlie some drainage restrictioa. 

Textures rage frou candy logllto sUt roamwith up to 75 pe rcart coanm  

‘frsgxrlenm by volmlI8. 

a trace  to uix inches 

b&ckBuauduptoa 

They have-three Inches to a foot or umre of dGf, 

of dark gray A2 horizon, hoe to six iachea of 

foot or two of dark grayish browu B3 horizon. 
. 

usually have a seeping vater table within 18 loches of the 

may occasioually saturate to the point of surface ruaoff, 

Climu vegetation and yomg growth vegetation are similar to that of 

e cosyste m  Fl, although Sltlu spice percent ‘Is generally lower end - 
ka cedsrr make a higher proportfoir of the overstorp. The undemtories 

generally ham m ore  skunk cabbage and detil's club than those of 

8conystaa Fl. 

413.41 - F4a. S-hat poorly-d...rmd soils from ash, +, J20 ei te  inde x 

These F4 eCOSySt4!SU are from volcanic ash and pumice, and m any have thin 

deaae, irregular Iron pans that restrict drabage. Beneath the iron pan, 

they ofteu have bright colors sinrilar to soils of ecosystem F1. The 
: 

SheUkof series is the only clasoified soil of this ecosystea. 

'I 
413.42 - i4b. Somewhat bqorly-drained soZI.s on unlitted beaches, 

*I20 sLte index 



Th e se  are  on th e  u?lifted  b e ach e s th at, alth ough  not e xtensive , are  

c-n throughout southeast Alaska. They are all adjacent to salt- 

water. Th e  soils are  atidie r th an normal for F4 and usually have an 

iron-cemmted horizon that re stricts fre e  drainage. 

b13.43 - Fbc. Somewhat poorl9-drained soils over: compact-ti4, 2 120 
:. 

mite index 

Th e se  F4 e caayste am  overlie compact glacial till. The Wadleigh series 

is the only classified soil of this ecosystem. 

. 

L&oratory data are in Table 413.43.' These soils have lower aitrogen 

Contents than the soils of ecosystem Fl. 
‘a’ 

- ._ . 
. . . *...- .f’. .._. . . . . ..,.‘. * . .., . . . . . . . ‘. 

Som e w h at &orlvLdtained'soils en ‘deen- 
!. *- 

strat_ified' 
-. 

depc+ts, 2 120 site index 
m. 

. 

these Fb ecosystem are derfved f&n stratified glacial lake deposits 

md usually contain irregular iron pans. The Sh inak u se rie s is th e  

oat9 clam ified  roll. of this ecosystem. 

b13.bf1 - F4f. Saewhat paorlv-dra.i?ed  sof Is ove r fine te xtured  de pos Jts, 

2 lZ0 rlta index 

Tlm m e  Fb e cospste as ove rlie  fine -te xtured  aarine 
. 

subrlrt!ta. Coarse fragm e m t content is fou. Th e  

de posits that 

SXoduc series 

occur as 

ir the 

only c+srlfied soil of thLe ecosystem. 

4X3.46 - F4r. Somewhat poorly-drained soils over b edrock , fcl20 rite  
.’ ;: 

index 
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Th e se  F4 e cosyste m s ove rlie  b edrock . 

413.50 ” FS, Poorly-drained soils, f_ 73 site  Index 

According to present data, thfs is the most extensive ecosyste m  -pa in 

southeast Alaska. The ao%ls am organfc and occur from sea level up 

to aboUt. 1,500 feet elevation. They have three inches to a foot or 
li 

mom of 

ummlly 

orgarlic 

lake ot 

or 8ame 

lc8ikll. 

..t . ,. 

duff over a layer of +ck.nxuck of mucky peat, which in turn 
. 

overlies a layer of sedge br sphagnum peat. Beneath the 
. 

m il m aterial is compact tfll, massive bedrock, fine textured *. 
na@ne rredizents, volcanic ash with well-developed iron pans, 

other very 6low.t~ permeable deposit. The Maybeso, Karheea, 

and Smdus series are classified soil6 of this type. 
‘. . .,... .*: 

: .., .. . . . . . 
‘. ” 

. .*.‘. *: -... . . . :, . .a . .: . . ..- 
_ 

These soila usdly have a water table within a foot of tha bar;e of 

the duff layer. Rooting.is largely restricted to the duff. 
C 

Avtilablz laboratory data are restricted to duff layers and are in 

Table 413.5. 

Ciinax standa are ragged and trees are small (often referred to as 

%c~u!B"), doslinated by w e ste rn *hemlock, Alaska cedar, western red-  

cedar, ao*ztaFn hemlock, and only 

Baden: tories ate  eimilar to those 

l 8 denncr and coatain more skunk 

enall proportions of Sltka epruce, 

of tqpe  Fl, e xce pt th e y generally 

cabbage and patches of sphagnum. 

Yoaag atar&  after logging or wf.ldfire are daminated by western hem- 

lock with emall proportions of Sftica spruce and occasionally lodgepole 

27 



Table 113.j. l’ropertlca of Ecosysce.i FS roils (%&ace orgmlc hotlrons only, 8s rotting is most 
c6nflscd to thca.) Hesn Value&, rtqndmd errors, and numbers of avrlloblr Analyses are shown. 
hulyocrl by Ua&ington State Uulwrtlity aad the Ualverslty of Alaska. 

Chc~Lcil Propcrtlro 

Total 
WI E togen 
(~johh$JJ 

h, (U) 

Cat ion Lxclrangc Extroctablo Cations Base 
capacity CillCiUl Ibgpcslum Potassium Sodium SirCuratlon 
(NLI~OAC 1 

,’ . em- -4---- 
. . 

______________________--__ ------“--LL-~q per ior) 8 (n) ----~-~e~-~--------~- Percent (n) 

J.S9.2l( 4) u,ol*. 826) 103+15.0. (3) v.3+u.70 (3) X79.53(3) 1.1+3.d7(3) -L-O,8 s(2) 15+3.1 (3) 
. : 



4YA.51 - F5b. Poorly-drained soils, t 90 site index on uplifted 

beaches 

Them are 00 the uplifted beaches that, although not eWenaive, ate 

cm throughout southeast Alrska; They are a&l adjak to salt- 

water. 

%br roils (tbe lk!aeen series) h aa d- inches to a foot or more of 

duff otter a shallow layer of black muck overlying satwated, black, 

mucky grave la. Vegetation is sfmilar to that of the F5 ;yue . 
desctiptioa, although tree grow?t: is minewhat better. 

413.32 - FSd. Poorly-drained, very deep organic softi, 2 73 site index 
. . . . . . . . . : _ 

T%era FS ecosystems overlie more than 6 feet of peat (mostly sphagnum 

ir3.53 - FSf, Poorly-drained 5oils over fine textured deaosfts, 5 73 

site index 

. . 

Thoe PS ecosystems overhie fine-textured marine deposits. The Sumdum . 

rStieS irr the only C~6SSified.SOi~ of this BcOSvstem. . 

413.54 - F5n. Pootlv drained soils over cormact till, ash, outwash 

or 0th~ mater%&, 2 73 site index 

413.53 - PSr, Poorlpdrafneq soils over bedrock, 2 73 site index 



These F5 e cosyste m s overlie b edrock  at 2 to 4 fe e t ce pth . Th e  Kaik li 

s& .6z 3 i; th e  only classified soLI of this ecosystem. 

413.60 - F6. Sm e w h at poorly-drained soils of th e  high e le vation. 

poor tim b e r 2,)~  

These axe the extensive ecosystems that occur just under the alpine 

zone between about 1,500 a:ld 2,000 feet elevatim. The soils are . . 

aostly shallow Lo b edrock . Slope s are gentle to ve ry ste e p and rock  

outcrops couxzon, The St. Nicholas se rie s is th e  only classifie d  soil 

in th is ~CosystfxL It is a ve ry stony, som e w h at poorly-drained  m ine ral 

soil, similar in gross m orph ology to th ose  of e cosyste m  F4r. Oth e r 

soils from  volcanic ash  are  in th e se  ecosvstems n ear Sitk a. Subtype s . . . . I . 1 ) . . . .’ :, .‘(. * * . :n .’ .: 

‘h ave  not beea ~ d/& & ~ ;“&  little  &naR&nen; experience or research 

data are available. 

Qpeo standa of SitkP spruce , m ountain h e arlock , w e ste rn h e m lock  and 

Alaska cedar m ak e  up th e  ove rs tory. Den s e  blue b e rry, coppe r bush , 

and menzfecia m ak e  up th e  dom inant understory, w ith  false h e llebore , 

de e r cabbage  and oth e r 109  spe cie s sim ilar to th ose  in e cosyste m  Fl. 

413.70 - F7. Poorlv-drained  jte anic SOS&  of th e  h 1p.h  e le vation, 

poor tiEbe r z on e  

Th e se  e cosyste m s occur in th e  sam e  clim atic z on e  as e cosyste m  ~ 6 

and h ave  similar vegetaLion. However, the soils (th e  Tune h e an 

re tie s) are black , stony m uck s. In add1 t ion, they are the only 

m ature  fore st e cosyste m  soils th at lack  duff layers. 



413.80 - Fx. Freelv-drained soils, site index 40 to 110 ---- 

These ecosystems have sofls with morphologv similar to those in 

aco~ystmts Fl and F2 that have ex:eptionally ltoor tree growth. The 

reasous for this poor growth are not known, but som~z elemental 

toxicity, or possfble extreme deficiency, is strongly suspected. 

Laboratory data for both soils and foliage so far 

pmbleu, although analyses of m&y micronutrients 

elements have not been ;;rade. The problem has not 
. 

aualysas of the following elements: N, I', K, &, . 

and Fe. 

do not explain the 

and possible toxic 

been explained bv 

Ca, Na, iln, Zn, Cu, 

These ecosystems, luckily, are not extensive. They appear to have a 
_’ ‘, *. . . . . . . . . ’ ._: . . ;. - . . ,.:.. . . 

g&tat ‘than noAd proportion of voluqe in Sftka snmxe fc+r the ;;;te 

class. Although uany hemlock may be present, they seem to make much 

leas volume growth per stem than the spruce. 

414 - Mu&es Ecosvs tens Fanilv 

Muskeg ecoysytems include the very poorly-drained, organic soils that 

do not oupport a closed forest canopv. Many of these bops support 

mattered, open-grown trees, tybically lodgepole pine, mountain hemlock. 

Alaska cedar and western hemlock. Few sofl analyses are available. 

Some moisture holding data are in Table 414. 

