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DESCRIPTIVE GEOLOGY OF ANCHORAGE AND VICINITY, ALASKA
By E, Dobrovolny and Robert D, Miller

assisted by Maurice Cooley

. PRELIMINARY REPORT

INTRODUCTICHN
Location

This report deals only with Anchorage and vicinity at the head of
Cook Inlet, Alaska. It includes the Anchorage quadrangle and that part
of the Knik quadrangle east of Knik Arm., The area studied includes the
major portion of the Anchorage District (Professional Paper 192, plate 3)
north of latitude 61° and west of longitude 149°, It is bounded on the
south and southwest by Turnagain Arm and on the northwest by Knik Arm
which are extensions of Cook Inlet.

Topography

in the eastern third the Chugach Mounitains rise to altitudes of about
5,500 feet, The trend of the 1000-foot contour is approximately N. 20° E,,
roughly parallel to the steep west-facing slope of the Chugach Mountains,
The western twe-thirds is an irregular plain which rises as much as 600
feet above sea level.

Owing to recent glacial activiiy, the valleys of the mountain mass
aro U-shaped and their steep slopes are almost barren of talus. The upper
tributaries of the major streams generally contain rock basin lakes and
are soparated by sharp, serrated ridges, Along the mountain front are
many terraces, the most prominent of which are at an approximate elevation
of 1700 feect, The streams desecend to the lowlands over cascades and water
falls .




As tho doposits of tho plain are rocent glacial matorials, the aroa
as a wholo is poorly drained., Kettloes, broad undrained dopressions, low
hillecks or mounds, duncs and outwash fans aro common., Near the mountain
front clongatc north=south trending mounds from 1 to 3 milos long contrd
the oriontation of smaller stroams except at low places whorc the streams
flow wostward., A well-dcveloped outwash plain sprcads fan-like southwost
from the point where the Eagle River cmerges from the mountains., This
plain is dissected by Ship Creek and Chester Croek and has a southwestward
sloping gradient of about 50 feet per mile. South of the outwash plain
and west of the mountoins is a poorly drained area of lakoes, kottles, low
irregular mounds, and along tho const east of P4, Campbell is a sinuous
cliff head dune ridge. Paralleling ths outwash plain to tho north is a
prominent ridge ranging in width from three-quarters to one-and-one-half
miles and rising abruptly 100 foeet above the land on either side, This
hill, in its southern part, contains mony small undrained lakes and in its
northern part broad abandoned channels as woll as the present chanmel of
Eagle River. North of this hill is a p.tted outwash containing partly
abandoned channels, a fow lakes, and ot the base of tho mountains, several
small alluvial fans,

Climate

Anchorage and vicinity, located at the head of Cook Inlet some 200
miles from the opem ocean. is more infiusenccd by tho comparatively mild
and humid climate prevailing in the Guif of Alaskn than by the coldor
climate of the Arctic region because the Alaska Rango to the north is
usually a barrier to soutiward migration of cold air,

Temperature and precipitation charts arc included in another part of
this report. The dats were securcd from the Westher Bureau files and
compiled for the poriod 1938 - 1948 inclusive. On the temperaturc chart are
shown the average number of days per month having a range in dogrcos of
(1) loss than the frocging temporaturc, (2) betwecen 32 and 40 dogroos
Fahronheit, (3) 41 and 60 degrocs, and (4) morc than 61 degroos, The pro-
cipitation chart shows tho average numbor of days per month during which
(1) thore was nec rainfall, (2} tho rainfall was a traco, and (3) the
rainfall wos one inch or morc,

Thesc data werc includod in the report bocausce tempoerature znd
precipitaion are factors which control certoin construction activitics
such as cxcavation, laying bituminous mats or setting concrote,

Population and Industry
 Anchorage is the only incorporated city in the area., Othor towns

shown on tho maps arc cither railroad stations housing maintonance omployces,
or arc¢ itrading posts. In 1940 Anchorage had approximatoly 3000 peoplo.




