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POLIBH PROFII'BS FROM SOUTHEASTERN ALA.SKA 

The ec~enoe ot pollen analyaia on the •orth 

American continent haa progr~aaed rap1dlJ a1nce ita 

beginning about 25 r•ara ago. 'lh1a paleo-ecological re­

search technique had been uaed to unravel the h1ator, ot 

postglacial vegetation an4 climate in Europe tor aome 

time before, although 1ts preaent _degree of refinement 

waa developed by von Poat 1n 1916. Fuller (30, PP• 32S­

325) has d1aoueaed the earlJ workers. and Cain (9, 

pp. 627-628') haa reviewed the later work done in the 

field. In retrospect, the work of Auer in 1927 marka 

the t1rat pollen study on thls continent 1n the peat of 
. . 

southeastern Canada. Vosa, Potager, Seara, and othera 

followed 1n the Eaat and Middle eat, and Deevey (20, 

PP• 717-752) hu, of late,. applied the method 1n !In 

England. The moat integrated regional studies have bee» 

.ade by Hanaen in the Paclt1c Northwest (36, pp. 1-130) 

and more recently ln western Canada (39) and (37, PP• 411­

421) and Alaska. 

~eat aectiona from the Borth Pac1t1o coaatal 

region of Alaaka have not been pollen anal,t1cally in­

vestigated, except tor atudiea at scattered atationa at 

Anchorage (Hansen, peraonal communication), Kodiak 
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(6• pp. 9'7-100), and Adak in the Aleutian Islanda (4'7, PP• 

seo-381). In coastal Br1t1ah Columbia, the northernmoat 

atudJ' baa bMn on Vancouver Island (38, PP• 270.27&). 

Thua• tbe Southeastern Alaaka region. 1a aitu ted 400 to 500 

Ddlea from tbe neareat area whoae postglacial forest 

h1atoey h&* been interpreted tr.om pollen protil&•• It 1a 

a1gn1t1oan\ ther•tore, that pollen profile• ot tbia atu¢1 

fi-om 8otitheastern Alaaka lewaen the gap S.n our knowledge 

ot the postglacial phytogeographJ' and climate of the 

Coast F oreat Formation.­

Peat depoaita in Southeastern AlaskA are well 

distributed ard abuDdant1 d~ to the preTailing wet 

climate and the numerous depression• and lowland• c~eated 

b7 Pleistocene glaciation. During the aummera ot 1950 and 

1951' peat aeotiona :were obtained trom aeventeen sites 

located at ltet-chikan; rangell, Petersburg, Sitka, and . 

Juneau 1n an area approld.matelJ' 250 bJ 100 m1lea (F1ga. 1, 

2, and 3). !he field work •• greatl7 tac111tated by 

means of air travel 1~ this vaat regional lab7r1nta ot 

waterwara and 1alands. In add1 t1on to the record of post­

glacial forest •ucceaaion end climate, the pollen prot1lea 

41acloee e~1dence tor the poet- 1acone1n vuloan1• , ohange 

in aea level,· end the advance and retreat ot the gl~c1era 

1n the Ooaet· Range and in the Alexander Archipelago. 
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Flg. 1~ Map ot Soutbeaetern Alaaka ahowlng the locatton 
ot aampllng d1atr1cta of Xetcb.1ke,. Wrangell;
F.eteraburs* 81 tka- . and· J'uneau; tn.eer-t .. map re­
latea the location of J'eglonal atu.d7 with 
re.apf)c t to Alaska ae a ·Wholeo " , · 
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Fig. 2. Maps of sampling di stricts of Ketchikan (lower
left), Wrangell (lower right), Petersburg 
(upper left), and Sitka (upper ri ght); sampling 
locations are sho\m by number. 
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Fig. 3. Map of the Juneau District, Southeastern Alaska, 
showing the location of sampling stations by 
number. 
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PHYSIOGRAPHY 

Ph7a1ographic province• have not been clearly de­

lineated in Southeaatern Alaaka, although the work ot 

Boatock in Br1t1ah Columbia (5, PP• ao-aa) and ot 

Bu4d1ngton and Chapin in .Alaaka (8, pp. 18-19) haa 1 S.n 

general, outlined the extent and relation ot the ge•orph1o 

un1ta. The acheme followed S.a that ot Boatock applled to 

S.outheaatern Alaaka. Be recognizee three major aub­

div1a1one of the Weatern System of the Canadian Cordillerat 

tbe Coast Mountains, the Coastal Trough, and the Outer 

Mouata1ns. 'l'b.e first ot the ae 1a the beat defined ln this 

area ot Alaska. 

'rhe northern member .r the Coast Mountain• in 

Southeastern Ala ka 1a known aa the Boun~arr · S.ngea. Thla 

unit ia bordered at tbe Skeena River Valley by the Pactt1o 

Rangea, a aouthern component of the Coast Mountains. on 
the east, the Interior 87stem ot the Cordillera bounda the 

province, while on the weat boun4ar1ea are made with the 

Coastal Trough and the OUter Mountaina. Northward the 

rangea deacend into the lluane Plateau in the Tulten 

~e'Jn"itoX'J. 

The Boundar7 Rangea conatitute a broad uplift 

that baa been deeply d1saecte4 by atream. and mod1tie4 bf 

glaciation. In .Alaaka, aa well aa in Br1t1ah Columbia, 
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theae range• are exceptionally rugged and cont1nuou. ex­

cept where euch rivera aa the !&ku and lt1kine out through. 

Eleyat1one are h1gneet in the v1oin1tJ ot tne Stikine 

Rive~, aa repreeent ed by eucb peake ae Jts.tee lfeedle . 

(10,002 teet) and Devil• !hUDb {9,077 teet) (Fig. 1). 

Kate• Beedle 1e the highest ·peak ot the Boundary Ranges !n 

Alaska, although the nearby British Columbia peak, Kt. 
. . 

Rats (10,290 teet) ia higher. Borth ot the 'raku River, 

Devil• P.. (8,584 teet) marks the highest promontory in 

th1e sector (Fig. 4) • Blevationa to the north of th11 

peak ar generally in the neighborhood of 71 200 teet 
I 

(Fig. 5}. South ot Devil1 Paw. elevations decrease to 

appl;"oximately 6 
> 

1 000 teet before rising to a maximum north 

ot the St1k1ne River. South of the St1k1ne River, the 

altitude or the land is close to e,soo teet and continues 

ao to Partland Canal on the aoutheaet International 

Boundary. Thus • at the southern end ot theae rangea in 

Alaaka, elevation~ are lower than .those at the north 

beyond Devi.la Paw. Bxtenei" 1~e fields are found along 

the entire upland of the range1. The largeet ot these is 

the lu.neau Ice Field of ap p-onm.ately '100 aquare milee, 

COnt1nUOUI w1 th amaller ice f1elde tor about 80 miles to 

the northwest (26 1 P• 180) (Pig. 6). 

Boundary Rangea me comprieed tor the moat part b7 

the Coast -Range batholith which baa aptly been called the 



' . 

F1g. t. De'fils Paw -ca.ss4 feet) · on the northeast flank 
ot the Juneau Xoe P1elcl, Southeaetem Aluka.J 
tichaele Sw·ol'd 1• shown on the 1e tt of Dertle 
,.,• 1n the r Ol' · e~ound the nevi aurtace of a 
portion ot th1a 1ee field. 
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Fig., 5. Steep•walle41 tr- ah4ped ftlley :on the n.-rthwee\l. 
at.S• ot the liul au Xo Field• Suutb.eaatef'i\ 
A'1aeka., which bal 1'e&)•nt1J' beetl d•glao1atfd
since apprQXimatelr 1750r such trett•4 upland
with arlt••• ice aprona, lnd. other feature• ot 
alpin• glac1atlon 1s typical ~t the n rthtro 
Coaat Bans•·4t · · · 
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View et the Juneau Ice Field., Sou.tlleastEJ:ttn 
Ala•:tta,, trom the e\UIIDlt ot Bspl:oratto:n ·Peak 
(5,90'1· teat); .antage 1a soutb-aoutb.west tatraM 
·luneau. snowing the upper 1falm Gla01$tt .neve J 
t1rn 11ne ot !aku Olao1et- 1• aeen on the lert. 
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backbone ot the Alaska •panhandle•. !hie S.ntNaton .1• • 

portion ot ao extensive, composite batholith extending t:rom 

·the Praser River 1n •oathw•ate~n British Collllib1a tot' a 

distance ot _1,100 mile$ 1nto the l\lkon Terr1toJ7 (8, Pt BS), 

Kerr (61, p .• 141) atatee that the batholith repre1enta a 

geanticline eona1ating of a gran1t1e core which genei'a117 

cone1ata of tJut•e beltlt a western ot quarts diorite, a 

e-.tral of granodtor1te, and e.n •••tern ot quaris. mousotalt•~.. · 

Underlying Paleoz~· ic rocks _al'e exposed in 1om.e places. •• 

well as lleeo~olc volcantee • The area ot the Dounda17 

Ranges constituted a geoa1ncl1ne prior to 1ntru8lon and 

was subject to periodic do•~arplng accompanied b7 the 

accwrru.latlon ·ot aedlmente ana. volcantca (51, P• 148). .4 

fringe of met•orph1ca produced at the time ot intrusion, 

occurs along the wea·tern margin ot the batholith f~ 

Rev1llegigedo Ialam ln ·· the eoutb. to the prox1mlt7 

Juneau ln the nor~ (a, PP• 292~293) • 

. A V1Mle Cretaceous revolution appeare to ha•• 
taken place following the bathol1th1o 1nt~e1on ot Upptr 

lu.raaa1c or Lc:nrer Oretac•oua tlme ·(51, pp. 146-154). ftt.s 

1a implied from the St.1k1ne and. Taltu r1ver districts. wh••• 

lJpper Cretaceous ltl'ata re.st uncontormablJ on much older 

f'ormatione. loet-Gretaceoue uplift has been 1ntened b7 

the gentle d1p ot Uppe·r Cretaeeoua strata trom the 

BoundiU'J Range.e to the 1nte~1or. Stream valleys CH•stns 
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the ranges appear to have begun 1n late Meaozo1c or earlf ' 

Tertiary time am have since been ~ntecedent. wtth respect 

to subsequent uplifts (741 P• 126). A succes~1on .of up. 

lifta occurred later 1n the Tertiarr.: tbe tirat, apparentlr. . . 

prior to the Pliocene, waa more extena1ve than my .prev1ouaJ 

the second, following a lons perioa of erol1on, probably 

took place 1n the ~ Pliocene withe xtenaive block .taultingJ 

and the third, probably tn 1ate Pliocene, brought about 

the ED trencbment of the streams in their valleys. 

Theae ranges at the advent of the Quaternary were 

greatly altered by alpine and continental glaciation, 

Peaks covered by the Cordillera~ ice sheet were rounded and 

smoothed, .nile those that were protruded aa nunatake 

became serrated r ehaJIPened bJ nivation i~ cirques. 'lhe 

valleys were widened and deepened by ice corraaion with the 

result t bat broad fiords nre formed as the sea invaded 1n 

poetglacial t1me. Vulcanism wae alao prevalent in tbeae 

ra~es during the Pleiato~ene, as ~n the vicinity of the 

Iakut and Unuk, r1vera (51, P• 153). 

Juxtaposed between the Boundary Ranges on the eaat 

and the Outer untaina on the west, there i.e a downwarped 

area known u the Coastal Trough (5. P• 78). Tb.ie 

province 1n Southeastern Alaska forms an integral member 

at the Pac11'1c Co~st ~wnt'ol4 which beg~ns 1n the Gult ot 

Cal1tom1a (12. P• 23). Peacock (69, P• 650) calla the · 

.. 
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entire downtold the Intermont Valley Belt an4 1n' South­

eastern Alaska.. the .Uex&nder Baa1n. · 

Included 1n the region ot the Coastal Trough aro 

the ialanda and waterways 111 lob form · a narrow Wedge ai tu­

ated ·along the axis ot Clarence trait (Fig. 1). The 

trough appears to extend at tar u Admi-ralty Island 1n the 

region or Chatham Strait, but becomes overlain by Te~ttary 

rocks (8• P• 19). It 11 here that the province merge• 

with the Coaat ounta1na and outer Mountains. Ita preaent 

cont1gurat1on 11 due tO a eer1ea ot ant1cl1norta and 

synclinoria which atr1ke northwest-southeast. The 

structural alignment waa tormerlJ northeast-southwest up 

t the eloae or the · Paleozoic, but at •••. time atter th1a 

4 betere tbe batholl th1c ~ntrua1o~, the pr aent •rate•·· 

folding ••• produced (S5.t P• ~9). Peacock tlnda these 

atema more wideapread ln Southeastern Alaska, although 

e younger la more ' obv1 ou11. 

e coastal fiord• tb be oriented on the baa1s of a 

and . •atacordant~ atructural eystem (6~, PP• 

'.fh.e rel1et .of the land 1a not great.,. •• onlr the 

margin• ot the bordering S.alanda make up the elevat~ 

submerged trough. The topography waa un­

d Ubtedly ohanged trom it• pre•Plei•tocene pattern, •1nee 

d ring the P1e1atocene. a network of glacier• flowed 1n 



18 

~tat o~a1n• ~outh11'U4 t~ou.gh Clal"epoe· Stl'alt and 011 .into 
' . . ' - . . . . 

the .lac,lt~o. oeean vt• Dixon Bnt~an~e• .. AJ a re-sult~ th• 

. 1:1'0\18.h wa• ~aened an4 deepened w1t;.h tb,e 11\tbe·equent forma­

tion ot the fiord that now occuplea Clarene.e 8tl'a1t to 

depths ot 1,000 to e,oao teet. (28). 

!b.• ()ate~ Jtountalne at-.• 11tuated as the oute:ft210a-t 

provinc• border1pg the .Pacitle Oc~an en<t lnolude the . 

r~gee ot the. !.elanda we-st ot tbe Coa tal Trough and the 

st•. El1&a Mounta1ne w1.th the neighboring Fairw ather an4 

Ch1lke.t ran:g~ll northwest ot Iqnn Canal. Th• pl"'v1noe !a . . . 

"epre••ntef bJ a d1acont1nuou• •:s •• t -ar •ou1)b. ae­
. . 

Vancouve::r ,;eland:• Br1t1eb Columbia (74:• p,. 119), an<i 
. "' . ' 

•tl"UcturallJt: it 1• oona1de·rett to be ta the t ·om ot an 

ant1cllnorlum. 

Th _m.ountatna ot ~!nee ot. ale • 8ax-anot, and 

Cb:S.ob.agof . 1ala~d• '(:It th.e Alexander Aroh1pel.«.go., fer ~· 

~at _parti,. r~a. e ratht:r •t•ftPl7 trom a·ee. level ~4 are . 

tJp1call1' rugged and uneven at an alti.tu.de o.t 3;000 . t 

4• 000 t t. Kany ot the peaka . are rounded r>n top g1111:ns 

te,timonJ ot having been covered bf ·~ ice eheet 1 •bile 

other• with b.omed ·~lte appear to he.~ Pl"'~e(1ted ebow 

tb,o lee ...,. .Cirques, broad glao1al \lfeJ..leya, .and e»the:r 

glac1a).. teat\lre• are prevalent, .Rld on Bare.not and 

-Chiehagot ~llama. -n'll.meroua glae1ere are tound at higher 

ele,-atione. 

http:alti.tu.de
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-, ' Pa~eoso1o ·. IJld lfeaQioie ae41Mnt.ll an<i · volc$X1Uu! ~tO'nll 

the bulk ot the c ount!7 rock 1n tb.e pi*o"'Vince ~ aD1 over: Jll\\oh 

•t the ana• the ·Goae·t lange ~atliol1th h$• 1Dtw.de4. on 

ll.-u.zbt Iala,n4,. alaoat . conttguou• on the east 1Ftth Baranot 

l1land near.81tka, nearly halt of l t11 area baa been oovef'e4. 

bJ lava and ash t:rom ~he p•tg1u1a1 eruption ot Mount: ·' 

EdgecUl!lbe (56" p • · 20) • 

The $t, .B11a .Range •t· tbe nQrth end ot th• OUteJ.' 

Jlounta.1na 1a 41 v1de4 southward b., .·Glacier Bat into the 

Fa:trwe.athe~ Range on the west and the ·Ch:1lka.t Range tt'i ; ;~he 
' . 

east • 'fhe·. Oh1lkat Bange is low,. by com.pu1aon. 1ihile the 

St. El1aa •nd Pa.trweather rangee lncl~e a composite ot 

t~ la~ge$t group ·or high peak 1ll NOX"·th · .ber1ca (5, 

P• . 92)" The h1gheat of the•e in 8·outheastern Alaska .u-e 

lit. S~. El1ae (le,QOS f$et). -alad Itt. Fairweather (15,$00 . 

teet). 

.. 

http:ae41Mnt.ll
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QUATERNARY DDAJ4I08 

Inasmuch •• postglacial foreat .ucceaa1on, .as 1D•· · 

dioated by the pollen profiles of thie atudy, 1 41rectlJ 

related to Pleistocene glaciation, a thorough dial3uaa1on 

of the dJDamica ot the Qaaternary period 1a moat pertinent• 

Env1ronmental · condit1ona have been tempered on a large 

acale by the changes imposed during this interim, and 

plants have been prone to d1•perae and dev lop aceord1nglJ• 

Southeastern Alaeka is today a region 1n which 

the etteota ot the great oatacly,em of ice are widely 

evident. 'l'be quantity and extent of ou.twaeh, the depth 

and breadth .~ the fiord waterways, and the n~rous 

other glaei~ feature a bear w1tneas to the intenaive action 

t this ioe. There are tew areas in the world that oan be 

compared. A a1m1lar, 1ntenae glaciation haa been active 

on the southern coast ot Chlle in the Southel'D Be 1aphere. 

Coastal Norway has 11kew1ee been greatly modified. On the 

North American continent, io action is no1ner more 

eYident than in Southeaatern Alaaka. 

Four devel.opmental ice etagea have been reeogn1secl 

in nortner.n Briti1h Columbia whieh are applicable to 

Southeastern Alaaka (49, p. 17). Theae are oomparable to 

the four phaae• recognised in aouthweetet-n British ColWIIbS.a . . 
(19, p. 4:04). 'l'tle1e 1tagea ax-e alpine, intense alpine~ 
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iiO.tmtla!cn lee meet, and continental lee •beet. the alpS.De 

. etage ••• evt..d&n.t ln the beg1nnlng, $-nl glaciere were re­

atr1cte4 to ..the higher ele•t1on•, but t-lewed ~tnmwud lrttO 

the valleY•• ' An blten•e a1p1ne stage follow~. tlunns . 

which gla.cier•· .oceup1e4 the val.ley aystema trawr·atng the 

rans•· · \lhen s:uoh ft.U.ey• aa the 8ti-ldne and the '!'alai: 

••H flUe td th lc'•' th1•, ttase waa· p~eminent. Ae the 

magnitude of the . tee !noreaaed.,- tb aueceed!ng 111ounta1n 

1ce ahtet ttage u apparent alon! the axi.a o.t the range-." .. 

abd tl.w took pl~e to either ·•ide, eapeeiclly yeatwar4 

over :8-buth,east'ern .Alaaka. Durtng tbeae three preceding , 

stage·s 11 , ,t&pography !.ntlueneed the d1rect1$n and mov.-aent. . 

ot the 1ee, while in ·the ultimate conttnent$1 ice sheet 

stage, fUrther .deve1opment waa control~ed b7 climate, . ancl , 

there was little ·m·ovement (1.9• P• '10). 

!l'h O·o!'d11.1•-ran 1ce ·1heet 1e thought to have 

developed. 1n \alia manneJ'i, ~• ·4ut'lng, 1 ta ·nax1mum, 1t 

r -.Ched to the Pacit!.c Ocean an4 covered the ·Ooaat Rangt: 

and the 4jacent '-•lama. The natul"e ot tne preaent 

t .oposraphy of Prince tJt Wal•s •..Ba.rane»t • and Ohichagot 

J.;alanu •tt.-O'ngly 1nd1catea tbat tn l~authea6tern Alaaka · 

t 'h.e.zt• ''t'&.re e.everel. centera ot glao.1t1tlor.t. fl'le yell 

developed mountain chaine on these . leland• were at l•aat 

centers ot valley glaciers. The e,xtent to wh1ch· thee• 
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oentera grew and glacier 1 .f l owed out.-..u4 waa oontl"ol l ecl b7 

the preglacial topography . Whether the•• glaciere e.., 

alaseed and ·attained 1ee &fheet proporti ·on• . '• unkn·ow. It 

~uld appear, however, that the glaoiet-li on th~a& 1a1an4• 

'b~oam.e ~ncorporated. .w1th the Col:'d'illoran .iee aruu~t. The 

marked development of .tittrd1 along tb.G marg.1ns u.f the 

talanda auggesta such a reglmen . The CJI'Ograph1c effeot 

caused a gl"ea'ber .aniount of snowfall on the windward s.ld••• 

'~hi& 1a evident ft"om the g~es:ter· length IU14 nudJ.er <'Ji' the 
' . ' ·'-/· '\ 

!'lords on . the Wfil:•t•. 