414.10 - Ml. Sohamum Muskeg 

These are the extensfve sphatmum bogs that occur throughout southeast 

A h ok a. They are composed primarily of sphaqnum peat and are usually 

5 to 15 feet dee? to a mineral substratum. The Kosish series is the 



Table 414. Bulk density and moisture-tension data from 
two muskeff soils near Juneau. 

Ecoeys tern Bulk Moisture Held at 
and Depth Density Saturation 0.1 atm. 0.33 atm. 15 atn. 

e/cc) (Percent water by volume, ?v) 

Ml- 
.,P 0.053 97 4s 32 23 

0.071 97 65 55 44 
0.082 98 72 41 
0.082 98 77 

iii 
52 

0,067, 99 71 62 SO 

HZ- 
2 w 0.137 97 77 73 55 
4" 0.189 91 81 75 64 
6" 0.173 91 74 69 56 
8" 0.177 87 78 74 65 
LL" 0.176 89 79 75 55 

.._,a y., .0.260 . ..85 .73. 67 '.54. 
. 



only claself ied soil. of th is . type . Th e  w ate r table  is frequ ently at 

th e  suBface , and rare ly is m Ore  th an e igh t inches from th e  surface . . 

Soil m oisture  tensions at 4 inches do not tise  above  .05 atmosphere, 

Ve ge tatioo is dominated by sphagnum mosses. Stunted individual 

lodgepole pine, Alaska cedar,, yd wunt;rin hemlock are frequ ently ‘, 
pre se at w ith  occasiaxal rhrubbp wee$ern redcw jqr, uesteru he&&, and 

Sftlu sptuca. Thedoaxfnantshrubs~re crowberryI Labradortea,bog 

memary, swamp laurel and jtmipet.~ Sclrpw is the most common forb, 

vith sedges, sku& cabbage  , and 8raSSe S occupying sndll are as. 

Only on e  subtype  is recognized other than th p normal. 

414.11 - Xld. Ve w  b e e n  SDh 8W IUtn m usk e q  

.Th e se  qra’ iirpfk r t6 th e  ,?&  type  d& crl& u, k xce pr they’ occupy filled’ 
. . 

‘lakes and are more than 15 fe e t de e p to a m ine ral substratum . Soils 

are  of the Kogish series. 

414.2 - H 2. Sedm -s lope  m usk e s 

IIab is probably th e  roost e xtm sfve  m sk cg e cosyste m . Organic soil 

m ate rial consists of partially de com posed , fim  w oody sedge  pe at th at 

is a usual mo to ffve , but often  ten or m ore  feet deeb to a nine ral 

rubstratm. %ey occur on gently rolling to fairly steep, uneven to 

smooth slopes. The Kina series Is the only classifie d  soil of this 

tppe* 

Th e  vatct tabb is at or above  the m rface’of th e  Rzotrnd during rainy 

periods qnd rsldou drops to m ore  than a foot dqtinp. dry par+ .?;. 



A scattered, open stand of lodgepole ptce  , A1zka cedar, and mountain 

h e m lock  is sometines pre se nt vith occasional western redcedar, west- 

em hemkick, sd Sitka S~~ILC~. Tre e  grovth is. much better than on Kt 
* 

muskegs, alth ough  canopy cl-e  se ldc~ ~ ~  e xce e ds Z J ,pe rce nt. Com m oa ., 

shrubs am X+smIo~ &a; big’ msemarp , , warns bupl , c-berry, crab 
,...,. . *-“j_ .,‘,T ‘4‘ ’ 

l pplir,. and a few oth e rs. Low  vegetation is; dqm inated  by se dge s and 

rcirpur with a fair proportion of spt\agmnn. Skunk cabbage, brack e n  
. 

fern, gragsas and oth e r forbs are usually present. 

No subtypes other than th e  norm al are  re cogntz e d . 

411.3 - x3. Sedse-flat muskeq 

,, T)I+ $I: the )$aat gxtefsiys. m+skeg, e cosylste m .. .fr: occupies “ffllied ‘, 
:. . . ,. :. . . 

h&es, often  adjacent to sttoaam . The water table  is at or dove  th e  

ground surface  the ye ar around. Th e  uppe r profile  I$ a loose , poorly- 

pacoaqosed  se dge  pe at, often  w ith  th in layers of sanQ and grave l. 

De pth  to a firm nine ral substratrsl ranges from a usual five or ten to 

m any re0t. The Stane y  tmries ts the only classified soil. of this 

Ve ge tation is dom inated  bv a healthy stand of sedges, vith minor . 

mounts of grasses, sph agnum , and varfous forbs, 

41$ - Alpine  e cosvs te rns familv 

These ecosystem e xtend  upward from the upoer forest zone, at roughly 

2,000 to 2300 feet e le vation, up to the limit of fairly com ple te  

vegetative cover. Soue trees do occur in this zone. but th e y are  m ore  

sh rub-Uk e  in ch aracte t and do not assum e  e re ct stature . 



415.1 - pd. Alpine he3ti-i 

This is the most extensive ecosystem Cne in the alpink of southeast Alaska. 

The coils are mostly black, some&at poqr+p-drained mucks, with varying 
.I ,” ,, ,; 

mounta of coatBe fragments in &&. &y$F. pfo files an4 are relatively 
,dy I; ; ‘< j ,... :;:,. a 1,, 

ohallow to bedrock, although some pet&d&ped soils have profiles ,,’ 

biPlilar to those of ecosystem F2, The Suqnyhay series is the only 

classified soil of this type. Laboratory data from some Sunnyhay 

profiles are in Table 415.1. 

Vegetation is dominated by low-growing shrubs; such as mountain heath, 

crowberry, dwarf blueberry, and copper bus!a, with a wide variety of 

forbs including de+r,.cabbagew .). , . 7. . _.,. _ ‘.‘T. 
lutke+_and lupine. ShruF-l$ke.Sitka' 
‘. . . . . . 

spzuce, uountaia hemlock, and lodgepole pine often occur. 

Only one rrubtype other than the armal is recogniied. 

415.11 - Ala. Alpine heath with ash soils 

These econystems are similar co the,Al type description, except the soils 

are from  vdcanic ash. Soil drainage map be better, and depth to bedrock 

is, of ten greater. 

415.20 - A2. Aloine Sedse 

Zhts ecosystem is moderately extensive in the Alpine, The solks (the 

Hydaburg series) are very poorly-drained, ffra sedge peats which are 

generally one ta four feet deep to bedrock. 

Veaetsti-m 2s dornfnantAy Zow-growing alpine sedge u%ih :?inar mounts 

of deer cabbage and sphavum moss. Small ponds are freuuent. 

Only ona subtype other than the normal is recoantzed. 
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415.2; - fda. Alnlne sedge Sljth ash soils 

Th e e e  ecosystem are  s inllar to the A2 type  de scriptico, except the 

subrtrata am volcanic ash deposits. 

*- 8. Bxushv (snowslide) slope ecosystems 

Fern irr: only oae ecosystem type recoqired in this fdly. These 

t$aeystQl?r usually occur au steep slopes. Snow avalanching is a pri- 

mary reasou for the occurrence  of most, but not al.1 of them. The 

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

ona to several feet of dark brown, very gravelly silt loam over 

bedrrxk or caappact till. The Shakan series is the only classified soil 

of this ecosystem. 

Vegetation is dominated by shrubs ranging up fo about 20 feet In 

height. Sitka aider Is 
. . 

topperbush, end devil’s 

by ladyfern, but nearly 

the dominant plant, along with salmonberry, 

club. A lush forb layer is often dominated 

every species of forb in southeast Alaska 

can be found. 

417 - Other mature ecosvstcns . 

417.1 - Xl. Somewhat a$zrlv-drained soils of th e  low  to intermediate 

elevatfons wits pseudo-alnine vec?etatior 

,‘; 
One k rm m  ecosyste m  ty?e, on the Kah Sheets. soils, Lq fafrlv extensive on 

southwestern Kupreanof Island. These soils are *uelLy only about a 

fooe deep over intermediate t? acidic volcanic rocks. Othec#tse, 

they resemble the soils in subtyve Pk. Labotatoe-da& from or.e 

profile are in Table 417.1. 



Treble 417.1. Properties of an Ecosystm Xl roil. 
Analysie by the Uni.verrLty of Alaska. 

Chemical Propc~tics 

Total Cat Son Exchar.ge Extroctabh Cattons 
NicroRtn Cowl, ty 

Hotiron P’i (Kjeldohl) (tM4QAc 1 Calcium Hagnes ium Pozi 
*r . pw ---------------------meq per lQO~~~~~~~~~~~~~~~~-______ 
0 3.7 0.29 05 1.7 2,3 0.4 

A2 4.0 0.37 27 0.2 0.3 0.2 

B2 4.2 0.30 90 3.0 0.1 0.2 

C 4.8 0.10 31 0.2 .o.o 0.1 



The vegetation IncIude; scattered, shrhbv Alaska cedar, lodgegolc 

Pi-, and nounkin hemlock growing ln cluzqs and stringers. Cmune 

awmr Is dominantly h e ath e r, crovb e rry, aad deer cabbq e . w’ith lesser 

mouuto of sw am p laure l, dw arf blue b e rry, and bunch b e rry. 

37.2 * x2. ?re sZ ~ -drained  SOL la with pse udo-m usk e g ve ce  tatfon 
b 

Yhia very miuot ecosystem type haa aoils sfklar fn morphology to 

th ose  of e cosyste m  Fl and F2, .bui rupports vegetation similar to 

acouyatem Ul (sph agnum  nusk e g). Th e  lack  of a ch aracte ristic conifer 

ovarstory ir unexplrined, but as in ecosystem Fx, an elemental toxicity 

is wpected. 

Tbe  ouly known rof ls in .this group are ou the Totem Volcaafcs of . ‘, ,*.*.;. ,..I 5.. .*. . . . . . .*- .*. . ‘: l . . . .* . . ** . 
routhem Kuprehmf’ t,sland. h  cm raon fqature there it that of animal. 

"liciu " - mall depresrions caused by removal of the outface litter 

rind Qnsmgtloa of fine roil materfal by animals (mostly dear). No 

laboratory data are available, but field pH Oeasurements are unusually 

h %gh  - pH  6.0 to 6.5 at 8 inches depth. 

Overstory vqget8fion is qarse, ah&by lodgepole pine with some 

Aluka cedar and aouatain h e aiock . Be side s sph agnum  m oss, ground 

cove r includes juniper, crowberzy, bog blueberry, Labrador tea, star 
flower, brackgn fem. led-%, and grasse s. 