Prinarily bocause of increascd activity in the Fort Riecia~rdson Militory
Resorvation sdjacont to Anchorage to the north, the civilian population

has groatly incroascd. Tho civilian population within the city limits

and suburben arcas has beon variously cstimated as 10,000 te 30,000,

Theso estimates aroe porhaps somowhat colorod by the desiros of thosc maoking
tho cstimates as woll as tho difficulty of separating temporary cmploycos
working on construction during the summor months from tho pormancnt resi-
dents,

The principle industrics or activities which give omploynont to the
people of Anchorage and vicinity are the Army at Fort Richardson, the
Alaska Railroad which has its herdquarters .nd main shops in Ancheorago,
salmon canneries, Federal Government, transporitation such as air lines
and bus lines, and scrvice tradss and professions,

Previouvs Werk

The first geological investigations in this area wore made by S. R.
Capps in 1915 (1). Anchorage and vicinity comprises somewhat less than
one-third of the aroa covered by Capps in his map titled "Goologic skotch
map of the Turnaganin-Knik Region.," This map is on a scale of 1:500,000,

In 1940 a more comprchensive work by Capps {2) contains a compilation
ef the geologic information availiable at that time for the Alaska Railroad
rogion. Included with tlo roport is a geologic map on a scale of 1:250,000,

Capps wos ablo' to dofins nore aseurascly than provioualy tho age of some
of the rock units and to bring together factual data from many sources,

Even though Capps' work was reconnaissance, no important additional
contributions have been made to his map or that part of the text dealing
with the pre~Pleistocene geolegy. His observations and conclusions
regarding the regional Pleistocene geology were sound and, except for
details, will net be greatly modified by future work.

Purpose and Scops of Report

Because several centers of industrial activity are firmly established
in Alaska and zre assured of continued growth, there is an immediate need
for geologic mape that will furnish basic data for planning future
expansion,

Anchorage and vicinity was selected as an area to be mapped geologic-
ally because it is the Aleskan community undergoing most rapid expansion.
The Anchorage and Knik quadrangles include all of the usable area into
which expansion of Anchorage can take place,

The toxt of this report is an expanded, though incomplete, legend
of the rock units mapped. Not all rock samples taken have yet becn tested,
and some additional information still needs to be gathered, but the infor-
mation shown on the map will not be greatly medified. As a geologic map
is most useful in the planning and development stages of comwunitics,
this limited preliminary vorsion is made available to other Federal agencies
and tha genoral public,
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On this map aro delineated all deposits as they arc exposod on tho
surfaco. So that botter concopts of dopth rclations can bo formulatod,
the measurcmonts of some outcrops and sone well sections ars shown on the
mape Depesits less than 3 foet thick arc included with the undoerlying
natorials, It siould . ¢opvhnoegized that this is an ideal which in all
places could not be achioved. Materials tost data and pebble counts of
lithologies are presented in tabular form at the end of the report.
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use of offico space and nany publieations.

DESCRIPTIVE GEOLOGY
Principle fenturcs

The oldost rocks arc in tho castern third of the quadronglos, Theso
includo hydrothermally metamorphoscd coarse sedinmonts, lava flows and
intrusives which werc not differentinted in the field ond are mapped as

“gtocnstone,

In the oxtremo southoastorn part of the Anchorage quadrangle is a
sequence of argillites and graywacke that occupies approximately five
square miles and unconformably overlics the greonstone,

Beneath the glacial deposits in the lowland ncar the mountains in
Knik quadrangle arce slightly indurated Tortiary sands, conglomorates, and
shales., Oas zxposure extends along the Eagle River from the railroand
bridge to the highway bridge. Anothor oxposurc is along the Palmer-
Anchoragoe highway about ono-half mile south of Lower Fire Lake. The
contact between the slightly indurated materials and tho greoenstone is
concealed by glacinl deposits, but is probably unconformable.




The youngost doposits arc unconsolidated glacial, glacio=fluvial,
lacustrine and marine scdiments which cover the surface of the western
two=thirds of the two quadranglos, Sediments carriced by rivers to Knik
and Turnagain Arms aro filling them rapidly. Glaciers are active today
in the quadranglcs adjacent to tho area mapped. Recent deposits have not
boen separated from Pleistocene deposits bocause no criteria was observed
which could be used to distinguish them.

