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INTRODUCTION

The geologic may of the St. Michuel quadrangle is one
of a geries presenting the results of regionu) geologic map-
plog in the lower Yukon-Norton Sound region, wesiern
Alaska. [tjs based upon fieldwork done by helicopter in
1961, 1963, and 1966 and the study of air photographs,

Rocks exposed in the quadrangle consiat of deformed
and altered volcanic rocks of probable Jurassic and Hurly
Cretaceous age. u younger group of deformed sedimentary
rocks of Cretaceous age, intrusive igneous rocka of Late
Cretaceous or early Tertiary age, and a vounger group of
of basalt flows and cones of Quaternary age. The rocks
are overlain hy & variety of unconsolidated surficial de-
posits.

The writera wish to acknowledge the efficient work of
N. W. Rutler, who ussisted them in the field, and to cxpress
appreciation to members of Saint Mary’s Misgion, whose
generouls assistunce greatly facilitated the fietd work.

8EDROCK
VOLGANIC ROCKS

Dark green and purple andesitic volcanic rocks form
most, or all, of Hogback Hill west of the mountaing near
the south edge of the quadrangle. Only (loal fragments
occur on Hoghack Hill, but similar rocks crop out a few
miles farther south in the Kwiguk quadrangle (Hoare and
Condon, 1960).

Nuo fossils have been found in the St. Michacl quadrangle,
but similar volcanic rocks elsewherc in western Alasky
contain interbedded sedimentary rocks which have yielded
pelecypods of Enrly Cretaceous age and belemnites and
ammonites of possible Middle Jurassic age.

CRETACEQUS SEDIMENTARY ROCKS

Phe Cretaceous sedimontary rocks consist of marine and
nonmarine sandstones and siltatones, some of which are
tuffaceons. The rocks are lithologically similar to and
almoat certalnly correlative with the Kaltag and Nulato
Formationsg in the Yukon River drainage (Dall and Harris,
1892, p. 247-248; Martin, 1926, p. 395-414). However, the
Kaltag and Nulsto Formationa cannot be differentiated in
the St. Michael quadrangle because of structural complexity
and lack of exposure.

Intraformational shale-chip conglomerate is fajrly com-
mon, bitt the section, aa a whole, is ramarkably fine grained.
True conglomerate was noted only os Point Romanof
where beda of pebble-cobblo conglomerate crop out. The
sandstones are chiefly fine- (o medivm-grained, well-
indurated graywackes consiating of subangular and sub-
rounded graing in a matrix of silt and clay-sized particles
which commonly make up 10 to 30 percent of the rock.
The sand graing consist of varying amounts of quartz,
quartzite, chert, siltstone or ghale, and extrusive rocks.
Mast of the feldspar is plagioclase, but orthoclase i locally
abundant. Detrital muscovite ia very common in the finer
grained rocks. Most of the matzix is too fine grained and
altered to be rezolved under the microscope, but recogniz-

able minersals include chlorite, sericite, quartz, and feld-
spar. Celeite and/or laumontile is the chief cementing
material in some of the sandstones,

Siltstone compriges about balf of the sequence, but it
rarely crops out except in cutbanks mlong the sireams.
Some of it is quite ghaly, but most of it weathers into small,
blocky, subcanchoidal fragments. The composition of the
siltatone appears to be about the same as the matrix of the
sandstone. Calcareous concretiong are very common in the
siltatones, but the miltatones themselves are rarely calcar-
eons.

For mapping purposes the Cretuaceous aedimentary rocks
bave beun divided into three lithologic unita on the basis
of whether the vandstones are predominantly calcareous,
noncalcureoug, or laumontitized. Fach of these urits con-
tuin about as much giltatone ns sandstone. Most of the
sandstones in the caleareous unit effervesce freely when
trealed with cold, dilute hydrochloric acid, but the unit also
includen sandstones that are noncalcureous or slightly cal-
careous. The noncalcareour unit includes numercus beds
that are al teast weskly calcarcous, bul these beds are
generally much more thickly hedded than the rocks of the
calcareons unit. The laumontitized unit includes an equa)
or slightly greater amount of calcareous and noncealcareous
strata which contain little or no laumontite.

