DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

Map unit
symbol and
title

[+]

Description of materials

Water-washed and
pebble gravel, sand,

deposited boulder, cobble, and
and  siit, with local organic

ENGINEERING - GEOLOGIC MAP OF THE SOUTHWESTERN COPPER RIVER BASIN AND UPPER MATANUSKA RIVER VALLEY, ALASKA

Distribution and thickness

Distributed in floodplain and low terraces of major
stream  systems, including broad outwash plains in

Description of surficial deposits map units

Topography and drainage

Form narrow to broad incised {loodplain and low-
terrace surfaces as high as 15 to 20 £t (5 ~ 6 m) above

Permafrost

Permalrost may be present loeally in silty overburden
of terraces, but generslly appears absent in coarse-

Susceptibilty to trost action

Generally not frost-susceptibie execept for silt
beds and lenses that increase sill content of

Sultability for construction

Exeept for [lood hagard due to spring runoff and
glacier

summer

Special problems

Glacial streams and Tazlina Lake subject to
sudden {overnight) rise in stage if as much as

discharge, gravel of floodplain 3 :
5 f1 {2 m) due to hot-weather glacier discharge

Description of bedrock lithology
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Upper-and lower-case map symbols listed in column at left edge of table;
lower-case map symbols explained in adjoining Description of Surficial
Sources of information listed at bottom of each column.

Deposits Map Units.