I 't ie not kno~ wh.ethe;v tho Ot>l?dl. ll~ran 1oe covet'"e4 

all ot the higher prolUOntories • 'l'h~x-e ha• b~en muoll epecu­

lat1on alopg .th,.a 11ne ,. al.though thca final solution may 

never be had . Xn much of the .reston., thE~ .h~ghel" pe.Qka bave 

been s~ badly shattered b7 ••athering. and fl'ost action, 
.· 

that evidenc~ of o~er~d1ng• . s~h as str1&$ and pe~cueaibn 
.. . , . . 

marks, have been completely obliterated (50• P• 681). 

Horned peaka• 1/ht~~ a~e commonly thought to have been 

emerged above the· ice sheet, cs.n no longer. be conatd&red a 

aure 11}d1catlon of being emrged. 'lfu~s oonJJI.derat1on mani• 

tests 1teelt from the fact that ~lp1ne glaolat~on in poet­

Pleistocene time has been su.ff'1c1en~lf intense to h~ve 

aeulptured horns ot the domes that may hav remalned aa '· ' 

.lntlicators 1.)f overt-1t11ng ( 49, PP• 24-25) • 

The , data which have been preaented by various 
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wol'kera to 1ndioate the thickness ot the ice during oon­

t1nental glaciation. do not neceesarilJ preclude the 

poaaibilitT that ice d14 extend abo~ the elevation• 1nd1­

cated. 'l'he information at present reveals
I 

ice thick­

neaaea aa tollowa (a, P• 24)a at the 
.. 
head or Portland. 

Canal, 61 000 teet J 1 oo.th of St1k1ne River and east of 
. ' . 

rangell, 5,000 teetJ near !homaa Bar north of Petersburg, 

5,000 feet, along Whiting River eaet or Stephen• Paasage. 
' 

41 500 teetJ and 1n the Eagle River region near .tuneau, 

3,400 teet. The thickness or the ice in the archipelago 
. 

appear• to have been at least 3,500 teet on Etolin IelandJ 

on 
' . 

Xupreanot Island, 
. 

over 31 000 f$&tJ on ltaaaan Pen1n•ula 

on the eaat aide of Prince t1l alee Island, over 2.840 
. . 

tee~J on the west aide of Oh1e~ot laland• over 21 100 
I , • 1 • • 

teet. and on the eaat . 1d , over 21 800 teet, although under 

4,000 teetJ and _on Yakobi Island south of Cross Sound, · 

over 21 300 teet. These figures suggest that all of South­. . 
eastern Alaska., both the mainland and 1sl~nda, was ice-

covered, except perhaps the highest peaka. 

Th.e direction of ice flow was along a number ot 

couraes (Fig. 7). Paramount of these are the routes repro­
. 

sented todaJ by Iqnn Canal-..Cbatham Strait., Cross Sound•Icr 

Strait_ Stephens Paasage·F~der1ck Sound• and Clarence 

Strait-Dixon Entrance (28). Flow waa predominantly aouth­

westerly 111. th the greatest amount occurring along the line 
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Fig . 7 . Map of Southeastern Alaska showing the distri ­
bution of existing ice fields in black areas 
and Pleistocene glacier flow lines with arrows; 
data are largely from Flint (28) . 
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Gt l'qnn Canal-Chatham Stra1t. A,• a result ot the concen­

trated flow along theee alleJI, the preglacial drainage waa 

reU'l"anged eo that as the ocean 1nva4ed along the fronts ot 

receding ice• f1o!'ida wer formed. !he extent to Which the 

ice aol)ured the land surface is shown bJ ~he deptha in the 

fiord formed bJ L,-nn Canal-chatham Strait. Sounding• 

indicate dept~ gene•ally oYer 21 000 teet with an extrem• 

at 2,900 teet ott Point Caution on AdmiraltJ Island (62, 

P• 584). Theae eoundinga further re.eal that fiords in 

Southeastern Alaaka extend acroaa the continental ahel.f aa 

at Chatham Strait and Croaa Sound (62, P• 585). 

'!'he nature ot ahr1nlcage of the Col"d11lenn 1ce 

aheet may be likened, 1n part, to that diacuaaed by 

Demo~est ln the deglaciatioll that hae occurred to 1aolate 

the present Greenland ice aheet from ita former adjuncts 

(2L, P• :595}. Under the influence of higher temperatures, 

loae by ablation 1ncreaa1ngly exceeded nourishment. The 

higher peaka at the Outer ounta1na on the 1alanc1a, aa a 

result, emerged before those of the Coast Bange 4ue to 

thinner ice and a more pronounced ameliorating climate at 

lower elevation•• The rock au~tacee thue exposed. became 

beated• warming the air 'lib ~ch 1n tum 1ncrea•ed local 

8.blat1on. Mathew (65, PP• 374-376) holds that alpine 

glacier• were relati velJ shrunken during the wut1ng 1tagea 

ani ottere evidence tor this. While· nunataks were 



appearing in both the coaatal 1alanda and in the Coaat 

lhDge, the lee eheet D8J ret have continued to move torwaftl 

aomewbat beCatUe ot ite maea. Thua, ae the ice wrtace waa 

lowered by ablation induced by increased aolar heat, rain­

tall, an4 wind sublimation. the maea 4w1ndled and more 

r1dgea emerged until l~al 1oe wae all that remained. 

'!heae last reDII'l&nta no doubt retreated in a mode a1m1lar 

to their retreat today 1n the higher toe fields. The 

ocean tdth 1t• tidal ettect invad d the depressed land 

along ice fronts in the ~iorda and may have accelerated 

the retreat along these linea ot former adY&nce. 

Aa haa already been pointed out. weathering haa 

been ao •••ere at higher elevations that the degree ot 

emergence of the higher peaka above the laat ice sheet 1a 

unknown. The existence of former ice abeeta has also bMn 

Obscured by the .destruction of the e'Videnee left by pre.­

ex1st1ng sheets. 'l'bua; the presence of former Pleistocene 

ice, otner ~an that correlated as Mankato or Late · wtacon­

a1n, is unknown. Cappa (10, PP• 7-8) has eummarised the 

evidence at hand. The presence of older, deeply ox141sed 

tilla, as well aa bouldera of glacial origin well beyond 

the Um1t ot Late Wiaconsin 1ce, has been recognised, but 

this ••idence 1a inconclusive. Such evidence may point to 

former aubatagea ot the 1•con•1n, auch as the Cary, Ta&e• 

well, or Icnran. Rece1t work at the Lamont Geological 



(l)aervatory (57, P• 568) hal d.ated through the ra41ooarben 

aasay _tecbn1que 1hat ma:;y be J;re-Manltato peat at 14 1 3~600 

yeara. 

Since the retreat ot the Cordilleran ice, uplift 

hal taken place and appears to be going on at present in 

certain areae (51, P• 154). In the Ooaat Range, Schofield 

and Banaon (731 P• 32) have found marine a1lta elevat~d to 

400 teet in the Salmon River diatrict near Portland Canal 

in ~· aoutheaatJ Kerr (50, P• 693) likewise baa found 

shell depoaita at 400 teet in the Taku ValleJJ and Knopf 

(55, P• 3S) has noted ahella or a cold water fauna in the 

JUneau region at 200 teet on D~uglas Island, at 60 teet on 

Lemon Creek, and at 80 feet ·at the mouth ot the Eagle 

River. Such 1nt~at1on baa been· found elsewhere in tbe 

Coast Range, aa Johnaton (45, P• 52) baa ahown an uplift 

aa high aa 650 teet near Vancouver, Br1t1ah Columbia. In 

the archipelago• glacial gravel containing marine toaaila 

occurs at eo teet on Grartna Islam near Ketchikan, and 

terraced aand and gravel are elevated 40 teet on Ernest 

Sound, an arm ot Clarence Strait (8, PP• 276-278). Ele­

vated marine foaaila have alao been tound on Baranof 

leland near Sitka by Nichola and Mlller (personal communi­

cation). 

The greatest amount of uplift 1• found in the St. 

El1aa Range. Ruaaell (72, PP• 25-26) tound 2,000 to 



51 000 tt$t ot glacial depoatta 1i1 th: mal!ln·e toae11a. lra the 
' { • ' I • ~ ' 

foothill• above· the flaUapina Glaeier. Maddren (61, P• 132), 
' '• .I ' • ' 

wo»king nortb.we•t ot Mount St. Elia11, noted bt&l•d ma~1n• 

$balea and .•an4•tonaa ot Pl.e1atooen$·. agf) uplif't~ 2,000· to 
. " 

4~000 feet • !heee 4ata 1nd1oate nuu-1ne inftsion 1nlan4 aa 

the glaolera ~e'treatea. Qont1nued shrinkage ot the o•n• . 

tinental slao1er w1 th. the coneequent decreaae 1n the we1ght; 

ot tb.e _1ce.1 permitted the l&lld to r1•e to ita pre.eent 

hei@Pt. 

. . 
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CLIIIA!B 

Climatic conditione •re notably mild· and htimid 

e>ver the greater pal't of Southeastern .llaaka, although 

inland 1n the Coaa~ Range and at :h1gher el~vat1ons in the 

archipelago, they are mare eevere • . According to the 

ol1mat1c -.,stemat1ca of Eippen (SO, PP• Sl0.313) 1 three · 

t,-pes are evtdent, a1 though the first is bf tar the moet 

prominent. At lower elen.t1ons near eea level, it 1e 

warm, temperate, and rainy with no diet1nct dry season and 

with cool awamere. Higher elevation• below timberline 

tb.rougl:lout the· region are characterized by a cold. climate 

with hum1cl winters. There is no drr aeaaon and the summers 

are co..l.. Some of' the greatest snowfall in the world 

occurs here. A relatively amall area of the arch1pelage> 

baa a boreal climate, but above timberline in the Coa•t 

Range, there are greater areae subjected to thia type. 

Here are patches of tundra, and the ngetat1on aaeumee an 

arctic-alpine phyatogno.,. 
I 

Temperature• tor the t1ve atudy d1atr1cta in the 

coaatal area (Table 1) reveal a range tor ,the lanua1'1 

a .verage from 27.5° a\ Juneau to .32.6° at Ketchikan, while 

the 1\llJ average range• trom 54.9~ at Sitka to sa.2o at 

rangell (54,. P• 1211). Inland, on the other hand, 

temperatures are generally lower and at h1gb.er elevat1ona 



in 1rinteli' beccn• qu:t.te. low. On the upper Taku Glacie~ 11'1 

the JUneau Ice field {F1ge 6)- temperatures were noted a. 
. . 

low u •300p. dUring the month of ·February• 195~ (6'1, p. 2). 
. . 

ff pe:raturee avere.geCl 1u the tor-tie•• by oontrut, du:r1na 

the aW'ifters l)f 1960 811d 1951. and only e.t night tell a tw 

degrees: below treesd.ng. 

The p-ec1p1ta\ion t/1 the o.oaetal a1etr1cta 1nve•t1• 

gated ~angea between 82.9 1ncllea annual average at Wrangell. 

to 150.9 ·tl!lchea annual ave:tage at ltetehikan (Table 1) 

(54, P• 1211). The greatest prec1p1ta't1on occur• dul.'ing 

the montha . Octi~bei' ana. No·v$1ilser al'l4 the least during 

the month or .Tune. 'fb& climate 1a hum1d throughout the 

yeflr', however• and ·considerable mow talla 1n winter at .­

sea le-vel.• euu~unt1ng te an ~ annual average- of &ver 100 

indlea (54• P• 1215). ln the co·a•t Range and at li1gher 

elev•t1cne OJl 'be i•latlde., al'lftfall te mu.oh greater an4 

nour1abee the nU'dleroua l :ce f'1eld•·• A anowtall or '72 inches 

d\lr1ng a blizaard period of' 10 daye during Febl"U&ry, 1951 
. . 

waa observed at. 3 1,600 fe.et: .ln the JUneau Ice Field (6'1,. 

P• 2). Bouriahment ot thla ice field appear• to take place. . 

largelJ' dU1'1ng tall, wtnte,, ·and apr1ng.. Dur1ns the 

IIUl!lmere of 1950 and l951,_ tbere were onlt oecae1onal en• 

t1un1ea, and precipitation wu almost ent.1rely in ·the ·toN 

g rain. Fog, rain., an4 d:ri· a~~Jle persisted ·almost o,ont1nu­

ally fer three week• during one particular period 1n the 
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District 

Juneau. 

Sitka 

Fetereburc 

Wrancell 

letchilean 

!emperature o-,. 

f 
~" ~ ~ 

" t' ~ g
I ~ .. 

.-i i~~ 

27.') ')6.6 89 

32.4 54.9 87 

28.5 55.2 81 

29.0 58.2 92 

32.6 ')1.5 96 

~.. 
s:1.. 

X 

-15 

-5 

-5 

-6 

-8 

>. 
~ 

g 
Ill.. 

7.2 

7.8 

8.5 

7.7 

1).7 

~ 
~ ... 

.P 
Cl 
~ 

5.6 

6.8 

9.9 

7.3 

11.6 

.£: 
t> 
~ 

~ 

5.4 

6.0 

7.3 

5.4 

12.2 

Average Precipitation in. 

~ 
.-i 10.. 4) ~ j... ~ s:: .-i 

~ .; .;X 

5.5 ').2 4.0 5.0 7.3 

5.6 4.2 3.4 4.3 7.0 

6.4 5.8 4.5 5.3 6.9 

4.9 4.4 ).6 4.5 5.3 

10.8 8.) 6.6 8.2 11.5 

~ 
e> 

~ 
Cl 
~ 
p.. 
Cl 

f1) 

10.2 

10.1 

12.0 

8.4 

12.1 

... 
e> ,a 
0.. 
u 
0 

11.2 

12.6 

15.3 

11.2 

20.1 

... 
" ~ 
Cl 

t 
1111 

9.1 

10.1 

12.8 

11.8 

19.7 

... 
Cl 

~ 
Cl 
u 
~ 

?.6 

9.1 

11.8 

8.6 

15.9 

.... 
Ill.. 
0.. 
j 

81.1 

87.1 

1o6.s 

ft'3.t) 

150.9 

!able 1. CliN8tic Summaries for Districts Studied in Southeastern Alaska. 



I\11!11Ul' of 1950. 

··· Farther inland on the lee alopea ot the Coast Range 

in Brit1ah Columbia, precipitation is much ·less (1~, 

P• 388) • The annual precipitation haa been recorded aa low 

as 10.9 1nohea at Atlin on the east ahore of Lake Atlin, 

85 milea north-northe.ast ot the Juneau Ice Field. Still 

leas ia tbe precipitation at Telegraph Creek on the upper 

Stik1ne River, about 140 miles aou~heaat ot Atlln. Here 

the annual precipitation is only 8.2 inches. Telegraph 

Creek is apJB' oximately only 100 miles from Petersburg, 

where 'the average is owr 106 inches. 'rh1a great vari­

ation reflects the rain anadow effect of the Coaat Range. 

The warm, moiat air moving inland trom the Pacific Ocean 

risea upon reaching the mountain barrier and ia cooled, 

eventually reaching the condenaation zone 111d losing much 

of 1ts ·moisture. Oondenaat1on occura to the summit of the 

range, but to the lA!Ieward, the descending air ia dry and 

doea not loee mach more ot ita moisture. 'l'hia orographic 

effect accounts tor the great quantities of snow which 

tall on the upper windward slope a in winter. 

The climatic regimen of Southeaatern Alaska is con­

trolled largely by the prevailing wind and the Kuro Shio 

or Japanese current, which through ita ability to atore 

heat, oauaea this high latitude, sUbarctic region to have 

a mild cliuate (76, PP• 274-275). Air maaaea in winter 



originating in the Aaiatic anticrclone, move aoroaa the 

Gulf of Alaska and are warmed in transit (82, PP• 20'7-208). 

~n reaching tne aoutheaatern coast of the Terr1torr, they 

give up . their heat in the form of warm raina. These air 

masaea, in the nature of cyclonic atorme, deftlop in a 

trough ot low pressure, known as tb.e Aleutian low. The 

Coast Range, over which tbe7 begin thei~ winter continental 

track, aote as a barrier to their advance inland. Tb.eee 

crclonic disturbances may thus become . stagnated 1n the 

Gulf of Alaska to~ long periods, resulting in prolonged 

inclement weather. At times- however, the arctic high 

builds up over the continent • end fair weather w1 th cold, 

northerly winds may preTail for a time. For the moat 

part. winds are southerly in keeping With the low pressure, 

cyclonic atorma (54, P• 1214). 

Although the Aleutian low ia pronounced in winte~, 

during the 81DIID8r1, it ia practicallJ non-existent, and the 

North Pacific higb, moving up from the aouth, dominates 

thia area. The pressure differential between the cool 

ocean and the warmer land aurfac~a, creates a steady 

southward flow of polar. marine air (82, PP• 211-212). 

Thus, Southeastern Alaska is favored with more fair 

weather and northerl,- winds in wumer, but w1 th the re­

turn of the Aleutian low in autumn,. the heavieat precipi­

tation of the year ia experienced. 



'l'HODS 

Peat section• were obtained at decimeter 1nte:r'V8;1S 

from seventeen muekege in Southeaatern Alaska. TWo 

aectiona eaoh were collected at Ketchikan. Wrangell, 

Petersburg• and Sitka (Fig . 2) and the remainder at. JUneau 

(Fig. ~)• A Hiller borer waa used, and a small amount ot 

sed1-.nt was removed at each prescribed level from the 

chamber of the instrument. A number of teat borings were 

made at each atat1on before a eection waa taken tor atudy. 

~hia insured the attainment ot maxiJIIUDl depth. In all 

oaaea. the inorganic bottom eediments were penetrated, and 

the macroscopic character ot all the aamplea was recorded. 

The material waa placed in 6 dram viala, treated with 

alcohol preaervative, and corked. The floristic and suc­

cessional etatua ot each area wae noted, and repreaentati•e 

plants were collected and 1dent1tied. The keys of 

Anderson (2) and Hulten (44} were uaed. 

The ae4imanta were prepared tor m1cro•oop1c study 

by means ot the potaaa1um bJdroxide method (36, p. 39). 

The treatment cona1ated of bo111ng a small portion of each 

sample in &pJ&' oximately 200 ml. ot water to which a tn 

d;ropa ot a.aturated B:OB aolution md ge·nt1an .Yiolet ata1n 

ha4 been added. Arter boiling, the detlocculated material 

waa etrained through a relatively tine wire mesh in order 

http:sed1-.nt
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to remove the macroac.op1c particles. The aol.ut1on was then 

centrifuged, and about 0.5 ml, of the ree1due was ndxed 

with l.-2 ml. of warm glyoer1ne jelly. Two or three drops 

of this mixture we:re placed on a clean microscope slide and 

mwttted unter a 7/8 inch coYer glaes. Pollen 1dentif1oa• 

tion was made at .lOOx w1 tb the use ot a mechanical stage~ 

although critical deternd.nat1ons required a lena contb1na­

t1 on of 440x. From 100 to 150 pollen grains of lodg&pole· 

pine (Pinus oontorta)1 , wErstern hemlock (Ts;usa 

heter":eb:r11a)~ mountain hemlock (Tauga JD.ertens1wa), and 

S1tk~ _ spruee (Plcea. a1tchenl!1a) were identified at each 

le-vel. The percentage representation of each forest tree 

species w~s determined from tb.e total number of pollen 

g~ains cou.nted • . 'J:'heae. data provide. the basis for the 

pollen protll.ell. 