These three lithologic vnits form four, possibly five,
fairly well defined, northeast-lrending belts which can be
traced gouthwestward {ato the Kwiguk quadrangle for 60
miles or more. The stratigraphic and structural relation-
ship# of the three lithologic units and their belis of ovterop
are uncertain because tho rocks arc highly deformed and
poorly exposed. The belts of outcrop may indicate large-
scale structural repetition by folding or faulting, or they
may represent stratigraphic repstition. Because some of
the rocks are marine and othgrs are ngnmarine, the three
lithologic unita may repreacnt different facies deposited
during the same time interval,

Although the strata have yielded no fosaila in the St.
Mlchael quadrangle, they are assigned a Crotaceous age
berause they strike southweatward into the Kwiguk quad-
rangle where gimilar rocks have yvielded fossil plants and
mollugks of Albian and possibly slightly younger ages
(Hoare and Condon, 1966).

The order in which the three lithologic units are de-
scribed below ghould not be conatrued as an indication of
their relative ages.

Noncalcareous sandstone. —Predominantly noncalcareous
sandstones and siltstones (Ks) form the west half of the
Nulato Hills (Wahrhaftig, 1966, p. 28B-29) in the southenst
corner of the guadrangle. The rocks congist of fine- to
medlum-grained, dark-gray snd greenish-gray sandatone
interbedded with dark-gray siltstone. The aandstone is
tough and well-indurated, and much of it tends to break
into {laggy fragments 1 to 4 inches thick and 8 to 12 inches
agruse.

Moat of the rocks in this unit are probably marine. They
contain a small amount of carbonized plant tragh but have
yielded no diagnostic fosasils or good evidence of fresh-
water deposition.



Calcareons sandslone. —Highly calcareous sandstones
and interbedded noncalcareous siltstones (Kes) form two
belts of ovterop in the Nulato Hills and apparently underlie
much of the coastal plain west of the hills. Thin-bedded,
highly caleareous sandsione crops out on the coastal plain
near the mouth of the first amall stiream north vf Hogback
Hill, on the hill at Point Romanof, and at intervals in the
bed of Charlie Green Creek as much as 16 miles intand
from the sea coast. Similar calcarcous rocks were noted
on the coastal plain as much as 20 miles south of the quad-
rangle. The two belts of calcareous rocks in the hills ex-
tend southwestward about 70 miles to the vicinity of the
Yukon River and northcastward for about 20 miles inta
the Unalakleet quadrangle where they are largely overtain
by youog lava flows.

The sandstone is wmostly (ine to mediom grained and
meodivm to dark gray, Weuathered fragments are encased
in a soft, brown, noncalearcous rind. Snme of the rock is
more than 50 percent caleium carbonate and could be
termed impure limesione. The caleareous sandstones are
well indurated bul are nol ax (ouph 2s the nonealeareous
sandstones, and they generally form lower, well-rounded
hillg and ridges that are surmounted by igolated ribs and
conical points a few feet high.

The caleareous sandstone beds are mostly thin and sep-
arated by thin shaly partings. They commonly weather
into plates less than 2 inches thick and several inches
across. Predominantly sandy sequences of beds 10 to 20
feet thick are separated by equal or preater amounts of
siltstone, which is commonly micaccous and shaly.

On Point Romanof the calcareous unit includes two or
three 10- to 20-fool hedy of pebble-cobble conglamerate.
The conglomerate is made up largely of well-rounded
clasts of volcanic rock, chert, and quartzite up to 4 inches
in greatest diameter.

Few criteria were noted in the calearcouvs sandstones to
indicate whetber they are marine or nonmarine. However,
croagbedding 6 to 12 inches thick which was noticed at ane
place aod the close associntion of the calcareous sandstones
with the laumogtitized sandsiones, which are probably non-
marine, suggest that ai least part of the unit is aonmarine
or litroral.