deltas in large lakes, such as Tazlina Lake, caused large waves to cast lake icé high up on
the shores. The most badly damaged building was a house that slid off its foundations
toward a lake near Mile 160 Glenn Highway. Intensive ground cracking and ejection of
water and {ine sediment was noted on most alluvial deposits within 100 mi (161 km) of
the epicenter, and cracking of lake ice was common, especially on large lakes disturbed
by waves generated by slumping of deltas.
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materinl, Forms lenses and thin to thick bedsy local front of glaciers and modern fan deltas fronting in the river, principally along Nelehina, Little Nelchina grained fluvial deposits that are warmed by heat alluvium to more tr 39 isolat provides level ground and good near-sur{ace materials;
y ‘ - o : ] : L& : S b a, L Nele s ) ) DOSLs 1t B WA at alluviu > than 6% and for isolated R AEVES B S ' . I o8 CrRye
Flood-plain and Jow-terrace alluvium jmbricate strueture.  Large boulders and other lekes such as Tazlina Lake, Thickness of alluviym Tazling, and uppermost forks of Matanuske River, and condition from bodies of surface water and by occurrences where disintegrating shale clasts however, borings snould be drilled to check presence or f.:ndldgmpmglof mda ‘“ﬁf}‘f{?d}m‘:b‘rt’””““fl ey
material winnowed from glacial an% glacmlﬂﬁ?\lﬁ‘mﬂﬁ under downecutting streams in eanyons probably less Tyone Creek. Incised valleys bordered by low to high conveetion from moving ground water discharging to increase the silt eontent. 3‘33@“9{? of liqueliable saturated sand m]‘d silt and contain O‘?‘h‘m( *molmtg “tﬁmmc&;&;””fa’i‘f‘i“s of N T s e e e -
deposits through which canyons have been cut; bedroe than 23 ft {7 m), as modern paleo stream scour, colluvial slopes and sheer bedrock bluffs,  Alluvial the stream. No subsurface data svailable ; permalrost conditions. Low terraces are less subject PP shaie  clasts ? e ap Rock South of wenn Highway and west ol South  South of Glenn Mg sy belween Soulh Fork . - . , ; . o : . .
e ] ; ; : A ) ! : er e DIULLS, A ' HBbie. O NN ! ; o suitability tests for o N 2 . ) R ¢ 3 k = ghway belween South Fork South of Ulenn Highway between Nelehina 8 i Highway - ) RN .
glaby and boulders added to stream deposits by lateral Thickness may be greater in outwash plain and in fan~ surfaces well drained, but subject to river flooding at a to flood qu also suitable for construction; local source suitability tests for conerete aggregate. Un it Type Fork Matanuska River Matanuska River and Nelehina Glacier and (.Hﬁ(lfil(ﬁf‘ anyd Rivm'{) and) Taziing Lake and ?‘;‘(t‘h“i{] ;jﬁflgfi‘eéhbh“ﬂ& and east of Tazlina North of Glenn Highway
erogion  of canyon walls; locquy shale boulders delta environment where fluvial topset beds lie above recurrence interval ranging from about 1 in % years on of saw-gquality timber. N River e saKe 318
disintergrate rapidly to form silty angular pebbly sandy foreset and silty bottomset beds, lowest surface to a mueh grester interval on terraces; : N
matrix for gravel. In general, however, sandy matrix floods along Taxzlina Lake and River from Nelchina and e b
contains less than 6% silt sized material. deposits Tazlina Glacier discharge are much ag ket Undifferentiated siltstone, sandstone, and  Undifferentiated siltstone and sandstone Not present. Not present. Undifferentinted siltstone, sandstone, and
generally coarser upstream, near glacier sources. 5t (2 m) above normal lake level and perhaps triple Su £ conglomerate of Chickaloon Formation. along fault. conglomerate of Matanuska Formation.
normal streamf{low at irregular intervals. - " .
W
o Chiefly pebbly sandstone of Cretaceous age onglomerate and sandstone of Talkeetna Nol present. Channel  sandstone ; . . C ns . -
., . - . . .y o N " it Y 8 W i el sandstone  and conglomerate Includes Dasal conglomerate and overlying
at Water-worked and deposited boulder, cobble and Forms terraces along stream courses generally above Terraces bordering modern streams generally more Permafrost probably present in high terraces along Generally riot frost-susceptible except for silty travelly material more deeply buried by D’l}) and (m " @ and siltstone, sandstone, conglomerate and  jormauon and terrestrial conglomerate and Cretaceous age, outlet Tazlina %Lnk(];. e o sandstone beds and gfemm of Cretaceous f;t.,(f?
) pebble gravel, sand, and silt, with local organic flood level; covered by silly organic soils that support than 15 {1 (5 m) high, broken by tributary gullies; modem  streams, bul  sporadic  in  distribution. beds and lenses that increase sill content of vegelation overturden han lower terraces, and - % < carbonaceous conglomerate of Tertiary uge. sandstone of Chickaloon and conl bewns i o ) pebbly  sandstone  wilh  siltstone  and
material. Forms lenses and thin 1o thiek beds; local mature spruce forest with heavy moss cover. Deposits locally covered by fan or colluvial deposits along bluff Permefrost may be absent to sporadic beneath former material to more than 6%, greater chance for {rozen ground, in deposits along o fornimtions of Tertiary age. coneretions of Tuxedni formation; {luviatile
Terrace, deltalc, and outwash deposits mppicate  structure, Large boulders and other generally as hick as maximum depth of scour - 23 11 at valley margin, Well to poorly drained in thick moss, outwash channel systems which are seasonsl strear rivers the hl\gghrzr terraces offer gullied sites having - a:ongmwrmci and locu‘i,ly coaly sandstone of
material winnowed from glacial and glaciclacustrine {7 m) on major streams; deposits on former deltas may silt mantle, and dense woods. Abandoned deltas and courses and discharge areas for ground waler, and good drainage and materials, access to granular borrow o Pertiary gl[,(,; ) Lo
deposits through which the streams cul to deposit be 10 ft. {3 m) thick and lie above sandy foreset beds outwash channel terraces deposits, by contrast, are beneath the well-drained old deltaie deposits. Ground-~ and water. Other sites in former outwash plains and 5 ) o
alluvium, Generally less than 6% silt, except Igr local and silty bottomset beds. Former outwash deposits of generally burned over, well drained to droughty, but ice settlement problems unlikely in these granular deltas have excellent topography, materials, and water - & &
silt lenses and beds; contains local concm}tr‘atmw M. braided channels apparently only 10-15 ft (3-4.5 m) have a generally higher water table than the lerraces deposits; no subsurface data available. Supply. 8 ff B Voleanic wacke and sandstone of Taikeetna  Chiefly volcanic sandstone of Talkeeina Chiefly  sancstone, some  shale, siliceous  Sandstone, Jesser  shale and  sutslone Fine sandstone, sandstone, and siltstone of
oversize  material;  generally  becomes liner thick at most and lie on till, bordering streams. E & © Formation. formation and  sandstone of Matanusks shale. and siulstone of Jower part of  sijicecus shale snd  zeolitized sandstone, Cretaceous age; sandstone, some siltstone of
Cb‘OWﬂSf»Y‘m;}?\em ch();;amflr ~fl?g;?éoiu:i}?:itcw(?jgoégzmces; ! i L:; = Formation. ’;’lman%k“ Formation; also sandstone of  imestone veds. R ’ Jurassic  Uhinitna  Formution and - Naknek
ecomes finer atl depth in 21 de » deposits. ; - WUraESsic age. Formation. Caleareous  sandstone  of
- “nleareocus  sandstone
3 4 Cretaceous age.  Minor shale and pebbly
il '
. i & sandstone.
{ b»] Rounded to subangular, well sorted, accumulation of Principally found along shoreline about 2,450 1 (747 Forms single to multiple elongate beach ridges less Permafrost is not present within the shaliow zone Not susceptible to frost aetion. 1,;)@‘)’0‘3“ my r‘milily' WAO thin ;,md'o‘f mo. l.inlit.«':d %l»mt?l %(i?e!agageg;»;t‘it;)(fmhr:;&tyendmt(l}]l{:kg;c}*»O;l‘ﬁrfx\tlgﬁg ‘ T (o f i ; ; ;