!O.croscop1o ana~y.a1t was made after a thorough 

atudy -of po~len gra1na of all species represented in the . 

eedi·mente. The _foaa11 p6llen gra1ns of lodgepole· pine, 

wettteftl hemlock• mountain hemlock, and Sitka apruoe w~re 

easily 1dent1t1ed. :. ~ilver flr (Abies . f!!!biliJ) . and alpine 

fir (Ab1e:; las1ocar;pa) requl~e. eeparat1on on the -basie •t 
:· ~ . . " \ . ' ' . 

slze•trequency curves (36~ P• 45). '!'he 1naperturate gra1ba 

(23, P• 1.29) of western Jefl ('l'axua brev1fo11a) 1 juniper 

(lun12eru.a cepmun1s va:r. montana), western red ce4a~t 

~he nomenclatut-e followed 1a that of Anderson (2). 
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(Tb.u3a Rltioata), and Alaska yell_ow cedl\r (Ch8.11Ulto;ypar1e 

nootkatenaia) are 1neepal*able (84• P• ~34) . and were des1g-. 

nated *conitel' complex". · Aa theae conitera form onlJ .& 

emall proportlon of th.e foreat . their exclusion trom the 

percentage caleulat1ol1 doe& aot oonat1tute any aertoua 
. . . 

error. Of the 'berba and eh:i'u'be• the pollen of the 

Empet~aceae $114 Ericaceae are a.leo 1neeparable (22• P• 90). 



' .,; 

LOOATIOX AND CHARACTERISTICS OF THE MUSKEGS . . 

Jetchikan Dlatr1ct 

The m.uakega on Rev1llag1gedo Ialand were aampled 

at Upper Wal'd ere k and at Point B1gg1na (Fig . 2) . The 

atat1on at Upper Ward Creek (#1). ia located at the end of 

the ard Creek Road approximately eight miles trom . 

Ketchikan and about three miles above ard Cove . This 

slope muskeg ia inclined at a low angle to the west­

northwest. A few terraces are preaent at intervals at 

right Rlglea to the elope . 'l'hese are thought to be due 

to underlJing ridges of 1ntrusivea of the Coast Range 

batnol1th which are eonsp1cuouely outcropped in thia 

area. Many of the amalle.r raiaed muskegs appear to haTe 

developed in depressions between these outcrops. '!'his m&J 

have been the original condition of the mu.keg at Upper 

Ward Creek, aa a number of smaller muakega were probablJ 

united by further peat development into the present eloping 

one . Thia, ot eourae, doea not infer that all elope 

muskeg• have formed in this way. 

cattered lodgepole pines and Alaska ,-ellow eedare 

are poorlJ represented, aa is a low growth of juniper with 

aome western red cedar . Sedges , occurring in patches, are 

moat abundant in the herb la7er and consist ot Carex 

P!uciflora, ScirpUJ caeapitoaua var . calloaua. and 
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RJDchoapora alba. ClUb moaa (L(eopodium annotinum), 

Labrador tea (Ledum sroenland1ewq), crowberrJ (Empetrum 

n1grum). awamp laurel (Kalmia aol1fol1a), and cranberry 
' 

(Oxreoccua m1croearpus) are alao preaent with blueberl'J 

(Vaec1n1um ul1g1noaum), western tofield1a (Tofte~dia 

oecidentalia), burnet (Sanguiaorba men~iesii), bunchber~ 

(Cornua canadensis), and cloudberry (Rubus ehamaemorua) • 

Sphagnum moss S.a not common. The higher planta are 

included in Table 2. 

Th1a muskeg was aampled to a depth of 3.8 metera 

into gray•green m1caceoua · aand. The peat cone1ats almoat 

entirely of aedge with some moss at the aurface (Fig. 1?). 

A number ot wocdr horizons are evident, and at a depth ot 

o.a meter, eharda of volcanic glass are found. Oxidized 

peat containing septate hJphae of what appear to be the , 

fungal component ot a lichen occurs between 2.6 and 2.9 

meters. Near the bottom of the aect1on, decompoaed aedge 

peat gradea through fine claat1cs for 0.3 meter before 

r aching the underlying sand. 

The Point Higgins (#B) station ta about six mtlea 

west ot Upper ard Creek near the northern ena of the 

Tongaas Narrows and is lower 1n elevation (F1g. ~ It 1a . 

located on the Tongaas Highway near the road leading 1nto 

tbe u.s. Coast Guard Radio Statton. The muskeg slopes to 

the north ·and south and 1s a1tuated as a broad bench 
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betw"n outcrops ot 1ntrus1n rock aa ln the Ward Creek 

area. llwlerau.s, small depression~~ devoid of' plant cover 

are exposed on the muakeg. The surface of the peat was 

cracked 1n these, as a result of the uncommon dr,y eummer 

period 1fh1ch had preftiled. During normal times, these 

pockets are tilled with water and are probably related to 

the development of the muakeg. 

Few trees are present except along the margin 

where the forest baa created a tension zone. The trees 

appear to have been cut on the muskeg to mark the en­

trance to the radio station. A few, low apecimens of 

lodgepole pine, Alaaka Jellow cedar, western red cedar, 

western hemlock, and juniper are found, although the last 

S.s by far the moat abundant. Salal (Gaultheria ahallon) 

1a present in places aa ia akunk cabbage (!«e1chitum 

americanum)J otherwise, the plants are eeaent1ally similar 

to thoee at Upper ard Creek (Table 2). 

The depth ot the muskeg at Point Higgins 1s 4 .• 3 

meters, and below 4.0 meters, decomposed sedge beco.mea in• 

creaaingly merged w1~h aand (F1g . 18). MOat ot the peat 

1a compoaed of sedge. A prominent interval of woody peat 

occurs midwq in the eect1on. !hie :t'eat:ure along with the 

greater depth of moea 1n the upper layers, causes this 

muskeg to be different from that at Ward Creek. Volcanic 

aah 11 noted at 0.7 meter. Acicular cryatala of unknown 
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Tabl e 2*. Floristic• of Sampling Stations in Southeastern Ala•ko., 

0 c 
0 z ... 
... 
".,.. 

<..l 0 

"' .... 

! 
".... 

<..l 

c .c 
0.... 
"' 

BlechmDD spicant...................... , , .. • x X X 

Equisetum varier;atum.,, .................... - X 

Lycopodium annotinum•• ,.. .. .. .. • • • . • .. . • . .. x X X X X X X X X 

JuniJ'f'rUB communis var, montana, .•.• , . . • . • • x X X X X X 

Thuja plicata .............................. x X X 

Chame.ecyparis nootkatensis ••.•••••••••••••• x X X X 

Pinus contorta .......... , .. • .. .. .. .. . .. .. . • x X X X X X X X X X X X " Tsuga heterophylla ................. ....... . - X X X X X X X X X " X 

Tsuga mertensiana.......................... - X X X X X X 

Picea s~ tchensls .......•.......•........... - X X X X X X X X 

Spargani um ~rboreum, ............. , .. • • • . - X 

Calamagrostis canadensis, •••••••••••....••• - X 

Cal~r;rostis ~~nacensis ssp. langs~orfli •• -
Al?rostis seabra var. j?eminata , •••••.••. , ••• - X 
Rynchospora alba............... , ....... , .•. x X X X 

Eleocharis oalustris. • • • • • . • • . • . . • • • . • . . . • • - X 

Eriophorum 5cheuchzeri.. • • • . • • . • . . • • • • • . • • . - X X 
Eriophorum chamissonis ..................... - X " X X 
Eriophor\111 angustifolium................... x X " X X X X X X 
Scirvus caespi tosus var, callosus .......... x X X X " X X X X X 

Carex pauciflora........................... x X X X X X X X X X " X X X 
Carex hindsil • • • • • • . • • • . • • • • • . • . . . • . . . . . . . • - X 
Carex sitchensis.. • • .. . .. . .. • .. • .. .. . .. .. .. - X X X X 

Carex l11110sa ............................... - X X " Carex physocarpa........................... -
Lyeichi tum american liD,.. . . • . . . • . . . • . . . . . . . • - X X X X X X X X 

X 

X X 
Tofieldia occidentalis ..................... x X X X X 
Fritillaria camtchatcensis ................. - X X 
llaianthemum dilitatum,, .. , ......... , ...... - X X X X X X X 
Iris setosa................................ -
Limnorchis dili tata........................ " X X X 

X 

X X 
-. 
X 

Listera cordata var. nephropeylla .......... - X 
Populus trichocarpa........................ - X 
Geocnulon lividum......................... , - X X X X X 
Polygonum bistorta s•p. plumosllr.1••.•••••• ,. - X " X 
Caltha palustris sRp. asarifolia ••••••.•••• - X 
Coptis trifoliata.......................... x X X X X X X X 
Drosera rotundifolia ....................... x X X X X X X X X X " X X X X 
Parnassia palustris........................ - X 
Rubus chamaemorus .......................... x X X X X X X X X X X X X X 
Rubus pedatus ................. . ............ - X .. X X 
Rubus stellatus............................ - X X 
Potentilla palustris ....................... - X 
Ge•n calthifoli '.Jill, ......................... x X 
Sanguisorba menzicsii.... • • • . • . • . . . • • • • . • .. x X X X X X .. X 
Elnpe trlJO nigrum......... , .............. , • • • x X X X X X X X X X X X X X X 
Hippuris vulgaris .......................... - X 
Comus canac\ensis .......................... x X X X X X X X X X X X X 
Led \liD gl'Of!nlandicum...... • • .. • • • • .. • . .. • .. • x X X X X X X X X X X X X 
llenziesia ferruginea ............ . .......... - X X X X X 
Y.almia pol! folia ........................... x X X X X X X X X X 
AndroD!d& polifolia........................ - X X X X X X X 
Gaultheria sr.allon......................... - X 

Vaccinium vitis-iclea....................... - X X X X X X X X 
Vaccini1111 uliginosum, ....................... x X X X X X X X X X X X X X X X 
Ox;ycoccU8 microcarpus ••••••••••.....•...••• x X X X X X X X X X X X X 
Trientalis europea ssp. arctica•••••••••••• - X X X X X 
Gentian& douglaaiana....................... x X X X X X 
llell)'&nthes trifoliata..................... , - X X X X X X 
Fauria crista-gaUL ....................... x X X X X X X X X X X X 
Pedicularis sudetica........................ - X 

"This table does not pretend to represent a complete floristic coverage, but rather includes on:~_.., the ma,jori ty 
of plants present. 



composition ocour at 0.1 and 0.6 meter and are thought to 

be of volcanic origin. Examination ot this material under 

the petrographic m1croa·cope2 only revealed that the 

material ·ta not .a glaas.· !his, ot courae, doea not pre-' 

elude its ·origin as volcanic, since non-glass ejecta are 

alao discharged during vulcan1am. Of interest is the tact 
/ /

that such crystals are also found in neve and firn 1n the 

luneau Ice Field at 3 1 600 teet (-il), as well as in muskeg• 

elsemere 1n this etudy. The stratum from 1.6 to 1.9 meters 

1a badlJ decomposed, containing black fragment• indicative 

ot fire. Septate hJphae are evident from 2.4 to ~.7 

Wransell Diatrj.ct 

Mnakega on the nortn end of rangell Island, 85 

miles north-northwest of Ketchikan, occupy small areas 1n 

the vicinity of the port of rangell (Fig. 2). Elsewhere ,_ 

as along the highway thich runa eouth along Zimovia 

Strait, ·the topographJ ia generally too ateep for muskeg 

tormaticm. In the neighborhood of the rangell Indian 

Inatitute, however, a elope muakeg is found at the aite ot 

2, 
Dr. • D. ilk1nson of the Geology Department at Oregon

State College, wno kindly examined this. material, was un­
able to indicate ita nature due to the amall aize of the 
Cl'Jatala. 

http:Diatrj.ct
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the ground 

loaua), buncbberrr, elub moaa, 

th.e ald trul, 5 miles aouth ~ Wrangell. Ski Trail ll11a- ·· 

keg (#3). oovere an extensive, southweat-tac1ng area and 1a 

the ateepest wakeg ot thia 1tud7 (F1g. 8). The peat 1a 

not d..p. ApproximatelJ two dozen teat borings made at 

nr1oua places re'f'ealed a maxiJilUil depth ot 1.2 meters. 

Th1a muakeg 1a more thickly 110 oded than moat muak•g•. 

Sueh a condition 1a a\tr1buted to better drainage _due to 

the high angle of elope and the ehallowneaa ot the peat. 

Lodgepole pine 1a the moat abundant tree and 

averages ~out twenty feet in height. Ita associate 1s 

_largely Aluka 7ellow cedar, but both epec1ea ot hemlock, 

stern red cedar, and low juniper are also found. None 

these minor asaooiatea attains any im~ortant aise. 

tea is the moat prevalent shrub. 'l'he remainder 

cover eonsiata largely of cloudberrT, 

awamp laurel• sedge (fh.s1rpus caeapitoaua var. 

and burnet with some 

The peat section studied oonaiats almost entirelr 

o aedge with some moaa 1n the upper portion (Fig. 19). 

e underl7ing material is •&.r:ld7, blue-gray cl~J· Vol .. 

o n1c glass occurs trom o.s-o.a meter and at 0.6 meter ia 

UDdant. The abaence ot wood in the 1ection augge1ta 

conifers have innded this elope quite recentl7. The 

ia well preserved and has not been oxidized or 



Flg. a. Ski Trail muskeg (#S) neAr rangell, South• 
eastern Alaska,. ~owing poor growth lodgepole 
pine and a ground cover ot sedge. 
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dieturbed by tire. 

liorth Wrangell muskeg (#') 1• on the road that 

leads to the far end of the 1eland, about one mile beJond 

the port (F1g. 2). It 11ee .immed1ately east of an aban­

doned oanne17• and it• eurtace 11 tlat and slopes aouth­

eaat, south and eouthweat. The eurtace 11 f'irm, and there 

are no open· pocket•. It aupporte ec.rubb:y lodgepole pine. 

no more than twelve teet 1n height, and the only other 

con.1fer 1e low juniper. Tbe muskeg torma a narrow ecotone 

with the toreat along 1tl ao\lthern edge• although an arm 

extenda aoutheaatward, becoming oont1nuoua with a complex 

net-.ork ot muskeg d1eperaed throughoat the toreat eaat ot 

:Wrangell . !he toreat 1• compoaed principally ot weatern 

hemlock with Sitka spruce a:Jd Uaaka ye~low cedar~ 
. . . 

Labrador tea, bunchberry, blueberry, and crowberry com­

prise the abrUb larer,While aedge (Carex .pauc1tlora), 

burnet., western tot1eld1a, bunchberry, and cloudberry are 

th.e important herba ('fable 2). Sphagnum covers the sur­

face along ~tn the other plant • 

Sampling ot the North Wrangell muskeg disclosed a . . 

depth of 3.9 meters (F1g. 20). The peat 1s mostly aedge 

with mols at the aurtace and 1n the upper few decimetere. 

oody hortsons are preaent two-thirds down in the aection, 

and at e.a metera, decompoaed sedge peat grades into light 

aande The 1ect1on has been diaturbed by tire at 0.8-0.9 
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meter and by oxidation from 3.8 to 3.6 meters. Volcanic 

aeh 1a weU 41atr1buted in the upper two metera. l1nknown 

-acicular cryatala, s1m1lar to those at P~. R1gg1na, occur 

at 1.4 meter• and trom 3.0 to 3.7 meter•• 

teteraburs Diatric! 

Peterabul"g ia a1 tuated 35 miles northweat of 

Wrangell at the northern end or JU.tkof :taland (Fig. 2). 

Thia island 11 separated from the mainland on the ea1t bJ 

Frederick Sound and from !Up~eanot Island on the weat bJ 

the rangell :larrowa. .Aerial photographs ahow that much 

of the 1alancl la covered by muakeg with atr1pa of toreat 

oceupr1ng the better drained land. In fact. tne town ot 

Petereburg baa been built on muakeg, and man1 of the roada 

are made from planking. One •ampl1ng etation 11 located 

just east of the town near the Pan-American orld Airways 

Radio Station, while the other 1e about 10 milea aouth on 

If1tkot IU.gmrar. 

Mltkof Higbwar muakeg (15) la illustrated in 

Figure 9. Tb1a ia a slope type 1h lob ia developed •• a 

br.,ad platf crm, moderatelr 1ncl1ne4 on all aides. It 

differs trom Peteraburg muskeg (#6), 1n that the latter' 1a 

~e extensive and undulating. Both contain small pocketa 

wbich are filled with wate~. A •crub ot lodgepole pine ie 



., 

' ' 

Fig, 9. Mitkot H1sn•a,- mu•keg (#5) n•ar Petereburs., 
Southeutern ,Alaska. ab.ow1~g scrubby lOdge­
pole plne w1 th an undergrowtll of ee4ge J wet ' ' 

pocket 1a aeen an the r1gbt toreground. 



48 



tound. grOWing on ..oh, although Petersburg DtU$kes 1• mope 

open. The plants are a'ltke at both aampling •lte• ('lab~•
' . . 

2). Seds.•• (Oarex paueitlora, So1rpua eaeapttosua var. 
• •• • ' ' , ; j - j ' . ~ 

' ' 
ealloa~•, and R9cb.oa;eor~" al.ba}, bunchb:err.r, cloudberl"J, 

' . ' 

hGlltP l~el., bog . rQSema.:ry . (Andro~•4e., £011t~l1•), Labi"U~l' , 
tea. blueber17 1 and cr-anberry are. found. 

Sedge term.a most f)f the peat in both aeot1ona. .~~ 

la over1a1 n by mo~a · ~len 111 more evident at M1tkof 1t1gh­

W&J' (F,iga. 21 an4 22). We.,.,. horlsona are 11'kew1ae bettett 

ahown at M1tkof Highway. Fragments of volcumio glass 

occur at similar atrat1grapJ:l1cal levels in each depqe1t. 

!he peat at Peter•burg 11 2.8 meters deep and rests on 

sand and gravel , . mile that e.t IU.tkof Highwa7 1s 3.0 
. . . 

meters and underlain .by gray s1l.t. ~n the ~atter ae·et1oa, 

need.l.~-11ke CJ'YStals~ prev1.oualr ment1oned1 are found t,roa 
. . ' ~. 

, I i 

present from 1.5 te 2 .•o meter& at Pcetersburg , Both 
., .., 

aect1ona appear little d1aturbed. 

Sitka 1s about 95 mllea w:est•northweat of Peters­

burg and approximate!,- an equal d1atance southwest of 

luneau (Flg, 1}. lt is th.e only major Southeastern Alaaka 

port on the Pacific Ocean and 1$ located ou :Bat-anot Xelan4 

I 



Nld adjacent Saponeld. Ial..nd ln S1tka . Sound (Ff..g •. a.). ::. 

''ftler• 1• a considerabltt ~~ber or el~pe muskegs ,in tht . ,_ , 

region, tomed near the cQaet •. In thle part -of Baranot ' 
. . . . 

Ialand,_ tb.~ ~ed, mounta1n'?ua countr)' has reetr1cta4 . 

muskegs to th1a oarrow . at~1p. 

teat •eot1one wen obtained ·On ~he llal1but P.o!nt. 

Road (#7) and on the Silvel!' Bar Road (#8). "!he •tatlon ·0111 

Halibut Po1nt R•4 1• -on th• northern outak1rta ot Sitka,. 

·• fhort diatanoe beJond Swan Lake - (F1g. 2) • '!he . •'llrfac~. 

or the muak•g slopes westward from the. edge or the road. 

hi.or to the bu:tldlng of the Jroad• the muskeg was cont1~­

oua to a g~avel r14ge wbJ.ch th• road noy eeparatea • A te• 

amall trees gro, on the muskeg. although a greate~. propor­

tion occur 1n a ~eprees1on on the , slope. These 1nelud• 

lodg•pole p1ne~ S1tk~ eprttce, and •estern hemlook (Tablt 

a) • · ~be •lll'Ub• presera~,. an, ~brador, tea. blueberry, 11$gfn 

berrr {Yaeg1n1,wn 'Vit1a•1dea) • and erQYberry. Weetern 
- . 

totleldia. burnet, buncb.berry. cloudberey, ekunk cabbag•, 

ma ledge (Carex epp.) oonat1tute most <J! the plants ot th• 

herb flora. Sphagnum 1e abundant. 