Lawmontitized sandstone. —This unit consists of laumont-
itized sandstone (Kis) interbedded with equn) or grester
amoonts of caleareous and nonealeareous strata containing
Jittle or no laumontite. The lsumontitized strata are
slightly to highly calcareous and are bounded on either
gide by northeast-trending belts of calcareous sandstones.
They crop out southwestward in the Kwiguk quadrangle
to the Yukon River, a distance of 70 miles, and apparently
eontinue an additional 150 miiles farther beneath the con-
solidated deposits south of the Yukon to Nelson and Nuni-
vak lslands where laumontitized tu{fe and tuffaceovs sand-
stones containing plant fossils of Albian age are exposed.
The laumontitized sandstones appear to intertongue and be
infolded with the calcareous sandstones, especially along
the eastern edge of the laumontitized belt. Laumontitized
tuffs of fine-grained voicanic ash form part of the belt
along its wegtern margin where they grade laterally into
laumontitized tuffaceous sandstones.

The laumontitized strata are recognizable because the
dark-gray rocks are spotted or motlled with light gray
areas, Rocks contsining a large amount of laumontite (40
W 50 percent), such as the tuff, have an earthy uppearance,
are light gray or greenish gray, and are mottled with dark
gray.

In general, the coarser grained rocks are more highly
Jaumontitized than are the finer grained sandstones and
giltstones. The sandstones are poorly sorted mixtures of
subangular and subrounded mineral and rock fragments
in a poorly defined matrix containing laumontite, chiori-
tized biotite, sericite, and calcite. The clasts are chiefly

quartz, albite, chert, finely porphyritic voleanic rock, shale
chips, angd carbonized plant teush. Most of the laumontite
appears to be in the matrix, but it algo replaces some of the
albite.

The probable origin of the laumontite through diagenesis
has been discuased previously (Ilnare and others, 1964,
p. C77-78). The laumontitized beds themselves are prob-
ably nonmarine as they contain gbundant plant Lrash and
large deciduous fassil leaves and are locully crossbedded.
At one place, Invmontitized tuff with mud cracks and frag-
{le vertical plant siems was noted. However, al least some
of the nonlaumontitized sirata in the unit are marine be-
caunge, about 200 miles farther northesstward, they con-
trin fossil amum snites (Bickel and Patton, 1957).

The laumon.te probably formed diagenetically either at
the time of deposition or shostly thercafter. The fael that
tho Jaumontite favors the coarser grained rocks, which
were presumably morc porous, suggests that it muy have
formed through the actios of ground water after the rocks
were compacted but before they were indurated. The close
association of the laumontitized sandstones with tuff and
highly calcareous sandstone suggesls that the laumontite
formed by interaction of volegnic ssh that {ell or was
washed intw a shallow basin containing calcium carbonate.
The natural formation of sodic zeolites through he reac-
tion of volcanic glass and solutions of sodium carhonate
has been described by Bradley (1929) and Hay (1963). and
similar zeolites have been synthesized in the laboratory
(DiPiazza and others, 1969). However, laumontite, a calcic
2eolite, has not yel been made artificially, and Lhe exacl
chemical conditions of ils formation are not known.

INTRUSIVE ROCKS

The ooly intrusive rocks found in the quadrangle congist
of two small rhyolitic dikes. The dikes trend northesst-
ward and intrude the Cretaceous strats near the sovtheast
corner of the gusdrangle. They are Joss than 20 [eet Lhick
and are not shown on the geologic map becauge of their
small size.

QUATERNARY BASALT

Bagalt flows, tuffs, and associated cones and craters
form Stuart and St. Michae) Islands and underlic most of
the coastal plain from the Kogok River northeasiwsrd
along the coast Lo a point about 36 miles east of the quad-
rangle. For mapping purposes they are divided into two
sub-units on the basis of relative age using physiographic
expression and paleomagnetic duta (s¢e map),

Older basalts. —Older basalts of Quaternary age {Qbo)
form the east half of Stuari lslengd and crop out Bl three
places on the west half of the [aland. They constitute sll
of 8t. Michael [sland and underlie the coastal plain from
the Xogok River to the east edge of the quadrangle. They
also extend down the valley of the Andreafsky River into
the southeast corner of the quadrangle.

