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ABSTRACT. Evidence of two late-Pleistocene glacial advances is exposed in 
Mayheso Creek valley. A cemented "younger" till with a shallow weathered ;.one 
di r  eclly ovcrlicv a thoroughly leached and partly oxidized "older" till. The  younger 
till was deposited by a glaciation of regional cxtcnt rcpresenting the last major 
glacial advance of clnssical Wisconsin age in soulhtsst Alaska. The older till may 
a l s o  represent a regional glaciation, tentatively correlated with an interniediate to 
early-litle Wisconsin age. 

F o u r  recessional moraines in the valley record dying pulsations of the glaciation 
t h a t  deposited the younger till dttriny the early part of the late glacial interval 
preceding the Hypsithrrrnat. 

R&SUM&. St;yrrcrrce glcrrilrirc firri-pl6i.sloc2rrc srrr rile clrr Prirtcc-dc-Gnlles, Alnskn. 
D e s  preuves de Jettx :~v:~ncees glaciaires fini-pl&isloc6nes appamissent duns In 
vatgCe du ruisseau Maybeso. Un till cimenti "plus jeune", avec une mince mne  
mC16orisCc, rccouvre directement un till "plus vieux" conipl&temcnt lcssive et 
partiellement oxide. Le till plus jeune a CtC diposf. par une glaciation d'extension 
rigionale reprisentnnt In dernikre avnnctc glaciuire mnjeure de I'fge Wisconsin 
clitssique dnns le sud-est de I'Alaska. Le till plus vieux pourrait aussl correspondre 
i u n e  glaciation rigionalc, quc I'on poitrrail relier i un Bge Wisconsin interniediaire 
ou fini-ancien. 

Oatis la vall&e, qu:ltre moraines de rtcession marqttent Ies dernii'res pulsations 
de l a  glaciation qui diposa le till plus jeune au cours de la premibrc partie de 
I'inrerglaciaire pr&cS.dant 1'Hypsithermal. 

INTRODUCTION 

Evidence of two Wisconsin glacial advances was discovered during cnginccring 
geology investigations in Maybeso Crcek valley. Prince of Wales Island, Alaska. 
Stratigraphic position and the differences in degree of weathering of these ttvo 
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tills suggest a correlation of the deposits with late-Wisconsin advances. The 
discovery of these deposits complements glacial sequences previously reported 
in souttreast Alaska by Sainbblfry (1961) from the northeast portion of the Craig 
quadrangle, Prince of Wales Island, and Miller (1963) from the Taku River 
area (F ig .  I ) .  

FIG. 1. Location of  the 
Maybeso Creek valley 
and other areas in south- 
east Alalka where sim- 
ilar glacial sequences 
have been described. 

STUDY AREA 

The Maybeso Creek watershed is located on the east coast of Prince of Wales 
Isiand, about 45 miies west or' Ketc'ni'ian, Alaska (Fig. 1). It is a typical O-shaped 
glacial valley, veneered with glacial till of variable thickness. Underlying bedrock 
consists cf interbedded graywacke, black argillite, and andesite striking northwest 
and dipgping steeply to the southwest. These units are intruded iocaliy by granite 
and quartz diorite stocks. The axis of the valley trends northwest, apparently 
coflttoflred by strike of the underlying bedrock. The present climate is temp':mtc: 
maritime, with a mean annual temperature of 44'F. and mean annual precipira- 
tion of 108 inches. Principal vegtation is rtld-growth Sitka spruce and western 
hemlork with scattcrcd arcas of muskeg. 
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GLACIAL GEOLOGY 