Crotocoous system and older (?) rocks

Greongtone and metamorphosed volcanic rocks. ©Similar descriptions
of these rocks have been made by many geologists. However, obserzations
made along the west=facing slope of the Chugach Mountains indicate that
perhaps mors graywacke is present in the sequence than is suggested by
Capps and Park,

Limestone occurs in three places north of Potter. About one-quarter
nile south of the mouth of Little Rabbit Creek is a cliff containing a
limestone exposure approximately 40 feet wide and 25 foet high. On the
north side this block of limestone is separated from the greenstone by a
fault dipping 62° N, W. On the south side the contact with the greenstone
is concealed by till., At the base of the cliff is marshy ground and the
top of the c¢liff is mantled with +ill. Results on the onc sample tested
show tho rock to contain 4.2 percent residuo insoluble in hydrochloric-atigd,
and 95.8 percent calcium carbonate, Limostone of this aopproximate propor-
tion of insoluble residue to calcium carbonate probably does not exceed
10,000 cubic yards and excavating even that quantity would rogquire remowal
of overburden which will be 50 to 70 foot thick 100 feet back of tho ex-
posed face., Limestones from the adjacent localities contain insoluble
residues which range from 51 percent to 64 porcont.

Samples of groenatons wore collocted for tosting physical proporties
and, until the rcsults boecome available, no additional contribution can be
nade to the fellowing description written by Park (3):

"The hydrothermally metamorphoscd rocks comprise a wide veriety of
rmatorials. They include altored igncous rocks of acidic compesition,
altered andecsite, and especially water-laid tuff znd agglomerate. They
also include altored argillite, graywacke, and chert of sedimontary origin,
This whole sorios has boon cut by both basic and acidic dikes, ==--"

"Owing to the doformed and motamorphosed charactoer of this sories
of rocks only a vague idea of their structurc has boen obtainod., They
woro difficult to study in the ficld because thoy are generally so greatly
altorod and weathered that determinable specimens arc not easily obtained,




"Along the shore of Turnagain Arm west of Indian Croek, the contact
botwoen this group of rocks and tho argiliito and graywacke to the east
has boen the site of intense deformation, with shearing and brecciation,
Bunches of argillite and graywacke are apparoently squeezed and infolded
into the metamorphic rocks, and the lincar arrangement of these included
materials is roughly parallel to the line of contact. The axis of the
nmain folds aline thenmselves approximately with the axial trend of the
mountains and also roughly parallel to the line of contact with the argillite-
graywacke series. This direction is N, 10°-20°E. The folds plunge north at
relatively flat angles, Numerous faults of both normal and reverse types
and with great differences in amount of offset are present. Most of these
faults are parallel to the axes of folding, although a transverse east-west
fault system is develeped.

"Wo information cencerning the thickness of these rocks was obtained,
Capps considers them to be at least several thousand foet thick, and this
estimate appears to be as close as can at present be made.

"The age of this group of rocks is probably pre-Cretacecus, although
where the contact with the argillite-graywncke series has been scen deform-
ation, infolding, and alteration have becen so severe that definite rolations
aro difficult to establish, It is impossible from the informantion obtained
to state that either rock series definitely overlies the othoer, but the
metamorphic rocks are much more intenscly deformed and intruded than the
argillite-graywacke group and aroc therefore considercd older. This is in
accord with Capp's conclusions.,™

Argillite and Graywacko. A part of ono day was spent observing tho
argillitc and graywacke rocks. The contact separating them from the groon-
stone was verified, Samples for testing physicel propertics were not taken.
The description by Park (3) scrves bettor than could be made as the result
of 80 short on investigation,

"Nearly thoe whole of the arca is underlain by argillite and graywacke.
The argillitc and graywacko are locally covoraed by Pleistocene or Recent
depesits, or, in pleces, intruded by igncous masscs of small areal extent.
Minor quantitics of conglomeratc, limoestono, and partly indurated sandstone
are interbedded with the argillito and graywacke, forning many small but
distinct lenticular bods,

"Thin~banded argillite and graywacke are by far the most common rock
types. Tho bands range in thickncss from a fraction of an inch to moro
than 100 feot, although the average is betweon 2 and 3 inches, Gradational
bedding, cross-bedding, and in fow places ripple marks testify to the
shallow-wator origin of the deposits. It hos not boon feasible to attompt
to difforontiato between argillite and graywacke on the map.