pebbles and cobbles as large as 1 inch (3 em) in m) above sea level marking one of the last major lake than 10 £1(3 m) high and individually about 15 1t (5 m) oecupied by beach deposits, but may occur at greater extent 1o be considered for major construetion sites, mall amounts of borrow. ' L&f | 2 Chiefly — sillstone, — locully —containing  Mudstone, marine shale, siltstone, loeal thin Siltstone, elaysione of upper parl Muatanuska — silistone, cluystone, some sandstone with Thin  beds siltstone, claystone, some
Beach deposits dimmeter, granules, coarse smd meclmm sand. stands with a semi-stable outlet, Deposit is seldom as across, though they do oceur in groups aggregating 330 depth in loeal areas. chvyc:vcr, i is smmblc tg excellent foundation and small amounts ol be , = limestone concretions and graded sandstone  layered chert, calcareous concretions; minor Formation, some sandstone interbedded with e e, Shaystone, 00,1@10',1'”,?}“@ : I olE®s stone, | cleystone, | somne
Commonly rests on or grades into wave-winnowed wide as 3301t (100 m) aseross series of beach ridges, 1100 m) in width.  Deposit is well ined and drainage Tor small sites, with modest amounts of clean beds; minor sandstone and conglomerale.  gandstone and conglomerate. lenses and  beds of  sandstone  and e rueture  and. Timeslone  eonmme AN
‘ . g 4 I8 D ell dra & o AT A X 3 structure and limestene  coneretions; hard
boulder concentrations at base of deposit a.nq top of and is more commonly a single poorly-developed beach generally entirely above the water table; supports granular Dorrow. w Commonly claystone or marine shale. conglomerate. siltstone  and  claystone; local  graded
underlyingftm; mayimerge laterally to lag boulders at ridge, 6-10 ft (2-3 m) high, and containing, perhaps 6 1t aspen and other forms of dry land vegetation. & sandstone beds.  Rocks of Jurassic and
the base of wave-cut searp. (2 m) of beach materinl, i E ~~~~~ o Cretacecus ae
u cretaceocus aye,
sa} g
S ’ Not present, Not present. Not present. NOU present i in :
; ; . ) . e . " ; 1 . . . el ‘ present, Nele vestone (calearenite
Mixed silt, sand, gravel, and broken rock dfﬁr}"’@‘? by Largely concentrated along base of river bluffs and Localized on lower third of slopes of river bluffs and No information on permafrost, other than speculation Locally eontains more than 6% silt which when Generally not ‘Mmmﬂ@ i‘OY’ACOnhtPU(f‘M()n because of Unstable slopes require special design  or . ! elchina timestone (ealearenite)
@ gullying, mudflow nctivity, creep, and landsliding thal include cones, fans, creep deposits, and landslides 1oo other breaks in slope, and extend out onto adjmcent that it is probably present, particularly on shaded wet is subject to frost action. steep slopes, poor materials, local seepage sites for remedial work. . ‘
. mix and redeposit material from bmf“ to the base of small to map individually., Thickness less than 33 ft plaing at base of slope. Relief is uneven reflecting stabilized north-facing slopes, and to a lesser extent QPOU(’MWWMW discharge . (winter icings),  and, - Andesite, andesite and dacite, basaltic Undifferentiated voleanic rocks, tuffaceous Andesite and basalt flows, tuff, tuf{-breceia.  Andesile and basait flows, tuif tuff-breccia Lavas and pyroclastic rocks of P )
Golluvium the bluffs.  Generally non stratified to poorly or (10 m), wedging out to upslope boundary and landslide, gravity, and mudflow and rill-forming gully on south-facing slopes. PWU«C}A‘“X?H"W because of a’chvve slope movement, such as Vu] andesite or undifferentiated intermediate  and voleaniclastic sediments, of basalt or and marine and nonmarine voleanogenic  and  marine and nomngu'im» ' volean wmé éompomior{-b Vuéﬁdwtorié i ﬁ, ,,l;ﬂ‘mW"‘];fmf
irregularly stratified; locally mixed with organic irregularly thinning downsiope 1o toe of unit, aotion.  Unil drains at a steep gradient downslope landsliding, soil creep, and gullying. o lavas and pyroclastic rocks, with minor  metabasall; Talkeetna Formation, sedimentary rocks; Talkeetna Formation. sedimentary rocks; Talkeetna 1’01*17\&"510(;5 i domim;nny ' rn;mnx \\WW.V};“ r “;rw Alm
material. commonly deposited on slluvium, through gully or rill system; rapid runcff, Soils dry and w marine sandstone und argillite; Talkeetna ’ o ' Form v TRy et
syste . 0L i, . ‘ormation,
well drained in some places, wet and plastic in slumps B Formation,
and slides scars where water is discharged. §
W B
@ [ andesite and tuff, lthic wil (predominantly  Ignimbrite (a consolidated ash flow or nuee Included within Vu unit Inel 4 within V i
- | & y B ) AP ] ey a & Huae . neluded within Vu unit. Not present.
V o . Co ) . s o . - o muterisl wiher than pyroclastices), and erystal  ardente deposit); layered welded pyroclastic;
E] Stratified coarse to fine sand, sandy silt, and silt, Localized along tops of blulfs bordering ineised rivers Forms low, linear ridge along top of bluff. Growth of aspen and dry soils suggest that no Probably not w‘:»oep:txblfa to frogl &c&}on because ;‘au ;tntvpoor fo}rtcox?a«tllif:1t1§;r1 lbe,wg_ize ‘;’f f’“*’)’gm}?‘l‘id L\i:"} s ! Httae tuft {non-pyroelastic material  medium to well compsacted fine to very
i organie horizons of peat, shrub and tree remains. - usually the south facing bluff where winds off the excellent at summit, but poor on side away from bluff permafrost oceurs within the eolian deposits, except of lack of water in ft?”*‘ that are generally ‘our%c&}igbflf ."m(] “C’?OW "F‘n:cz;toyob;f ng’}%qorwﬁi N%’] - > Jutimantly; erystats). coarse grained water-laid tuff with angular
Eollan deposits ganie hone ' ’ Chugaeh Mountains have blown up over the cliffs to face, where drainage is ponded, for the possibility of some minor shallow permafrost sandy, although loeally silty. sand. Niskn jocation adjac steep ‘fj ol ne fragments. In thin layers;  loecally
form cliffhead dunes. Deposit generally less than 10 fg on the slopes away from the bluff face. ?itee 1(;3&%}\,;3;1}1{:;tmt&;:g{lolr; t;)},lrozvzxm;panovg: Z;:}% | hydrother mally alteres.
(3 m) thick, but may reach as much as 33 ft (10 m Bite s dusly ms m ) . ' N
‘ Terrain broken by ridges amd deep gullies,
locally. i - b i . y - o ) . "
9 - Quartz diorite and tonalxte, lf)cally‘ sheared Felsic to andesitic amteroeamte) plugs and Felsic to intermediate plutonic rocks, include  Biotiteepidote granite, medium grained and Plugs and dikes of feldspar porphyry and of
k4 {where dotted on map); felsic intrusives such dikes, locally porphyeitie, qaartz  diorite dikes, sills, and smull stocks that are mostly ~ biolite  hornblende  granodiorite; minor quartz porphyry; medium-to ooamewﬁxinod
- as quartz porphyry; and some intermediate  containing plagioclase, quarte, hornblende dacite  and larger Dbodies of biotite-  amount of tonalite ) ‘ hypabyssa rooks  of  rren
- ! . : e b ’ ’ NG © S > #e ypabyssal roeks of intermediate
S - e . plutonie rocks or mixed mafie and felsic and biotite; locally intruded by sheeted mafic hornblende granodiorite it
I . . \ ) . . vt . . at X OnS i imi WS ift Shifting stream channels; mudflow and potential @ N ; ! o ¢ madic ’ "B e composition.
[ f Chiefly angular to subrounded gravel of rock type Distributed alopg northern front of Chugach and In plan, a triangular or fan-shaped map unit, with apex Permafrost probably discontinuous, and more likely 1o Sumupnbl? to frfmt action whgre silt con‘u;r‘\l (‘,Aonr‘«truc‘;xxon NP?H:GIJ bill\ sdtei’,(”/pﬁilopfcu %n? smfhj%ig w&mmffho B i o | lypes. dikes as thick as three meters.
. le?’ e\é W gj)pe fw.)rr; upper end of fan; matrix sandy, eastern and southern front of Talkeetna Mountains and extending up lower third of hillside, and remainder in be prevalent and thickest in Loe srea where drainage is @fxcm};}s b(% u“n‘d where wmrxr is ppmgnt, E»t}“fzpln S anng h’f{?e‘?em '{lrw" ni‘il f)ur(xj a\mn:j wi ; nhehe hazard, }V; L ,
Alluvigi~tan deposits sli L;F” “;iiﬁ\/' bouiders to granules, FPoorly gtratified along major valleys within these mountaing, Thickness lowlands.  Considerable rvelief from apex to toe; poor and ground-water ecirculation lower than other \gspcecmlly’ in th&j toe of many fam;‘ coarser sijt- trmmmumw P?”W ros "P“Q’;f““ﬁ‘ ‘a tEOO :»ourgfes} 2 < = ) ) ‘