The unit consists of many eolumnar-jointed flows, a vari-
ety of pyroclastic material, several cones, snd six maar-
type craters. In most areas the rocks are concealed by silt
which varies in thickness from a thin veneer to several
feet. The ailt containg 2 large amount of permafrost and is
probably wind deposited. Large isolated basalt boulders lie
on the silt north of the Kogok River and indicate the pres-
ence of underlying Java flows.

The fows and cones are moderatcly altered by (rost
action and erosion. The Andreafsky River has cat through
60 to BO feet of basalt {lows in the southeast corner of the
guadrangle, On Stuart and St. Michael 18lands, sea clif{s
more than 200 feet high are cut In the flows, Lufls, and
breceias.

The five largest lukes on St. Michael lIsland, the Clear
Lakes, are in maar-type craters. A sixth maar, which has
a broken wall and is full of gilt, is visible west of the



largest luke-filled maar. Four soundings made in the largest
maac reveal that the lake is about 126 feet deep and has
a flat bottom and that the walls slope inward at angles of
20° to 30°. The walls rise 20 Lo 50 feet above lake Jevel 80
the maar {s about 175 feet deep. Secant exposures indicate
that the rims of ihe masars consist of massive vesicular
bagalt with gome tuff and breccia,

The log of 3 water well drilled by the Bureau of Indian
Affalrs at St. Michael Village in 1968 indicates that the
well penetrated about 135 feet of black lava rock with thin
clay layers overlying at teast 77 fect of clay and sand.
Poasibly, the material called clay and sand by lhe driller
is misidentified, hecause some of the voleanic dust and
lapilli-tuff on Stunrt Island has a clay-like and fand-like
texture. A 36-foot well drilled at Stebbins penetrated only
unconsolidated mpterial and ended in {ine sand.

Thin- to thick-bedded, fine-grained volcanic ash, lapil-
li-tuff, and breccia constitute many of the sea cliffs on the
east half of Stuart Island and three small ¢rosional rem-
nants on the west half of the Island. Théy also crop out
in the sea cliff west of Stebbins on St. Michael Island and
on the northcoasl. Locally, the pyroclastic racks overlie mas-
sive basalt flows or contain one or more interhedded flows.
Most of them are moderately well consolidated. They are
broken by maay small faults and appear to dip gently
northward.

These clastic voleanic rocks and assoclated flows are the
oldest rocks exposed on Stuart and St. Michael Islands.
They are generally overlain by a thick layer of wind-de-
posited silt and are separated by an erosional disconformity
from flows which issved from StuarL and St. Michael
mountains and other smaller eones.

Most of the flows and cones in this subunit are fluid,
tholeiitic basalt or basalt with tholeiitic affinitics. The
flows are fine-grained, black or dark-gray, porphyritic,
vesicular basalt. Scattered olivine and clinopyroxenc
phenocrysts oceor in a groundmass of labradorite, clinopy-
roxene, brown to black glass, and opague nres, probably
magnetite. They commonly econtain glomeroporphyritic
labradorite. Olivine phenocrysts are embaved and partly
resorbed by the fine groondmasa but lack elinopyroxene.
Chemical analyses of similar rocks on Nuajvak TIsland
(Hoare and others, 1968, p. 395-40)) suggest that they
are tholeiitic. However, Craler Mountain and the cones
and MNows which surround it consist of highly alkalic ba-
salt. The steep-sided cones are composites of cinders,
breccla, and short flows, The flows are mostly fine
grained, porphyritie, black or dark gray, denge or fimely
vesieular. They consist of numerous olivine and a few
clinopyroxene phenocrysts in a microcrystalline ground
mass, Olivine phenocrvsts as large as 2 or 3 mm are gen-
erally embayed and rounded but lack reaction rims. Cli-
nopyroxene phenocrysts are commonly replaced by a fines
grained, highly birefringent mineral which has not been
indentified. The groundmass is generally microporphy-
ritic and eagentially holoerystalline but too fine wrained
to be resolved by the microscope. It appears to consist
of opaque ivon ores, microphenocrysis of olivine and py-
roxene(?), and plagioclase laths that are embedded in &
gray anmisotropic mesotasis. X-ray adalyses of similar
basalts on Nunivak Island (Hoare and others, 1968. p.
402) reveal that analcime and nepheline form part, or all,
of the mesotasis. The basalis are classified as basanite
because they contsin modal olivine and nepheline (Yoder
and Tilley, 1962, p. 355). Lherzolile xenoliths which
were found at several places also indicate that the basalts
are highly alkalir; elsewhere in the world similar xeno-
liths nceur only in atkalie basales (Forbes and Kuno,
1983, p. 161-179; Jackson, 1968, p. A98-A99).