‘:> . "Graywacke., The graywacke grades on the one side into argillite and
en the other into sandstone and conglomerate. It consists mainly of
sharply angular bits of rock and fragments of quartz, feldspar, and other
minerals, Coarse muscovite and some biotite are common constituents, and
some hornblende is present, Fragments of coarse epidote, clinozoisite,
and a few broken tourmaline grains have bsen seen. ©Small crystals of
apatite are common, Most of the feldspar present is either basic oligoclass
oracidic andesine, although orthoclase and other members of the plagioclase

series may be present,

"The groundmass is a fine-grained aggregate of chlorite, sericite,
graphite, and, in places, muoh calcium carbonate, both in grains and in
stringers. A little epidote and limonite are widespread, a minersl-of the
kaolinite group is common, and leucoxens may be present. Many specimens
of the somewhat schistose rock are partly recrystallized and have a ground=-
mass composed chiefly of very fine grained feldspar needles, probably near
oligoclase in composition, The rock fragments sre usually bits of fine-
grained graywacke or argillite, In some arecs the fragments measurce more
than an inch across, although usually much less, Macroscopic argiliite
fragments may be evenly and closely distributed through beds as much as
100 feet thick or even more. OSome phases of the rock sitrongly suggest a
tuff, and such rock is with difficulty distinguished from the later green-
stone tuff series,

"The graywacke in many places is mineralized, and the coxidizod rock
has s dull reddish~brown color,

"Argillite. The argillite locally gradoes into schist and slate, but
usually the rock cleavage is undulating and irrcgular. The color of the
fresh rock is dark gray, and under the microscopc much graphitic material
is seen,

"The rock consists of very fine particles of quartz, with some
foldspar. Thoparticles are subangular, probably somewhat water worn,
The groundmnss is exceedingly fine and consists of chlorite, sericite, o
momber of the kaolinite group, and graphite, The argillitc shows almost
no reerystallization, but in the more schistose phases of the rock recry-
stallized minerals are slightly doveloped.

"Many specimens of the argillite rescmble fino water-laid tuff, and
it is entirely possible that considerable volecanic material is included in
ths series.

"Conglomerate, sandstonc, and limestone. OConglomerate, sandstone,
and limestone form scattercd lenticular boeds in the much more acbundant
argillite and graywacke,
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"The conglomerate grades from indurated grit to rock containing
boulders as much as 10 feet in diametor, although the avorage diameter
is probably less than 1 inch, The pebbles vary groatly in compositions;
fragments of argillite and graywacke are the most common, but igneous
and other sedimentary rocks arce prescnt, Tho pobbles of igneous rock
are usunlly granitoid in texturo and have the composition of a diorite.
The matrix of the conglomerates is usually argillite or, more commonly,
fine=grainod graywacko., This motrix is in places slightly mineralized,
and one spot of free gold was scen in a conglomerate lens found in
the most recent gorgs of lower Crow Crosck. As montioned by Capps and
also by Martin, Johnson, and Grant (U. 8., op. cit. p. 117), the con-
glomerato doos not form sharn, distinct beds but gredes in all dircetion
into the finer sedimentary rocks. Moslt of the conglomerates are intro=-
formational and do not mark ony significant broak in dspeosition. Many
are sheared and deformod; the pobbles teud to flatten parallel to the

cleavago.

"Sandstone is nowhere vory common, and it grados loeally into
quartzite, although the mineral grains zre rarely well comented, The
fresh sandstone is usually leldspothic and grayish, It merges grad-
ually into graywacke.

"Several small lenses of impure limestone have been observed.
Theso are cspecially common near the summit of the pass between Crow
and Raven Crecks. Tho limestone has a fine granular texturce and a dark
bluish-gray color,

"From tho paleontologic evidence those beds arc considered to be
of Upper Crotaccovus age. Thore must, howevor, have bcen a conside
arable time intorval betwecn the deposition of this Upper Cretaceous
sories and thoEocone coal-bearing boeds of the Chickaloon region.
Northwest of the areca mapped the argillite-graywacko scries is covered
by several thousand fceot of grocnsione tuff, These two formations
are soparated by a distinet angular unconformity., In the Chickaloon
region the lower Tortiary (Eoccno) cozl beds are deseribed as uncon-
formably overlying the argillito~-groywacke serios, No direcct
ovidonce has bcon obtained concoerning the relationship between the
postargillitc groenstonc and tho Eocone coanl beds. From the litho-
logic dissimilarity of these rocks, cspoecially the indurated condition
of the groonstonc tuff, it may bo logically roascncd that the tuff is
pre~Tortiary and was consolidated and partly oroded befeorc the dopos—
dtion ¢f the lowost Tortiary beds.