'fh1a muskeg wae •ampled to a depth ot s.o xnete•• 

·(F1g. 23). Jrt()es peat 1• }resent 1n the aurtace la7ere a~d 

ia. plainly visible 1n the amnples to a depth ot' two meter•• 

Below thia level. it becomes 1nc:reas1ngly eparae and 11 not 

in ev1de·ne lower than 3.B meters- The bulk of the aectlon: 
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1e toJ'l!led .bJ aedge peat. Layers of wood are 1ntercalate4 
. . . 

at 2.0, 4.1,. 4!5,. 4.8,. and 4.9 meters,. and apruee needltJe 

are found at 4.8 metel'a. !he muskeg 11ea on eand7 pumlce, 

and the pollen-bearing sediments contain pumice from '·' 
. . 

meters to the bottom. A trace of volcanic glaas 1a re­

ccrded at o.9 meter. The peat t• well preserved and 

appears not to have been disturbed. 

A eeeond peat aection was obtained on Silver Ba7 

Road about tour and a half miles eastward trom Sitka (F1g. 

2). The muekeg 1a one ot aeveral that has developed on a 

••r1ea ot benchea along the downgrade of the road 1n th1a . . 

looal1tr (Flg. 10). The surface 1a essentially flat and 

fir~ and covered with sedge (Carex pauc1flora and Cares 
. . . 

spp.)·,. crowberrr, blueb·erry, and swamp laurel (Table 2). 

In a wet depress-ion at one end of the muskeg, buckbean 

(Menxanthea tr1tol1ata) and dter cabb~e (P:,aurlt 

crista-galU) are found. A tew .-cattere4, ahrubbJ' t~ees 

o1' Alaska 7ellow •e4ar, both IJ?&Ciee of hem.lo~k, and . S1tb, 

spruce are growing in the peat. These are better developed 

on the margine 11bere the muskeg grade• into the upland 

forest. No lodgepole pine appears at this etat1on. 

The peat ••ction contains .a high proportion of 

sedge, except in the upper 0.4 meter where moss 1s present 

and at the hor1zona where wood remains are fO\Uld (P1g .• 

24). The weod peat reaches 3.3 meters. but pol:len 1• 



F1g. 10. Silftr Bay Road ltDlskeg (18) near Sitka, 
Southeastern Alaska, showing sedge cover and 
poor growth hemlock8 J Al.aeka yelltJW cedar 
1a aeeri on ~he right at the edge ot the 
muakeg. 
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contained in tbe und~r•e41un~a of brown, eandy pumice to 

a maximum depth ot 3.7 mete~s. This volcanic sediment 

conta1na undetel'lll1ned acicular crratale at 3.6 meters 

mixed with fragment• ot glaee. In general, the peat 

appears undi•turbed except between 1.6 and 2.4 meters 

where 1t has been partl7 decompoa~d thro~h oxidation. 

Septate h7Phae are present from 1.6 to 3.1 metera. Onl7 a 

amall amount of moea peat occur• in this •ection aa co~ 

pared to that at Halibut Point Road. 

JUneau District 

The 111118kega located between the glaciere. on the 

western side ot the Juneau Ice Field and the waterwa~a ot 

Oaetineau Cbannel, Auke Bay, and Favorite Channel, are 

d1 v1ded into three categorieai: those at less than 75 feet 

above mean sea level, that at a~out 150 teet elevation, and 

that at about 750 teet (Fig. 3). fhia breakdown ia 

followed in order to better report on the area ae a 1lb ole 

and to atford greater clarit~ tor the diacues1on which 

toll••· 

'fhe muakega at lese than 75 teet elevation are 1n 

the prox1m1tJ ·of nearb7 waterways except Mendenhall Lake 

(#.15) which ia about tlree m1lea 1n from Auke Bay. The 

deeper etatione are treated tirat~ Lemon Creek muakeg 
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(#9) 1s ai tuated on SunnJ Point at m.1lepoat 7i on the 

Glacier H1ghw&J northwest of JUneau (Fig. 3) • It 1a a 

ra1aed t,-pe which ia cove~d w1 th a better growth of trees 1 

eapec1all7 on the margine .. Lodgepole pine 1• moat cOJIUilolt 

with both apec1ea of hemlock wll repreaented. Cloudbeft'J, 

bunchberr,., crowberrJ~ Labrador tea, and blueberrJ are 1~ 

portent ground plants. The tlor1at1ca of this atat1on 1a 

given in Table 2. 

Z..mon Creek JDl:Uikeg was •ampled to 4.8 metera tnto 

graJ~ aandy cl&T (Fig. 25). Woody peat reate at two 

levels ln the aect1on, and both are bounded above and 

below bJ aedge peat. Jloaa fol'mll moat of the upper halt ot 

the dep011tt. Charred peat occurs at 2.6 end 2.7 meters 

and oxidised la7era at 2.8, 2.9, and 3.3 meter•• Septate 

hJ.Pba• are preaent from 3.1 to s.e metera and glass .. 

ahards occur at 1.1 meters • . F1~e 11 illuatratea an 

exposed aection ot th1a depoa1t;. 

Lena Beach m1:1akeg (#12) 1a a1m1lar to the Lemon 

Creek (1epos1t 1n that it 1a ,ot oomparable depth. It 

occura at mile 17i on the Glacier Highway ·(Fig. 3). The 

aurtt.ce 1a aomewhat ra1aed and conta1na a number of water 

pocket•• An open growth of lodgepole pine 1• low with 

a ome indivS.duala aa much a a 20 teet tall. Kany dead traea 

are alao Jreaent with a ground eover ot Labrador tea, 

oloudberr,.# and cr1)1rbetTJ w1 th tusaocka of •ed.s• (Scirpu. 

http:aurtt.ce


E~oaed peat aection at Lemon Creek muekeg . . 
(#9) near .runtau,. Southeastern Alaaka. mowing
reot• ot oon1fer·a wb1ch invaded ·dUring the 
wai"lu.417 per1o4J· overlying moas cd ·aec.tge 
peat i ·ndioate cool, wet oond1 t1on•, while ·the 
presenee of foi-eiJt gl'-1ng on the· aur:f'ac• 41a ... . 
clo•e• a preeent period fl. decreaa1 ng m.ole­
ture. · · · 
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P~•estee• var~ oallO!UI) (Table 2). 

The peat column ia tJPologically 11:tn1lar to that 

-at Lemon Creek except that a edge 1• mor• 1ntenrd.:xed w1th 

mo•• 11:1 the upper )i)vel• (Fig. 29). Woody peat .and ·val• · 

canto ••h &l'e et~at1g1'aph1oally co!'related tn. each aeet1.on. 

Septate tqphae •r• conta1necl bet.een 4 .•. 1 to 4.'7 meters. 

At 5.0 meters, tbe base of tbe organ1o. •ed1ment• rests on 

.•andJ granl. 

Ba,e;le B$..rbOl' mu.akee; (#1•) 1• the ~&It ot the 

deeper •&et1ona of the low alt1tu4e gs-oup. '!'his depo11t 

11 located at DQtaon• Landing on Favorite Channel neu 

. the end .,t the r .oad le d1ng west t:t:om approx1mate17 m1le 

25 on the Gla.cter Highway (F.1g. 3). The aurfaee 1e great­

lr convex and is thi~ckly onr~own with Labradott tea, 

clou4berrr.• ,,anct cn•owerr7 (Table 2J. Small ~~u,tern hem­

locka al'e nwneroua 1,rlth a tew lodgepole pine. 

Sampling of tbia muekeg reveals a •ection to 5.0 

metere much like those at Letnon Creek and Lena Beach 

(Fig. :JO). The pPesence of woody debr1a at. three hor1•ona 

~ the abeence of aedge beneat'b: the lo•ermost wody 

etl:'atum make this column aomewhat different than that tor 

Leuton ·Ctieek, 1n particular. Volcanic glae1 la noted at 

1..1 metGPa l4 th unknown neeclle•like crystals • · fheae 

11nffe4lea'* _are alao at 4-.:S metera, although 1n the abeene• 

ot glaaa. &eptat& hJpb.al atl'anda are man1teet from 2.e to 

http:aeet1.on
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3 . 3 met•r~, 11111& the peat at s.o met·era ahowe e1gns ot 

o.x1dat1on . The mU41keg baa 4e'V'elope.d on gr-een1~th eand. 

The more ab.allow muskegs ot the g•oup nea¥-eflt aea. 

level are at Mendenhall R1"9'er , Auke Bay, Herbert R1.ver 
- ' '\ . 

\'r1but&ry'• and llendenhal1 .take • !heae are p~e•ented in tb 

or4-er •t their decreaa1 ng depth. llendenhall Ri't'er muskeg 

{#10) S.e found at m11e 11# on Glacier 1l~ghway between 

Jle.nde.nball River and Auk& Lake (Fig . 3} ~ The •lope is 

weetul'd: at a low &ll$le with a few -.all po.ola 1n depre•• 

s1ona on the surtaoe. Eaodg:epole plne, S.n dltf~r~nt 8118· 

claaaea up ·to 35 teet 1n height and .1 tQot 4 . b .h . (d1ametel' 

breaat high); 1e the 'Commonest tree . Sedges are the moat 

pr valent low plants with crowberry., blueberry, eloudbe1"17'• 

and bunclib&l"'"1 • Deer cabbage and buckbean are growing 1n 

the wet pock•te (Table 2 ·)-.
• . .t. ' 

Sedge peat eolllpl'1ae• the muskeg aectlon with aome 

moe a near tM ~~tt:rfaee •nd 'td. t h 1n'terbe44ed 1r0ody la,-etoa 

(Fig . 26) . 'lhe column 1e 2. 9 meters ~iek., underlaiD td.th 

aandy clay. Vtt1can1c aah ooeura at 1 . 0 meter and o,nd1•ed 
. . 

peat at 2~ 9· meter• • 

Auke Bay muekeg la s.ar mil& 1:5 on the Glaeiel:' 

Highway at the junet1o• W1 th the Loop Road .(Fig . 3) • fhe 

aurface alopea eoutb.Yard ani •uppoJI'ta the largest lodge~ 
' 

pole pine encountered ln thia ·~®.:r • Theae tl'eea 1nc.lu4e 

ind1fi·duala u much aa 2 feet d . b . h. and 50 feet high , 
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(Fig. 12). Shruba and small trees are numerous and conaiat 

mostl7 ot both hemlock species, Labrador tea. ·buncb.berr)', 

cloudberrr1 crowberry, club moas, menztesla, and llngen 

berrJ• Skunk cabbage, buckbean, and deer cabbage grow in 

wet depreeaiona (Table 2). 

Tbe depth or peat 1a 2.6 meters to blue.gray clay 

(Fig. 28). Sedge peat oceura at the bottom and gradea up.. 

ward into to~at peat and moss, although it 1s again 

preat;'nt iu t~ top meter. A trace of glass shards occura 

at 1~3 meters. 

Herbert River Tributary (#.13) ia a flat muakeg at 

m1le 26 on the Glacier Highway (Fig. 3) • It occup1·es the 

floor of the valley from the v1cin1t7 of thia station almost 

to the end at th& road at t he confluence of the Herbert 

and Eagle rivera. The flora ts distincti e (Table 2) with 

extensive aisoc1es of cotton grass and buckbean and apongr 

tracts ot "'m.osa. Ridges ot Sitka apruce and thlcketa ot 

willow (Salix spp.) and alder (Alnus app.) intermingle on 

the flat. 'fhe peat 1a o.4 meter thick and lies on grar 

silty aand (Fig. 31). Sedge and epbagnWil both oocur. •o 

volcanic ash is found. 

The last atatton ot the e11ttre low elevation group 

1• near Mendenhall t..ke (#16), about a 111ile from th.e 1951 

terminus of Jlendenhall Glacier (Figs. 3 and 13). The de­

poeit 1• 0.1 meter of sedge peat -with aome adDdxture of 
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Ftg. 12. Auke BaJ muakeg (Ill) near Juneau, South­
eastern Aluka. mowing old growth lodgepole
pine approxtmatelJ 50 teet 1n height and 
2 feet 4.b.h. (diameter breast h1gh)J an 
undergrowth of heaths and heillocka ha~ 
recentlr invaded this muskeg. 
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F~l• 11. Jlf-ds-uch a.uooeeston 111 a kettle S.n tb:e ou'b•'" *••h of ••ndenball. GlacieP at at•tt.~n #151 ., 

Soo.theaatern AlaakaJ a·on&.t1on te ap~at-ent on 
the pe~1pb.et7 111 tb nb?thern bu...,."•4 tloait1ng 
on the· aurtace of the water and hora•tall end 
.-p1••ruah growing ereotJ young t"O:Mat ot 
black cettonwuod· 1s aeen ·on the upland 'W1 th 
an tmderetol'1 d. 81tka apl'Uce • . 
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molls atl4 hottaeta11 (lguieetum variesatum) (FS.g. 2'1). Tb.t 

peat 1• farmed on sandy e1lt in what appears to be an old 

kettle in the pitted outwash in front of the glacier. The 

atat1on ia be7ond the 1909-1910 receaa1ona1 moraine wh1oh 

1a about an e1gntb or ~ mile northeast, cutting tbrougb 

MendenhaU Lake (58, P• 201)~ Upon thia baa1a, the depoa1t 

woul4 aeem to be between 50 and 75 rears 1n age. Hydrarch 

Juoeeaa1on reveals a nUJ!I)er of stage• from floating 

northern bur-reed (Sparsanium bnerboreumJ through •r•'• 

tail (!lppuria yy1gar1a), ap1ke•ruah (Eleochar1a paluatr1ah . 
and h"raetail to upland w1.Ucnr • black cottonwood (Populus 

tr1chocarpa), and S~tka apruoe (Table 2). No submerged 

planta are apparent• . 

Lower ont ana 0reek lllWikeg (#15) occura at about 

150 teet elevation on MOntana Creek Road, a little more 

tban a m1le d1atant from atat1 on #l.S (Fig. 3). The aur­

f'ace 11 S'>mewhat undulating w1 th a number .of hollowa, al.­

though 1t _1a eaeent1allJ ra1•ed on the nortbeaet aide of 

the creek. At a low point near the ere•k, a large pool 

ex1ata which contain• J'8llowpond 1117 (IURba:f polzaepalum) 

and other aquat1ca. Sedges are tmportant 1n the groun4 

cover,. aa 1a aphagnum JllOaa, 1h1le beatha, crowberry, and 

clou4berry are localised. Lodgepole pine is common while 

both hemlocka are alao present (Table 2). 

Tb.1a llltlBkeg, 5~9 metera 4eep. 1a the deepeet of th• 
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seventeen aamplea 1n Southeastern Alaska.. Tb.e ·maJor1ty· ot 

the peat 1a moe a (Fig. 33). ocd peat &ocupiea the lowe•t 

level overl,-1ng aandr gravel, and several woodj hon·zons 

lie above th1e between layera of moaa and sedge. 01&88 

fragment• are onlr found at 1.3 meters. 'lhe peat do&a . not 

show a1gna of disturbance. 

llpper Jlontana Creek (#17) 1a .the highest sampling· 

station of th1a atud7 (at about '750 teet elevation). It 

is located 3 m1lea t~m the end ot the Montana Creek Road 

on the d1 vide which leada to 1ndtall Lake • (Fig. 3) • 

Jlan7 muakega are present at thia elevation and t hlghe~. 

elevations to the aouth. The peat at th1a locality alopea 

onto the flat divide from the weet., where it is bordered 

higher up bJ a foreet fringe. Eastward, it ia alao termi­

nated b7 toreat which occurs on th margin or the tlat. 

The muakeg, in general, 1a elongat.e, open and •park-like• • 

and foUowa the trough of the d1v1de. No lodgepole pine 

waa noted at thil elevation. In fact, treea on the muskeg 

are few and a~e mostly low mountain and western hemlooka. 

A number or large poole w1 th yell ow pond lil7 occupJ de• . 

pression• in the flat. Sedges, ertJtrberry~ cloudber~, and 

he&the are the principal plants ('l'able 2). 

The peat was eampled to ~.8 meters and consist• ot 

eedge w1th a t ew decimeters ot moaa at the aurtaoe and a 

conepiouous layer .ot wood material near the bottom 



6f 

(F1g. 32). Decompoaed aedge peat occup1ee the bottom at 

the aeot1on and overlies gray silt. Septate JD7Cel1um 
. . 

abcundl trom 1.:5 to 1.8 meters. Some v-olcanic glaae 1• 
. . 

treaent at 0.2 ID8ter. More interesting, however, are the 
' 

shards 1thich are tound trom 3.6 metera to the bottom ot 

the section. 'l'beae do not underlie any ot the oth•r 

muakega . ot this •tudy, except those at Sitka (F1ga. 23 

&111 24). 

. ' 
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UGE'fATIOll' CF S0171'BEASTERN ALASI'A 

Vegetation tn Southeastern Alaska may be claas1­

t!.ec! pr1mar11J aa tol'eet, musk g, and alpine tundra. 

'l'b.eae major typea are largely the reml t ot cl1mat1o anct 

pbya1ograph1a var1atton within the region. Zaoh (86, 

PP• 304-306) baa pointed out that ph,-a1ography appeal'S to 

be the controlling factor 1n deterudnlng whether foreat 

or muakeg develo~, even tbDugb ther exiat under aimilar 
. . 

climatic oonditlon.. Alpine tundra,. on the other hand, 

1a d1atr1buted at higher elevation• b 7ond toreet or 

1IIU8keg due to a climatic d1tt .renee. The Clementaian 

aratem woul4 oon.S.der the eoph,.tic toreet aa climax 

w1 th uskeg as poat•cliuax ar¥1 alpin tundra~ pre-climax 

(81, PP• 82·88). 

·--', --·- ······· 

Southeastern Alaaka l1e• 11'1 thin and near the 

northern 11Jil1t ot the Coaat Foreat 11h1ch attains 1ta 

:greateat dewlopment trom northern California to aouthern 

Br1t1ah Columbia. · eaver and Clemente (81, PP• 5~508) 

named thia the •••tern red oedar-weatern hemlock tormation. 

AotuallJ; western red cedar 1a p orlJ rep,.-eaented oYer 

mu.ch or the ,:)~&Jlge, and Sitka ap~ce 1a more oommonlJ a con­

stituent, ••pecl&llJ along the 1Jaled1ate coaat 
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(.6, PP• 42-45}. 

In tb.e aouthern part of Southeaatern Alaaka, the 

climas 1a la:unm •• tm weatern hem.lock-81tka apruoe­

weatern red cedar association. Alaaka yellcnr cedar, alpin• 
. ' 

t1r, ailver fir, mountain hemlock, and weatern yew are 

looally ~eaent. liorth of 5'7~ north lat1 tude• weatern 
. . 

red cedar ia abaent (77, p. 18), and the cliJUJt ooneiata 

largely ot weatem hemlock and Sitka apruce. Silver t1r 

and weatern yew do not extend tar north in the a"bipelago. 

Alpine fir oceure lporad1~ally, uaually inland on the 

elopea Of tbe Coast Rat@&• It baa 1ta greateet dewlop.. 

ment 1.n the vicinity of Skagway 1n the nortbeaet at the 

bead of Lfnn Oanal, &Dd ~n White Paae, it 1a the only tree 

at timberline (24, P• 2•6). Mountain hemlock 1h 1ch 1a 

founcl largely at higher elevation• in the eoutheaat, al1o 

continuea north at ttmber~1ne, but deacenda to aea level 

~·~--~ · in the v1o1n1ty ot Juneau. 

The Coast Foreat of Southeastern Alaska, in genera~ 

1a luxnr1ant _trom aea level to approximately 11 500 teet 

(78, p. 382). Ita comp a1t1on progreae1nly obangea, 

however, from aea level to timberline with a decrease of 

Sitka epruce and an increase of mountain hemlock. Timber-- . 

line va~ee trom 2 1 400 teet 1~ the aoutheaat t~ l,aoo teet 

1n the nortbweat (2'• P• 248). !lle foreat loaea conti~1ty 

between 1,500 teet and timberline, and the trees become 

.. .....~ 
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lower 1n etature, finall1 to uamne a krwllllbob tom at 

the limit of tree growth. Moat or the treee on the higher 

elopes appear "bowed• near the base of their trunks, as a 

reault ot enow movemen' downelope. Sbrube and emall treee 

which cowr much at the upper elopes, auch aa Alaska aldel' 

(Alnue t~t1coea var. einuata); have been forced to grGW 

eaeentiallJ downalope, due to tb.e weight ot enow IU:ld ita 

peraiatenoe late in the growing season. 