2] & gi :yé r;cirl softod than al and at. unknown, but probably generally less than 33 {1 {10 m), perhaps 10 - 20 £t ( 3- 6 m) local relief al stream arens of cosrser materials and higher ground-water free gravel not subject to frost action, 3(]????3:/« bm}e avo?mm in fqu,)c(]:.xczzp ‘wel tolc(:j ng»t;«i( a?s . ; " - Gabbronorite, fine-coarse textur_ed,’ sheared Gabbro, coarse to medium, sheared (where Mafic plutonic complex, includes layered Mafic plutonie o lex s . .
and more poorty sorte e 10-16 £t {3-5 m), channels. Gravelly deposits well dreined on upper and gradienl. Ground-ice content not known, but could where soils are fine grained. Caré should be taken to - 2 {where dotled on muph diorite and  dotted on mep), pyroxenite, horblendite hornblende-pyroxene gabbro and 1eUCOREBDIO,  homblende oy o e, [CiUdes layered - Not present.
middie perts of unit, but finer material having very jocally be in excess of void spaces of [ine-grained avoid areas of alpine mudflows indicated by levee- 1o : o tonalite/quarts diorite; pyroxenile;  gabbro and quartz diorite (undifferentiated), minor  ulttamafic  bodies, diorite and . nblcrlxgczw’[?ymxgne BALDIo and leucogabbro,
low siope near toe is poorly drained and loeally deposits a1 toe of some fans. bordered stream courses aind siity soils. aae © o pyroxene-hornblende  gabbronorite  with  cut by basic and intermediate and by tonalite.  Layered quartz gabbro body is & miner ultramafic bodies, diorite and tonalite.
covered by swamp and muskeg. w undifferentiated sheared intermediate and diabase/basalt dikes. igrge tectonic inclusion  within MaeHugh
:; basic/ultra~basic roeks., complex (Mo} and is  surrounded by
@ . amphibolite facies rocks and orthogneiss; has
S S
) " ) ‘ . it el quartz and only minor hornblende. Randed,
) i { e ] ture of Widely distributed in mountains and basins above 2,450 General topographic form is alternating low ridges and Pernmfrost  probabl revident but  ihickness not ikt content much greater than 8% causes high &mrmmlly, (300“”157_ to mmoderately well-suited for R
Nonsorted, nonstratified, inhomogeneous mixtur v OPOg LAy ng B P y b resl BUSeent il : onstruetion: limited by lack of lar b L
ociers, subles, pebbles, sand, silt, and some elay. 1 (747 m) as surficial deposit, bul below 2,460 f1 (747 swales oriented as shown by drumlin symbol, in the known; probably more than maximum  recorded degree of frost susceptibility wherever water is construe *Of“v imited by lack ol granular borrow, & o
Gm L:Ouldet‘ﬁ%, o bbles, pe o 1o S Wel m) is commonly covered by thin lacustrine deposits direction of ice movement. Net relief of 333 ft {1~ thickness of 125 1 (38 w) locally.  Thin or absent available. pomntw} or thaw 'mme‘ment in areas of ice-rich u pd Serpentinite. Not present. Body of serpentiniz . s N ‘
- C e material generally angular to subrounded. We y ! ) - ! . : nermalrost s0il drainage a local h K 5 8 y p zed pyroxenile within  Serpentinized py
oa;sd N sorted: locally eompact, Where a thin {le/gm) Blthough landforms retain features of ground 10 m) little modified by overlying lacustrine deposits where ground temperature is affected by bodies of permafrost, ‘ggc:roﬁ $O1 km.xf\zéga,n a;“ fxcﬁa ummoceky e mafic plutonic complex near head of Bottley erpentinized pyroxenite, Not present.
Ground moraine (1) o . o goony 8% m}Vu where overlying voleanic morame, Thickness of unit reaches about 50 £t (15 m), (where le/gm), Drainage {air on ridge tops where slope runnng o standing water. May contain ice-rieh zones ;C>I‘f£§‘7*r< ¢ “‘{%m‘»"r betteer-drained sites are most Creek. -
:«i(r-)lff‘ ,pfngxlly cc%"é"i‘é?ﬁw)by lacustrine deposits that but loeally it overlies other deposits, e.g. in thick is adequate to drain overland, but poor where level, that would cause differential settlement upon thawing. favorable for constructiona.
DCKS] BOREraL et Tline slaeler o6 i apetions 8 olehi ive Tazlina River, Poor internal drainage in silty till. f
3 e/g . stalline glacier ice having a sections along Nelehina River and f v ~ X . . _ .
il{(j)w};?}%\x’?w%fngy/gg‘otic‘i;kr;yburied b%i firn or perennial ﬁ L’"‘ . ¥ hylllxte, loesi.Uy <z}1110r'1;uc, and thin bde.ddod Schist, graywacke, quartz sericite albite Marine argillite, siltstone, sandstone, and  Ngi present Not present
g R o 3 . . AN e sent, resent,
s / 5 2 " \ M R metsgraywacke and metagreenstone beds and chlorite sehist sraphitic., Also congiomerate metamorphose
ng; c?\(zl\;:io?gwéﬂ%ﬁg’? ei\t‘(rglifevdor(?& J;‘%ﬁfg‘dmg O e i’ff‘:j lenses,  Grades westward into rocks more  conglomerate, s;,mdstiner, and siltst;ne, me&s@dimcnmry rocks, Le(r;;szs:o{::c?mvcrs :)(;
" Hons, Carries entrai bris, - closely like McHugh (Mo). voleaniclastic argillite altered to epidote~ mafic metatufl Wilh minor massiv
3 ] ) d to > d sive  or
. o ‘ ) ) o ‘ - ) . amphibolite facies, locally gneissic; intruded weakly foliated greenstone with pillow
. Anoier | ing ‘ b} Distributed as néveé fields and small ice caps that feed Smooth appearing, gently sloping white, clear ice, Glaciers below the firn line are melling and are being Glacial iee is not a soil that is susceptible to Not satisfaetory for construction because of potential @ locally by gabbro, shapes, ' ¢
Crystalline glacier jce having & slow downvalley i i . ' ; i o : ; i frost 1} Ithough there i E o 11% for thawing of ice to cause settlement and because of 2
low Ty . buried by firn or perennial snow at above jarge and small valley glaciers in northern Chugach broken by crevassed medial moraines along axis of repienished by ice moving downvalley; yel, in a sense rost heaving, although ere is about 11% ‘ : e o »”?‘ tl 'f d ! 5 -
. n”\ouqn,aglgrlbﬁ :{13'75 m) dc;pem‘ling upon  local Mountains, e.g. South Fork Matanuska River ggmcim, glacier, and by crevassed ice falls across the gglaxcjem glaciers are perennially frozen and structures built on volume inerease when water freezes. glacier motion and its elfect on foundations. _— we )
Glacier ice 2\?3&%‘; Carries entmimeé rdék debris, Nelehina Glaeier, Tazlina E;l(m:iem and the small alpine Marginal crevasses, lateral moraines and terminal them are subject to thaw settlement. [M‘VJ a i Not present, Not present, Greenschist and blueschist as blocks in o Greenschist and  bluesehist as blocks | ot
onarens: ' glaciers aren boundary). Thickness of snow and jce not moraines mapped as mic where ice cored, moraines as - 58 mélange or as continuous bell extending  mélange or & continuous bell northe C‘:h a Not present.
known, probably several hundred meters within map m where not ice cored. northeastward from Nelehina Glacier, from N,thm“ (;ila('i@f.to K\Vluun“;?rx,a);g& ward
area.
" i Not present. Not present. Amphibo_hte facies metamorphic rocks and Not present, Not present
i Ci N - - d el ted u Permafrost probably present, especially in the unil Only the silt and clayey horizons subject to Although  uneven  lopography foundations  and Mg &r;thognews of tectonic inclusion in MceHugh | present.
o . . ; . istribute i nes Bnd ¢ terraces in Chugaeh ] s ridges of kames, and elongated, serpentine ’ i s enblily PPl 18 ST § ey HLOTS g ’ ; g i ' - — nit - Mo). . ins e
Washed sand and gravel, ranging from fine sand and ”‘*"““3"51‘?"‘ as “f“f‘““ M(i_k%n}b e e & X mm‘ oges, AR ,%’ - P . mantled with lake deposits (le/ke) but may be thin and frost action, including the silt mantle of unit materials for borrow are generally favorable for ‘ . v‘O) ,,.(“\?nm,”}b local e ot
kg 3 ravel Sub! 1 to Mountains, kames and eskers bordering the Little eskers with intervening swales and marshy areas, A af ¥ . N ! wltramafic rocks, banded mafic amphibolite
silt to cobble and boulder gravel ubangular 1 LUuntatiis, A ) ) ; e o le ot L i o iree . sporadie in lateral extent near heatl sources sueh as lo/ Remainder of unit in granular materials construction.  8Bome eskers and kames provide large ol et ile i LRI
- i raily less than 6% silt Nelchina River and Lake Louise, and as kame-esker Ridges are normally well drained, the swales poorly o : 2 B o ; 1 hornblende biotite diorite, quartz dicrite
rounded, sandy matrix, generally less than o3 e . RGN | ate e el p P : et el G ponds and lakes. Thickness not known. Little or no i generally non frost-susceptible. quantities ol easily-worked, well-drained gravel, Tieiss A ! g