Two tills of probable late-Pleistocene age are exposed in the valley (Fig. 2).  
The younger is a blue-gray, con~pactccl t i l l  weathered to a maximt~m depth of 
3 reet. I t  is reprcscntcd in the vallcy by well-developed end moraines, drumlinoid 
features, and extensive ground moraine deposits. The till is variable in thickness, 
ranging from less than 1 foot on bedrock bosses and benches along the valley 
flanks t o  as much as 30 feet in subsequent sidc valleys filled with till during the 
last glacial expansion anci now k i n g  rc-cxcavated by running water. The younger 
till extends u p  to 1,500 feet above sea level. The uppcr limit is marked by a 
shouldcr that can be traced intermittently along the Maybeso Creek valley flanks 
and into the neighboilring valleys. Four rcccssional moraines, composed of the 
younger till, mark periods of stillstand during final retreat of the latest glacier 
from the  valley. The older formation is represented in the valley by a remnant 
deposit o f  strongly weathered, light-brown till cxposed at an elevation of 350 feet 
in u rw-k quarry near the valley floor. No distinct soil horizons or organic material 
were found in the till remnant, and it was directly overlain by the younger till 
(Fig. 3). Scattered patches of a light-brown till, similar in lithology to the older 

FIG. 3. T i l l  FL'qlimee exposed in ;: gravel quarry in the ttppr valley. Note the clistincl 
tcxturnl ;inJ tonal dillrrences bctwecn thc two tills. Thc older t i l l  has been thortrughly 
Ieirchrd. and oxidation hxs t~trne~i the material to a light brown. N o  discernible soil horizons 
occur. Thc ovcrlyitrg yutinger till i h  hloe gray, compact, an11 highly calc;~reoti~ wirh :x \hallow 
2-ft. zone of mzolrzzttton near its upper surf;tcr. Slumping Itas covered i~~ttch of this \oil 

mnc.  hui its ;lpproritnnrr lcwcr limit is m;irlerl hy ;I iioltrcl line. 
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till, are fotind abt~vc lhc t~ppcr limit of the younger till along the flanks of the 
valley, and may be correlates of the older till. 

RcgionalIy. the ridges and summits below 3,000 fect have been mod~fied by 
overrrding icc. Dior~tc and quarlr diorite errarics associated with this high-lcvci 
glaciation a r e  common on the rounded ridges and lower summit:, surrounding 
the vallcy. Sainsbury (1961) reports similar erratics and patches of an older high- 
level till north of the valley. 

The OLIer Till 

The older till is coarse, consisting of semirounded to rounded cobbles and 
pebbles of diorite, andcsite, graywackc, and black ilrgillite in a matrix of silty 
sand. Thc predominant rock typc is black argillitc. Faceting and striat~ons wcrc 
often observed on the boulders, cobbles, and pebbles of diorite and graywacke. 
In the single observed deposit, scattered pebble orientation measurements in- 
dicated an apparent fabric, orientcd at a slight angle to the valley axis and plung- 
ing into it (Fig. 4). 

5 

Older lrll - 
weathered- a 

Youngor lb l l  
[unwealhered - A 

FIG. 4. Appa~.ent fahric of 
the older ant1 younger till 
as determined from random 
sampling ;I( 3 scattered sites 
in the lower part of the 
valley. 'l'hcre is a Jitfel-ence 
in fahric strike of (he 2 tills 
which mtiy reflect gross 
diEerences in flow charae- 
leristics of the nlashcs that 
deposited the tills. 

Thomugh Icnchirtg atld particlc surfacc oxidation suggcst that thc exposed 
remnant is a portit311 of the B horizon of a fossil till soil truncated by atfvancc 
of the glacier that itcposilcd the younger  till. l'hc absence of a mcasurahle 
weatheretl rind on tltc boulders, cobbles, and pcbbles in the olclcr till indicates 
the period of wcatheriitg to f3;ti.c heen of  noder rate duration. 
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The occurrence of isolated patches of what appcar to he oldcr till above thc 
younger till limit along the upper valley flanks suggests deposition of the older 
till by -the high-level, more vigorous glaciation that overrode the ridgetops and 
lower summits surrounding thc valley. Sainshury (1961) has correlated a similar 
older till with this high-level glaciation in the northeastern portion of the Craig 
quadrangle. 