!be composition ot the prevailing all•aged f'oreat 

is western hemlock 73~, Sitka epruce 2~~. western red 

cedar ~~ w1 th the other epec1ea mentioned forming the 

remainder (76, P• 381). Although western hemlock ta bJ 

tar the moat abundant dominant, it doea not attain the size 

of Sitka epruce which is the moat valuable eoumerc1ill tree. 

Same apecimene of Sitka sprue~ reach a diameter ot et teet 

cd 175 feet in height (43. P• 228), wb.ereae weatern hem­

lock attatna ~ d1~eter ot onl7 2i teet and 125 teet 1n 

height (77, P• 1'). Western red cedar at Jtetchikan has 

been found with a diameter of over 3 teet (48, P• 14). 

The con1teroua forest borders on the bays and in­

lets and often extends down to the upper tidal limit. Th• 

latter 1a J8r't1cular11 tl'Ue• 1t the shoreline 1a·· rough and 

rooky. A tr1nge ot alder (Alnu.. oregona and A.. frut1coaa 
. -. 

var. a1nuata) and willow (Salix app.), however, ueuallJ · 

occurs at the outer edge of the forest, 11' a beach 1a 
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peaent• Such ahi"Ub • m4 maall t Mee extend inland along 

tbe 1'1 "ra and w1 th black cottonwood covel'l the tloOd plains. 

The 1nter1or t the climax tore1t 1a uaually denae $nd dark. 

unleaa the canopy baa been opened b1 w1n4tall or other 41•­

turbanoe. !hick uta of moae eowl' the toreet floor and 

are wet end apongy. Xn the darlaar uncterato17, the 

truteacent end herbaceoua •1Jllla1ae are poottly developed, 

wbere~e w1 tb 1ncreued light, thu• la7ere are better 4e­

fit18d. the moe t common ehro.be and herba aret red-berried. 

elder (S8JJI)ucns raeemoa·a. eubep. pubena) * de'ril '• club 

(9;Rlop!ftu bonis.due) • salmon berrf (Rubwi apectab1l1e), 

bluebe~ (Vaoeinlua oval1fo11um). ruetr mens:tee1a 

(Jienz1ea1a terruzinJt!),. bunchber17 and gold thread Ccopt11 

aaplenitolia~. Skunk cabbage ia usually found aa a rank 

umergrowth under ewampJ' cond1 tiona. At higher elevation• · 

mar timberline, eu·ch plants aa American white hellebore 

(Ventrwn eechlcholtz11) and copper buah (Cladothpqtue 

J?POlaetloruaJ are common. Subeerea. llbioh are the reault 

ot anow av.alanoh1ng on upper slopes, ·Consist of ~r1oua 

etage.a 1n which dw&l'f f1reweed .(Epilobium Aat1tol1um), 

goat•• beard (Arunoua 'f!lls&r1f1), blue currant (R1bea 

bracteos~), re4•berr1ed eldel:'• and Alaska alder are 

prominent. 

The pr:leere on glacial outwash bas been thorough17 

1n.'feat1gated by Cooper (14. PP• 226-2U) and Taylor 



(78, PP• 382-385). ~· apeciea participating in the auo­

oeasion "*17 in different parte of Sou~heaatern Alaaka, an4 

a generalised aoheme 11 thua preaented. In the in1t1al 

atage, dwart fireweed and lupine (W.pinws nootkatenaia) 

are important in'ftdera of 
. 
the moraines and .pitted gravela. 

Seedlings or Sitka apruee, western hemlock, and mountain 

hemlock maJ invad• thia tenain aimultaneoual,-, although 

uual~ onl,- apl'Uce and mountain beJillook aurrtve. Both 

of theae ultimatel,- become a part of the climax forest. 

The impwtanee ot legWD8a, auch aa lupine, in adding 

nitrogen to the ao11 baa been 4iaeuaaed in the postglacial 

aucceaa1on 1n Prince William StJ\lnd (60, PP• 563-564). 
. . 

Alder, Willow, and bllkck cottonwood may invade at or about 

the au. time aa thoae of the initial aucoeaa1on, but due 

to their rapid growth soon form a definite thicket atage, 

auperaeding temporarily the apruce and mountain hemlock. 

Sitka epruee and mounta1n _bemlock continue to aeed in aa 

the aucceaa1on progreaaea. Black cottonwood growa more 

ftplcllJ and ao·on overtopa the thicket, only later to be 

overtopped, 1n turn, b7 81tka apruce. This sequence 1a 

ab.own 1n Figures 14:, 15 and 16. Cottonwood ia unable to 

pera1at, being abade intolerant, and diea out along w1 th 

the willow and alder. Throuahout theee etages of auo­

cea,a1on_ Sitka apruce w1 th aome mountain hemlock haa per• 

11atecl and now forma practically pure, even-aged atanda. 



F1g. ~4. Ice front ot Jendenball Glacier, 8outheaatern 
Alaaka, ahcw1ng outwa•h recentlr expoaed to 
plants of the earl,- etagea ot the ~1aerer 
late~ etage ot w1llqw-alder th1eket i s evident 
in the foreground., 
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Fig. 15. Willow-alder th1ckets growing on outwash ot 
the Mendenhall Glac1er, Southeaatern 
Alaska. 
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Fls· 16~ Young fo:raoat ot Sitka apli'UCe and black 
cottonwood ~o.tng on· weee.aa1onal moraine 
ot· U&ndenhal.l . Gl.ao·1er., $out.beastern AlaskaJ 
e.rJtatto~ mo•a•oo~~ed: ·boulder is evident 
on the l"lght~-
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Such •tand~ ma.r develop aa ea~l1 a• 75 years following de­

g1ao1at1on. Sterile mineral soil at this atage ia covered 

by a thin la,-el" of organic debrie .lett bJ the b&-oad-1eave4 

pioneer•·· Mosses· •oon become eatablieb.ed• and litter and. 

duff accumulate during thia period ot apruce predomirumoe, 

The envi»omnent of the ap.t"Uce torest: ie :tavo.-able tor the 

aeed1ng 1n of •••tern bemlock. and gradually thi• apec:1•• 

forms 1n the uncler,st:orr. The high degree of ehade to1er­

ance of weatern hemlock 1D the spwee fore·st• permits it 

to thrive and eventuall7 gatn control oYer the lese 

tolet"Mt sprue• {'1. P• 15·)• Thus, the 0~im&x eona.1ata 

largel,- of we. ~tem hemlock and., Sitka spruce.! l n th11 con­

nection, 1t Sl.ould . be mentioned that •·pruoe aeedl1nga 

develop 1n greater propox-t1on when n1trate•n1trogen 1• 

more available. Hemlock •ee4linge. on the other hand,. a.re: 

aburxlant under conditiona where 8JIID.oniaoal•n1t~ogen ac.. 

cumulates in seed beda conta.1n1ng organic matter (79, P• 

600). This •r explain the perai•tence of spruce on 

aterile, organic-free gravela and the 1nab1l1ty ot hemlock 

to de"elop under 81lch conditions. lt .maJ alao explain, 1n 

part• tho a•tabllabment of western hemlock 1n the . a.pruee 

foreet am the fact that spi'Uee aeedlings are tew. Sitka 

epruce and western aod m·ountaln hemlock a emibit a layering 

habit 1n young tra.nai t1onal •tanda, and in tl?-is way they 

may reproduce veget-ativelr ·(16, PP• 441-445). 
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KJdrarch aucceea!.on 1a also very c6mmon. a• in 

k•t,.le• 1n the outwaeb of Jfend«ililhall Gl.aeler near Juneau 

(F1g~ 13). Bo aubmerge4 stage 1a apparent, but. rather the 
. - . .~ 

•wuse•aS.on b.eglna w1th the floating atage rep~eafnlted by 

nol'thelm. bu.'r-ree4. Fal'ther removsd 1a a •one of mare •a 

tall, ap1ke•l"'lab, and hol'••tai1. This 1• followed. by 

tuaaocka of ae4g• (Cax-ea h1n4•11}• ,..._ gra1s 

(Oa1tMSH•t1a ca~adena1a ~ • an4 cotton gl'aea (!rtophor~ 

oeel~!tnl• em4 !• ·~tutqoh••n> ,wtth • ~ried .....Dblage 

e>t plan'•• buokbean1 weetem itot1eld1a• graaa-ot­

Patnl&:a~ue (l•m•••&• ~·lua,tr1a) , . wn1te 'bog-orch~A 

(tlmll~r(l}l1• dilltata), lou•ewort (Pedi·c'UlarJa . eeudet1oa) • 

and mount in meadow bietort (PoJ.monU!Jl blatorta a.ubap. 
• ' '.. ' ' I 

plumoartUJ.). Wooit,r .plant.s foll()W ~~ et~ge., inelud1ng 

bluebe~ (Vacc~nium ul1stnoaum}, willow., and Sltka. apl'Uce, 

•• toreru~Gra of the m&aop)q't.;c aubelS.ma.x and cl1max 

toreat1,. ult1matelJ to develop. 

The eout forest hae been called the "aebeatoa 

t•eettt . ot Alaaka. Heavr pree.lp1tat1on throughout ~h 

year preventa f1f."8 trom becoming e. dangerous hazard. 
. ' 

Drier oondU>1ona preftll, howeve~, at tb.e beada ·et 1bleta 

cd lnlaz:\4 alo~ the r1 wra, ao t .hat there 1a a gr ate, 

clan$er of f1»•. Such 1• true at t~e head er Lyrm Canal 
. ,, 

and alona tbe St1k1ne River (32,. P• 28). Ftx-ea ma,- aleo 

http:�wuse�aS.on
http:aucceea!.on
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'be a danaer 1D the archipelAgo during dry aummer perio~, 

although when the7 do occur, thq are eeldom more than a 

tew acree 1D extent. Small ttree occurred near ICetchikaD 

during it.Le dr7 month of June 1D 195li 

*-k•s• 
IUekega are common in Soutbeaatern Ala•ka and 

occupy cana1derable t~cta 41aperaed throughout the toreat. 

R1gg (70, PP• 167-182) and Dachnowek1~Stokel (18, PP• 1-32) 

have 1tudied their nature and forma t1on, and the in! rma~ 

t:loll at band 1• largel7 the re~lt of the1 r obaervations. 

The term •muakeg11 ie ot Indian origin and baa 't!ecome a 

colloquia11am in Alaska, reft>rable to auch non-toreated 

regions. . Muakega develop UDder poorly drained conditione 

and in tbe preaence ot peat fo.rming plant•• largelJ moaaea . ' 

and aedgea.. Three tnea have. been claas1t1edt elope, 

raiaed, and flat muskegs. 

Slope muekega are th moat typical of !outheaetern 

. Alaaka. The,- have formed on inclined 'benches •• a result 

ot heavr rainfall and cool s~re, both of which retard 

the deca,. of vegetable matter. D.rainage on the low angle 

elopes 11 poor, but on ateeper alopee 11h1~h are bet~er 
. . 

drained, tore•t• are able to grow (86, PP• 3CM-306). Slope 

muakege are better developed where the topographJ 1a low 



·ant. hf.Uy whereae 1n 1teeper areaa 1 the peat 1a ahallow and 

-~ ~t-Oportion ot toreat treea greater. 

. .. An , ~pen, -•owbby g!r'"'h t:4 .1o4g4pt:le pine uauallr 

_Chal-aoi1er1&ea •l•pt, lm:l•k•.s•. .,_ tJ;lougb the tr••• neve•· · 

attaln any great else. lodgepole p1ne in SC)utheaatern 

A.laaka 1a almoet entirely reatrioted to mua·keg. It mar at. ­
t1mea ·occuw poorlr 4n1ne4 namp,- lana 1n the .foreet, b'ut 

Ul¥1.- .uch oo:nd$t1one, lt 1e ueuallJ euc~teasional ••· 

bett6;r 4"-tn.age devel..opa. Lodg•;pole p1ne llae been mention• 

eel aa gttowtng en outwash and 1n ftale·a at Glacier Bay 
. ­

(16, P• ~!1) ~ Wefltern and mnunta1n hemlock, 81tka apl'Uce, 

we•tem "' eeou. ana Alaska yellow cedar are common1r 

tau:nd 'Where the •l pe hae become almost too Jteep for 

lJlUii\GJg to f'wm. '!he ahl'Ubby .o,oTer ·on the peat 1e la~gely . . 

low heath consisting of blueberry '(Vaoe1n1um ul!Sihoa~), 

awamp laurel, and Labradov te&J other ahl'tlba ar• cro-/!11 
(' 

bo1'1"7 and lw jW'11peJ". 'tn>leal herbs include 1edgea 

(Carex. ;auc1fltrt, , IC1JP~ sae!!,pitoaus var. oallo•u•, 
. . 

lzaclfo!po£! l).'ba, _end Eri, :phol'Wll epp.• } , club mo•,• ~ 

watelln tof1eld1a, geldtbread (Co:pt1tt tr1to11ata), :eundew 

~•en rqtunditolS.a), burnet,. bunebberryt and cl-oudberr'f• 

Ku•ea ~~ large1,. S~B!Jmum •PP• 

a.t•ed mwakega occUJt more looa11)' than the •l.ope.. . .. ~ ; 

t)'Pe, aJXl ':ln ,Southeastern Alaetta., they a:te well 4eftl.ope4
. . . . . . 

neaP J"uneau (71, p~ 194). 'l'her are typ1oal.l,- convex, 



•lope gentl7 outward, and appear to form where rainfall 11 

leaa than aftrage. They usually con11at of a greater 

th1ckneas of peat. Ba1aed ~ekega are better aerated, aa 

indicated by the increaaed growth ot lodgepole pine ·(Fig. 

12), Beaidea pine, western an~ mountain hemlocks are orten 
' < 

preaent 111 th aome Sitka apruce. The ahruba, tJpically, 

oona1at ot blueberry (Vaccin1ua ul1sinoaua), lingen be~, 
. ' 

bog roaemary, awamp laurel, Labrador tea, menz1ea1a, and 

orowberiT• Sed~ea are oo~on (Carex pauc1f'lora~ Sc1rpua 

caeap1 tosus ftl'• oalloaua • and Eriop!orum app.). Other . . . 
herbs ar~ akunk cabbage, $Oldthread, sundew,. cloudberr'J, 

buncbbelTJ, and cranbe~. Sphagnum spp. for the most part 

comprise the moaa layer. 

Flat muakega are round occupying the floors of 

slao1ated, U-shaped valleys, lowlanda, and broad areas of 

level oount17. TbeJ are round both on the mainland and 

on the 1alanda1 but are more conmon in the interior ot 

Alaaka and in the !Ukon. Flat muskegs are generallJ 

ahallcnr and usually formed ot a1lty muck and ~edge peat 

while sphagnum 1a cmlr prteaent at the aurtace. They are 

maintained because of a high water table and otten have a 

quald.ng character. Open pools are sometime• preaent in 

1bioh the earlr atages of hJdroaerea are evident. 'l're~a 

are not caa~Don, and the vegetat1on has a meadow aspect. 

http:quald.ng


C~ton rs-••• often b&6ome I promintlnt wt th buckbean, and .. 

the· white beg-orchid; bumet1 marlh marigold (ealtba .· 

lt!•u•!£11 wb.,. uars.t:ol:ts.t~, .untie•:, ·DlaZ'tb e1nqu.et'o1J. · · 

·(Potent11l«"R!lu•;S_r!-a·) i Indian rice (Fr1t111a_na· ~ 

oattchttc-~neta} ~ and e:ranbeft'J oce-ur. ild lr1• (l#• 

aetoaa) aDa ttk:ul'lk c·abbage OCCUPJ the ~ettel' - dtpreaS10b•·• 

· ·· 1Jb.e almO.t· total l"e•t~j,c_ t.t,~n t?f: lodge.pole pin-e to"' 

muakeg 11 'pro'bably due to -1te lnab111tr .to o.o:mpe·te •l••· 

'mere. :tt 1• ·veJ7 1tltolerant ttt •h•Cle. .~•t1 yo~ng.··. al.tht>Ugh 

. t~ can : peraist · t~ .ft1'7 den•• · etan!la. to~ ~o-so. ye·ara (75, 

·p. ·54) • · Its 11ght requ1remsn.t• S.J'e ~ the)'8bJ~ aattsfied in 
. . 

:muakeg~ but wher~ it 1a t-nUlld .'beyond the· limit of peat~ it 

falls to campete and 1 .• .. earl)" repla(l.e4 b7 sttka spruce. 

Ita ocolog1-ca1 ampli~u.de -,is very broad when one · considers 

tb.•· wide .:range ot c lima't!o eond1 tlona Wlder 1rh1cb 1 t 

growa. 'lhe•e· range from a ·climate with 16 inches of pre­

c1p1tat1:on fmd: cold •1ntera in the Rockies (636 P• · 3J to 

on• w1 tb over uo 1t'loh••· pr-eo1p1tat1cs.n and rather ·11114 

winte~a in eoaatal Alaaka. Wh1a fact. leacla one to auapect 

the w•eence of. ecOtJP&8 or •colog1e l'I.Del Of·. lodgepol• 

pine. One .might argue that althoUgh it clevelopa ln a 

-.Ld·e 'ftr1at1Qil ot climate. lta preaence 1n .mukeg 1a due 

to th• pb.'fa1bclog1eal dryness uf tb.la habitat,. anA 1n th-ia 

l'fiepeot. 1ta habitat 1a - eas~ntially like that where ~atn... 

fall 1• as low aa 18 tnchea. Whether eeotJPea ea1et, 

http:ampli~u.de
http:repla(l.e4
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there 1a a strong poaa1b1litr that the eooepeo1ea m&J be 

subdivided. Some taxonom1ats have long regarded two die­

tinct tJPes of lodgepole pine1 a coastal and an inland 

one. Bio~retematr might reeolve its true nature~ 

Alpine 'ranclra 

An alpine flora is preeent above timberline and 

on the exposed •lopes of ntinataka in the ice t1elds 

throuE)lwt the Coast Range. This flora 1•• more or leas • 

cont1nuoue 1JIIned1ately above timberline, but inland in 
. . 

the 1ee fielda, it 1a aporad1o, being fo~ on aouth.. 

tac1ng elopes n nunataka abow the neve. The youthful 

diatribut1on .f the . tl~a ia indicated bJ the diaoont1nuitJ 

of the eolllllUI'l1·t1ee a.nd the early atagea of the alpine pri­

aere,. largely a reault of the Ncent ahr1nkage of the ice 

and the denuding of terrain w1table for 1nvaaion. 

In the Juneau Ice Field, plant• occur eparael7 
. . . 

betweeb elevations of 3,800 and 6,000 teet, although •t 

certain placea, communities are well developed (42). Such 

communitiea are probably relict and mar formerly haft been 

of greater diatribution, having survived in unglaoiate4 

retugia .during the last ice mald.~~Wn, beginning approXS.- · 

mately 1 1 800 reare ago. Aa manJ aa 40 species of higher· 

planta were collef?ted 1n one communit7, in an area or about 

150 aquare metera. 



Such retugta ban been a •ouro• -ot •e•d tor 1nl­

tiattng p~an ~ aucce~eS.on on ~he d$glac1a~ec! t1opee. . 'J.'be 

•o4 l"llah1 Lusu.la . pardtlora. atld ••«sea,, . C!~•a •PP•• aM 
' .. . ; - . 

~a'U$11J th.e t _1.rat to 1nya4e «J;Hl 'Ill'~ tol~ we4 bJ r\lfh 

(Junou! Or.umm:ond11) amd heathel' (~•·••tope mertenet,art!)•
j ... - • 

The cll-.ax at 4,000 teet,. •• ·auggeate4 by the . comp.oe1·t1cna 

ot the reliot~, &P;P•w·• to cone1•t of a complex ot plantar a 

, yell• l:u~atbe·r Cf9Xllodo~e . ~andtU.tflo;ta), al.p1J!le· .••a'lea 

.(Lo1~eJ~eur1~ proc)!p!l?en~}t _heathel' (Ca~s1oRe mert~n!i1~pa,. !• 
tt•llel'!=~t. £L ~'tr!sopa. and .£.• 1zce22f1o14~), and 

.~lu~be~ (Vaqg1n1~ ;ul1s1noJ~) with club moee (kcoeRS1W! 

tile~p~) * ~rftberry, 1.up1ne a: p&.rtr14ge l'eQt (!f:etkea . 