"If tho above reascning is corroct, tho conclusion may be drawn
that the argillito-graywacke sorios cannot bo tho youngest Uppor
Crotacoous formation, because it is separated from the basal Ter=
tiary beds by several thousand feot of clastic rocks and by two
definitc, widesproad unconformitics,
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"Ag the ares described in this report is so small, it is entirely
possible that other parts of the argillite-graywacke series are older
than Upper Cretaceous,"

Tertiary system

Rocks in the Knik quadrangle assigned to the Tertiary system are °
interbedded sandstone, conglomerate and shale,

The sandstone ranges in grain size from fine to comrse and locally
grades inte conglomerate. Component grains are quartz, graywacke,
grenite, argillite, feldspar, gresnstone and tuff reflecting the kinds
of rocks in the adjeining mountains, On clean fractures the prevailing
gray colors of the source rocks are evident. Weathered surfaces are
tan to brown.

The conglemerate contains the same rock types and minerale as the
sandstone, and has a sandstons matrix. OSome iron oxide cement is pres-
ent.

The shale occurs in beds 0.2' to 0,8' thick and appears to be
somewhat more resistant to abrasion than the sandstone, In the expe-
sure along Bagle River the shale is carbonaceous and contains thin
lenses of ecal, One coal bed 2,0 feet thick has been mined. South of
Fire Lake the shale is blue-gray and contains stringers of sandstone,
This shale is desply weathered and might sasily be confused with glacial
depesits were it not for the sandstone and stratigraphic position,

Quaternary system

General discussion. Pleistocene and Recent deposits include: (1)
till, (2) outwash sands and gravels, (3) terrace gravel, sand, silt, and
clay, (4) =alluvial fan gravel and sand, (5) peat, (6) estuarine clay,
silt and sand, and (7) eolian sand and silt.

The principle criterion used in mapping thesc deposits was grain
size., Locally, where the grain size distribution is highly variable,
the goologic and topegraphic terms such as outwash or alluvial fan
was used to represent the deposits. In other places where the areal
axtent of one kind of grain size deposit is too small to show on the
map, it is included with adjacent doposits., In the legend an attempi
has been made to represent these deposits in the ssgquence in which
they were formed. As many deposits of different texture werc formed
entirely or partly contemporancously, the stratigraphic rolationship

- was not always evident. Pebble counts were made ef gravels roprescnt-

ing differont deposition cycles, but approciable lithologic distinctions
were not found, \

11
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‘:> Till., Till includes deposits of unsoried materials ranging in size
from clay to large isclated boulders, The largest isolated erratics
observed are approximately 10 feet on an edge. Locally the till includes
sorted beds of c¢lay, silt, sand or gravel that at least in part have been
distorted,

Component rock particles are representative of all older rocks of
which graywacke is the most abundant type. The range of physical prop~
erties is wide because the materials range from predominantly silt-size
in one lo¢ality to predominantly boulder-size in another,

The most continucus and widespread distribution of +$ill is along the
lower flanks of the mountains and in their stream valleys. In the low-
lands near the mountains are many isolated hills of till surrounded by
younger well~-sorted granular materials. The till on the lower slopes of
the mountains is coarse, Most of its larger rock components are rounded
pebbles and boulders, About 10 percent of the mass is silt., The till
of the lowlands is composed meinly of sand, silt and clay. Perhaps less
than 20 percent could be classed as coarse as gravel.

The till varies widely in physical properties within short distances,
both vertically and horizontally. In places these changes occur in less
than a foot. Where clay, silt, sand, and gravel are intimately mixed, the
$ill is tough and will stand in near vertical slopes, Where the till is
dominantly clay and gilt, vertical or near vertical slopes and faces can
be excavated, but will "fail"™ in one or two years because of soil creep,
Where the +ill) is coarse and has clay and silt well distributed throughout
the mass, slopes of 1 to 1 will "stand”.

Blue clay. A blue to gray marine clay is exposed along the coast
of Knik Arm from Pt. Woronzof to the mouth of Eagle River, north of Eagle
River, and along the coast one-helf mile south of the mouth of Rabbit
Creek, It is compact when dry and extremely adhesive when wet., Tome
unsaturated blocks of clay from 3 to 8 inches in diameter occur in land-
slides along the shore, The blocks extending below high tide are moved
by shore currents and, in the process, incorporate pebbles in their ocuter
parts. Blocks of thls kind have been picked up by ship anchors f rom the
channel of Knik Arm, Laminations éne-fsurth to 2 inches thick are vis-
ible on undisturbed cleaned samples. These laminations represent differ-
ences in ratio of silt-size particles to clay-size particles in individual
laminae., As the clay is impervious, it makes aquifers of all overlying
granular materials. The surfacing of the many springs along its outcrop
is controlled, therefore, by the position of the impervious clay.