Youun ecosvs tans 

ecooyetus are those with relatively raptd rates of change in 

and vegetation, and coruequqntly animal population?. They are 

wdergoing priaury succession. Indications are tliat most ecosystems 



0x1 minerd soils approach a amture staq? fn lictla m ore  than 1,000 

years. 

421 - fit. - De e p, fre e ly-dralned  YoMR & uutinl te m m  w @s, 2 150 

rite inde x 

B@t afr8am in southeast u&a am wstsbfcr *aching flood stage 

rmrp fall. Host flow across gentle topo.crsphY in U-shaped ValleY 

bottoms. b terraces are subject to frequent flooding, ad 89 a 

de, the aore  unstable  th e  stre am , th e  ,,& J ctxtensfw  th e  10~  

t==ac- w ith  re lative ly young ecosystem. l cnly one ecosystem sun type , 

ia e *-b8 e nough  to be recognized as occurring on ~CRJ terraces. 

biizons, ranging from 112 to 4 qncha. ~~~~~~~~ the 0 h oriz on is 8 to 
,t 

50 k@~e~ of dark bm w a silt IO- fo fine  san~ y foam , w h ich  ove rlie s 

IW W X~ ~  fe e t or nore of grayish, atratified );rnvcfs ami sands l The 

Toaowc series IS the 0~1~ dssifted soil of this ecosYsten* 

Stam b Of rath e r poorly-stocked, large Sitk& spruces domkmte the 

owmtor7 of these ecosySte31S, &h consi&& trt re d Aie r and m & r 

Om OMtS Of we!s tern hemlock. me spruces ara untdry “stilted ,” SUP- 

m -d by e rilarge d roots. me oriRia conFfur seedbeds were9 ia 
I A . 

most' Lf oat rll cases, stubs or logs_ of f~ood-CLlled or windthr~ 

trees. After the spruces became mtabi$$hcd, the seedbeds rotted 
. 

W~YD leaving theit roots to support their bolnac 

, . 

hnm patches of salmonberry, devil's club, ml1 currvrt dominate the 
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ahrub layer. A vide variety of herbaceous plmts occur as ground 

ve ge tation, includk q  Lady fe rn, viole ts, and many other species. 

After logging, spruce re ge n e ration is 

to stwzps ;nd rot&ix logs and chunks. 

club uad currant usually dominate Fhe 

scatte red , b e ing mostly confined  

Alde r, salm onb erry, de vil’s 

ei.ce. 

s- v. '~~OMQ ~coeystens on Erosion Escarments (V-notches) 
I ’ 

M8ay steepgradient streams have carved V-shaped incisions into valley 

8l0peS arid floors. The walls of these “V-notches” are extremely steep, 

aud consequently, geologic erosion is rap&d.' W ate r e rosion, soil cre e p, 

saall landslldas and rave l are  all active  and pre vent th e  de ve lopm e -;; 

of m ature  ecosystems. 
. . : z_. . -*, 1 

,,Fhf.s type .cpul.d;.readily,_be sub+i+,$ed into young 
. * ‘. . ,. . . . 

bruihy slope (bvi; joung f&t (flv, f2v, f3v, f4v, f6v) and yomn 

8lplne (i&v)_ ewsyscems, and rock outcrop. tk m e ve r, a8 m ost V-notch88 . 
Fre small and narrow , subdivisions w ould usually be too imall for 

practf.cal managezmt purpose s. This group of young ecosystems has 

been subtyped on the basis of soi1 materials as follows: 

vc - V-notches in compact glacial till., . 

Vf - V-aotch e s in fine  te xturtd deposits. 

Vr - V-notche!3 in rock. 

423 - Younu ecosvstens in the Y akutat are 3 -._-. 

Trr the Yakutat .portfon of the Totlgass, matute ecosystems are restricted 

to same of the mountainous areas. Moraines 600 ycafs c&d or less kxar from  . . 

& tuft Cape co Chicago brbor and fern a se z iclrcle ‘south  of Russe ti 

Fiord frw west of Situk Lalcc to 3310 neat old Sftuk Creek to the 



m ountains a few mUea south of Beasley Creek. Xoraines, tiU,and 

lake sediments 200 years old or less occur along wger Disenchantment 

Day, around the entire lengths of Russell and Nunatak Fiords, and 

dowu valley from most glaciers in the Pakutat area. Outxash and sand 

dtmu from a few to 600 years old form the parent material or substrate 

for most of the soik of the Y&utat Foteland+ 

WI have little quantitative data & the ecosystems of the Yzkutat 

@ma* Bouever, we 

VW* This section 

data ate gathered. 

can de scribe  som e  of the ecoysytems in a general 

vi11 have to be revised an! expanded when more 

Deco. freelv-drained 6011s on stabilized sand dunes 423.1 - f3e. ,. :. ,. 
..: . . i...’ .‘.. : ,: . ‘. *. _ . . ,.: ‘. ..: . 

_.. : ; I . ..’ . .*.. - ., ..’ _* . . . . . 
StiJillzed sand dunes 313 rxtezwfve between Dry Bay and the Italio 

River and aoflhwest of the mouth of the Lost Ritir. Ecosystem obser- 

Pationo ax8 United to the area near the Lost Rilvet 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 rirallat to nature forest ecosystems. 

423.2 - f3m. Deep. freely-dralned soils on moraines 

These are ecosystem that, because they are too well-drained, do not 

go through an itder stage. The soils are stony and sandy. Those 

about 600 

pelopad 

w e ak e r as 

yews old have upper profiles 0n1~ slightly less. well- 

than those of ecosystem FL Profile development becomes 

the soils become younger. Soil physical properties change 

with age aqd by 600 years, are similar to mature soils (fig. 423.21, 

Table 423.2) in the upper profile. 
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Figure 423.21. Development of some 82 horizon’soi1 moisture properties with time in 

southeast Alaska. Fresh till f ram the Mender&all Glacier; 2OO-yew-old f 3m soils 

from the Mendenhall Vallay’and Uacier Bay; :qOO-year f 3m soils from nearyakutat; 

and mature FI soi Is from nw Juneau. 
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Vegetacicn in the 600 year old ecosystems is 'near-climax, with a high 

propottioo of western hemlock and understories si3llar to ecosystem Fl. 

Ecoepstema less than 200 yeeta old are dominantly Sitka spruce and 

cettomcmd tith willows, lupine and Various other shrubs and forbs. 

s&w in almilat e cosyste m s near Juneau, 

does not decrease appreciably 

Secondary miccessfon after 

better tree growth cm the 200 

reaching about 50 fe e t at 100 years, but 

in the older age classes (fig. 423.22). 

logging or burning will likely result in 

to 600 peat old soils. 

423.3 - f3n. beep. frcelv-drained'soils from outmsh gravels - 
_: ',. . 

: Ihue~e~tri$ly gravelly '&id tit& soiii'are bn &m& &&s &d , 
tet?~Ces* Profile Cevelopaeat and vegetation covet depends ‘on age. 

l'he.youngut e.amysteas have little profile develoFent and a vegeta- 

‘tlve cover dominated by willows. Sitka spruce and'cottdnwood 

doubtate the site within a few huudred years. Soil profiles in 6000 

yus-old ccosystens resenbla those of ecosystezt F3g, except the B21 

horitou is not evident and total eoluat depth is ouly about a foot. 

Laboratory data frm one profile are In Table 423.3. Stands are not . .a 

yet clinrw, as heulock occupies only a minor proportion of the volunm, 

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

;, 

423.4 - f4c. Soawhat poorlv-drained soils from outwash vravels 

These ccosyatems are  on outwash pla; ns and terraces that have a. water 

table crow to the surface. The 600 -year-old soils ate mv& palcz ?:. 

th an these of ecosystem -f3g a?d freqyently hatpe up to a foot: of fin&ran& 

on top of the gravels. Vegetation is pinflar to that of ecosystem f36, 
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Lcosyst~~ f3g roll hbout UO yo~rr old). Arulysle by tne bnlvrtstry 

dor Iron 

_a- 

PH TOCJl Cat Ion Eschmgc . . Extractable Carloar 
LlC rCqvu CIpJclLv . . 
(SJdd~bl) 

. 
‘Calciu Hafrlneslum pOteDelW 

------.--_--- __--_- 

- . 
0 J.d 1.42 144 1.6 

. 
AL 4.2 i,.!!! LU6 . 4.4 

Ii 4.1 U.lU cc 0.4 

dJ 1.Y U.Ub 6 ‘3.2 

Table C2J.1 hyslc~l ?‘ro)ertles of YPkufJt Ecosysccn f3m sol1 (rbuut 503 yc~rr old). . . 

?hystcJl rioprrrlrs 

3.2 0.5 

2.0 C.5 

3.1 U.US 

CrJCo 0.01 

AnJlyrcs by the lnstltute of Northern Forestry (core uaoplcr). 

._. _-v-m--_- --_ .-e--v_ ---_- m-‘--*--- _---_-_-._-_-__ --- - 

_ tlurlruu Uulh Uumlty ?blrturc held Jt 
. 

Saturac Ion l/J Atunpuarr 

__ _ ._ ._-a___ .._-_--_____ ____ _.___ ____e_--e--P -__.-_-__w 
C/CC ((1) PV (4 PV (n) 

U U.Is~U.ulY (4) rnlfl.2 (4) .ql.c (4) 

Pi l.l7~.3JU (5) al?.* (5) %zJ. 6 (5) 

15 AlmOspllsrsJ 

-.-----w-s__- _________ __- ._ - 
Pv (d 

41tr. 7 (4) 

2v9.r (5) 



-e xce pt tre e  grow th  is poore r and volum e s are less. 

423.5 - f5. Poorly-drained  orsanfc soils .des tined to become fore sted  

These ecosystems have thin orgapic layers overlying: wet, gray mineral 
I 

uutarl&ds l The uater table is $e aaonally above the surface of the ground, 

Smiges, gramsee, and willows form the dominant vegetation. Afte r 600 

yeare, l scattering of sptuce itrdigtes the eventual successional trend 

t#ard F5 ecosystems. At this time; wk cannot be certain of the “break” 

betveen ecosystem f5 and m. 

423.6 - m . Young nuskecs 

These ecosystem have a vacer table above the 
. ; ‘. .; _: ._ ,‘. . * 1 :. . a. ; . . _: :’ *,* .. c . . - . . . 

&t, if &t all, ‘of the year. !bllas J&es 

in this grow, but only those ecosystems with . 

nantly uedges, are included. 

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

c foot or 60 to a erineral substratum. 