. . . . . . . J•gt1nata), and e~ot~ed .eantr•ge ·(f!.P.t't-aga bron~~all! 

http:aucce~eS.on
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P0$.'1'GIACIAL FOREST SUCCESSION AND WSK!G DEVELOPNElfl 

In order tor the J'eader to be oriented aa to the 

climatic and ohronologtc&l oonaiderat1ona, wniob are 

treated in detail following the discussion or the fol'eat 

auccesaion as expreaae4 by the pollen diagrams, the en­

vironmental aequence S.a 1nolu4ed at this point t 

Period v 

Period IV 

Period III 

Period li 

Period 1 

waat.el' and drier 

cooler and wetter 

max1mum warmth 
and 

drJneaa 

warming and drJ1ng 

cool and moist 

_2lao1er recession2oo 7eara 

hemlock maxiJIIWa 

2,000 ,-ears 

glacial advanceJ 
western hemlock 
predominance 

glactal m1n1mwll 

5,000 yeara 
spruce and hemlock 

· aucceaa1o-n 
e,ooo yeara 

pine pertoda
glacial recession 

,ooo rears 

Th1a sequence conaiata of five periods baaed on 

cl1Jilatic, edaph1o, phJaiographio, pyr1c and biotic impli­

cations derived from the peat aectiona and the pollen 

protilea. The boundaries of tnese aa d1v1eiona ot poat­

glaoial time are not to be considered aa rigidlJ ttxed. 



88 

The total time since deglaciation of tne earliest aitea ot 

pollen eedt.entat1on ia eat1mated at about a,ooo years. 

Period I is placed between a,ooo and 6#000 years ago, and 

lt la characterised by a cool and moist cltmate and un­

stable edaph1c and phJaiograplrl.c conditione. Period It 1• . ­
date4 trom 6,000 to 6 1 00? J8&rl ago and 1a _a time of ameli­

oration ot oltmate, soil, and phfaiograpbJ. Period III 11 

indloated as wal'll and dry and endured from 5 1 0~ to 2,000 

Jeara ago. Period IV lasted until 200 years ago (1750) 

and is defined by an interYRl of cooler and wetter climate 

during which the glaciers in the region advanced. Period 
' 

V ia the moat recent and markl the &-eoeesion of the ice ot 

Period IV and the arrival of white man. 

I.od.gepole pine wae the earliest arboreal member ot 

the postglacial pr1sere 1n Soutneaatern Alaska. In What 

are ~onaidered to be the oldest pollen containing aed1­

menta, (Period I) thia apec1ea baa been by tar the moat 

preponderant (Figs. l~t 18, 22, and 32). Ita early '-n­

ft.ai on of deglaciated terrain is attributed to abundant 

seed production at ~ early age and an ability to with-. 

staid adverse conditione (36, pp. 72-73). Lodgepole pine 

11111 thrive on ater1le soil w1 th a low organic content 

and a dearth of nutrients such as nitrogen, but ae th1a 

specie• mod1f1ea tb.e microol1mat1o and edapbio conditione 

ot the toreet, it is ncceae1vely replaced by apruoe and 
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healocka. !hua, the record ot 1ts presence trom the oldest 

sedtaenta ot this atudJ suggests that it lllllJ have endured 

tor a .few m1llenn1e.. It may have persisted tor longer 

periods, however, due to prolonged phJa1ograph1c in•tabil1­

ty and the absence ot eucoess1onal o.onlte~a, as on Vancouftr 
-- .- _! _. 

Ialand, Br1t1ah Columbia ~38, PP• 2'13·2·7 • . ) and in .the hget 

Lowland ot Waehington (S5,. PP• 272, 274, and 2'77). 

Sitka apruoe ia poorlJ represented during Period l, 

.-.4 ita a.baen~e ma7 be explain~ b7 the intolerance of the 

apec1ea to cold during .the .seedling stage (75, P• 84). 

Barlr postglacial terrain waa probably colder at least in 

winter, ~n outwash re~entlJ exposed to apruce invasion 

is tod&J• In anr event, apnce waa alow to increaae 

regionallJ tor aome time fol.lowing glaciation. eatern 

heDllock 1a usually represented bJ lower perceutagea than 

spruce in tb& oldelt deposita. Ita development in poet­

glacial time haa been verr largelr the conwrse to that of 

spruce. The apeciea m&J aeed in early as it doea on the 

outwash ot Mendenhall Glacier, but seedlings do not aur• 

vift. In the preaeme of a aee4 bed with autt1c1ent or­

ganic material, however, it thri?ea and develope into 

cl1•.x atanda. Mountain hemlock, a cltma.x oonat1tuent and 

timberline tree, likewt•e developed lllowly during Per1o4 

I. 
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Lodgepole pine graduallJ increased above ita 

initial decline during late Period II and continued to . . . 
expand to the top ot the profiles (i'ige. 17, 18, 20, 21, 

~ . . " ~ ,. " .. 
22, 2~, 2,, 25, 26, 28, 29, 30, 32, and 33). !hie ln­

orea•• ln aome casea to p:red omlnance over apl'Uee and 

b.emlocka (Fig. 18) 1 1• thought to haw been caued bJ the 

local influence of a wetter climate. ~epole pine ia 
' . 

al.Jiloat entirelJ a muele g dweller. It un4oubtedl'f bas per­

alated on muakega aince ita ~uppreaaion in early poat- . 

glacial time (Period II), due to the .inability of other 
' 

conifera to succeed it on au.ch areas. Under a drier 
' 

climate, •• exiated in middle poatglacial time ••riod III), 

the pollen ot other conitera waa tree to settle with tbat 

ot pine on the surface of the muskeg. W1th 1ncreaaing 

mo1ature 1n late postglacial ttme (Period• IV and V) • how• 

ever, pine baa •maaked• the record ot the treea ot the 
' ., ... ; 

adjacent toreat, since tra~aport of their pollen w~s un• 

doUbtedl'f limited because of the wetter oond1t1ona. 

Climatic .ad edaphio amelioration with 1noreaaed 
' . 

phJa1ogra];il1o atab111t7 occurred during Period II, aa lll­

41cated bJ the trends ot Sitka .apruce and the hemlooka. ~ .. . . 

CP1ga. 17, 18, 32, and 33)• The expan 1oD ot epruce ·~ 

rap14 end ·preceded that ot weatern and mountain hemlock. . . . 

Sprue•, aa pine had done prev1oual.y, brought about more 

favorable cond1t1ona for tbe ·development of the climax 
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4om1nat, weatern hemlock. Alder maxi• are in evidence 

during Period II (Table• s, 4, 1. a, 11, 151 18, and 19) 

-and portrar the aucceaeional role of th1• inYader. 

Weatern hemlock auperaeded spruce during Per1o4 n 
as a result or the mod1t1catlon of the environment and con­

tinued to riae~ reaching lta higheat percentage during 

Period IV aa moieture conditione reached an optimum tor 

hemlock 4•velopment (Figs. 1'7, 20, 24, 25, 28f 29, 32, and 

3S). In certain cases auch aa Point Biggins (#2) near 

Ketchikan (Fig. 18), th1a peak ia •-.aked• by an over­

repreaentat1on ot pine during Period IV. The decline of 

estern Hemlock in late Period IV md duri~ Period V mar 
reflect the deatruc t1on ot t be cliax torest bJ ice ad­

Yance at upper elevations llb.ere this action was moat 

effective•• ·Sprace being a tree ct lower elevation• ap.. 

s-rently 1ncreaaed at th1a t1•, although its record of 

expan..S. .on IUJ be merely relative because ot the decreaee 

at western hemlock. Mountain hemlock in general attained 

1ta max1mwll duri~ Period II:I, and the highest altitudinal 

atatlon ot thia atudJ, Upper Montana Creek (#17) at about 

'750 teet elevation near Juneau (Fig. 32), ahow• th 

greatest abundance of th1e epeclea. lt would ••em that 

during tho warm, dry 1nternl (Period III), mountain hem­

lock became more pt'eYalent on the muskeg because of better 

ecological cond1t1ona or had Ddgrated to higher eleYat1one 
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tor tbe aame reaaon. Since Period III it baa again bee._. 

abundant at aea level. 
' 

!he general increase of apruce and decrease of he~ 

l~ka in uppe:r Period IV and in Period V 1s attributed in 

part to the succession which ls now attending the recent 

(1750) retreat of glacier• along the •orth Pac1tic coast. . . 
Wllber1ng operations, more recent17, have alao probabl7 

favored the increase ot spruce through the creation ot 

subsere•• 

There is little that can be added concerning poat­

Wilconain glacier ad:vam e and retreat, other than to s\lb­

atantiate what baa alread7 been preaented in the litera­

ture (50, PP• 681-'700) and (58, PP• 191-223). There are,, 

however, impl1oationa that earl,- poetglac1al time was 

marked bJ a certain discontinuity in the manner ot ice 

receaaion and enn bJ ice readftnce. !he irregular in­

crease of pine, spruce, and western hemlock at Upper 

Montana Creek · (#17) in the luneau D1st~1ct during Period I 

(Fig. 32) ma,- be attributable to a fluctuating ice front 

dux;ing recession. At Upper Ward Creek {11) in the 

Ketchikan Dlatr.ict, a similar trend 1a depicted (Fig. 17). 

The protilea in the Peteraburg District on Mltkot Ialand 

ahow a later Period II disruption ot the successional trend. 

llhereby the c Umax dominant, western hemlock, was d1lll1n~­

ab.e4 att r having gained predominance (Figs. 21 and 22). 



'l'h1a Period ll alteration ia thought to ·haft been due to a . 

rea<lvame fd ice in the 8tik1ne Valley nearbJ (Fig. 1) 1 

a1noe the Wrangell Diatriot protile .(Fig. 20)1 nearer the 

St1ktn River. lhowa ~· aaet 4ec1ded modification ot the 

Period II cune. The Period II cha~e 1a noted at Upper 

Jrontana Creek (F1g. 32) and appear• to have been extensive 

along the Coaat lalge. although at Xetc~kan · (Figa;, 17 and 

18) in the aouth, it 1a not in evidence. 

'rhe tluctuaticms ot the cur"fea during Period III 

(warm. 4ry 1nter"f81) are not deciphered as a z_•eeult ot 

glacier expanlli on .• but rather of tire .md the probable dif­

ferential -pollen preaervation, aa a reault of oxidation 

1b1ch 1a evident 1n the peat. The .increase ot moiature 

with cooling dur1~ Period IV,. as manU'eated by the max1mwa 

percentage• of western hemlock, was probably responalble 

for the readvance of 1ce 2,000 yeara ago~ 

The tJPologioal euoceaa1on ot peat 1n the aed1­

mentary columna 1e from aedge to wood to mosa and aedge.l 

Th1a .sec:Pience d1acloeea the 4ewlopmental history of the 

mllllkega.. ood peat tcru the bottom tJpe in some • but 

such depoa1ts are usually Jounger 1n age (Figs. 23, 26, 30, 

$3)• SkUnk Cabbage •as a prominent plant 1n these earlJ 

forests •• indicated by the· large amount or po~len found 

(Tablea 3, "• 61 7, 9, 10, 11. 12, 13, and 15). A namp 

habitat 18 v1•ual1aed at th1e ttme similar to poorly dr•ine4 
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.... 

toreated lowland 1n Alaaka tod&J. The oldest sectiona aa 

revealed by pollen analysis have begun with eedge peat. 

This ia correlated w1 th the cool and moist Period I and 

the ameliorating Period II. Wood peat 1s uaually moat 

evident during Period III. During a warme~ and drier 

climate, fore1ta were able to inftde the aitea ot wskega. 

Septate hyphae, w~c~ a:• thought to be the aaeoJQ'cetoua 

mem.ber of xer1o lichena, and charred and oxidized peat are 

particularly 1n e'fidence and atrengthen the juat1f1oat1on 

tor aaaum.ing a warmer and. drier climatic interval at th1a 

ti•· 

!he sedge and moaa peat 1n Periods IV and V bear 

w1tneaa to the increasingly wetter climate that succeeded 

the Period III •cl1mat1c optimum". l.rhe foreats that in­

vaded the muakega duri~ Period III were killed. f!he 

climate waa probably also cooler, aince glacier• advanced 

at this time. At present, the foreata that have re1nnded 

the muakegs are indicative ot a certain amount of drying 

since 1750. Thill ia supported by the tact that no wood 

horisana are notably interposed between the woody peat ot 

Period III and the .urface. 

No aquatic atagea that aupported plant• of an earl7 

lqdroaere are thought to have exiated before and during 

Period III, aa their pollen waa not observed in peat of 

tbia early and middle poatglacial ttme. Ban.en (37, p.4ll) 



hao reported th1a to be true of muakega studied in the in• 

ter1or ot Br1t1ah Oolumbta and !Ukon Territorr. The pool• 

that •re pre,ent on the Dlll&kege. do contain such aquattoil 

as yellow pond 1117, but app~ently theae have formed a1nce 

the •arlj •uccees1on ot forest b7 moss and sedge peat 
. ­

(Period III). Mtutkeg ~teema to have originated trom. IS.tee 
' '· . . . 

of 1nauff1c1ent dra:inage· tQ ·au.pport f ·orest,· but· not ot· · · 
. ' 

autt1c1ent pond1ng to perm1t the growth of true aquatS.o 

plants. Muskegs that d1d not torm during the :wet and 

cool early poatglacil.a1 c:llmate, appear' to have formed 

atter the· •arm. d:rr ·tnterval. · 

http:poatglacil.a1


F1g. 17. ·!eat aection• ·pollen prot:tl. ·a, and envi:tton~ 
:mental aequenc• tor Vpper Ward cr.eek muak4g 
(#1), Ketchikan ·D11tl'i·ct•. Southilaatex-n 
Alaska. 

F1g. 18. Peat section, pollett profiles, and environ­
mental eequenee for P.o1nt Hlggina muskeg
(#2), Xe.tcb1kan D1atr1et, S-outheastern 
Alaska.• 
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" 

Fig. 10. 

. FS.g. 20. 

Peat leet1on, pollon pr.ef1les, and enViron­
mental sequence 'fOr/ .Ski · 'l'i'ail mu.akeg (#3)•
Wl'&ngell D1at.-1ct~ Southeastern Alaeka • 

·Peat •ection~ pf)llen .prof'll·••- and env1ron­
me!Zal •equeoce tor North W.Hngell lltU8keg 
(#4) • Wrangell Dlat:.:lct..- Southeast•rn 
Alaska. · 
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Fig. 21. 

Fig. 22. 

Peat aectlon, pollen protilea; and environ­
mental aequenc.e for 111tkot Highway muskeg 
(#5). P~teraburg D1atrlct, Southeastern 
AUa~. . 

Peat section, pollen prot1lea, and environ­
mental aequence far· Petersburg muakeg (16),
Petersburg D1etr1ct, Southeastern Alaeka. 
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P1g•. 23. Peat aection, pollen prof'11ea, and envil'on­
mental ae·quenee t ·ot' Ha11.bu.t · Polnt Road 
muakeg · (#7), Sltka D1fJt'f1!1ct, Southeastern 
Ala aka. 

Flg. 24.. Peat aeet1cn, pollen prOfiles, a.ncl enViron• 
mental eequence for Si,lver Bay R()ad muskeg 
(19). Sitka D1atr.1ct. Soutbeae.tem Alaeka. 
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Table 9. iftal.Td• of Halibut Point Road Vua'l:e@' (No. 7) , 5itlca flbtr1.et, 4.lulca, 
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Fig• 25. Peat aeet1on,. pollan profiles, and environ- · 
mental sequence ·for Lemon Creek muakeg (#9}, 
Juneau D1atr1ct, Southeastern Alaska. 

Fig. 26. Peat aectlon, pollen prot1lea, and environ­
mental. sequence tor llendenhall R1vel' muskeg · 
(#10), JUneau District, Soutneaatern Alaska. 

Fig• 2'1• Peat aeot1o:q., pollen prot1lea.! _!lnd environ­
mental period tor Mendenhall Lake muakeg
{#15}, Juneau D1atr1ct, Southeastern Alaska. 
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Table lL ~b of Le.x~ Creek Wueke« (lo. 9), J~u Dbtrlct, .U.uka. 

7 ) 10 11 12 lJ lh 1S 16 17 11 19 20 21 22 2' 2~ 2S 26 27 28 29 JO Jl J2 )) J4 JS )6 )7 Jl J9 ~o ~1 42 4) W. loS ~6 ~7 ~~ 

P1D\II coa.tort.al••••• 11 17 16 1) 12 11 11 lh 

Ab1•• luiocarpal• • • 

ToiiP bot...-u.o1. ~S ~ S1 S7 S9 6) S5 !OS S1 S7 SS S9 69 S6 S2 S9 S9 SS 61 11 ~6 S7 so lo9 ~1 SJ 11 17 ~7 ~6 46 41 4S ~7 JS ~o J9 49 4S ~o ~7 ~J SJ 40 )4 )6 )0 )6 

, ... ..rt.e:laaal•• 7 1) 12 12 10 11 11 10 10 10 12 ~ ~ 

P1- oHc-1o1••• 41 22 2) 1S 20 19 21o 24 26 2S 24 28 20 J4 16 )) 29 )4 12 49 ~L JO 41 1,2 4S J4 SO Sl 41 W. W. 4S ~1 )I S7SJ SS41SOSioUSJ 41 SJ 60 S6 61 s1 
en--............. 2 ) .. ) .. 
X..1cb1t.-. • •• • ••• • • 12 4 1)00 USO 11600"21SO S10 )000 600 )10 470 J!O 6SO 21SO )100 2J7S 67S 167S lo200 ~000 

So.IJ.z • • •• ••••••••••• 

AlD\11 • •• •• •• • •• • • ••• 12 29 10 29 12 16 12 10 23 19 hCi 28 1 12 6 112 17 2!a ho 1.4 l4 10 16 1S 1.6 ll 12 600 SO 15 20 60 12 10 12 10 10 1SS 16 1) 20 7S S6 

Droeen•••• • •• • • •• • • 

•'*'-···...,. .. ... .... 1 

...,.tnd.e-lricade••• 15 12 ·~ lh 10 22 ~' 19 LlO LlO 'lO loS 20 L6 <6 61. 16 S6 12 12S &.; lh 12 20 12 12 10 12 2) 60 10 10 2S 20 

cora................ . 2 •• s .. 
Collpoei tel.. • • • • • • • • . • 

~.............. 1 •• l . . 10 s .. 20 10 15 20 

1 hreent of lSO I"J'in total eowtt. 

2 l~r of IJftknolm conifen wtdeh _,.. 1nc11.11ed in 1SO p-ain count. 

• .&pprox:iate n\lllber ~utld by ·~llftl' 111lit dide aJ<e&J applleahle to all 1arpr three and four digit r1t...J.re8 . 

Table 11 . Anal.Jeh or •nctenhall Riftr w..ltea (Mo. 10) , Jtn~tau Ohtriet, Uuka. 

Dltpt.h in dee!.ten~ M 11 12 11 U ~ 16 17 1~ H 20 21 22 21 ~ X ~ H ~ " 

Pi.n\11 coatorta1 ••• • • 2) 21 26 )2 22 u. )) 16 22 1) 21 2S 21 27 n )~ J1t 18 JJa 2h 12 2 •• 

A.bie• luiocarpa1•••• • 

T•Uia heteroptt,'lla1 • JS Sl laS hl h) SS 1,6 51 J,c; 117 Ci7 Ja7 59 c;J, 17 39 Yi 1q 14 la2 hO tao Wa S?. lt6 S6 70 7h 81 70 

11 

Plcea. litchen.hl ••• 12 22 ~ 20 30 21 1c:­ 25 21 32 1111 2S 19 1S 21 te 21 n 26 n so 1a9 1111 n hl 18 26 2IS 19 2S 

Oraainede•••••••••• • 1 •. 

CJperMe •••••••••• , . 1 

~ichit-. ••. •• • •• • 17 16 17 1 161. L61! 477 "" se JR 

letula •••••••••• •••• 

A.lnu.•••••••• •• •••• • 16 16 11 12 11 22 16 ~ u n u .s n n 

-·Ndo-llrlcodo• •• 12 26 4) 12 7 19 16 

Com•············ · • 1 1 12 

Collpoeite••• • • ••• • •• 

UDknalln~ • ••••• • ••••• 

1 PWrcent of lSO &Nin total count . 1-' 
1-' 

2 1\lllber of unknown conitel'll which_,... included 1n 150 f:1"'1lin count. 0 



ll:l 

Fts. 2a. Peat eeet1on. po~ llen profiles, Clnd &nviron~ 
mental •equeaee · tor Auke B&J muJkeg (#11).
Juneau D1atx-1ct; Southeastern Alaekat 

Peat, ,eeotlo11, p~len· pPotilta,. and. enViron .. 
mental •equeno• · tar Lena Beach muskeg Ufl.2l; 
Juneau Diatriet~ 8t.tut)a•astern Al.aaka. 
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Table U. lnal)oais of luke Bay ll'uske1 (No. 11), Juneau District, ll.aek,. 