At Pt. Woronzof and between the mouth of Eagle River and Pal trian~
gulation station, the clay lenses with 311Q:and sand, Similar lensing
probably takes place in the subsurface ¥88% and south of the outcrop
belt.
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Fossils werc found at onc small locality near Pt. Woronzof, The
seven spocios identified by F, Stearns Moc Neil are marine, have a range
from Pleistocene to Recont and still live in the crea, Presumably these
fossils lived in onvironments similar to those of the present estuaries
of Knik and Turnagain Arms,

Lower silt. A small area of silt is oxposed on the tip of Pt.
Woronzof. Were it not for tho marked contrast with the sand on onc sido
and gravel on the othor, the silt would have boon inecludod with the sand.
This silt is brown, Tho bods aro angular and truncated. ” As the silt
lensses with sand which, in turn, lenscs with the blue clay, it belongs
to tho saomo doposition cyclo,

Lowor sand., OSand, which intorfingers in its lowor part with tho
bluc clay, is widely oxposad south of Chester Crecok and west of thoe 200
foot contour., Tho sand is ovenly fino-grained, though thin lonscs of
8ilt arc intorbedded with it in many places. Northwest of Sand lako
the sand includos a fairly high porcontoge of coarsce sand and some gravel.

Gravol. Two oxtonsive areas arc prodominantly gravels. Onc is along
tho cagteorn part of the lowland and the othor is south of Eaglo River,
About onoe~half milc south of Sand Lnko is a comparativoly small doposit
of gravel that currontly is being u=od commecrcially., In part this gravol
intorfingors with thc lowor sand describod abovo,

Coarso~grained matoerials predominate in the gravel of tho western
part of the lowland, Some lenscs 3 to 6 feot thick aro almost entirely
composed of boulders 3 to 8 inches in diamotor. Othor lonses, although
containing bouldors of the same sizo, havo a ground mass of silt, tho
intormediate fraction boing absent., The gravel and sand contact in tho
southern part of the lowland is reprosentod in a saw=tooth manncr in
order to convoy tho idea that tho sand and gravol intorfinger or tongue
with one anothor. Although somo light-gray granito pebbles and bouldors
arc conspicuous, graywacko and pgroonstonc comstitutc thoe bulk of tho
rock typos,

South of Eaglo Rivor tho gravol is as coarsc ns in tho eastern part
of the lowland, 8Some lonsos of fine gravel arse included, but no mater-
inl as fino as sand was obscorved, Contact with the till is abrupt. In
addition to graywacko, greonstone nnd granite, this gravel containings
boulders of Tertiary sandstonce and some cezl,

Pittcd outwash sand and gravel. Botwoon Cairn Pt. and Birchwood
is o pittod outwash, Thno gravel sand and silt ecf this outwnsh arce sorted
and, though thoro is a crudc northecast-soulthwest alignment of similar
grain sizes, thoeir distribution is orratic.

Qutwash sand and gravzl. Tho matorials of the outwash plain on
which Anchorage is situated are ezceptionally well-graded from coarse
gravol and bouldsrs at the apox of this fan-like dopesit to fine sand
and g8ilt at the outor margins. Near Eagle River the gravel contains
some boulders a fool or morc in diamotor and practically no sand and silt,
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Southwestward the boulders decroasc in numbor and size, and coarse sand
becomes plentiful. In the immediate vicinity of Anchoragoe gravel lenscs
from 2 4o 6 inches thick altornatc with coarsc sand lonscs of about tho
same thicknoss and range from 20 to 50 foot in longth. South of Anchoragoe
the deposit contains almost no grovol and tho sand size dominates tho

gilt fraction, Altornntion of lonsos of slightly differont texture are
prosont whero boulders are found, though the lonsing is not so strikingly
apparont.