424 - Other YOMQ ecosvstems 
s . . 

With the exceptiou of Yakutat and the 
. 

young ecosystems are not extensive on 

diffyukt kinds, and few quantitative 
_  

tbm -. Cousequsntly , they will not be 

surface of the ground 
I . . ; 

. . . . . 
could theoretically be 

land * vegetation, domi- 
. * 

young e cosvs tam s de scrib ed  e arlie r, 

th e  Ton&s .’ They are of many 

data aze available for most of 

described in detail. Xost of 
, / 

these same ecosyr tern C]pes occur Ln thg Yakutat area as well.. This 

section will be revised and expanded when data are avr&kble. Knovn 
‘.) 

Mnds of yousan ecosystems aze ai follows’: 



m. l'hos e 

fln. 

f2m. 

f3m. Th ose  w ith  fre e ly-dratned  so+ l.s on m orain e s  th at do not 

from glacial till. 

Those w ith  freely-drained soil6 that go through an 

dde r stage  in th e  auccassion. Prim ary spruce  growth is 

shown in Ftg. 423.22 and.some moisture h oldfng prope rtie s 

%n Fig. 423.21. i 

Those with freely-dtalned, very shallow-to-bedrock sofls or 
I 

bare rock  th at do not go th rough  an alde r stage . 

go t)r:z qh  an alde r stage . Prim ary spruce  grow th  is 

y&man in Fig. 423.22. 

f5m. Those poorly+rained young m usk e gs th at are  de stined  to 

be&e @&rest ted . 

m. Young+muqkegs. 

0. Those fm outwash gravel-s and sands. (Sim ilar de finitions 

sa above for flo, f3o, and f4o). _ 

.l. Th ose  on landslide  tracks, 

fll., Those that go through aa alder etaqe. 

fz1.. Tho69 that do not go through an alder stage. 

222 - Hl6cellaneous svstem 

S,aq~ ...& e as with little real soil are grouped  h e re . Th e y are  included  
; 



_ tinly because of their extent ad hydrolo@ c signif- 

icanca. 

433 - R. Rack outcrop 

Thea8 areas are essentially bare rock, utth or uifhout a lichea 

Ice ffelds and glacisrs. 



CH A PTER 500 -. ECOSYSTEM ETJtK TIO NINC 

Ec%ystezns are a complex of living organisms and their environment. 

Many cmplicated reactions and Interactions are continuously at work. 

It ia coaven ieut to dfscuss e cosyste m  functionlag In te- of “cycles”, 

such as the energy, hydrologic, cartion, and nitrogen cycles, evea 

though these cycles are interdependet and occurring simultaneously. 

Each cycle is quite complex, with’ inputs, outputs, and seasonal 

v&riation. 

Enemy Cycle (To be written) 

Hpdmlocic Cycle (To be written) , 

. . . ,.: 
&r&on Cpclh : 

- 

The carbon (orgsnic uWtet) cycle 18 p~sfc to ecosystem productivity. . 

Plants traneforza atmospheric carbon (carbon dioxide) into organic 

aatter. Ecosysten productivity depends on how fast 311s transformatioa 

take&i place. 

Figure 510.1 shcws the carbon cycle. Organic matter is the najor 

source of plant nutrients in bdutheast Alaskan soils. Consequently, 

organic. matter decomposition is critical to ecosystem productivity. 

Organic matter decomposition depends on the action of roll oiganisms. 

IIZ southeast Alaska, the soils are e xtre w fy acid and cool. These 

factoft have hportant effects on the kinds of soil organisms snd 

th e ir 8+vitp. 



RESPIRATION 
AND CECAY 

ATMOSPHERI C 

\ . 

. 

! 

. 

. 

PLANT 
NUTRIENTS 
(N, P,K, ETC.) 

DRAINAGE 
LOSSES 

Figure * --Th e  carbon cycle  

a_ 

5% 



The eifects of sol1 uacrofama are very 1fn;itrd. Earthtiom and 

other soil aacxofauna are rare. This may be an i;nportant factor fn 

the la-e accmtiations of organic m atte r on top of th e  m ine ral soil. 

The abrupt tramsitions 

Uttie or 00 mixing b+  

between 0 horizons and m ine ral soils indicate 

macrofauna. 

I+  th e se  soile , fungi are  th e  m e t m m e rous and e ffe ctive  orgsrtic 

mat tar decoqosers . 

Soil organic matter dccom positiuu rates de pend  ou sevek factors. 

Amming litter from the mme species,' the major factors are moisture, 

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

,, D e ~ oaitioq  is vary slow below 60.F.. .Cenerally, the rate doP,l?es : 
. ..: . 

for every 10.C. (18.F.) increase in temperature up to about 12O.F. 

Soil te le pe rature  in th e  duff averages about SO* in the growing season, 

-‘an4 rr.dy reaches 70.F. Low soil temperatures are a major reason for 

matter on and in the large accuzmlations of organic 

fofut voile (Tdle 530.1). 

Moisture levels are uear optirm a for 

soib. Decmposition is drajtically 

decompos itfon tn our bettm-drained 

slowed bv either dry or water- 

our bettet .drained 

logged soi la. Lack of oxygen front waterlogging on vev poorly-drafned 

situ greatly reduces decomposition rates. Thts accornrts for the 

extent of cw sk eg ecosystem s  in southeaat Alaska. and their very large 

eccu m lations of organic matter, 

soi1 organisms, like higher pfaats, need a suitable supply of mineral 

meti eats. For exznple, alder leaves demmpose much are rapidly than 



and nutrients on organic matter decomposition and 

approximate range found in southeast Alcskan Ecosystems 

Temperature 

. 

Soil Water 

None a~> 0ptihu.m 

Li@iting Nutrient 



*. 
Table 530.1 

Total organic ;;&tter held on and in the soils I 
of SOL southeast A las k a Ecosy ste m . 

.-- . . 

0 horizons (Puff Iaycr) Miners1 Soils Total Sol1 

Ecosystem 
; 

.-(...A-- 

No. Samples lb. 1sr acre of No. Saqiles lb. per wx-e of Ho, &u&d .lb. per at 
organic matter .I organic netter organic m 
(O.D. Busis) *. . . (0.D. Basis) (0.10, Bas -. 

. 
Fl 

F2 2 

F2r 4 

F3 1 

'ML (5 feet deep) - 

?A2 (3 feet deep) - 

268,417~3q765g 

173,282 

~6;5,68~+78,212 

351,186 

3tL,853+86,948 

. 
4 . . . . *. 

l -. 

1” 
. : 

;. 
a 

. . 

392,658' 

. 

1 

w,94 

1,060,98 

1,233,78 

I/ + Standard Error 



conifer aeedles, primarily because of their higher nitrogen content. 

Tk ia uore  rapid decomposition rate ts evident in Ecosystem 8. In spite 

of relatively high ecosystem productivity, the soils do not have a 

thick duff layer, and the mineral soils lack very dark colors indicat- 

1va of hi& organic aatte r content. Decomposition rates can be 

l t5m&ated by the addition of limiting nutrients, especially nitrogen, 

to tbt soil.-' Iac&ased dacompositio~ rates, ix turn, result in 

increased supplies of available nutrients. 

Large quantities of organic matter lsach through the soils to streame 
. 

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

organic sedinents , especially during the fall rains in watersheds with 

Wgh prq~rtfonsof.aplskegs... Furtherc. evide&e.is found in the soils ,A 
. . . 

of ecospsteats FI and F2. A black, muck; layer’of precQitated organic 

m atte r often occurs above compact till, 
. . 

8nd abovta limestone bedrock, where high 

change in humus co less solubla form s. 

. 

where seepape is almost continual, 

pH and calciumlevelcause a 

Nitrogen is evidently limiting tree growth in many forest 'ecosystems in 

the Tongass (fig. 540.11, consequently, snedal at tention to nitrogen 

itr the e cosyste m  se e m  deserved. The nitrogen cycle is shown in'figure 

540.2. 

,. .,’ 

Little or no nitrogen occw s in the rocks thar form soil parent materials. 

Ibera Is, .howe&, a large reservofr of nitrocew ga E)re atmosphere, but . .?‘. I t, 

gs-as nitrogen (t.12) cannW be assimilated by pl&ts. It must be chem- 

ically combined with other elements, or "fixed," to an available fem. 
I_ 
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._ 

0 

0 

Vn34.74 ea3x 
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. ‘. 
. 
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TOTAL MTROG& IN WFF,“PEfXENT 

1.4 16 
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Som e  ae osph e ric nitrogen  is fixed  by ligh tning discharge, and sL?m;yuentlg 

delivered to the soil In rainfall. There is sme evidence that conifers 

CIIL absorb available nftrogem from the atmosphere. Th e  supply of available 

uftrogea frota predpitatlou Is quite mmJ.1, probably in the neighborhood 

of oaa pod pe r 8cre  pe r year. Tb$s Is only a few percentofthe require- 

ment of (L healthy vegotat$ye cuw m .i If nitrogen loss by le8ching b 

lm8, hwmmrr, thie mua& awwal rate caxt accumulate 

total over the 10,000 years of eoU fornation eince 

to a significant 

deglaciatioa. 

Biological fir&ion is au important source of ecosystem nitrogen. Alders, 

l ome llchenr, lupine, vetch, and other spe ciie s have the ability to sy&iot- 

Ially fix nitrogexl. The alders ate probably‘the most efficient nitrogen 

Oregon, the ~013. under 4O-year-old red alder, contained 4,000 pounds per 

icre 91ore nitrogen than the roil mder an adjacent 40-year-old conifer 

otand. . 

Large mounta of nitrogen are in tha living and dead organic matter of 

our macure ecoaystc4m. IP order for organfc aitrogen (protein) to become 

available to plants, it aust be broken down 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 

mew v&e soil tkaperature and aeratfon are cricfcd factors in organic 

meter decomposLtion gates. Nitrogen’in itserf can be limiting to eofl 

organ-, thereby af fectlng 
,’ I 

decomposition rates and nitrogen release. 



Data on the amuats of nitrogen fixed in and moving through out ecosystems 

are largely unavaihble, except for organic soil nitrogen ir? some forest 

ecosystem (Table 540.1). Fipire 540.3 shows data of this tvpe for a 

S-year-old Douglas-fir ecosystem in Western Washinnton. Note that about 

oaa percent of the soil nitrogen capital ia taken up by the treea in the 

Uuhingtaa ecoaystesl. It fs Uk e ly that uptake in Fl ecosystems ia oume- 

whaz mom, and in FZr ecosysteoPb cromewhat less than thaL zf Lhc Uashing- 

ton ccosyetem. In terns of pereeitage of the soil nitrogen capital, 

yearly uptake in noutheast Alaska ecosystems must be only 

cm8 percent. 