Depth in d•ct.ten 10 11 12 ll 1h ·~ 16 17 ·~ 19 20 21 2~ 2' 21. 2~ 26 

PiA,. eontorta1••••• 1&7 I&J 59 )6 18 1h 1h 1 .. 

&bi.. laaioc..rpal • •. . • 

r..,.. ,....._u.1• 17 Jl 21 w. SJ 59 61 SJ 61 ~l Sl& se 6S 61 61 56 ~7 66 59 59 12 61 62 61 6J 1&7 s1 

1To- •rl&noW. .. 6 6 I& l S 9 7 6 11 10 11 7 S 10 1\ lS 10 9 9 l I& 8 S l l I& I& 

P1ee& o1tehondol.. , )0 16 lS 17 2S 16 21& )0 26 29 21 26 27 27 21. 20 29 17 21 JS 20 28 ll )S 12 1&8 1&1& 

Cyp.rada ••• , ••••• ••• 
00 l 

~1ch1t••••••••••• )2 10 18 16 12 

!allx... . . .........• 

&lnllll • ••••••• •••• ••• 12 12 16 lS 7 16 1h 10 12 · 6 

Droeera . • •..•..•• ..•R-...... 00 ....... 

r.p.tNd•-lriead.il ••• 1h 10 . )0 11 16 15 70 27 10 18 16 6 10 12 

eom............... . 

l»>ooooml .. 11 1100 ........ 

1 Ptll"'Cent of lSO 1ra1n total oovat. 

2 ltalb.r ot tftlcnown eon.it•n which _,.. inelllded in 150 Kftla count, 

Tabh lit. J.nal"is ot X.. !JrMch -b• (Wo. U), ohanM• Dbtrtct, &tulia, 

Dept.h in CS.ciaten w 11 12 u 1h lS d n ~ u 20 21 n ~ 21. x 26 n ~ 29 ~ n n " ~ H J6 n ~ ~ ~ u u u w. ~ ~ ~ ~ ~ ~ 

Pinua contortal, ..• • 21 12 d2010111212 11 1) 6 6 11 

Abba luiocar,.1, •••• 

,,... hot&rop..,.u.l, 1&6 61 61 Sl& 1&1 SS 60 62 Sl& 7l ~ SO So 58 59 6S Sl S6 60 51 1&8 Sl 58 SS ~ 69 So 61. S6 1&8 60 So SS 56 1&9 I&S J6 1&7 J6 57 Sl 51 51 1&7 52 1&6 1&6 1&6 ~1 1.6 1&1 

Tauca •rtendanal.. 1 2 ) 1 2 ) h ) S • • 2 ) 1 h 2 J 2 6 2 2 7 6 I& 7 10 h 

P1eao o1 teho,.1o1 ... ll 21. 27 26 )6 11 26 n 27 21 ll 1&2 J8 12 11 21 12 2ft 15 1&0 JO 35 JS )I& J6 2S 18 27 26 35 10 loJ ~7 lo1 1.5 1&9 51 I&J S6 19 J6 1&1& 1&1 45 46 1&7 50 48 1&0 1&5 54 

CTPerada ...... .. . . . • 2 

L.Tw1ch1tta.•..• •.•• • 12 

Betula ..•.••••..•••• 

Alnui . ... ,, ........ . 16 10 12 1\ 1~ 1~ 16 2 H 21 1h 10 

lllpttrada-!ricada... 2 22 ~-U~J6uunn~~~mnuaal&7~~~~~rn~~69mm~N~m~illmMnB~2921~Uill~D 

lp11ob1\ll... ......•• 1 .. 

Cornua • •••....•• • ••• 1 00 

C~aitea .......••• 

Un.Jrnown2. • • • • • • • • • • • 10 10 9 12 12 22 17 1S 19 16 2?. 11 2' 18 1'i 10 1.h 11 ll, 12 17 12 11 10 11 10 12 10 10 1) 1) 11 7 lL lJ 2'\ 

1 Pere•nt or l'iO grain total count. ...... 
2 Jl~r ot ~ conifftrll which ..re inc:ludftd in lc;o g1'"11l1 n co11r1t, ~ 

http:teho,.1o
http:r.p.tNd�-lriead.il
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Flg. 30. 

Fig. 31. 

Peat aeot1on 1 pollen protilea, and environ­
mental sequence fo~ Eagle Harbor muskeg 
(114), Juneau Dtetrict, outheaetern Alaska. 

Peat section, pollen prot11ea, and environ­
mental ~riod tor Herbert River Tributarr 
mu.kag (#13), Juneau D1atr1ct, Southeastern 
Alawka. 
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T'abl.e 15". Anal:nis of Eagle Harbor Vuakea: (lfo. lla), Jmftau District, Ala~tka. 

4 S3 47 35 42 23 29 31 21 17 23 21 14 11 11 1~ 21 1~ 11, 11 11 6 

.&bin lao1ocarpa1 ••• 

TWilp boteropl1rll&1• 33 41 28 3S 41 41 46 45 41 51 61 40 53 58 SS 50 ~2 h7 S3 48 55 55 58 57 " ,. 53 S4 56 52 48 55 59 49 38 42 55 57 53 43 49 bB 51 42 49 60 45 51 h7 J4 37 

12 ll 10 8 ... 11 10 

Pic.. o1tc-1o1••• S4 45 lS 13 18 14 26 23 2h 17 18 2S 18 23 28 12 24 25 25 27 2~ 21 26 27 o. o. 17 15 11 29 1h 39 32 17 49 47 JJ 33 39 47 41 42 41 51 40 32 52 44 44 63 60 

CTporado •••••••••••• . . 
~1chit- ••••••••• 18 11 .. 43 11 53 32 

Botola •••••••••••••• 

Alnu••••••••••••••• 12 2 49 h2 12 13 

Droeera ••••••••••••• 

Jtt.m•••••••••••••••• 1 

llllpotrado-l!!r1cado ••• 17 26 36 21 91 59 4o 10 4 u6 29 <o 44 44 1• •6 110 48 20 24 12 22 1~ 11 ll 20 2S 30 12 10 4?. 43 

llllk-2••••.•.•.••• 10 6 6 

Percea.t of 150 ptin total COlmto 

2 ...,_. of ~ cordfen which were included in lSO crain count. 

Table 11. ~b of Herbert Riwr T'ributary lhalceg(Jo. 13), Jmeau Distrlct, A1uka. Table 11. Anal.nis of Mendenhall Lake Bog (No. 1S'), Juneau District, Aluka. 

Pin~ contorta1••••• ll 11 Pinus contortal••••• 

Tsaga hltterophylla1 • 17 19 

Tsuca •l"teneianal.. 7 

!'icea o1tchons1o1••• 47 33 31 28 24 Picea si tchensill ••• 7S 70 

CTpo....S.•••••••••••• Cy-perad• •••••••••••• 21 

~1ch1t- •••••• ••• Populus ••••••••••••• 

u ................... 6 26 12 Salix............... 1 11 

1Jnk,_,2•••••••••••• Alnus ••••••• • ••••••• 18 

Co.oosites.. • • ••• • •• 1 
1 '-roent of 1S'O .,.ain total co1wtt. 

Unknown2•• •••••••••• 6 
2 l~r of unknown con1fen which were inc1ud~ in 1r;o rrdn count. 

1 Percent or lSO grain t.otal count. 

2 Number or .....uanwn conifers which were inel.uded in 1SO crain eowtt. 

1-' 
1-' 
m 



11'1 

Pig. S2. Peat •ection. pollen protilea, and environ­
mental eequenoe tar 'Upper llontana Creek 
wakeg · (#1.7), Juneau D1atr1ct,. Southeastern 
Alaska. 

Fig. :53. Peat section, pollen pro:f'iles, and environ• 
mental sequence tor Lower Montana Creek 
~keg . (#l6), Juneau D1atr1ct, Southeastern 
Alaaka. 
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'fable 18, '""1nh tt! t-r 11Dnt..M r.reek .,_HI!: (lft , 16), .T-..en niat.rict., Al.uka, 

o.pu. Ia dHi.-t.n 0 1 2 6 1 1!1 9 10 11 U 11 U. 1< 16 1' 18 1• ~ 21 n 1l zb ~'i 26 27 21!1 ~ JO 31 32 H ~ JS 36 37 Jl!l 39 bo bl U iaJ W. i&S 1.6 Ja7 Ll!l L9 SO Sl S2 SJ Sl& SS S6 'i7 Sfll s• 

"- oo.tort.a1•••• • 9 9 1!1 2 ) 622J6hlJ221&1JJ2lU,.Jll11 116)212bll1211 1 1 1 1 . • 1 .• •• 

Ab1ee lM1110aJ'9&1. .. • • •• 1 • • • • •• • • • • 2 .. 1 1 •• • • . .. • • 1 • • • • 1 1 2 • • .. 1 • • • • •• 1 1 •• • • 1 .. 1 • • 1 • • 1 • • • • • • 1 • • 1 •• •• • • 1 .. 

- 0.-11a
1

• S2 SS 60 S7 6) 6) 60 67 61. 67 61. S6 60 6) TO 67 ~9 68 60 67 61. S9 61 S& o;J, S1o 60 61 61. 6) 69 60 68 68 6) S9 61 S6 11 71 66 66 61. 6) Slo llo & ~ ft ~ M ~ ~ ~ n 11 ~ n 11!1 n 
T... •n..iua1 ,, S lJ& 10 11 6 1!1 lla 6 8 1!1 7 S 6 7 6 7 9 9 II 6 7 1!1 9 7 6 11 II 6 7 7 6 U 9 6 6 S77SI!I71!11!161!1 96667756 7 .. 3611 

n .. U.\oa...tel... JS n 11 n M n 20 n 20 21 26 JS 21!1 21 21 :zt. 29 20 26 21 26 n 28 12 1S Jl• 211 11 26 26. a 21 n 2b 2ta n 11 JS 20 20 ~ 21 26 ~a n n 10 Jl!l 11 11 2S ll• LJ w. 112 !2 n 7f'\ 1n ~ 

-...... ..... .. .. 1 .. 2 .. 1 .. 1 .. 1 •••• 1 1 • • 1 1 • • •• 1 .. 1 • • •• 1 1 .... 1 .. 1 .. 1 .. 1 1 

-.-.... ...... .. 1 2 1 1 2 2 1 .. - ~ u 1 s a 6 2641!120111S 6 L 11 lS 11 10.2 ) .. ) 6 " 

Lf'aloJd.t.-. • ••• •• •• • • • .. l6ol1o 7 laS 12 •• .....,......... .... .. .. 1 .. 1 •• • • 2 •••• 1 .. 

Alnw••••••••• • •• • •• n16 716 616 6110 6 u 1 a u 1 s 1 2 e u a 2 2 s 6 a a s ' 2 to a 16 9 lla 10 11 1o 11 u 10 J 10 lS 1S 11 lU 1 7 1!1 S 14 21!1298 711lllJ2 7S - ............. .. 1 1 .. 2 .. 

.................. .. 1 1 2 •• .. 2 2 •• 1 .. 1 1 2 • • • • • • 2 1 .. 1 •• •• •• ) 1 •• •• 2 •• 1 1 •• • • .. 1 .. 1 1 1 .......... 

..,.tNdi- I'P'iellda••• 1'9 12 109 6S n SJ 21 1 lh 10 26 ll 1S 20 22 16 l1 '! 1\ ~1 la1 7 2ft~ )6 6la li9 f1 laO "1 1~ 160 1'7S 12l. 76 119 92 185 279 lla a 14 1!1 2 T 1!1 11!1 Jl lJ 1!1 7 J 2S7Ul26 

Cornu...... . .. . . . .... . 1 2 ) 1 .. 1 .. 2 1 6 2 .. 1 s 1 7 ) l .. 1 1 I l 1 7 7 s 6 7 7 7 16 ) 2 Ia 6 6 • • Ia 1 ) 2 2 2 1 • • 1 1 .. 

Ca.poa1t.. •• ...... . •• •• 1 • ••• 1 .. 

-'.. ........ .. u 1 8 u ' 1 J a ' 13 11a 6 e s 6 6 1 1a 1a 2 • • .. a s 1 ' 1 6 1 1 6 a 6 6 a to 1 1 1 J 12 s 6 7 6 7 1)9~1S 7 17 

1 ....,_t or 150 IJ"&1JJ total CMtwtt.. 

2 1-...,. or ~ cOD.ifeJ"e wbich ..,.. i1110l\aded 1a 1SO ,rah' cow.t.. 

!lible 1,. AM17ah of ~ llorltana CNek WWir:.. (lo, 11) , .l...u Diatrtct , Uaalr:a~ 

Depth 111 t~ect•tan o 1 2 1 1a s 6 1 a 9 10 u u n lla 1.. 16 11 18 1• 20 n u 21 1.L ~ 26 n lfl zo 10 n 12 n Jla JS 36 n Jl!l 
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POStGLACIAL VUlCANISM AND CHANGES IN SEA XBVEL 

The pr otile tor Halibut Point Road (#7) near S1 tk.a 

(F1g. 23) is of interest since it reflect• the response of 

pine to the postglacial eruption or Mount Bdgeoumbe •. about 

20 milea diatant to the weet of the station (56, P• 14). 

'l'he behavior of pine 1n showing a marked expanse above the 

layers ot volcanl,c glass while a climax forest 1s in evt­

dence beneatn th1a increase, establishes the eruption of 

Mount Edg~cuni>e at about 5,500 years ago, the middle of 

Period 11. Hansen (34 1 pp, 217-218) has shown the in­

fluence ot Mount Mazama pumice on lOdgepole pine wbereb7 

it was released from competition with the yellow pine 

(Pinua ponderoaa Dougl,) climax and greatly increased. 

Edaphic conditions at Sitka• which were modified by the 

pumice tall, were probably such that seedlings of spruce 

am hemlock were unable to germinate ano perpetuate the 

climax forest, The profile at Silver Bay Road (#8) near­

by may be contusing, as ash occurs above the pine expanaion 

toll01ting the ertipt1. on (Fig. 24). This 1a expla1ned from 

the location of the station which is stream ~ed. . The aeh 

which ts at this level apJ:ears to have been rewottked and 

washed 1n for •ome time following vulcanism. 'rhe elope 

location of Halibut Point Road precludes the pose1b1l1t7 

~ secondary tranaport of the aah. 
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The concentrated atudy 1n the .lUneau Diatr1ct baa 

revealed a remarkable c ·orrelat1on between muskeg develop.. 

ment and altitude and the differential uplift of the 

region. l1pper Montana Creek (#17) wbich oocura at about 

750 teet elevation, ~onta1na the oldeat pine pollen ae41­

•nta (Period I) (Fig• 32). Succeaaively lower Dmakega 

re.-al rounger pollen prot11ea in keeping with a deere••• 

1n elevation. Lower llontana Creek (#18}, at approximately 

150 feet (Fig, ~), doe a not bear the early pine period 

in evidence (Period I), and the oldest aed1ments ot 

muakega near the immediate waterways at eleYationa ot leaa 

than 75 teet contain only a portion ot Period II (Piga. 25, 

29, and 30). !he tact that ma.rine tosaila ha'!8 been toUDCl 

aa high aa 400 teet in the !aku Valley (50, P• 693) and at 

150 teet near Eagle River am 200 teet on Douglas I a land 

(55, P• 3S)~ atteata to th~ presence of marine water• in­

land following ice retreat. Daohnowaki-Stokea (18, P• 26) 

baa d1acloaed, through the finding ot marine ahella under­

lying the Lemon Creek (#9) station, the geneaia of muakeg 

at this aite, aa a result ~ the l~wering of aea lenl 

relative to the land. The pollen prot1lee of thie etudJ' 

aUbatantiate the geological evidence presented. In ad­

dition, the correlation of prot1lea g1vee an eattmate aa 

to the amount and rate or aea w1 thdrawal 1n postglacial 

time. Since marine foaa11• have been found no higher 
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tball 400 teet 1n the J\mee.u D1atr1ct, and the bigh et · 

to$ell• tou~ 1n the OOQst Range are ~t 65? teet near 

fraser ft1ver, Britieh Columbia (45, P• 52')• 1t appears 

eate to ua'Q'IIe that h1gber aea levele did not attect 

Upper MOntana creek at 750 teet. The difference in the · 

pollen record between this .station and Lower Montana O~eek 

(at 150 feet and pretumably sUbmerged 1n ear11 poat• 

glacial time) ablounta to al~ of Period I md part of 

Period II. Ae the .cloae of Period I 1• dated at 6;·000 

,..an; the beginning ot the record at Lower Montana - . 
Creek la at a little leas than e,ooo reare, or the time 

ot early eustatic oha%6e o"£ eea l& vel. The oldest of the 

mn•kege at leee then 75 f 'eet elevation (Figs. 25, 29, and 

30) begin later during Period II snd are d•ted at .juet
- . 

over. 5,000 Jeare. From this information, the sea level 

low•r1ng frqm 150' to aa low ae appro%1matelJ 10 teet (at 
' . 

Lemon Creek) occurred 1n ~ess than 1.000 yeara; .or between 

6,000 and 5.000 yeare ago. High tide level ba• only been 

lorered about 10 teet •1nce, aa evtdenced trom the 41t­

terence be~en · the base of Lemon Creek (#9) (F1g. 25) and 

the present high •ea. le.vel. Xew (50, P• 693) •as t the 

.opinion that ••• level ••• le>wered 5,000 to 4,500 years 

ago· and reached 1te ·present level a'bout 2,500 year• ago. 

!he data given by theae prot1le• would indicate an earlier 

date ot ·approximately 6,000 ,.ears for the onset of the 



marine retreat. 'lhe muakega ot the other districts ot 

this theaie are thought to re.-al similar sea level trends. 

Gene~all71 tbe sites ot muskegs containing Period I are 

considered to haw 'been elevated in early poatglac1al time, 

11b1le tb.oee beginning 1f1 th Period XI auggeat submergence 

during the preceding fer1o4 I~ 

'!he preaence ot abundant volcanic aah at the bottOJil 

(Period 1) ot the Upper Montana Creek muskeg furthe·r su»­

porta the claim ot older age tor th1a atat1on, aa related 

to others in the Juneau Diatrict where auch aed1ment 1a 

abaent. Aa the etationa at lower elevations appear . to . ~ 

ha.- been aubmerged at th1a early time, volcanic aah, · 

11b1ch undoubted~J settled over the entire area, waa waahe4 

out by tidal action end covered by a1lt aa the aea re­

greaaed. 'lh1a a•h at Upper Kontana Creek waa tirat though\; 

to have been correlated w1 th the aah underlying muakega at 

51tka, but aa atat1on• at Petereburg, ae equidistant trom 

81tka aa luneau (FS.g. 1), do not conta1n aah underlying 

Period I.,. this x:remiae 11 l\lled out. Ice covering at 

fetereburg _,- bave prevented this aah trom being recorded.• 

e1nce it may have fallen on the surface of retreating 

.glaciers and was later flushed out. This may have be•n 

the oue, but the pre~ence ot climax foreat contemporaneous 

w1th the aah at Sitka,. in an area that ia def1n1telJ knOWD 

to have been glaciated (56, P • 11), indicatea tbat this 



ash ia not loglcallJ correlated w1 th that beneath Upper 

Montana Creek wbtre t~e early pine Period I 1a in eVidence. 

This 1• thought to be · the case even under the conaidera­

tion of the mode ot retreat of Cordilleran ice northeast­

ward, with t11 earlier uncovering at Sitka than at Upper 

Montana Creek at t e e4ge ot the Coast Range. Halibut 

Point Road (#'7} 4oea not contain a record of Period I 

(Fig. 23), .aa 1t waa l'J:'obably submerged beneath aea level 

dUring this early time. Halibut Point Roa<J. mtlakeg occurs 

, near se.a level at a lower ela vation than the occurrence 

ot marine toas1ls. As a result, the ash at Upper Montana 

Creek seema to be much earlier than that discharged bJ the 

eruption ot Kount EdgecUDbe. It is preaumably .earlJ post­

glacial and originated east ot the Coaat Range. The 

Tu,a•Tealin . area, about 120 miles distant on the St1k1ne 

Plateau to tne northeast, hae been described as a region 

of apparent glacial vuloan1ftl (M, P• 560). This area 

appa are to have been a logical 101,1rce tor this ash~ since 

the lee sheet m&J bave overlain the St1kine Plateau •h1le 

Upper llontana Creek was alrea4,- deglaciated. 