Whore tho matorials are coarsc, woeak Tortiary sandstone forms somo
of tho smaller fraction. In {he finer materials tho Tertiary sandstenoc
was not rocognizod. South of Anchorage lonscs of clastic coal 2 to 6
inches thick and 3 to 15 fect long arc prescont in tho sand and gravel
deposits, Some pioces of cozl oro 4 inches in diamoter. Those coal
lenses, whon cncountercd in woll or homesite oxcavations, have beon
orroncously intorprotod as cxpléitable depoesits,

Throughout Anchorago ond vicinity, this outwash plain is by far the
most desirablo location for industrial and municipal sites. Tho mater-
ials composing the plain are so uniform that prediction as te the nature
of the exploitable deposits can bo made with confidence. The excellont
dreinage of tho gravel and sand con*ributes not only to good foundation
conditions, but also provides a depsndable, though small, water reservoir
for homesitos,

Highor #ilt. Northwest of Scnd Lake, underlying the site of tho now
International Airport, is a silt which overlios the bluo clay and sand
scdiments oxposed along tho coast of Knik Arm, Thoe silt is light tan
to gray, evenly grcined and has faintly recognizable horizontal lamin-
ations, Difforence in rolief on this poorly drained material is approx-
imately 80 foet. Irrogular hills and kottles oxtend boyond the mappod
beundary. In onc kottlo, from which tho poot was romoved in construction
of the International Airport, the poot was 25 foct deop and ths horiz-
ontal distanco across its top was 75 foot.

Alluvial fans of sand and gravel, Alluvial fans occur along somoc
of tho crocks whore thoy enter thz lewland. The fans developed by the
North Fork and the South Fork of Camvobell Creck contain more sand than
gravel, In contrast, tho smaller fans norith of Ship Crock contain more
gravel than sand, Lonscs are irrcgular, trumeatod, and may be horizonw
tal or stecply dipping., Where streams have entronched the fans, ths
lower lenscs ore locally exposed in the stoop valley walls., The lenses
on the fan surface are mors regular than the lenses lower in the fan,
This irrogularity reflects the changing btase lovel of the fens which
at its highest lovel was. controllod by icc ocoupying the lowlands. Rock
particlos composing the fan matcerial are princirally greenstone.
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Stream torraces of sand and gravel. Terraces along the major sircams
woro mapped as one unit, although thoy occur at scveral levols. They vary
groatly in grain sizo from silt to gravel and, with some lag, roflcct the
composition of the materials through which they flow, Tho terracos of
Campbell Creok are composed of fine sand and silt, Chostor and Ship Crock
torroces contain coarse gravel and sand., The torrace of gravel noar the
mouth of Ship Crcok is much coarscor than the gravel of the outwash on
which Anchorage is built, but is about as coarsc as the gravel found in
tho outwash twe miles up stream,

Where tho bluc clay cxtonds up tho stroom valloys clongatc clay
blocks paralleling the valley wall havo slumped from 10 to 50 foct. As
theso slide blocks arc from 10 to 100 foot wide and 100 to 1000 foot long
and arc coverod by gravel, thoy roscmble strcaom torracos.

Abandoned chonnol gravel. Northwest of Anchorage, roughly paral-
loling the mountain front, arc broad channels., Thosoe channels aro
topographically high compared to the prosont level of Eagle Rivor. Somo
of thom arc occupied by diminutivc strooms which could not have dovel-
opod the well dofinoed wide flood plains or cut the stoop valley walls,
Some of tho channels contain stagnant lckos or laokos which arc drainod
by small streoms,

The vallcy fill of thosc abandonced shanncls is composcd of coarso
gravel and boulders. Somo thin, widesproad lenscs of silt and sand aro
proscent, but though tho silt provides agricultural laonds, 1t riakes up
only a small part of the fill.

Pogt. Peat doposits arc scattoroed throughout the lowland, but aro
rnost commen south of Anchoragc. Thoy bordor lakos or occupy parts of
poorly drained valloy bottoms. For mapping purposes the marshy aroas
and loczl tidal flats containing organic materials about thres or more
foet thick wore classod as poat.

Exposurcs rovealing the antirc scetion of any givon pcat doposit
are rarc. Howevor, ncar Pt, Woronzof, the poat is 14 feot thick, is
dark brown in its lower part and contains wolle-preserved woody tissucs,
In other placcs silt ond clay is mixod with the orgonic matter in such
proportions as 1o give it tho appearance of slime,
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MECHANICAL ANALYSIS
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