The Ywtrrrger Till 
The younger till in its unweathered condition is bluish gray and is very hard 

and impcrnlcablc. This indurated condition is due partly to compaction and 
partly t o  calcium carbonate cementation. The till contains a large numher of 
rounded boulders, cobbles, and pebbles of graywacke and diorite with smaller 
amounts of semirounded to angular black slate fragments. These are ail em- 
bedded in a matrix of calcareous silty sand. Pebble orientations measured with 
a Brunton compass at three sites in the valley indicate :~n apparent till fabric 
oriented at a slight angle to the valley axis and plunging into it (Fig. 4). Striations 
in the bedrock directly beneath the younger till also plunge into the valley at 
acute angles. Tlie orientation and plungc of thc fabric and striations indicatc a 
gcncrsl ice movement from west to east srrggsting a loc:il ice source westward in 
the highland at the centre of Prince of Wales Island. 

The t i l l  is weathered to an averagc depth o f  3 feet. The weathered zone is 
wcnkly potlzolized and is designated as part of thc Karta soil scries (Gass et nl. 
1967), a soil typically dcvcloped on glacial till in coastal Alaska. 

tlge Re/r~liotr.slril)s 

A raiscd marine beach at an elevation of approximately 30 feet directly over- 
lies the younger till  near the mouths of lndian Creek ant1 Harris River south of 
the kfay hcso Crcck valley (Fig. 2). Sainshury (1961) reports marine shell frag- 
ments from the till near the mouth of Maybeso Creek valley which may be 
related. He also reports a similar raised marine heach approximately 50 feet 
a h v e  sr:i level, overlying younger till at Coal Bay, approximately 3 miles east 
of Maybzso Creek valley near the mouth of Twelvemile Arn~. Tltc Indian Creek- 
Harris River deposit occurs as a beach terrace looping across the valley mouths. 
As ;I distinct entity, the terrace disappears near thc mouth of Maybeso Creek 
valley. Evidcncc has bccn found, however, of a continuation of the hcach deposit 
across t h e  mouth of the valley. Auger holes, drilled in front of the outernlost 
recessional moraine as part of a road rclcx-stion survey [Alaska Depzrtment of 
Higltways. Prcrjrct S-0924 ( I ) ] ,  indicatc a subsurface deposit of silty sand on- 
lapping the moraine at an elevation of approximately 30 fcct from which marine 
shell fragments have been reported. 

The best exposure of the raised marine beach is in a streambank about 1 mile 
from the mouth of Indian Creek. Exposed are bedded marine sands and silts, 
8 feet thick, with numerous shells of recent peiecypods embcddcd in the silt 
layers. T h e  pelecyprtcls have been identified as Clinocrtrttirtm ntrttnllii Conrad, 
.Y~txiiltlmrd.~ gigat?retrs Deshayes, Mnntmci icongrrrc~ Von Martens, Mctcotnrt Irtistttrl 

Conrad, and Mricumrr brotrr Dall. These genera arc cold-water farms with a 



stratigraphi4 range of Jurassic to Rcccnt. All are common to coastal Alaska 
today. The marine silts are overlain by 10 feet of coarse, crossbedded stream 
gravels toppcd by an organic layer. A carbon-14 date (1 1621) obtained from the 
shells embedded in the marine silt indicates that the beach was deposited on the 
younger till 9,510 _t 280 years bcforc present. Deposition of the younger till 
must have occurred shortly before this time since no noticeable weathering had 
occurred o n  the till surface before the beach scdimcnts were deposited. 

Sainsbury (1961) described a blue-gray younger till of similar character from 
the northeast portion of the Craig quadrangle, Prince of Wales Island, and Miller 
(1963) iden tified a comparable till, the upper (/rift from the Juneau-Taku River 
area. Numerous deposits of a blue-gray till of the same character have also bccn 
observed by the prescnt writer on the mainland and on most of the islands in the 
Alexander Archipelago. Thus the till probably represents the youngest deposit 
of regional cxtcnt in an area just recently deglaciated. Minimum limiting age of 
the till indicates it may correlate with till of the last major advance of Wisconsin 
age in the Cook Inlet arca, approximately 10,500 years bcforc present 
(Karlstrom 1961 ). 