The relative age of the basalts in this subunit is based
upon physiographic expression. Polarity measurements
reveal that most of the basglts are normally magnetized
but that Crater Mountain and the flows in the Andreafsky
valley in the southenst corner of the guadrangle are re-
vergely magnelized. The normally polarized roeks that
constitvie Stuart and St. Michael lylands show widely dif-
fering degrees of digsection and silt cover. Stuart sand
St. Michael Mountaing and several smalier cones, which
are fairty well preserved angd have little gilt on them, prob-
ably formed early in the present (Brunhes) normal polarity
epoch which began ubout 0.7 million years ago (Cox and
Dalrymple, 1987, p. 173-177). The tuffs gnd breccias snd
associated flows on Stvart and St. Michael Islands are also
normally magnetized but probably cooled during an older
period of normal polerity. They are faulted and heavily
mantled by <ilt and appear to be old ercsion remnanis.

Crater Moontain probably formed near the cloze of the
Matuyama reversed polarity epoch because it is reversely
polarizod and tlosely associared with three or four nearby
comes which show about the same degree of dissection and
erosion but are normally polarized. The Matuyama re-
versed polarity epoch began aboul 2.4 mjllion years ago
angd ended 0.7 million years ggo (Cox and Dalrymple, 1967,
p. 173-177). The normally polarized cones probably formed
near the beginning of the Brunhes epoch. The reversely
polarized flowy in the southeast corner of the quadrangle
came from a much older reversely magnetized cone In
the adjoining Unalaklcet quadrangle. They probably cooled
early in Lhe Matuyama reversed polarity epoch.

Younger basalts.—The younger subunit (Qby) consists
of the youngest volcanic rocks in the quadrangle. They
form the low went half of Stuart [sland and are separaied
from the higher eastern part of the igland by 2 swampy
lowland and a nurrow waterway, the Stoart Island “canal”.
Most, or all, of the young lava came from the wcll-pre-
served craler in Weat Hill and two smaller cratered cones
about 2 miles farther west. The young {lows surround
three isolated. steep-vided romnants of older voleanic rocks
which form peaks 50 1o 150 feet high. The shape and loca-
tion of these remnants and the Stuart Island canat suggest
that they were old seustacks, However, the yoong flows
which surround them appear to he terrestrial and not
marine.

The surface of the young flows consists of rough blocks
of scoriaceous black and gray lava upon which a little tun-
dra vegetation has started to grow, The low coastline
formed by the flows i3 highly irregular and fringed by low
lava reafs; sea cliffs are mogtly less than 10 feet high.

Paleomagnetic measurements reveal that the cones and
flows are normally polarized, and their fresh appearance
suggests that hey are only a few thousand years old. they
clearly cooled during the present (Brunhea) magnetic po-
Yarity epoch which began about 0.7 milion years ago (Cox
and Dalrymple, 1867, p. 173-177).

The tholeiitic basalts in this unit are petrologically sim-
ilar to those in the older unit. No highly alkalic basxits

identified,
were identified STRUCTURE

The bedded rocks in the St. Michacl quadeangle com-
prisc three distinet tectonic units which correspond to the
three main stratigraphic units. The vld valeanic rocks of
Early Cretaceous and possihle Jurassgic age are part of the
bagement complex which was warped into northeasi-trend-
ing geanticlinal and geosynclinal belts in Mesozoic time,
The Cretaceous sedimentary rocks are deposits laid down
in one uf the geosynclinal belis, the Kavukuk geosyneling
(Payne, 1955; Houre, 1961, fig. 3). They are regionally
unconformable vpon the older voleanic racks and are un-
conformably averlain by the third tectonic unit which con-
sists of the Quaternary lava flows and \nffs.