Volcanic ash ot llount ttatma1, 800.900 m11ea dis• 

tant trom Southeastern .Alaaka, is not recorded in the peat. . 
sections studied. ~· •oloano erupted in 1912, and the 

ash 10uld be expected to be present at the aurtace where 

none ia evident. Sharda of volcanic glaea are noted:, 



b01reve%-, at ·deeper levele ln the flrat and ·second meter . ot 

peat, but 1a not conce:tv.bly ltatma1 in age. 'fb · aell appea~ 

to have originated in the neighborhood oi" Wrangell, ae S.te 

concentration 1e greatest in the section• ot th1e localtt7 

(F:tgs. 19 •nd 20). Ken (51• P• 153) ate.tes that post- . 

glacial wl.oaniem hal occuwed in the reglon of the Iak:Ut 

and Unuk ~1~a, 50.60 mile• eaa~ ot rangell, to within 

e,pprox:tnately 100 ;years. ago (Fig. 1). 'l'he depth of a.ah ln 

the peat eectlone dlscloeee that vuloan1em bas oceuned , 

111th1n the laet 500 ,eara, but not as recent am 100 year .e. 

Leeser amoWltlt of aeh are recorded 1n the upper . levele 

of peat aect1one farther removed from th1a area. 
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P081'GLACIAL CLIIIA.D 

Since the retreat ot the Cordilleran ice aheet,. 

the cllDRte ot Southeaatern Alaaka hal undergone certain 

changes, _a a 1nd1oated bJ both botanical and geological 

evidence. The greateat wealth of information ia provided 

by tbe record or advance and J'eceaaion ot the glaciers ot 

the Coaet Range and the neighboring rangea in the north­

west. These glaciers have waxed and waned largelJ 1n re­

aponae to climatic fluctuations and have lett excellent 

accounts of the poatglaoial climate. 

There ia evidence to indicate the exlatence of a 

warmer and/or drier period from Y~tat Bay in the elt• 
' treme bortbnat to Portland Canal in the aoutheaat. · 

· Buried toreet rema1na at Diaenohantment Bay near Yakutat 
. , . 

have been exposed b7 recent deglaciation (72, p. 89), d1s­

cloa1ng the pxeaence ot a toreat which grew during a period 
. . . 

ot ameliorated climate wh~n the glaciere of the st. Ei1aa 

Bange had greatly receded~ Interatadial forests tlouriahed 

at Glacier Bay, 150 m1lea to the aoutheast, as evidenced . . 

bJ buried. 1tumpa, logs, and other organic debris (17, PP• 

88-93). At Muir Inlet 1n Glacier Bay, toreet beda were 

Observed at two stratigraphic leTela · euggeating a tluctu­

at1ng ice ~ront, .nich during periods or retreat perm1tte4 

tareata to become establiahe4. A buried toreet horizon 



baa been located in the outwash of Mendenhall Glacier ln 

the Coaat Range (Fig. 34) (551 P• 12), While in tno Taku 

and Stikine river di.,trieta, 1nteretad1al toreat remaina 

are preaent ln the outwash of Talaekwe and Great glacier• 

(63, P• 16) and (52, P• 17). Fina~lJ, aa tar aouth aa the 

southeaatem border ot the Territory at Portland Canal, 

there 1a evidence of a warmer per~cd from the Bear Rive~ 

delta (g] , p. 495) • This delta, 1h ieh owea 1ta t orm.at 1 on 

largely to aedimentat1on of glaciofluvial materiala, 

appear• to have formed in reoent time. Prior to th1a, 

glaciers oocupi d the region ot the delta, ·~ that it waa 

net until '- ~be ic~ _. reoeded tba t · development b~gan. Theae 

data tend to indicate a warm climatic period. 

In more recent time, this warm, d1'7 period waa 

terminated by a cooler and moister climate. Ice fields 
.." 

at higner elevation• were ~Juvenated, and g1~c1ere ag~1D 

advanced into the lowlands. Since about 1750, however, the 
. 

glaciera of the lun~au Ice Field (58 1 PP• 196•215) and 
' 

Glacier Bay (14, PP• 98-104) have generally receded (F1ga. 

5, 14, and 35). Somewnat anomalous 1J the tact that car­
1 

tain coaatal glac1era euoh ae those at Prince William. 
• 

Sound are known to be advam1ng at preaent (25, P• 385). 

Glacial retreat and a Il11lder climate, howev r, are i'urtbei" 

supported by an upward advanc& of timberline in the north• 

ern Coaet Bange of Brit1ah Columbia (7, p. 37). 
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Fig. 34. Outwash ot llendenhall Glacier near Juneau,
Southeastern Alaeka, containing a etratum 
ot etumpe which were buried ln ftlu aa a 
reeult ot o-.err141ng b7 ice ii 1 glacier
adftllced. about 1,aoo years ago (57). 
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FS.g. S5. 'l'erminUII of receding Norrie Glacier S.n Taku 
ValleJ', Soutbeaetern AlaekaJ the ez.poae4,
lateral rock fringe• of the glacier give 
teat1mon~ of a former expanae of 1ceJ plant
auccesaion below tbe trim line reveala the 
d1minut1on of ice volume. 
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flieae ·Cl1JI.atic trenda 1 10 well corroborated in 

Southeastern Alaaka, have been extenaive 1n 1cope, aa 

elaewbere along thia Pacific coast border and in other 

parte .of the world, s1~1lar chat8ea have aet the climati·e 

scene•. Grigga (~3, PP• ao-96} and Bowman (6, PP• 97-100), 

both working on Kodiak Ialall4 at the northweat terminus 

ot the Coaat Foreat range, ·have ahown . the advance ot the 

toreat into the tundra in recent time. Mathews' atudiea 

(65, PP• ~60.371) at Garibaldi Park 1n aouthweatern 

BritiSh C~lumb1a have d1acloeed the advance and retreat 

of glaciers in 1h e mapt~tarea to also be ot recent occur­

rence. Particularly atrong 1n revaaling the former 

xerothermio maxt.wa in the Pacific Northwest are the 

pollen analy1ea ot Banaen (~6, PP• 114-115). Oraaaea, 

cb.enopoda, and compoaitea aa well aa oak and yellow pine 

are greatl7 expanded 1n ~y pollen protilea and reveal a 

•rked warm and dry period, Above th1a expana1on, there 

ia a diminution ot these ind1catara, Climate aince baa 

become cooler and wetter aa indicated by an increase ot 

more meaio apec1ea. Elsewhere in the world, there are 

numerous reports at a warmer period followed bJ increased 

~iature a~or cooling, At preaent, incipient climatic 

improvement alao appears to be world wide. !he data ot 

Nichola and Hiller in Patagonia (68, PP• 278-294), ot 
. . 

Deever in Southern few England (20, PP• 724-727), and ot 



Godwin 1n England and Walea (31. P• 3?2) are pertinent 

1n tb1a reapect, and Jlatthe.l (66, PP• 19o-215) baa pre­

eented a eummarr of particular 1ntere•t• A thorou~ re­

view ot poetgl.ac1al ~11mate throug~out tbe world 11 pre­

aente4 by Baneen {36, PP• 108-121). 



Pa!lTOLACIAL CHROUOLOGY 

1acDnein atrattgraph7 in .Southeutern Alaska 11 

not auft1c1ently known to correlate aubatage deposita else­

where in North America. Much of the earlier glacial depoe­

its has been destroyed Or buried by the Late WiiCODa1n gl&• 

ciation. It 1a not definitely kno~ wnetber the last ioe 

eheet to cover thla reg1on was Late W1.acons1n (flank&to), al­

tnough the recent radiocarbon (c14) dating of a peat depoalt 

near Anchorage, Alaska would designate the last advance aa 

this atage. The deposit 1a 10 lnchea thick and is located 

along Eagle River where 1t ls overlain by till ar the laet 

1ce sheet and underlain by gre:vel . It has been dated at 

14,300!600 yeal"tt (57, P• 568) and appears to be cbronolog1­

cally eqtitval.'ent totbt Two Oreeka toreait bed on the aboJ!Ie 

ot Lake Michigan in 1scona1n (83- PP• ~1-46). The Two 

Creeka deposit is known to be pre•llankatC) and has been 
14dated by C aaeay at 11~404!350 yeara (4. P• 118). 

Poat- 1aemein time in Southeastern Alaaka is of 
14unknown duration, althougn bJ a greater number ot 0 de­

-de during an interim of progreaa while the 0 technique 

terminationa ln this area, the length of Recent time ab.·oUlcl 

eventually be established. unfortunately, thia atudy 1e . 
lt 

(59, PP• 22'7·228) and (Z~o PP• 6'78.-680) haa aa yet been 

applle(l. to onl7 a few of the major atudy areaa 1n •orth . . 

America. There are• nevertheless, certain data which haft 
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accumulated that can be uaed as a baa1a for estimating 

chronolog;r. 

An attempt at dating poet-Mankato peat depoa1ta at 

the pine pe_r1od in the eaatern United Statea hu been made 
1' .

by meana or C meaaureme:nte (29, pp. 269-274). Th1a period. 
... determined tor two llnneaota atat1ona to be about a,ooo 
Jeer• 1n Cedar Creek Bog near 111nneapol1a and approximate­. . 

1,- 7 ,ooo ;rears near Ely, 220 milea north In both of the•• 

boga, peat of the pine period 1• underlain by peat of the 

initial apruce-fir period which 1e unknow.n in age. Alao, 

both boga have developed on Mankato drS.tt. Slnee the Two 
' 

Creeka depoait dates the Mankato at about 11,000 ;rears, 

there remains 3 1 000.41 000 years of 1ntervening time for 

glacial retreat and tbe aubsequent formation ot peat to 

the beginning of the pine maximum. JUdging from the meter 

ot eutrophic gttja that formed during the bottom apruce­

tir period at Cedar Creek Bog, it ie reaeonable to assume 

an interval ot 2,000 years for t~e accumulation of thia 

aediment (decimeter : 200 years). This would then place 

the beginning ot pollen aedimentation at 10,000 ;rears• al­

lowing 1,000 ;rears tor the receaaion of the ice front to 

beyond the aite of the bog and the 1n1t1at1on ot the polltn 

record. 

Owing to the poet tlon ot Cedar Oreek Bog, rather 

diatantl;r removed from the Laurentide ice center on the 



Canadian Shield,. the 1ce •a• pre•umably thinner and 1raate4 

more rapidly than 1 t did ln outheastern Alaaka• •here the 

nearby Cord1llOJ'an center l'eaulted in a gr$ater th1cknea• 
, 

ot 1ce• . Soutb.eutern Alaska, aa-' a reeult; waa · pr.oba'blJ 

deglaciated at a latel!' tlme, antl the earl1aat postglflol~l 

poll n bearing sediments are dated at e.'bou~ a,ooo years. 

Poetglacial tlme ln the regS.on is equivalent t:o 

poat•Jianato masiDNDh Matlunr• (65, P• 318) in •outhem 
, 

British Onlumb1$ has a~a·o 1n41oate4 81 000 ,.aar• fo·'t' tbia 

interval. l'err 4501. P• 601) tn n·orthern Brlt1en Columbia 

atatee that 9t000 J'&ars are figured• although b1s nuttlber 

1a based on Anteva • 4at1ng for ice having :retreated in 

ea8tern North Amerloa to :£abra4or·, a chronolog 1lh 1ch nOW' 

, app•ara to be ·ob l!t'ol.ete a a a. result or· the radiocarbon 
' ' 

method. Oddly enough., b.owevett1 this figu:re Qf 9 .• .000 7eara 

broad.lt tit• the 1nte~reted lEJngt~ of .postglacial time 

1n Southeastern Alaeka. Cappa~ {10., PP• 5·6) hae glvsn the 

age of a 39 too1: ·pe·at ·aeotioa n•ar awute11 G.laolel' in the 

S.nterlor •• '1,800 r•uu···~ Ot 1ntere.•t l• another o14 

tigure given f!l'l an 8 toot .(2•4 ~ter) pe~t depott.t..t neast 

Ancho:r ge aa 5 1 340!300 }'ears· (57- P• 568). Xt 1·• pre­

•umably poet-Mankato by reaaon of ita younger age (compa~4 

to the Eagle B1.ver dattng) and 1 ta unoovel'ed poa1t1on 

overly'ing blue ole.y. Such a. eect1on wh.1cb is preaen'blJ 1b 

a ol1ute w1th 14 inehe• aml:Ull precip1tatlon., can 

http:broad.lt
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reaaonablJ be correlated w1 th deeper aeot1ona in South­

eaetern .Uaaka where precipitation ia ab·out 100 inches . . 

annually · ~. 54, P• 1211). It mA"! not be feaa1ble, however, 

to compare depoaits ae much aa two and a halt timeia deeper, 

i.e., · the Loftr Montana Oreek muakeg which ie nearly 20 

teet in depth. Por this reason and allowing tor a dit.:. 

ferential of lat1~de (a alower recee•1on of ice at 

Anchorage due to colder climate), the oldeet Southeastern 

Alaaka aedlJilente ae revealed by pollen anal7e1e are dated 

at a,ooo .,.ear•• 

Further chronological. cone14era~lone are baaed on 

both sedimentation and radiocarbon data. Kerr (50, pp. -687­

690) hae calculated a period of approximately 4,500 yeara 

for the development of the tikine and T'~ river deltae, 

Which began to tom about 9 1 000 yeara ago. The time of 

early delta b~ild1ng precedes the date of the ea~lieet 

pollen record. During. the 41 500 year~ deltas were built, 

glacier• receded into the Coast Range. Ire;rr atates that 

alpine glaciers prevailed until about 41 500 yeare ago and . . 
recogni•e• the beginning of the warm period at 5,000..6,000 

Jeare 1n the paet. The length ~ this warm interval 1a· · . . 
thought to be 3,0()0-41 000 yeare, aa it was brought to a . , 

cloae about 2,000 years ago. !he evidence for this 2,000 

,-ear 4ate 1e well founded. Be.neon (40, PP• 335•339) baa 
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.... 
been able to determine the approximate . ~e .or T14e Lake 

near Stewart, British Columbia on the basia of 150 teet ot 

varved eediMent and a rate of 1 varve (1 7ear) • 1 inch. 

Tide Lake was formed by ice blocking and subsequent mora.1ne . 
building during historic tim and ia about 2•000 years old. 

Thia t1gure agrees well w1th the e1' ge of foreat debr1• 

overridden ~1 the latest advance of ndenball 1ce nea~ 

~eau ~Fig. 34) 'tb1ch is given .ae 1 1 '190!285 years (57, 

P• 568). Ice retreat bas been dated by the dendroohrono­

logical etud1ea of lawrence at about 1750 or 200 yeara 

ago (sa. P• 215). 

.. 



Seventeen peat aect1on• were Obtained from mn.kegl 

in the v1c1n1 't7 ot Xetoh1kan, Wrangell, Petereburg, Sitka, 

and JUneau 1n .Soutbeaatern Alaaka during the 1950 and 195; 

f1eld aeaeoru~. the aamplea were taken at decimeter inter­

vale and •tud1ed maoroscop1~all7 and lator mioro-analytiqal­

11 tor their pollen content. Peat and pollen diagrame 

bave be~n . con•tructed from which the poatglao~al foreate, 

climate, and cb.ronolog have been interpreted. The 1tud7 

ia important ainc S:t enlargea our kno~ledge of the pNt­

glac1al aucce•sion of the Coatt Foreat. !he neareat in­

Yel!ltigat1ona ~t thia nature are 400 to 500 milea northward 

and eoutmrajrd. 

Southeal!ltern Alaaka ie the • p~~.nhandle• of the 

Territory, conaiating of the ialanda and .waterwaya or the 

Alexander Archipelago and the Coast Range ~t the mainland. 

Pleistocene glaciation baa affected the entire region ex­

cept poaaiblJ' the higher ~;>eaka and baa g1 ven riae to the 

present rugged topogra~. The laat glaciation ia corre­. . 

1ated witn the Mankato (Late Wiaoonain) subatage. The 

climate ia cool and moiat throughout the ,-ear and heaV7 
' . 

anowtall occur• in the mountain• in winter. 'rhere 1a 

abundant eddence to indicate that climate has tluetuatecl 

1n poatglac1al time arid ia in tba nature of glaciall7 
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derived teaturea and plant remains. The present vegetation 

ot the region conaieta largely ot the hemlock-spruce climax 

with lta minor aasoc1atea. Jluakeg 1s common where the 

terrain is inadequately drained. 

!he pollen profiles renal the importance of lodge­

pole pine u an earlJ regional postglacial invader. Tbia 

apeciea ••• early .ucceeded in post-Mankato time by a Sitka 

apruce eonaociat1on and ultimately by a western hemlock­

spruce cltmax. Lodgepole pine toda7 appears only oo­

caaionallJ in the invasion of areas "cently denuded of 

1oe and ia almost entirely reatricted to muskeg. 

The ttme represented by the pollen profile• baa 

been divided into tive periods based upon the 1nterpre­
, , 

tat1on ot the profiles. Period I tram 8,000 to 6,000 years 

ago waa cool and moist. FloristicallY" it ~·• repreaented 

by regional predominance of lodgepole pine. Period II 

from 6 1 000 to 51 000 years ago waa characterized by a warmer 

and drier climate and almost complete replacement ot 

lOdgepole by ~itka apruce and later ~Y the we~tern hemlock• 

apruce cltmax. Period III is from 51 000 to 2,000 yeara 

ago. It is repreaented bJ continued warming and drying to 

a maximum (poat.glacial optimwD). During this interval, 

western hemlock and apruce compriaed the forest complex 

with hemlock conatantly increasing. Period IV from 21 000 

to 200 years ago marked the return of wetter and cooler 



141 

cli111ate. In the pollen profiles, Period IV 1• represente4 

bJ a predominance and max1Jaum of hemlock. The increaae ot 

spruce &ring late Per1 od lV retlecta the disturbance ot 

tne climax forest by glacier advance. The coincident ln­

creas ot pine on the muskeg 1• attributed to wetter con­

dition•• Period V 1a oonaidere4 aa the interval of the 

last 200 years .nen glaciera began to retreat. 

The aedlmentary columna contain a record of vul• 

oaniam. change in &ea level, and recent fluctuation of 

tne glaoiera. The presence of volcanic aah in the Sitka 

aection• dur1qJ PeriOd n baa served as a baaia for dattng 

the eruption of at. Edgecumbe, 20 milea distant, at about 

5,,500 yeara. Vulcan1am, which 1e . especially evident trOll 

the aah in the aect1ona near Wrangell and Peteraburg, 

•eema to be traceable to the Iakut and Unuk rivera region 

where postglacial lavaa and uh are found. Aah at the 

bottom of the Upper llontana areek aeotion 1a attributable 

to vulcan 1em ln the Tuya-Tealin area of northern Brit1ah 

Columbia. Bo ash from the ~~uption of t. Katmai in 1912 

ie apparent 111 th 1ect1ona. The pollen profiles of the 

Juneau Dizstrict substantiate geological evidence tor 

higher eea levels 1n early postglacial time • The lJpper 

ontan Creek mwskeg 11te 1f1 ~~ Period I in evidence 1a 

thought to have stoOd above aea level. while those ad­

jacent areas w1 th profiles beginning w1 th Period II are 



• 
.. . . ,, 

c~naS.dered to have 'been tultnaerged. dux-1ng thia earlier t1._, 

i~dence ot sl•c1er .rea4vanc~ · early 1~ polt..ira.nke.to ~1~ ,·_ 
. . 

1e 
. 

eapectall;y ehown at Wrangell md 
. 

Potereburg. !he ee­. 
' ' ' 

qQence of eapanalOD, contraction, and reexpane1on or 
weetern hemlock in theae prottlea 11 ·interpreted ae 1n41~ . . . 

'I •' 

b)" lee ~ead.&nce, and :eu.ecee:t!en aa a l'Gsult :· or glacial 

retreat. 
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