The older till directly underlies the younger till and has undergone a period 
of weathering and soil development of undetermined length following its in'ti;~! 
depositicn. No appreciable weathering rind was developed on the pebbles, cobbles, 
and boulders, however. as is correlated with early Wisconsin deposits underly- 
ing latc-Wisconsin deposits elscwhcrc in the Pacific Northwest and Alaska 
(Karlstrom 1964; Crandell 1964). Thus, an age no greater than intermediate 
Wisconsin i s  indicated. The older till in Maybeso vallcy is similar in physical 
charactcristies and stratigraphic relations to the older till of Sainsbury -(lbhl),  
described in the northeast portion of the Craig quadrangle, and to a similar till 
deposit (the bus(il clrrjf) locatcd directly beneath blue-gray till in the Taku River 
area (Miller 1963, 1964). 

Sainsbury (1961) has tcntativcly correlated his older till with a high-lcvel 
glaciation extending to elevations of over 3,000 feet. Evidence in Maybeso Creek 
valley indicates a similar correlation of the older till with the high-level glaciation. 
Since this high-level glaciation is regional in cxtcnt, it may represent the south- 
east Alaska equivalent of the late-Wisconsin maximum reported in the Cook 
Inlet area by Karlstrom (1964) 15,000 to ?-0,000 years before present. 

Final retreat of the latest glac~er and the beginning of a major warming trend 
is cvidcnced by deposition of the 4 recessional moraines in thc valley bottom. 
The oldest, here c:illcd the Maybeso Moraine, crosses the valley at its mouth. 
The cxtcnsion of the raised beach in frctnt of and tiniappitlg ihe moraine indicates 
dcposiiion of the moraine and withdrawal of the ice inti  the vitlley somc tin~e 
bcfore beach deposition. The next moraine in the sequcncc, here called the 
Crackerjack Moraine, was probably deposited more than 8,000 years bcforc 
prescnt, a date inferred from a comparison of similarities in pollcn strzttigraphy 
and the equivalent location itf ligneous peat horizons of a peat bog core taken in 
front of thc moraine and radiocarbon dated cores taken elsewhere in the Alex- 
andcr Archiplago and British Columbia by Hcusser f 1960). Heusser has cor- 
related the regional climatic events recorded by these cores, with events occurring 
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duri~tg thc major po\tglacial warming trend, the Hypsithcrmal interval, which 
he believes began approximately 8,000 years before prcsciit and culminated 
approx-tmately 6,000 years before prcscnt. The Maybeso and Crackcrjack 
Moraines were deposited before the Hypsithcrmnl and are here tentatively cor- 
related with a latc glacial period defined by Heusser which lasted about 2,000 
years from approximatcly 10,000 to 8,000 years before present in southeast 
Alaska. No dates can be directly applied to the deposition of the third moraine 
in the sequence, the Haystack Butte Morainc, or the fourth moraine, here called 
the Snowdrift, but both record apparent stillstands of the Maybeso valley glacier 
during the Hypsithermal interval. The Haystack Butte Moraine is a sharply 
defined ridge crossing the valley approximately I mile above the Crackerjack 
Moraine. Directly in front of it is evidence, in the form of varved silts, of a pro- 
glacial lake dammed behind the Crackerjack Moraine. The Haystack Butte 
Moraine was probably deposited carly in the Hypsithermal since its sharply 
developed topographic form and the occurrence of an associated proglacial lake 
in front of it suggest a substantial pause in the retreat of a still vigorous ice mass. 
The Snowdrift Moraine, on thc othcr hand, is subdued and hummocky, consisting 
of several low ridges crossing the valley about 6 miles from tidewater. It rep- 
resents a rapidly wasting ice mass and marks the last stillstand of ice in the valley, 
probab Iy before culmination of the Hypsithermal interval delimited by Hcusser 
(1960)- 

CONCLUSIONS 

The marked twofold division of the glacial deposits in Maybeso Crcck valley 
is found elsewhere in southeast Alaska and may represent the most frequently 
definab Ie major unit of late-Pleistocene agc. This, coupled with the sequence of 
4 recessional moraines, provides a framework for future comparison and correla- 
tion of glacial sequences found elsewhere on the mainland and in the Alexander 
Archipelago. 
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