This illustrates the effect of our cool soil temperatures 

.astter detoqosftion and autrieat.release. Soil nitrogen 
*_ * . -. 

exceeded leachieg loss (plus that held by the vegetation) 

of almost one pound per acre per year since deglaciatlon, 

a fraction of 

on organic 

accuurulation haze 

by an average 

about 10,000 

scara ago, in &d on soils of ecosystem group Fl. Actually, the 

8ccuzmlation rate has probably been closer to 0.7 pound per acre per 

year in Fl soils, as ecosystem flm roils accumulate about 3,500 pounds per 

acre during their first 150 years after deglaciation. 

leaching losses in El soils cyst be quite lw in order 

quantities of nitrogen to accumulate. 

At any rate, 

for such large 

47 



Table  540.1 

To:al organic nitrogen held on and in the s0i1:~ of sane southeast PilJskan 

ecwys tens : 

’ : . 

0 laorizona (duff layers) Mioeral Soils Total Soil 

. ‘. . 

No. lb., pe r Acre  NO. lb. per Acre No. lb. per Acre 
Ecoops tern SalilplCrr of N Samples of N Samples of N 

m 9 3,802+437&' 

F2 2 1,889 

F2r 4 .3,2O?ti?6.. 
. . : ., . . . ., . fi - ., '__. .._ . pj ', . . &..." 2,716 ' ' 

F4 4 3,909~1,034 

?9’ 2 2,168 

Al - 
4 

g 2 Standard Error. 

7 

0 

,. :. - :w.. 

1 

I 

7,047~1,790 7 

0 

,.Nil(Bedrock) 4 . . . . 
. . . * . . : 

,. 6,000 
.’ 

1. 

2,934 1' 

Organic. Not 0 
rooted below 
0 horizon 

- 2 

l&344&639 

3.,207586; .' 1. 

8,716 

6,843 

._ 

9,038 



Upf ok* 
W 
Tier 
26 Ibf:\/Yr sub. veg 4 IblA . 

----________ 
Nitrogelr Con&c+ of Forest 
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Alask rl 

Ff - 9,800 ,+ 440 L’ ‘_  
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Figure 540.3 Distribution; and cycling of nitrogen  in a second g&h Douglas-fir eoospste@ ib 
W ash ington e n rf com parative  soil nitrogen  contents of two Southcast AIaska fotelt 
ccasystms. L)iogrcral and Douglo+ fir e cosyste m  data from: Cole, Dale W, and 
Stanle y 2. Ge sse l, Cedar ltivcr H cw arch , a Program  & or Studying th e  Pathways, 

Rates, dnJ Proccsscs of Elcrncntal Cycling $n ;I Forcgt Ecosyatcm . Institute ot 
Forest products, Unive rsity of W ash ington Colle ge  of Forest Rosourcel. ForoS~ 
Reso,&ces Monogrbph  Contributfon No, 4. March  19 68. 54 pp. I\lus. 



Based on accumulated 6011 nitrogen and inferred evidence, the follorinp; 

statments about the nitrogen cycle in scutheast Alaska seem warranted: 

1. Large quantities of nitrogen are  h e ld in the ecosystems. 

2. Wy 8, fractloa of one pe rcent of th e  total soil nitroge a is 

released anaually 

3. AvaUable  

e co8psfe m s. 

for uptdce by hfglfer plsnts. 
I’ I 

nitrogen is limiting productivity iu many of OUI forest 

4. litrugen le ach ing loss from most,of our forest ecosystems must be 

S. In m & t fre e ly-drained  soils, incre ased  soil te m pe $ature  (from 

cle arcutting or thinning) or nitrogen cktent (from  fertiliz ing) w ould 

result 14 incre ased  organic m atte r de com position and nutrie nt avdlability 

‘io Ugh e r pfants. 

561 - Im lie ations to Fre sh  W ate r Ecosvste m s --I 

“Ptiplory productivity” (th e  Sase  of the food chain) is at a low  le ve l 

in m ost fresh  w ate r e cosys tecq in south e ast Alask a. In general, the 

gte atar th e ir prinary productivity, th e  greater the productfon of fish  

that feed for e xtend ed  pe riods in fre sh  waters, such  as re side nt trotit, 

young rteelhead, and coho and red salmon. Ptfnav product f vity is gen- 

e rally conside red  unim portant to pink  snd ch um  sdlnon production. 

Prlnary productivity in an aquatic ecosysterr varie s w ith  many fa$cors. 
3 .! 

Among these are ligh t, te m puratun, and the ,& ?olv of w se ntfal e le uznts. 
i 

I 
&  

Crganic staining of uiany of our w  ters uouI2 appe ar to lim ft prinar? 



productivity by reducing light available for photosynthesis. Cold water 

temperatures m ust also be lim iting,. H ow e ve r, if tcnperstures become too 

WQ-n, salmonids can be adversely affected even though primary productiv- 

ity is high. Of the essential elements, there are indications that 

nftrogen is limiting productivity in maav freshwater ecosystems as it is 

in many tares trial ecosyatenua . 

Data from kodiak Island indicate'the optimum lake primary productivity 

occuti at levels of at least 0.25 to 0.5 ppm NO3 and 0.05 ppm PO4. This 

level of phoaphate is evidently com m only exceeded in southeast Alaska's . 

vrters, but data from  stream s and lakes'usually sh? less than 0.2 ppm 

of nitrate (Table 341). 



Table i41. Nitrates and Pho 4‘ .tes ia Some Frcshwter8 of the lkgioa 

Area and Hame Sample pate General Watershed Ecoayetema NO3(Ppr) PO4(Ppn) 

'Southeaet : 

Mg (108) Creek 

Stacy Creek 

Kadashan Creek 

Hain Stun 

Lower "Hook" Creek 

Upper "ilook" Creek 

Upper Kadashan Creek 

"Tonalite" Creek 

SmzJl Tributaries to Falls Creek 

I1 

1/2 

u3 

I/r, 

115 

Hcndenhall Flats 

Ho rainc Lake 

C1-bcfcr Lake 

4/18/67 ,F(85%) H(8Z) R(7Z) 0.0 

4119167 F(77X) H(l7Zi 0(1X) A(U) R(3Z) 0.1 

6/25/68 

6/25/68 

6/25/68 

L/25/68 

6/25/68 

P(62Z) n(14Z) B(9Z) AtR(l4Z) 

F(76Z) MIX) 11(5X) A+R(UX) 

F(SlZ) H(8Z) B(l8Z) A+R(232) 

P(52%) H(2OZ) B(9X) A+R(lSZ) 

F(SSZ) Mil4%) B(l3Zj AtR(17Z) 

0.1 

0.0 

0.2 

0.2 

0.3 

a/17/68 

8/17/68 

a/17/68 

a/17/68 

all?/68 

F (rardi a turbed) 
. . . 

F (undim turbed) 

P (80X clearcut) 

F (80X clearcut) I 

P (80X clearcut) 

0.062 0.695 

0.063 1.02 

0.076 0.318 

0.087 0.850 

0.120 I.94 

8/16/56 

8/16/56 

i 
fls (Sitka elder) 

flm (Sitka alder) 

0.1 

0.2 

-- 

-- 

- 

- 

0.00 

0.00 



Nitrol;en is evidcntiy lisitfng prim ary productivity in m ost of our fresh 

w ater ecosystem. Nitrogen is carried into freshwater aquatic ecosystem 

with: 

1. 

2. 

3. 

4T 

Prwipltation 

Croumbater (includ,Lng overlurd flow from muskegs) 

Terrestrial detritus (piim arily vegetative litter and insects) 

Anedromous fish 

IO illustrate the gross uagnitude of these sources, consider a hypothet- 

ical watershed vith the folloviag characteristics: 

Watershed area 25,000 acre s 

Lak e  so0 8Crw 

Streaar courses (Including smallest) SO0 acres 

Salmon rm (75,000 pinks, 2S,OOO chums aad cohos) LJ~,tMN salmon. 

Ye arly nitrogen inputs:' 

1. PreclpLtstion. Assume one pound per acre. 

1,000 acres of water - 

2, Crounbrate r. Assum  one  pound per acre leached from soil. 

3, Terrestrial 

1,003 pounds 

25,000 acres - 25,000 pounds 

.? 
dvtrftus. Assume 25 poundk per 

. 
acre . 

600 acres of vager = 13,MJ no&&s 



4. Anedronous fi:;!x. Assune .03 pounds per fish. 

100,000 salmon = 3,000 prxmds 

This analysis is based on some rather broad asswxtptions and approximations. 

However, they should be somewhere near the: real order of mag*titude found 

in eoutheut Alaskan watersheds._ The adpis indicates that about half 
:i 

the upkatie nitrogen source is from groun&ater,_ 30 percent from terres- 

.triaL detritus, and 20 percent from decaaposing salmon carcasses and eRgs. 

The dead salmon source may be less im portant th an indicated , as many 

car&ses are vashed out to saltwater in th e  fall peak flows, 

Of the terrestrial ecosystems, those dominated by alders will have ehe 

l,argast concentration of nitrogen in the groundwater. Althoukla scanty, 

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

Hanageuient pra&cks that increase avatlable  soil nitropen  supplie s 
i 
(fe rtiU,z acion, incre ased  soil te m ue rature  from timber hatvest) or 

reduce tregetative nitrogen uptake (timber harvest, herbicide treaments) 

shouid result in increased nitrogen in the groundwater, and consequently, 

increased freshwater primary productivity. Data In Table 541, from 

small fributaries co Falls Crhek, indiLate about a 50 percent increase 

in nitrate concencrrtion resulted from cleareuttinp. 



Figure 541. Relation of stream nitrate content 
to proportion of alderydominatcd 
mature ecosystems in the watershed 

.2 - 

y = 0.06 + 0.01 X 
I 10.6 

* . 

OI t 1 I 
s 10 .’ IS 20 

Pffc8nt 6 ecosystem9 (SITKA older slopes) in the woterthed 
,.’ 