The structure of the 0ld voleanic rocks in St. Michael
quadrangle is not knowa because the rocks oteur only as



float fragmenis on Roghack Hill, However, elzewhere in
western Alaske where the rocks are well exposed, they
are generally considerably deformed.

The Cretaceous sedimentary rocks are eompressed into
northeast-trending folds which sppear to plunge south-
westward and@ probably are agymmetric or overturned
southeastward. Most siructural observations show west-
ward dipe of 10° to 80°, Guibanks along the East Fork of
Andreafsky River a few mites southeast of the quadrangle
expose nunmerobs northeast-trending folds which are asym-
metric to the gsovtheast. The southeast limba of the syn-
clines are long and dip gently westward, The northwest
limbs are commonly short, steep, and locally overturned
southeastward,

The strata are broken by two sels of faults, one of which
trends about N. 40° E., the ather N. 26° W. Only the
morg obvious favlte are gshown on the geologic map. The
northeasat sel is generally longer und better defined. Some
of these faults show a small amovnt of right-lateral sepa-
ration. Faults of the northwest set are shorter but prob-
ably more numerous, In the Kwiguk quadrangle farther
south (his set commonly shows lefi-lateral separation of
afew fector few tens of feet.

Neither of the two scts of faults is paraliel to the regional
strike or lo the fold axes. Small axisl-plane faults were
noted in cutbank exposures on the Eaat Fork of Andreaf-
sky River, and it is reasonable to expect thay Lhe rocks
may be offset by one or more large-scale, west-dipping
reverse faulte which parallel the regional strike.

A major structural featare of the quadrangle is the in~
ferred seaward extension of the Kaltag faolt (Patlon and
Hoare, 1968, p. D151, lig. 5), which {3 sharply expressed
in bedrock in the adjoining Upalakleet quadrangle. South-
west of the Si, Michael quadrangle Lhe trace of the fault js
inferred {rom sejsmic reflection profiles which show a
broad sediment-filled trough under the Bering Sea shelf
trending N. 60-65° E. for a distance of aboul 250 miles
(Schol) and others, 1970, p. 141-142). There is no direct
evidence of the fault in the St, Michuel guadrangle, but
the proximily of the inferred trace to the young voleanie
roeks is probably signifieans. Geologic investigations elss-
whare 10 western Alaska (Hoare and Counrad, 19614,
1961Db) indicate a cloye assyciation between late Cenozoic
volcaaism and large faults.

The thickness of the sedimentary seyuence cannot be
delermined direclly because the rocky are deformed and
poorly exposed. A reconnaissance airborne magnetameler
survey in the Kvyukuk geosyncline about 150 miles farther
northeasl yielded data suggesting a maximum depth of
15,000 to 20,000 feet for the geogyncline (Zietz and others,
1958). An oi) well drilled about 175 miles south of the
quadrangle in a parallel depositional trough penetrated
Cretaceous strata to a depth of 15,000 feet. It is probable
that the sedimentary sequence in the St. Michaet quadran-
gle iy of comparable thicknesa, However, the true strati-
graphic thickness may be much less because the rocks are
probably isoclinally folded and may be broken by targe
reverge faula,

Most of the Quaternary voleanic rocks are essentially
hovizontal except for the oldest Luffs and flows on St. Mi-
chael aad Stuarl Islands, which eommonly dip 5° to 15°,
They are aleo broken by small faults showing vertical
movement of u foot or less. These rocks are probably the
rempants of older concs and were prohably initially de-
posited on a sloping surface, ‘the small faults may have
formed by differential compaction in the voleanic ash or
by swelling and eoniraction of the cones during periods of

eruption. SURFICIAL DEPOSITS

Most of the unconsolidated surficial deposits in the St.
Michael quadrangle lie west and north of the mountains
where they comprise the northern part of the present delta
of thie Yukon River and veneer the voastal plain.