e : ’ ol Tine wwstrine deposits in the Late Louise drained.  Through drainage iz poorly intergrated. Soil ! ¢ ! ] ; y | A cneiss, gabbro, and pyroxenile. Fo I .
it + es of coal, lignite or beneath glaciolacust i* B! ag 12 Y B ) | - . E )y y Py e. Foliation or
Kamo-askar deponits content, Loeally contains pieces ol 4, hgnite JENL ; NG . ) T ke dameets (1ol i excess ice in granular material to esuse differential Deposits need 10 be checked {or ceal and chert before ) R
shele. Where covered by thin lacustrine deposits with Susitna Lake ares. Thickness of deposits probably less drainage of unit mantled with lake deposits (lc/ke) is i Bl o C‘i ¢ COnorE e A e, M a its of this 1ype | banding is folded,
T;\t‘ilz'ulto;;tion ol 1Ahdfgrm3 mappéd £ lé/ke than 50 {1 {15 m), more likely 10 to 20 {1 {3 Lo & m). poor except for unusually sharp ridge crests. settlement on thawing. ;1;3(”’*‘;&“;3‘;{1 f{a?x 3?%?&%?&&% f?'rc?r(n fgﬁ;;tg re]?tivye%
. Co €4 i W & b “ " A W' 4 il “ £ y 9 " ) X A — e
f)rwc& mavt’evml, and mx;azy mc!\ldg loca1~pmkets'of frost- {:4;_] gy Not present. Not present. MeHugh  Complex, & deformed diverse MecHugh  Complex, a deformed diverse Not present.
sugeeptible or otherwise unsatisfactory materials, . i § i assemblage that has broad discontinuous assemblage that has broad discontinuous
i ) shear zones, and inclusions of marble (Unit shear zones, and inclusions of marble (Unit
o ) . _ E 2 Mm whe e.r'mxppm»m. Altered and sheared Mm where mappable). Altered and sheared
. Wide range of stratified to massive depo&im.of glacial Distributed widely north of Lake Louise and Little Forms either a flat plain, as in eastern part of the map Underlain by the most continuous and  thickest Highly susceptible to frost action. Frozen, ice-rieh, fine-grained deposits require special ; o quarts  diorite,  diorite, and  gabbro, quartz  diorite,  diorite, and  gabbro,
lakes lald down as mantle over glacial deposits (}mg/gm, Nelehina River to altitudes as high as 3,200 feet (875 ares, or & thin cover that has a topography that permafrost in map area, probably broken only by construction  methods  to  prevent thawing  of $ greenschist, blueschist, aligned in matrix of greenschist, blueschist, aligned in matrix of
le le/m) and kame-esker deposits Q?fli@‘ Range from m); to the south upper limit is about _2,50(1 ("t' (762 m), reflects that characteristic of the underlying drift or thawed zones beneath lskes and larger streams. p@rmafmah 50}1?(?@& of grmmlar bqrrow are mm/ole. @ p)?yllite or argillite; chloritic argillite has phyllite or argillite; chloritic argillite has
- laminateq silt, sand, and clay (Eszmcgi mapped as § where the prineipal shoreline (mapped in unit b) being 2,450 kame-esker deposite.  Lacustrine deposits are poorly Permafrost thickness generally less than but wmay Poor drainage. This map unit, especially le and le/gm, £ wispy lenses of green tuff, thin bedded wispy lenses of green tuff, thin bedded
Glaciotacustrine deposaits known), to massive or poorly stratified stony silt, silty {1 {747 ). Thmkhem of lake-bottom deposits .probnbly drained and are covered by muskeg and stunted blaek locally exceed 125 ft (38 m), the greatest known is probably Lhc poorest of any for C()Y‘IS(F\AC_UOH, but £ S)IICQOH.%' mgiglite, argillaceous  ohert, sx]me}ous argillite,  argillaceous  chert,
gravel (as lenses), sand, and gravel. Mueh of the near~ only a few m in most places where the short-lived lake spruce forest having a thick moss mat, permafrost thickness. lee wedges and masses may be where underlain by gravelly ot sandy material, lo/m, & massive and pillowed greenstone, tan and massive and pillowed greenstone, lan and
surface material is stony silt (dlamicton) with angular covered older deposits, the landforms of which are still found in these frozen deposits, but most of the ice Jefke, unit has more favorable foundation, materin], } = marine  echert  and  wacke  sandstone. marine  chert  and  wacke  sandstone.
to rounded stones, sand, and abundant silt and clay, preserved. Along Tazlinag River and elsewhere in the content is thin layers, lenses, and veins that in many and permafrost conditions. ] = Pumpellyite-prehnite grade metamorphism. Puinpellyite~prehnite grade metamorphism.
generally poorly stratified. deeper part of the lake basin, sediments mixed with areas exceed the natural voids of the soil; this excess !
other material are more than 300 It {100 m) thick. ice will resull in ground subsidence upon thaw of the T ]
permalrost. [Mml ™ Not present. Not present. Marble within Meitugh Complex (Unit Mo). Marble within MeHugh Complex {Unit Mo). Not present.
$o
i
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Unsorted unstratified mixture of eclay, silt, angular Formed of shale in southeastern Talkeetna Mountains, Form characteristic lobate deposit with steep face at Permalrost conditions are unknown. Although a few Silty slide materials susceptible to frost action, Landslide deposits are generally uneven and are locally Slides should be checked for current and recent " T“{}”‘““ melange of blocks of intermediate,  Blocks and fragments ol gabbro, quartz ‘1:@”“’”“0, mélm}ge delimiling the Border Tectonie melange delimiting the Border Not present.
rock fragments, mainly derived from bedrock slide upper Matanuska River tributaries, northernmost lower end and ridges and eracks headward to & steep slides may move on permafrost teble, most are shallow still moving as shown by living split trees and ground movement, and adjacent areas having the same ™ ma {{:, aqcl ultmmth lgneous rp(:ks in a diorite, and voleanic rQ(‘:ks inoa matrix Qf 1\:,11%@51&\111; biocks and crushed matrix of Ruﬂg@svmult; blocks and crushed matrix of
s with incorporated overburden. Fresh slide very wet, Chugaeh Mountains and along Glenn Highway east of hendwall, usually in rock. Seepage from rock and to deep seated slides that move on failure planes in cracking. In general have poor foundations as liquefied geologic conditions should be investigated to — m‘&.u ix of cataclasite (C)Wlorl"“""""‘cy" {”m“ erushed  rock (entaciasite) in & tectonic serpentinized ultramalic rock, rodingite dike serpentinized ultramalic rock, rodingite dike
- sticky mass of material, Little Nelchina River. Formed of voleanic and igneous surface drainage generally forms creek that flows Bedrock. mud, bml«fczn :%?1&11&», large boulders of hard rock. Poor ascertain potential for future landsliding. E grained gmnulm (;mshed intermediate, melange. mcl}'sy blocks of layered gabbro, croesite rocks, blocks of layered gabbro, croesite
Landsiide deposity rocks on slopes oversteepened by glaciation in Chugach down slide; slide material partially to wholly liquefied construetion sites. ® mlixfm,ﬁ gnd {utrarn;mc rocks) subsequently schist, pillow basalt, marble, chert. Includes schist, pillow basalt, marble, chert. Includes
Mountians, Landslides in unconsolidated deposits ave near seepages and drainage channels. 2 pileren by retrograde processes. conglomerate like that in  Chickaloon  conglomerste like that in  Chickaloon
small and generally ineorporated in Unit ¢. Thickness o J?ormatiop (Tertiary).  Besides prominent Formation (Tertiary),  Besides prominent
of large, mappeble slides not known, perfiaps as mueh @ serpentinite is also incompletely  serpentinite 18 also incompletely
as 65 {1 (20 m), o serpentinized dunite, peridotite, and serpentinized dunite, peridotite, and
. o pyroxenite. pyroxenite.
fosl
jol
) Loose, poorly-sorted, nonstratified silty sandy gravel, Lateral and end moraines form unmodified subparaliel Range {rom subdued to prominent subparallel ridges on Permafrost may be present, but deposits with excess Silty material is suseeptible to {rost action. Lonstruction pm,@nt‘ml limited by uneven tlerrain, ["f?] P ’ N ‘