CRAFTED  600 - ECKXSTEX !&U'S MD YAPl"I:?C _-_ 

The location and extent of ecosystems are shown on soil maps. On the 

Tong8s8, soil mapping will show e cosyste m  families, tyFec an\i sub- 

types. Mapping hit symbols wig1 be‘eCoq8tem SydO~, although the 

et-e of vegetative succession lq nof infe rred . Th fs caa be seeq by I' : ii 

thump -8~ ou the ground. For '&stance. receut clssrcuta or burns, 
. 

ptnrggroudr, clilnax stands, etc. ehould be evident to the forester 

or other map user. 

a- soi1 Manning. Soils are mapped by s’ccnnbination of on-th ym ound 

investigations and ae rial ph oto inte rpre tation. It is not fe asible  

to visit e-z& delfaertion, aor i8 it possible tO.$e?hIea&e e&y, 
. ' .L *w 

a&J. &ei'of sb;; that differs 'from the adjacent soiL Thena 

practlcal,limitations faced  by the rbil scientist in prepari?rg soil 

maps. muSt b e  understood' 
.- 
of the rsmifications of 

pird rscognised by 

these lfmitattons 

all 

are 

. . 

soi?. map users. Some 

discussed in the follou- 

ins sactlaas. 
. 

602 - Haouine Knits. The basic soil classification unit, correspondIns 

roughly to specfes in the botanical classification system, is the 8oil . . 

ssries. The 8oil eeries consists of a group of soils with similar 

ch8racterirticu such au color, texture, kind, number and arrangement 

of hstizouu. SOIL series are named for geographic features near where 

thsy uere first discovered. Ecosystem types and 8ubtypos often L&&de 

aoze than one serfes that behave similarly ecolo~kally snd to 

aauaqarPlnt. Similarly, one series may occur in more than one ecosystem 

GP- Ecooystcms subtypes are also mapped. Thplse 

SOi1 materfitls and slope stecpnesb and shape.. 

are. based primarily on 



“Eccm yste m  m apping units” are  delineated on the zaaps. Each mapping 

Mit Is a s&l.l, tather homogenous landscape. It is usually dominated 

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

each repetitive landscapes each have a limited rantze of soils, climate, 

topo$raphy and \nfptrtioIL It Zs usually fmpossible to delineate mapping 

tits that are ‘*pure?+ and mutab acouysteats of only one m&type. 

-pin8 tits, therefore, coataiu ecosystem fypes and sub-es differing 

from the dcnninaat ecosys tern. These m inor ecosvstem area are called 

Jf the e cosyste m  patte rn 

Jlou the dclineetfao of 

8~."complex" 4s usedI. Aa 

is a0 com ple% 

mapping units 

that th e  m ap scale  will not 

dominated by one ecosystem type, 

ecoryet* ~rpplexis. an area where.two or'more 
8. 

kinds of ecosystems occur in a re pe titive  pattern. The "undifferentiated 

unit” is w e d in areas where *the e cospatuns’do not.occur in,a repetitive 

‘pe tte ru ,. or where management intensity does not justify intensive soil 

investigations. 

The tcoaystems being mapped QII the Tongass are defined in chapter 400. 

gJ- Ecosystem Svmbols. TSq ecosystem symbols used on the Tongass . . 

were designed to infer ~rome oL p the characteristics of the ecosgsters. 

2%~ will, hopefully, allow the map user to associate certain ecosystem 

ch e re cte rie tfcs with the letters used in !!a symbols. 

The ffrst tzttec indicates the ecosystem f&fly. Capital letters 

m  used for m&we e cosyste at families end lower came letters for 

youug e conyste m  feudlie*. The letters used are as follows: 
” . . 



A 

B 

D 

ti 

I 

n 

it 

P 

.*.x 

Alpine 

Brushy slope 

T$&-inf lueaced meadow (d+u) 

Fore at 

Ice  

Uuakeg 

Rock 

V-notch drainagea 

"Xl&ellaie&i 

A uder usually follows the first letter in the ecosystem symbol.. The 

into ecosystem types, besed 

bedrock, etc. that result in 

of productftitv or species 

lmmber is to subdivide the ecosystem family 

oa futures such w soil drainage, depth to 

8igrificant vegetative differences fn tems 

alapo81tiou. 

FUloutng th e  number will oft& ba a lower case letter. Ihis indicates 

a eubdiviofou of 

of roil uate rfal 

lutek uad for 

the ecosysteac type, and usually indtcates some kind 

dlfference that is imporrant to arna@mnt. The 

ecosystem subtypes are ar follow: 

5. 

b uplifted be8ch deposits 



deep 

sand dunea 

fine t3xturrd depomita 

landslide 

ourwah amda 

Staap l lopea ara Indicated by underlining the ecosystem symbol: a single 

mderlfna for staep, smooth alop~s and a dashed wderline for steep, 

brok m n slopes. 

606 - Kinds of Hapafn~ Units. The symbol "Pla" (a single ecosystem -. 

aubtyp) fndicataa that the delineated landscape is dominantly steep 

FL e coayste m c on aah. However, inclusFcna of other ecosystems are 

11441y to be ‘found, such aa F&, &, ‘etc. Incluaiona are alms t 

al.vaya prameat. In delfneatqd ecoeystmm units. 

‘& C-*X of ecosystems is hdicated bv tva Setters or two numb~ts such 
\ 
aa\Plt, (m cwplax of Fl and F2 acosystewi) 0.r WS (a complex of M2 

r 



md F5 ecosystem). The im jor ccmponents of ecosvscem cowlexes are 

iefined in the map legend. 

Undifemntiatud units reap be shorn by a single capital letter such aa ” 

A, (um iifte re afiate d alpin e  e cosvste m a) 
: 

m ch  aa Ffrt (au uxLdiff8r8ntiet8d group 
._. .: :: * . ; 

or a cmbinatiob of symbols 

r cormistin$ 0. nr aad flt)l.. 
.- i ._. 

m 01~. delineation 80 deufprrrttad my be dominated by one OL: the other:;i 
* . . ..-. . 

or both  of thae 8co6ymz. - 

Bacruse of the unawoidab18 8xistence of ~chasions, on_site fnveatinatims _- 

l re necesmrv to determine the ecasystem at anv po4-t. 
. 

s- Cornlatian of Earlier Soil Remrtt. 

mps have‘been is&s& prfor to development 

c-~~=$sz e&w&~r?ts of the aEppfng rrnita 

Several soil reuorts with 

of this c&sffickicm. Tire .- 

used are p.Cven r,r. this sectim. 
I 
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. . . 

,l’lh e cosyste m s of ‘the Tongasa are being Led to produce timber, \tater, 
. 

vildlffi’hab,i~at nd recreation.o?~ortrmities. Often these. uses ockr' 
..* . . . . * 

rlmaltunooualy on the lame land. IIouever, dl;fe r& t ixoryst&  m ay ‘. 1: I -- . 
. . 

. I 

ham vast&y different suitabiUtier for each of thzse uses. Ecmprteaw 
-: . -’ 

pm u@xsnt rdrtiona us diacummd irr this chapter. 
. l . . . . . 

. 
. . 

Infopahn on TOU~SSS Nuid Forest ecosystem ad their arrrnarz-ent 

hs been collected since the start of the Region’s soils propram in 

IS61. EarprtcP suitability, product%& and manap,enrnt limitation 

infoxyaatioo b listed in ‘Cable 700. Th e  land numa~er can LSLSS tb _ 

bfor+ion in this table and the explanations under the varioqu 
: . *.. . ;. ,. 

. . : . . . . ; . : :. - . 
frractlouh kbd,c&ns~‘~o better plmi the use of the land. The 

ineupretacioM in 

dictate tliu8e of 
Z 

&mm. 

Table  700 and th fr. re ction are  not intend ed  to 

the land but to evaluate its potential for vrrlous 

Th8 ratinga in Table 700 are by ecosystem classification mi ts , us ual.1~ 

by individual ecosystem tybu 

mpplng uai ts . Xapping units 

ficatioa units and almost all 

ipclusions (ree Chqter WO). 

or rubtvpas. These are not the same as 

are often complexes of ecosystan claasi- 

mappirrg unf ta contain undesignated 

SoU mape nay be colored for sny of the ratinm in Table 700. For 

examle, Oreerr could be used for the “best” ratinp, yellow or orange 

for “fntemediare” ratings and red for the “worst” ratinp. Sftkr spruce., 

rite fndex, for instance, could be color coded for an entire soil map 

or snp part of it. The same could be done for landslide hazard, 
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cont. Table !i41. Nitrates and Phospv'-s in Some Freshwaters of the Region 

jkea and Name Sample Date Ceaeral Watershed Ecosystems 

Mendenhall Flat6 . 

Glacier Lake 

Glacier Lake 

Glacier Lake 

8/31/56 Gfl (Sftka alder) 

g/12/56 .Cfl (Sitka alder) 

10/13/56 Gft (Sitka alder) 



T&la ?&J. dosysccr tee* and H8lu~emcaL 

Qllrt 
s1tka 
Spruce 

Soil .uaaer 
site 
Lndrn 

Al 
A I., 

A& 
A 293 

n 

u 

v, 111 
2 

fir 

Fl 

tf 

tla 

tla -- 

tu8 
FlC 

IIC __ 

rtysfaflur~ 
Linnancd 

I. Jd8mtlan IW 

. . liu 

SuucrptJbi11t~ 
to 
I nhctd 
Sedlrent LMdrll44 
rr0dm ion tfatard 

L I 
:i ?I 

n VL 
L VL 

If n 

L n 

VII ? 

!I VI9 

L L 

tf a t-J+ 

:I :i 

II II 

L vfe 
:I H 

if vfl 

Ihptr to : 
S88SOMl 

S8tur8tlou~~ 
LffCl 
(fnt) 

U-r/r 
I-3 

U. 
U 

l-3 .r 
l 

&. 

112-34 

I-3 . 

2-J+ n ’ 

3+ 

H 

:*w 

L-2 

fl 
ll 

I 

II 

n 

. 

II 

:4 

d 

I 
:4 

il 

I H 

L ?I 

L n 
L H’ 

L I4 



SPtac8 
sita 
lndu 

l%J 

foduud 
srdlwu Ladrlldr 
rroduct lo@ uua td 

L 

lsd 

150 

Y 

vu 

15U L 

T20 

1N 

n 
L 

II 

9u 

130 
13'J 

L 

L 
1 

1w tJ 

* ” 

SOltOlQf 
Lanaocd 
Lllowed 

1u 
1w 
&NJ 
130 

113 

Y 
VL 
L 
L 

L 

L 

H 

m 

VL 

? 
L 

H 

. 
L . 
L 
n 

I1 

I 
VL 
VL 
VL 

VJ. 

I . 