The coasial plain, which is 8 to 15 miles wide, is bouvaded
on the south and cast by s steep cscarpment that may be
a wave-cut, fanlt-controlled feature. Toward the south-
west the coastal plain is underlain by sedimentary and vol-
cani¢ rocks of Cretaceous age, farther east, by Pleistovene
lava flows. Most of the unconsolidated material on the
coastal plain consists of sand and grayvel depositcd 49 cos-
leseing alluvial fand by streams draining the adjacent
mountuing. The coarse-grained deposits are mantled by
geversal feei of silt in which a great many small thaw lakes
have developed. The silt may be wind deposited.

Fine sand, silt, and woody material comprire most of
the deltaic deposits. Most of this fine-grained material
was derived from the interivr highlands of Alaska and de-
posited by the Yukon and its diswributuries beyond the
western edge of the coastal plain. The deposits have beon
extensively reworked by (he shifting mouth of the Yukon
and its distributaries and by ocean currents and waves.
Some of it hus prohably been reworked by wind, although
no wind-deposited material has been recognized.

The surficial deposits have been sobdivided and mapped
largely on the hasis of physiographic expression through
the yludy of topographic maps and vertical air photos. The
map unity more nearly mark siages in the physiographic
cvolutlon of the region than lithologic differences.

Old alluvinl deposits. —Daeposits mapped ag old alluvium
(Qoa) include sand, gravel, apd silt iaid down on the coast-
al plain and terracce gravels and collovium in and near the
mounlains. Most of the coastal plain deposits probably con-
gistof broad, thin aluvial fans laid down by streams drain-
ing the mountainy in the southeast eorner of the quadran-
gle. Streum exposures show that the deposits are mostly
well-rounded gravel near the mountaing and chiefly sand
and silt. farther out on the coastal plain,

The surface of the coastal plain iz maatled by several
Ecet of silt some of which is probably wind deposited.
ITundreds of small thaw lakes have developed in the siit
cover. Most of the old alluvial deposita are drained by a
fairly well-integrated stream gysiem.

The thickness of the deposiis is prohably not over a few
tens of feel becauvse bedrock crops out at two or (hree
places along the coasi and sl intervals along most of the
length of Charley Green Greck.

The sge of the deposits probably ranges from fate Plois-
tocene to Holocene. Loecal inhabitants ruport finding fogsil
bones near Coffee Point.

Old floodplain depoatts.— The area mapped as old flood-
plain depogits (Qof) In the St. Michael quadrangie is a
northern continuation of a map unit that is widespread
farther south in the Kwiguk guadrangle. The old flood
plain deposits for which the unit is named merge seaward
with estuarine, deltaic, and other types of near-shore de-
posits which are mapped as parl of the unit heeause they
cannaot be easily differuntiated.

In the St. Michael quadrangle west of Hogback Hill,
theve deposiis include a northeast-trending belt of near-
sea-level deposits which is bordered on the west by a par-
allel belt of ridges 20 to 35 feet in elevation. The belt of
ridges is interpreted as a former offshore bar which s
presently joined to the mainland by filling of the layoon.

The western portion of the o)d floud plain deposits has
beun rewarked and modilied by small distributaries of the
Yukon.

Beach and layoonal depogils. —Beach und lagoona) de-
posits (Qbf) consist of silt and sand laid down between the
two parts of Stuart Island and along the coast between
St. Michael Island and Point Romanof. Between Canal
Point and St. Michael Islang the deposits form a belt of
subdued, northeasi-trending ridges 8 to 12 feet high which
appsrenily mark the location of an old offshore bar. Be-
twecen the ridges and the mainland is a much wider, low,
swampy area which ig probably a filled lagoon.



Formerly, the deposits probably exlended from Si. Mi-
chael Island to a point some miles southwest of Hoghack
Hill where daposits of similar appearanca, including ridges
a8 bigh as 35 feet, are mapped with the old floodplain de-
posits, The deposits are presently being removed by
shoreline erosion which has trancated both the bar and
lagoona) deposits southwest of Canral Point.

Young floodplain deposits. —Young floodplain deposits
(Qyf) form the preseat delta of the Yukon River. Most
of the deposits are silt and fine sand excepl in and pear
the Nulasto Hills whoere the floodplains are chiefly sand,
gravel, and boulders.
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