m similar to ground moraine {gm) but less compacted and till and gravely ridges on siopes and hillsides above slopes and in lowlands to heavily kettled massive ice and settiement potentinl are probably relatively position on side hill, and numerous loeal ponds. . Not present. Tectonjc melange ol metabusalt and lesser  Not present. Not present, Not present.
including much stratified sand and gravel, silt, and 3,200 fL (975 m): below that level moraines are lnternl moraines like those north of Glenn Highway. limited. However, foundation conditions good to fair on ridges amount of pyroclastic roeks, including those
End-and lateral-moraine deposits elay pockets, beds, and lenses. Pebbles, cobbles, and commonly mantled by lake sediments (le/m), The most Relief as much as 80 £t (25 m), Moraines are crossed !}ﬂg‘l knobs, although commonly f{rost-susceptible. of  Talkeetna  Formation, in  crushed
boulders are angular to subrounded. prominent moraines are northwest of Curtis Lake, by streams, but much of the drainage is internal Suitable granular borrow locally available. | cataclastic matrix,
west of Little Nelehina River, and between Tolsons through permeable soils, i
and Tazling Hills north of Glenn Highway. Thickness |
unknown, but may be as much as 100 It {30 m). !
Burns, 1989 Andresen and others, 1964 Arnddresen and others 5 g
. . . . . . . . . . ) ki e3en A others, 1964 Andresen and others, 1964 Andrese ers, 1964
mic lee matrix enclosing largely angular rock fr'ag;men'w, Oecurs as lateral and medial morsines and as part of (,M\{aawd m"nd ridged glacier surface in lateral and Glacier ice is subject lo setllement upon thawing, as lee, not subject to frost action. Generally poor for eonstruction because of potential Sources of Burns and others, 1983 Burns, 1982 Burns, 1982 ’ Burns ‘l“(;g’fz”“ oLhers /1\)2(3{:;1*rtxrixx:u::xlu;?t(l‘t(l'l::f-sl ]169176
e derived from mountainsides and transported as medial the end moraines of Nelehina, Matanuska, Tazlina and medial moraines; hummocks and collapse pits of ice- much as 100 % of thaw depth, depending on amount of for subsidence on thawing of glacial ice and because of Information Grantz, 1960, 1965 Grantz, 1961b, 1966 Winkler, Silberman, s T VinkIer. Silbet man, & s, 1981 by 960, 1981n. 106 .
s - v A } ; N * ’ ¢ g ol g of ; , silberman, and others, 1981, winkler, Silberman, and others, 1981, Granty, 1960, 1961a, 19681b, 196%
jal ice of medial and lateral moraines and deposited as fee-cored smaller glaciers in Chugach Mountsins.  Thivkness of cored terminal or end moraines. Drainage of melt roek debris, deformation of foundations by glacier movement. Not ~ Pessel and others, 1981 Pessel and others, 1981 ’ Hxxwl’xrA{k 1“();(‘“ FRASy RV, U
Debrla-rich glacial ice . moraine. Boulders coneentrated at surface ,by m;*ltmg; deposit notL known, water and promp]'tmion through crevasses 16 subglacial a source of materinls, Rough lerrain prevents use in I Winkler and  others, 1984 unpublished Winkler uand  others, 1984, unpublished Wink\lf‘r” ;U;U) others 1984  unpublished
tateral, and terminal moraines probably more abundant than boulders entrained in lee and marginal drainage systems. A lew glacier-surface local nreas as a temporary road. mapping mapping mappiﬁg ! TS, : publishe
at depth. streams lead to enlarged crevasses (moulins) through 4B
ice. ‘ . ’ T T —— T —— -
¢ Angular rock fragments of pebble to boulder size Most commonly occurs at the foot of and on lower Talus cones are features of steep mountain slopes, Permafrost conditions not known. Similar coarse, silty Silt content above G% makes deposits {rost- Generally not well suited for construction because of Slopes may be moving by gravity ereep of tatus.
embedded in silty sandy matrix; nonstratified and ymoum‘an‘l slopes in talus cones zmpl in a‘valanche chuteg, which attain slopes of. about 100 % al the upper mit deposits in other regions have permafrost that includes susceptible in many loeations. instability of slopes or occurrence of avalanches.
) poorly sorted, excepl where locally reworked by in seree slopes on upper mountainsides, and in cirques of the cones, and ag little as 10 % m the lower limit, ice masses Tormed from buried snow banks, Near-surface blocky material may, in hard rock areas
Talus and rubble running water. where the deposits may border glaciers or merge or toe. Seree slopes exceed 100 % in upper part, and in Chugach Mountains, be suitable for riprap, coarse
downvalley into rock glaciers, Thickness probably less are 20 - 30 % at their Jower limit.  Drainage i}, or dimension stone, but generally not suitable
than 50 £t {15 m). Rubble deposits of flat hill summits percolates freely through the coarse materials, and elsewhere, Excavation may activate slope movement
and gentle slopes (felsenmeer) are frost-split bedrock, removes fines from the upper 1.5 1t (0.5 m) as it moves iy steeper parts of unit. )
mixed with finer material, that is as muoch as 16 {1 (5 downslope,
m) thiek.
Nonstratified, unsorted mixture of broken angular roek Loested within high mountain cirques or at the ltoe of Bulb-shaped in plan view on cirque floor and at base of Permalrost probably is preserved as intersiilisl ice of Susceptible to frost action. Undesirable for construe tion because of potential for ‘
g ed, | t X ! i hig q P ) £ X SR ; s i : References cited
¥ fragments in silty sandy matrix, Active rock glaciers, talus cones in the southern Talkeetna and northern talus cones; outer margin is a near-vertical slope and active and semi-active rock glaciers. lee content downslope movement and possibility for differential ELETENEEs Cited
and possibly some farther downvalley that are no Chugach Mountains, Thickness not known, but perhaps surface i, in the case of sactively-moving rock sufficient  to cause differential settlement upon settlement upon thawing «of interstitial ice. . . . L e . . ) ) . . .
Rock-glacter depaalts longer active, contain intergranular ice of fee that as much as 65 £t (20 m), glaciers, a series of 6 - 15 ft. (2 ~ § m) high ridges thawing of ground. Alaska Geological Society, 1970, Stratigraphic correlation sections, Copper River Basin,
contains fragments of rock that are not in contaet coneentric with the frontal scarp of the rock glacier. Alaska:  Anchorage, Alaska, Alaska Geological Society Stratigraphic Committee
with one another. Active rock glaciers are normally those closest to the year 1970, 3 sections, vertical scale 1 in.=400 {1,
talug source in the cirgue or on slopes, but those Alaska Glacial Map Committee of the U.S. Geological Survey, 1965, Map showing extent
farther removed may also have interstitial ice. of glaciations in  Alaska: U8, Geological Survey Miscellaneous Geologie
Movement 8 much less than 3 ft {1 m) per year. Investigations Map 1-418, 1 sheet, scale 1:2,500,000.
Normally drainage is internsl t‘hr?ugh the )“Ubbm“? f“’ a American Association of State Highway and Transportation Officials (AASHTO), 1982,
stream that commonly forms [rom seepage from Recommended practice for the classification of soils and soil-aggregate mixtures
beneath the frontal scarp of the rock glacier. for highway construction purposes, in Standard specifications for transportation
materials and methods of sampling and testing, Part I, Specifications adopted by
{ 8 ! Fine to medium-coarse sand, apparently a shallow- Distributed between Old Man Lake and Lake Louise at Well-drained sand deposits are on flat-topped ridges Probably perennially frozen, but no supporting Fine and silty sand containing more than 6% silt Topography, drainage, mnd sandy foundations seem Cross sections AABHTO, 13th ed,, Julys  Washinglon, D.C., American a\&soqi&tion of State
water facies, perhaps deltaie, of the glaclolacustrine elevation 2,450-2,500 £t {747-762 m), where sand forms surrounded by lowland marsh and muskeg that is subsurface data are available, s Irost-susceptible; medium to coarse sand 35“‘”‘?‘3“’W for constructtion; lack of coarser granular " ) ) Highway and Transportation Uffﬁf»’lf‘m Designation ~\U49”‘83> p. 211-217. .