N 
n l 

!I 

I( 
L 
L 
L 

:I 

UwBl 
uoptia 
to 
Bodtoek( tee t) 

6t 

6t 

(c+ 

64 

0 
l/Z-l 

U2-1 

3-i/2 

6t 
bt 

Z-6+ 

2-b+ 
bt 

: 

6t 

Usual 
lOad 
c.onrCNCtl 
?rob lcu 

Cutoank 
failures 
Severly Lr; 
stable cut 
Sevetly la1 1 
sroblr cut 
Landsllcler 
FeU 

Rock 
Wock 

Hock 
Curbank 
Fallurer 
Rock 

FFV 



F4d SbluLr 120 L 

‘i 

loll JIJWS 

Snollhsl 

suacJptlblllty 
7s 
2oducJd 
8edlunr 
rmductha 

n 

Law.1 . 
. (krt) 

l/i-l 

2/2-i 

Ill-1 
212-A 

If 2-L 

r/z-r 

1/2-l 

r/t-r 

I/2-1 

l/l-L 

CmpactlblUty 
?tsductlvit~ 

I 

70 
to* shtuba ‘. Irlm& (f-t) 

. . 
.:. JJ II 

n 

H 
x 

n 

n \ 
H 

n 

x 

l x 

Y 
. 

e+ 

8-H 

b+ 
4-M 

bbt 

* 
. 

w 

LSUJ 1 
ROJJ 
Constructlu 
?roblcPu 

Cutbank 
tros loo oad 
FJiiUre$ 
SJOJ plus 
Landslides 
FN 
cwbrnk 
FJ~~U~CS 
Sue plus 
laadslidcs 
CutbJnk 
FJllurer 
Severely un- 
SCJbk Cuts 
SJme plus 
Lmdo lldvr 
Hoc&i, Cut- 
bank FalluCes 
same plus 

-- _~___ 



susceprlbI11ry 
h 
18dQQed 
kdlamr 
rmhKt1oll 

. 

L ” 

VL 
VL 

I 

VI. . 
L 

L 
II 

4 
Var. 

LUldSlW1 
mas8td 

Vl 
t 

w# 
VL 

L 

VL 
L 

L 
w 

h 
var. 

VL 

VI 
VL 
VL 
L 

VI. 

vu 

VL 

L 

VII 

*. Y 
*-- ” 

. : 

:I 
. :I . .. 

. tl . . n 
. . 
. : 

._ 
. u . . I 
*. II 
. . ‘h 

. . . b 

..’ L 

‘4 rl 
. . 

. 

Y 
‘II 

‘A 
II 

Y 

n 
N 

u 
II 

*b 
1 

l 

L 

L 
L 
:I 
:! 

:I 

L 

var 

Uccncss 
Uccness , cut- 
bank falltiter 
YMCQ*SS 
Uatncss Jeep 
W&QQlCS 
Eevcrly un- 
SCJClO 
cUtbaollS 
VQtnab. tbcib 
Sara plur 
CUCWIQY 
tlilurr~ 
IlUck, vetnesS 
SQUQ plUS 
l..anJilidei 
sue 
Rock cut~ank 
F~ilurrs 

ICC 

scvcrc cut - 
bank trllcro 
Avalacites 
l.mdrIldcs 



Uauucd 

Abbtwl8t low : 
In19 e cosyste m  
bstlutrd 
boded by 01 th wt tidoo. 
Occwloeally boded dor&l Id&b tuooif. . 

. 

I;rual 
Bocd 
Problems 

i 1.. 
.4 

Severe cut. 
bdl f,Llu 
Avolmcho 
Lands  lldu 
kxtrcarly : 
Uwtrbl* 
Bock, 
Avolrnclrlll 

_. 



ccmpactibilltp, deer forage, etc. 

Definitions of terms used In Table 700 are in the following se ctions. 

Th e  first colum in Table 700 lists the ecosystem @assf fkatton \m%tf. 
., 

The mcoud, the cluaified eairS that are grouped in the ecosystem 
6’. ,.. _‘. : . 

m aadrubtypee. These names are aU teutative aad subject to &au* 
.:. : . . . 

du& ouI&al. Soil coaeaslMtiou Service ctxrelet2on. Many eco&i&& 

trpr do kt lips nmai SC&&, because N8tiozml Cooperative SC&“’ 

:I? 

l ummys bmm not yet been atedo in areas where these soils occur. . 

given in the co1um11 "tallest Sitka spruce site index" ark 

dettna%ned in the Soil-Site Index Ada&%lstrative Study. A fw . 

estimated md l o irrdicated by footaotes. A dash indicates,_. 

'thr ecaeystem ie not .uic.cd’ for ;imb.r production and "war. ” indicates ,. 
highly v&able rfte fnd%xm . ’ Theqa rite indexes iare, according to . 

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

SatSngs mder *‘ouaceptlbFUty to induced sediment production" are  
. 

dativa within the Tongue Naeioaal Forest. There are not comparable 

ta other uwe. For fustance , en ecosystw that rates “high” in the 

Iongrss might rate rrloww In ~lfornia, in terms of tous per acre of . . 
sediment xeachlng the stream after soil disturbance. The classes in 

Table 700 

"Verp 

are  as follow : 

high” Indicates ecosyrtem on vqf atcap slopes that are 

met Ukely to slide or erod;! when disturbed, These ecosystems 

cmtributn large queatities of sediment PO streams under natural 

condit1oas. 



?~gh” lhese ecosystems are abo on steep slopm, but because of 

the4,t noil materials and vegetation are less likely to produce 

damaging stream sedtients than those rated "very high." Also fncluded 
.’ ._*.+.:-'. - 

um  sum  acosystm u with soils of fine texture on gentle to moderate 

'W&r&m" Sndicatea acocrystv 011 moderate or short, 
. . . 
w or &mces..!Rumoeoi~ ~0 generally atable 

uhm~ion, small. elidee or rlumps may occur. 

fairly *,+~~<-I !-‘ 
. “;* r: . . . ..~. . _.._ 

UAtll disturbed *. 

%u" indicates very &allow @rural soUs, sofls on gentle slopes, . 
or organic soils on fairly steep slopds that have little sediment- 

produ&gh&rd. 

“Pay lou” aiiwtu argadc soila oA$entle rlopes. 
. 

knd&& hazard gives reIatfv8 ratings for potential landslide problems 
Z 
of the v8rious ecosystms. Several charact&?rbtics are consideted In 

this nt!lng, iocludiAg soil depth, landform, pcrmeabilitv of the profile, 

md 8fWQAWs of slope. Soils occurring on long, smooth. steep slopes 

tith 2mpezmeable substrata have the hiThese landslide hazards. Other 

soils tith high landslide hazels include those with fine texture& 

sdbstratr 00 steep sbpes md those in vit!r extremely steep slopes 

l &r m the V-notched drainagr ways. 

“Dqth tu seasoaal satusation level” i!t the sOi is giVWl iA f-t 

tn the normit fall water table level. The water table, may be a pyrched, 

thL0 uatcr table or the re@anal ground water t+bh 

itelatim earn of aoil disturbance from -pacti& forces is 2iveu under 



"conpactibili ty “* These rating are r zlative  for th e  Tongass fore st. 

For instm xe , m any of th e  soil3 rated  "low" mipht b e  rate d moderate or 

hi&h in other are as of the United States. This rating is based  oa ., 
* . . . 

md coarse trrqment (graver and stone) amtat, collofd content, aud 

psoductftity" ti @wea in relative ratings under “forb& 

m‘ fotrrrd wader mature vegetation. Forested ecosystems .- 
_ 

through a period of h igh  forage productivity after tim be r 

rezmvd. R m m ver, after 29  or 30 ywrs, prodactitity becomes almost 

nir aa the young amlfer campy doses: Kinds of forbr and sh rubs 

fotmd irr daa various ewsprtems are given in th e  ecosyste m  descrip- 

cions. 
l . 

The Past two co1uI?ps, "usual depth to bedrock’* and “usual road con- 

atructka probler&" are prinarily for,engfneertng use. 

no - Timber Sisnapezient. Timber productivtty levels vary with individual 

ecMyfstamb. Ibe soils of the Tongess are rarely drl enough to seriously 

Udt am ifer grow tS (Pfgurr 413.01). Cool soil temperatures, excess 

soil water Lp soils uith t=cst+cted draiaape, and esnecially, fertility 

(figure 540.1) liait tree growth on the Tongass. 

The sfte i;rdexes given Ir. Table 700 are far the tallest Sitkr spruce. 

These ore not. the same as those used  in bulle tin 412. Until better 

InforPrtion is avdlable, bite indexes about 13 uait~ less tt;;m those 

rhouu in Tabti 700 can be used  to detemiae yields. 

Experience from past legging fadicates few problem u$,th natural 
A 

nqeaeration, exceot on scosvstea flt and seas of exposed mineral 



soil. Alder and brwh competition is usually a problem on ecosystem 

fit. Bare mineral soil, because? of frost heave, has b e e n  proven to be 

a pooz eeed bed in ali eco?rystuns, except pe rh aps e cosystm  F3b, F3g - 

and FL Regeneration is delayed for 
. 

muss and lfchene becoma established, 1 
av8iiable,~usuaUy dtminates the &e 

soils, except in ecosystcnu f21, F2t, 

eoflr 011 these ecosystems is eacpoaed, 

se ve ral years, 

Red alder.. if 

fol many years 

a seed source is- 
_y.,_‘: 

OP exposed mix&& 
-. i 

F3g and F9U. W h e re  fh& mineral" . 

however, suruce and hemlock 

until a covet of 

growth is gre atly retarded in comparison with the adjacent soil where 

ihe duff layer is at least partially intact: Crass seeding and 

fertfliting has been shown to promote snruce regeneration and growth 

vhlle~retrrding red a.Lder,gFowth on .exposed m+ral soils. . . . . . . * -1. . . . . _ 
. 

tfix&throu huazd is high on all timbered s&la, as root systc?ms of 

spruce and hezzlock are generally shallow. Phys fwraphy and vind 

pqttexas appear to have more to do with wfndthrow than the soils. 

Surface 60&f e.rosiou from longing operatians has been, at worst, 

onlf am lnor problem. It C;ILL occur on swing roads, tractor roads, or 

other places vSere tiaeral soil is exposed. "srosi,on mav be more serious 

00 soils from ash and fine teitured deposits. Aetial cable. ~o&nIZ 

systezr~, well-constructed water bars and immediate revapetatton of 

exposed minerals soils CXI reduce this hazard. 

~'Lhere is some evidence that landslide,- are. fncreasad bv Ioe*inQ 

8ugeeptqla ecas~~stems . @ylc?ver, lawklidr ckentrations can and do x 
occur in stmtkr r.ccraystt;mrr that have rtot hem losmd. 