Lacuetrine aand deposits (Unit Je)y mapped where sand can be fint-topped ridges, perhaps these are locally ice-bloek underlsin by fine-grained lacustrine deposits (mapped generally not frost-suseeptible. materials and 1nck of datea on permafrost and subjacent ‘ W«’ cross sections on this sheet show the subsurface unconsolidated deposits and Andreasen, G. L., Grantz, Arthur, Zeitz, lsidore, and Barnes, D. F., 1964, Geologic
differentiated from glaciolwcustrine deposits.  Sand deltas in which the sand is less than 15 £t (5 m) thiok as 1e), materials are drawbackss.  Local sources of timber bedrack. A bedroek eross section (A-A") has been based on seven exploratory oil wells interpretation of magnetic and gravity data in the Copper River Basin, Alaska:
may grade downward inte sandy foreset and silty on sandy foreset and silty bottomset beds, available, and test holes, ranging from 2,793 to 8,837 ft (851 to 2,794 m) deep. These wells have U.S. Geologicadl Burvey Professional Paper 316-H, p. 135-153, 2 pls.,, scale
bottomsel beds; loeally mantled with thin lacustrine defined the loeal basement rocks (voleanie rocks of lower Jurassic age) over much of the 1:250,000.
silt. 86{011011 and &ppar'emly were drilled into or through the target formations of upper and Beikman, H. M., 1974, Preliminary geologic map of the southeast guadrant of Alaska:
mxdtc?le J(unrag’%)xc age without achieving success (Alaska Geological Society, 1970). A cross U.8, Geological Survey Miscellaneous Field Studies Map MF-612, 2 sheets, scale
section A\B-BY) shows materials exposed in river bluffs along the Nelchina River from 1:1,000,000.
Eureka Creek to Tazlina Lake ' Burng, L. B., 19872, Gravi A e et e ling o A hroi . onp the
ina Lake. 3urnsg, L. B, 2, Gravity and aeromagnetic modeling of a large gabbroic body near the
Border Ranges Fault, southern Alaska: U.S, Geological Survey Open-File Report
82-460, 66 p., 3 pls.
4 v v Burns, L, K., Little, T. A., Newberry, R. J., Decker, J. E,, and Pessel, G. H,, 1983,
Ground-waier resources Engineering soils Proximily to active faults Preliminary geologic map of parts of the Anchorage C-2, C-3, D-2, and D-3
N . N ) . quadrangles, Alaska:  Alaska Department of Natural Resources, Division of
Experience in developing ground-water resources along the Glenn Highway for use Sujtability of the surficial unconsolidated deposits for contruction materials and Seismic design for the Trans-Alaska Pipeline, about 18 mi (29 km) east of the map Geological and Geophysical Surveys, Report of Investigations 83-10, 3 sheets, scale
by residents and businesses suggests that certain genersl principles apply, modified by Toundations is evaluated in the deseription of map units on sheet 2. The basis for the area provided for magnitude 8.5 within the Chugach Mountains, a megnitude 7.0 in the 1:25,000.
local conditions and exceptions to the rule. In general, the thin, relatively impermeable evaluation is sampling and testing of soils believed reasonably representative of the map Copper River Basin, and a m%mt}l@@ 8.0 in the VWU:lW of ?hfé D@!mh MU”}} in U“lfé Alaska Chapin, Theodore, 1915, Auriferous gravels of the Nelchina-Susitna region:  U.S,
glaciolacustrine and glaeial deposits and thin glaciofiuvial mantie yield no water or only units; however, individual beds and lenses within complexly stratified and lenticular Ré“ﬁ@ 70 mi (Uﬁ km) north of the map area (¥ age é}nd others, 197 2).  Westward A Geological Survey Bulletin 622-D, p. 118-130.
smadl supplies to dug or driven wells, but the long period of no recharge and low winter deposits cannot represent the unit as a whole, as, for example, in pit-run material taken ‘?MQY‘?‘?’”W Qf t}ma«e design eriteria earthquakes requires examination Dby earthquake A Chapin, Theodore, 1918, The Nelchina-Susitna region, Alaska: U.S, Geological Survey
water table makes many of these wells unproductive in winter. The uppermost bedrock from & vertical section consisting of many individual beds and lenses of different specialists of the fﬂu}mv‘:"‘mm the map ?ma and their recent aetivity, and would seem to Bends in section at each well sie, a5 shown on map shest | ) Bullelin 668, 67 p. ;
formation, chiefly relatively impermeable shale, siltstone, and fine, tight sandstone of characleristies. Not all map units were tested. The conclusiond drawn from the dats, require a minimum design magnitude o >7'0» The W@*Wm WF fﬂ‘ the ares, WWHY} A‘}?@ <.~, s Detterman, R. L., Plafker, George, Tysdal, R. G., and Hudson, Travis, 1976, Geology and
the Matanuska Formation {included in map unit $0) along the Glenn Highway has yielded therefore, are useful only as a general guide for route selection or soil exploration, and upper Matanuska River valley is bordered by the Border Ranges/Eagle River faull and by - 2 V surface features along part of the Talkeetna segment of the Castle Mountain-
little or no water to wells, Small supplies have been developed in talus deposits and should not supplant the usual subsurface investigations required by good engineering the Castle Mountain/Caribou fault (see inset map). The Border Ranges fault passes 5 % & © Caribou fault system, Alaska: U.S. Geological Survey Miscellaneous Field Studies
alluvial fans slong the slopes of Sheep Mountain, where the water is high in sulfate practice. The soil tests, ineluding Atterberg limils and mechanicsl analyses needed 1o through ‘t%\e’ northern Chugach Mountains as a thrust along which the Valdez Group has . On Shide Mountain i B Map 738, 1 sheet, scale 1:63,360.
coming {rom gypsiferous deposits; this water is highly corrosive to metal pipe. Several classify the materinl were made at only 20 loeations, mostly in the {ine-grained problem L’W," moved W’F’*f‘““ the older igneous &“Q metasedimentary rocks (M,W’KQWU: and (1) 23 e NN Tertiary aravel - g Eekhart, R. A, 1953, Gypsiferous deposits on Sheep Mountain, Alaska: U.S. Geological
wells in glacial drift that is more than 66 £t (20 m) thick have located water in unfrozen soils, and only a few in gravelly or sandy materials. Additional test resulls are available ?1““?’5 1974; Winkler, W'Mr man, and others, 1981). The faull cuts Tert}x}ry 1'001%,‘ bgl‘ i SN T e BTHRTY Qrave 6 €  io00m Survey Bulletin 989-C, p. 39-60, 2 pls., scale 1:12,000 and 1:2,650.
permeable lenses or beds. Tertiary gravel is an excellent aquifer where beneath the drift in reports of subsurface lesting and sampling Tor construction or reconstruetion of state s believed to have been largely inactive in the last 10,000 yrs; however, displacement of o0 - | - Little Nelchina - A 5 ’ —_ - Emery, P. A., Jones, $. H., and Glass, R. L., 1985, Water resources of the Copper River
or lacustrine deposits in the valleys, e.g., well § {map and section A-A") on Mendeltna highways by  Alaska Department of Transportation and Public Faeilities and its ‘talu}» {1)”‘11' Olf\f*l"'lit?ﬁleﬂt, dQPrOS!w has bwn detected alqng the fsEult by Bur?% and others | o RIVET S Upper Cretaceous N : T . & Basin, Alaska: U.S. Geological Survey Hydrologic Investigations Atlas HA-868, 3
Creek where the base of gravel beneath the drift was 583 £t (178 m) below the surface. predecessor organizations. Basically, the soils can be divided in five groups: (1) organic 1983) 2.15 to 3.3 mi (3.‘7 o 5.1 km) ea@t of Matp{x{msk& Ulf;:pmra Grantz (;»sm)‘, Andreasen | A marine siltstone, shale™ __Mendeltna Cr. §F o) | Tertiary TN o P sheets, scale 1:2,000,000,
This aguifer may extend southward in Mendeltna Creek valley to the south side of Fish silt, peat, and muck; (2) sand; (3) sand and gravel; (4) lacustrine and fluvial silt; and (8) W’d C“t‘m"f’ (1?64)’ f)euermvgnynnd others {19.fb)’ and mlbw‘n?w “”d, Grantz {1984) in - | Upper Gretaceous — “/ﬁ')‘;'mbmw Tertiary(?) . T - T ‘ Ferrians, O. J., Jr., 1966, Effects of the earthquake of March 27, 1964, in the Copper
bake where a flowing artesian well is located on the south shore (Mrs, C, R. Houston, glacial till,  The soils were classified according to American Associstion of State mapping the Castle Mountain fault and its major braneh, the Caribou fault, believe that S00 - || qmg’mw“ ‘“hin@ r“ ’ o el - 2000 River Basin area, Alaska: U.S, Geological Survey Professional Paper 543-E, p, El~