, 

Soil danage. from tractor lo~*~iz~r: f.s twu;lLl~ srrtnq in all YCLGYUtW6 

except those raced “low” in coqactibili ty , 
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720 - Watershed HanaRement. Water is essential for man and all living 

thinga. An abundance of cool, clear water is required by spawnins 

. 

. Tim T-T- forest has an abuadiace of water, slthough ft varim 

w&d&y io &lity and seasonal availabflity. This variation is due 

primarily to the source w oe pste m s ia the watershed. Stre am  flow  is 
. 

~anarally uastabla wLth tida ranges iri discharge, even though surface 

mnoff occur8 only ou poorly-drained soils. The so2 Is are highly 
. * . . . 

porous;: Wu&h imny’have slowl&&iable la;;, at 

Uatet. seeps rapidly through ‘th e  bs& r-dz & %d roils, 
. 

.-,. . 

‘&kous deptha. 

pmmahUlayers, and iato rfream. 

t 

over ‘8 lowly 

Ifuska~ aa$ FS scosysteas contribute largre quantities of organic 

sediments to strrsms, resulting in typical "muskee-colored" water. 

These dark organic m atte r-s mined v&rs muat reduce lf t#\ t availabi3.i ty 

md prlnary productivity. Glaciers and ecosysterzs with h igil rates Of 

aaturral gw!.ogft etosfon (this& rate h  “ve ry high" under "susceptibility 

to faducad rediaeat production”) contribute large quantities of 

utnarsl 88diaueaats to stream : 

‘Eht m&me aoils of the 'fongass are vqry rmiatant to acccferated 

l tosbt. Au long as the&r thick duff layers,.temaia intact, surf?ct 

8021 8roSiOx8 cmaot occut. The IpIxaerd. l qils are l&h in orgsnic 

utte r apd iron and alum%nup oxide s, factors vhich contribute to 



. . :I 

restitance'to soil particle detachment. Surface runoff or indications 

of aurfac8 runoff have not beea observed on the better-drained mIneral 

roil8 of ih e  Toe gm e , e xce pt th ose  low-lying soils which are samethe 

tided. The soiti are al.1 pernrarble, at least down to impermeable or 

ole vly pe rm e e ble  layer8 that amy OCCU~C 95 substrata. Thereforenumt ., 

ooit da not raturats to the ourface. Without surface runoff, surface 
?.. 

curo8ien CYrrrrot OCCUt. 

Pemeable oolla over restrictive layers contribute to unstable stre am  

flow, bccawe moisture ~~8s rapidly dwn through the profile and 

wetfnpernwable layers into stream8. Th e re  is evidence that mwkegrr 

aoartri3ure even mara to urmable stream flow. As they are saturated 

rim ilar manner:, 

bipefaturtd, as 

which Ls Zergely 

” ., ., . . ‘. 

ktir high rainfdl,' &face" k & if’ie e s’ 

cud F5 e cosys tens mar also operqte in 

also contrlbute,to warm muumer stre sm  

water mavemeW 5s domlnsntly in the upper profile 

exposed to sumhfne. 

The mger working with watershed protection and management should 

refer to colums labeled %wceptibilfty to induced sediment production”, 
. 

"lmdsl.idehazarh", “depth to ‘shasonal. saturation level” and the vakow 

l coaystm docrQtiom8 in chapter: 400 for qusntltative information. 

22% - Recreatlou. The Toyass forest herr, abundant reclreation attractioru - 

firkb~, h--g, s-q, photography, etc., and recreatiou use is 

increasing rapidly. Maxa; factors oth e r th an th e  e cosyste m  play a major 
t . 

role 14 the reiectlon of’ sites for mcreetiou dev+gkxts. The 
,: 

attractions and access factors often outweigh ecosystd factora. 



Be caue e  of th is, re cre ation site s sore e tine s h ave  to be e stablish e d  ou 

undesirable  soils, th us incre asing th e  cost of both  installation and 

rIlaintenauce. In some cdeej, h ow e ve r, e cospe  te rn characteristics and 

qtiaUtfez# ten b8 a major conside ration in 68leCtitxg Sims for RCteation 

d-w?--- . 

The teematSon manager will be most Lnterrrrted in the columna ndeptia 

to 8e e e om 82 l rturatfal &vel" land %ampactibULtym in aseeeeing the 

des%nbAJAty of rltaraate  ecosystem for recreation iqmmements, as 

thsrr tuo features are the most vide-spread proble m s in recreatioa 

developments. “Ueurl de pth  to b edrock ” & I also au important feature 

ip em8 type8 of recrsatiou iaetelPation8, such es pit foilete. 

*‘. . 
l . 

‘. ... . . - . - * , - - . . 
. ., 

z’- Uildlifd h adi& : 
. . . 

The ‘T&&s !i&mal &rest protides habitat 
, 

for large aunbe re  of a vafie ty of ummniln, fish, md birds. Som e  

e cologi& l e on e e  are suitable habitat 0~2; seaeouelly, but year-round ; 
habitats are  avrilable  for fish , deer, bear, wolf, goat, moose aud 

many bizds sad smaller creatures. The uifdflfe habitat manager will 

find pe rtine nt inform ation in the ecooyetem de scriptions (Ch apte r 400) 

end  lrr Table  700. Th e  CO~ UEUAS under “deer forage pruductivity” cootain 

re lattve  rae iags of forage  prkuction in uatural stands. 
. 

The sItpin@ country (A eweyeteate gnd R) is en Importoat sum m e r bbFt& t 

for dear, valves, b e ar, muntain goat, ptarmigan and 8 w ide  ve rfe tp 

of emJ&r birds end memmele. The open meedowe lrbouad with gasee6, 

sedges, forb e  ssd a variety of be-es during the swamr. Cover fs 

awailable in the roti, brush and adjo%ning foreut ecosystems. Stre am s, 

ponds aad lak e s are  m nsrous and water is not linttine  to w tldlffe  

populition e . 



Th e  fre e ly-drained forest ecosystem s (Fl, F2 and F3) provide  year 

uoud v%ldlf fe habitat. Succulent foods are available duriag spring 

and s-r* Leavea, twigs, and in season, berries of bluberry, eUet_ 

barrp, M O . ara eaten by deer, bear and other auknals - Spruce reeds ,:, 

ptovlde food for tma,l+ F_ aal birds. The ahrub ard evergreezi 

‘for& s&8 19 theaa etickystenm ire dtal for the deer’s vintar 
I’ 

Iwa?aL Cover and vater are generally plentiful in all these 

e co8prrte a.s . FoUov%aq logging, the Iov brush and forb vegetatiou 

provide s an e ven  gre ate r food supply except during periods of 

heavy mww pack. After 

rtanb oh&e out almost 

fungi. 

about 20 years, h.ouever, growing conifer 

all the underatory p'lante except most and 

The relatively vet forest ecosystem -(F4 aud FS) provide excellent 

racuciml habitat for wildlife. The "edge" enoironmeat between mskeg 

:md adjoiaing forest is rich vith browsa &tides as well mcculent 

l kuak cabbage, marsh marigold ind other: forbs and grasses. 

The muskeg ecosystems provide aeasoual habitat for deer and bear. 

Dm p m oue  li3it their use during the winter.. In the spring, deer _ 

and bear eat the trucculexat g&es, redges aad faths of these ecociysteurs. 

They ue a&o favored nesting areas for any kinds of birds. 

The tide-influenced maadow ecosystem are heavily-used by bear and 

daelc frr the upring and by waterfovl throughout the year. 

Th8 piak, c&o, sockeye and chum ealmou that spmn fn the Tongass 

importme to the ecouomy of the state as 

wolves, and many birds and small furbearers. 

well 

The 

alsg pratide yearamauud aud eeamoaaL h&it& for 

as to the bear, 

ayearns and lakes 

other important 



fish euch as the seeelhead, cutthroat and rainbcw trouts and Dolly 

VNdl8U. Proper maintenauce and Lsptoveznent of fish habitat depends upon 

en understauding of the watershed ecosystems. 

tH)- ~xmineerin~ The ecosystem of the Toagaaa have me119 chsracteria- 

~$0 t&at affect th e ir use for- roqd md trail coak cton or buUdia& 

~tmdelous. I&perfesce baa ahawp that most soil materials l rs not 

. uubla for: road ffll. The ASSE0'aa.d Unified ratings serve no useful 

purpose for the mature soUs of the Tonga& and are therefore not 

&ted. Boceuse the roila uw 60 high in organic matter and iron 

and altin- oxidaa, and l ra parpatually mkt, only those with 

ASS80 ratlugs of A-l-a are uueful, and aven these must be used with 

Ca&Zl. Ecosyrtama D, fit, Fib; Fit, F3b, P3g9  and F3o may have 

maprbl irr their rubt~fr2-_, +r *&at is wkable fat road construcfion. 
7 

_  Iotig e cooym tm a from g&eta& till or 'outwaah .frequently heve roil . 

MUrid ruitdda for m ad fill, but am roil development progresses, 

cc&loidal l cctiaticn in the profile makes it unsuitable,' Occasionally, 

mature acosyrtem will overlie ruitabla deposits at great depth where 

roil foeion and weathering have not been effective. Soils with 

high colloid content (?~umua and iroa and aluminum oxides) are 
* .* 

atuxot~pic”. That is, tbay tmd to have fair to good stability 
. 

when undisturbed, but becoma fluid un diaeurbanca, They hold large 

quantities of water at field capacity and wilting point (fig. 413,C:2). 

Therafow, they cannot be dried enough to make them useful for road 

Deep organic so&U have bean a QrobkI to road construction in some 

are aa. Host muskegs are nat deep and are favored for overlay road 
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construction a3 th e y  require  little or no clearing. The Occasional. 

deep wskeg, hwever, can become a serious problen if the road 

“bte afrrr th m & h ”’ the fibm ua surface mat of u@ecomposed organic 

depth to bedrock", "wual mad construction probk”, 
: 

saturation level”, %xxIslide hazard”, and 

induced sediment production” should be referred to 

by engineerrs locating end designing roads. The coluazn "compactibility"‘ 

is useful to those locating and de signing trails. Moderate to heavy 
. 

we trdla will require some sort of prote ctive  ove rlay on e cosyste m 9  

w h e re  compactlbility is ratcad “high.“ 

.w mpp&xag and datr are m m e w h at gen eraliz ed  and on-site inspection 
, 

fs ae ce ssam  prfor to desim of snecific ennineerfnn works. 