oral commun., 1984). The aguifer may have some still-unknown relation to Mendeltna Highway and Transportation Officials (AASHTO, 1882), the classification of seils and the system is not seismically active and that movements, if any, are due lo lower crust s00m - i siltstone, shale Hsea arem | Tertia orrestrial sand and gravel (sands and conglomerate) % Tertiar - 500m k28,
Springs. soil-aggregate mixtures for highway construetion purposes. Data were collected by Joe dLspl{xce{Tlents, r‘f}th.er than“w m)rmfm fﬁu}tmg. Th se faul‘g:‘; are believed to splay into | | i ‘ ertiary terrestria sand and gravel (sandstone g At ol riary Ferrians, O. J., Jr., Nichols, D, R., and Williams, J. R., 1983, Copper River Basin, in
Kubota of the U.S. Department of Agriculture during his 1952 field studies and related 3”‘@”” fﬂl}lw within the Copper R‘l‘{e&r ‘Ifiu‘s%m. :I)c:fmxm evidence gf ground slippage in 1000 Upper Cretaceous : 1 o Pewe, T. L., and Reger, R. D., eds., Guidebook to permafrost and Quaternary
The Copper River Basin saline aquifer lies generally below 2,000 £1 (610 m) above laboratory work (unpublished), and from samples collected by Kubota and the writer that 1’“‘0}9“@“@‘“”’*6 ]",313 been noted n the M*W‘”US‘W River valley west of the map area, and & ? ‘ . V617 (55am) 1600 geology along the Richardson and Glenn Highways between Fairbanks and
sea level, and, for the most part, east of the map area, except for a few gas seeps and were later analyzed by Bureau of Public Roads, U.8. Department of Commerce, and by possible active fault segment is located on lower Sanona Creek. No specific seismic N . ehale. sitstone o ’ Anchorage, Alaska:  Fourth International Conference on Permafrost, Fairbanks,
possible saline seepages near Tolsona Lake (well 11). Elsewhere most of the well waler the Alaska District, Corps of Engineers, U.8. Army, Anchorage. design criteria have been established ns yet for the map area. cea marine shale, siltstone Upper 1 Cretaccous | marine shale, siltstone e 1984 (B08M) B Alaska, July 18-22, 1983, Guidebook 1, Fairbanks, Alaska: Alaska Department of
and that from Mendeltna Springs is fresh and potable. Saline springs le immediately east ) e ool | N | or Cretaceous |- shale and sitstone = ~ Daon level Natural Resources, Division of Geological and Geophysical Surveys, p. 137-175,
of Tolsona Creek along both Glenn Highway and Tazlina River (Nichols and Yehle, 1961; Surficial silt and admixed peat and other organic material form a mantle as thick Slope stability problems . o Upper Lretace TD30CO (oramy € 2753 (asam) Ferrians, O. J., Jr,, and Sehmoll, H. R., 1857, Extensive proglacial lake ol Wisconsin age
Grantz and others, 1962). Connate (saline) water was found in lower Cretaceous beds in as 10 {1 (3 m) in poorly drained areas not only on the lacustrine silt, but also in the X . 4 ) ) . : (@0\5 7 TD2793 (851m) in the Copper River Basin, Alaska (abs.): Geological Soeiety of America Bulletin, v.
at least one oil well (4, map, and also under pressure in a well drilled by Pan American undrained depressions ol moraines, ground moraine, ice-contact deposits, and alluvial . Slope stability problems are largely a result of glacial oversteepening of slopes 1000 4100 (1250m) N & Lower Cretaceous 1000 68, no. 12, pt. 2. p. 1726,
Petroleum Corp. at Glennallen east of the map area) (Alaska Geological Society, 1970; flood plain and terrace deposits, It is generally classified in group A-5 of AASHTO 1982 %““’"”"& the last zmcl earlier glaciations. ?«‘1‘??‘3 failure, C’f”c”"fly landslides and éﬂSQﬂI‘OCKfQUS ) i - | N ot I 9 ) P Grantz, Arthur, 1956, Possible origin of the placer gold deposits of the Nelehina area,
Williams, 1970, p. 55), along with methane gas, evidently derived from the coal in these classification and has a group index for fine-grained soils that exceeds 20, indicating very and avalanches, is not limited to the soft siltstone and shale of the Matanuska Formation - Q,@‘E’“\ j %’gn"r“(gifﬂv?“m““ sands Basal Upper Gretaceons —2880 (1176m) | 0@0‘“&5 ? juras®’ g \Q"&‘\\ . Alaska (abs,): Geological Society of America Bulletin, v. 67, no. 12, pt. 2, p. 1807.
sediments (Reitsema, 1979). The water and gas have migrated {rom bedrock upward poor subgrade materials, whether dried or under natural moisture conditions. o ] - A . , - L 9025 {1532m asat vpper Lretaceous e P! PPN b 4010 {1222m) NI o - Hoom 1960, Geologic map of Talkeetna Mountains (A-1) quadrangle, and the south third of
through the unconsolidated deposits to either be discharged from springs and mud {unit Sf, map), for other slope failures occur in gabbro, metamorphic rocks, and perhaps 0P - To4sre C1aeem)- | ; f-fa3ny Giazemy e upper & o5 - 2000 ™ Talkeetna  Mountains (B-1) quadrangle, Alaska:  U.S. Geological Survey
voleanoes, or lo become trapped beneath an impermeable bed in the unconsolidated Sand, & constituent of a variety of deposits (map units al, at, b, e, ke, and s) was a&;i,eofﬁgwﬁd él (){‘]]],«faﬁlfgf’grtll %m\ci”.wig%rlg M]ﬁwg‘?ﬁuﬁ:@?ad ,e«‘lt«:;’pe,’ thﬁ t:?w Off\’i};}(;h o u | legs0 (1722m) W Miscellaneous Geologic Investigations Map 1-314, 1 sheet, scale 1:48,000.
deposits, such as lacustrine sill.  The potentiometrie surface of the saline aguifer analyzed at three sites—a lacustrine sand exposed in a river bluff, & Kime-esker or Viountain W%J:\ mwﬂ%} lan(:;;l'dww }é\?‘&" oeeu a.% fm(‘ff: 'lv{,';l ) ont © &:SU jfw'l(:)p@ ; a}lc\e - < Jurassic volcanics © 5 Middle {and Upper?) Jurassic ; C O\N‘?" | 1961a, Geologic map and cross sections of the Anchorage (1D-2) and northeasternmost
generally slopes eastward and southward toward the ingised Copper and Tazlina Rivers, deltaic sand, and sand from beneath ground moraine on the summit of the 4,000t Lfvam y M : ; sk '\i‘c}?mﬁvy] o 'jvb' r{e‘. tmgxumrtuz%vwm ‘Ofn’qu:‘(i“w w.% are lg #00 0”‘“@ 2 Middle o traas e 3000 | T part of the Anchorage (D-3) quadrangle, Alaska: U8, Geological Survey
respectively, and its elevation away from these rivers may be above land surface, so that (1,219-m} hill northwest of Eureka Lodge., The AASHTO classification of these sand N » d Y T]% ‘r,a alnus 4 L §1~ Ao on c‘?pg]ec ¢ yk aiou\ v { long f g}m‘ Dl erliary gm\{(?] an 1oL O Jurassic T beRs Garm) G - 10000m : Miscelluneous Geplogic Investigations Map 1-342, 1 sheet, scale 1:48,000.
saline water could rise in a pipe above ground level; the problems of saline water appear deposits are either group A-2-4(0), A-2, or, where silty, A-4(2). Tfn}" Hmfk ?ﬁmﬁi?ﬁ?@d Lj(é; ‘;f’fg’{(,gwgl cﬁﬁvgymﬁzl‘(honoféf? 1);4?3@ Q},‘fa‘fgﬁf"ﬁ’gﬁf‘;:ﬁfﬁmz fine-med. s A %,O T eees {2019m) yof as” 1961b, Geologic map of the north two-thirds of Anchorage {D-1) quadrangle, Alaskas
limited to the lowlands below 2,000 ft (610 m) elevation along the eastern edge of the e Tt A e s B QY ot ey e R BRI A WOV T e T 1.8, Geological Survey Mi heous Geologic Investigations Map 1-343, 1 shee
v k ' ) : - HeVE 5 Haste ) ’ e Cast Fork Me e Ao ap —_— ; y ashy sand ) A0 . - U.8. Geological Survey Miscellaneous Geologic Investigations Map 1-343, 1 sheet,
map area, extending eastward toward Glennallen and Gulkana, Further information may Sand and gravel mixtures are largely within the A-la category of the AASHTO ?'ﬁ*é’ﬁ‘&‘g? gﬂf’:“ﬁ Rf”it%gf”“ (;M]mm“‘ﬁ(fum‘{&r' ‘t'?}lldl% m“’{] fmrtb ﬂ?wg ?’f‘ﬁ g:mr:lm(;n n anan - ' a7 t1o7am Jurassic ot and ™ - T T T ] 4000 seale 1:48,000. ,
be obtained from the literature cited and {rom well inventories by Waller and Selkregg classification. $and and rounded gravel occurs chiefly in kames and eskers (map unit ke), '[a(i;s and r;)r‘k ¢ )'liwa hes iin ron &n; To:‘ Y : . mngﬁ\ ifamﬁ oo )11‘ ”{f}dm' ,‘{?ka bower Jurassic voleanics .|, BH1R TIRTE AN ¥ ' , ;oS00 ] 1965, Geologic map and cross sections of the Nelchina area, south-central Alaska:
(1862) and a more recent one made by R. L. Glass and others in support of current fluvial deposits (al, at), and beach deposits (b). Other types of gravel are either more Caree on mein f{"oﬂ g;?n {qu gfgr.cm,oi;u 1’{;5” ;r‘fti:’%gn va ‘“}f a%a tf"utl hazards. 1500m ‘ xt,‘“l(.yz?y(;>l:|()’ o0 Torey - e b ‘ZLMW [ 1 e U.8. Geological Survey Open-File Report 255, 4 sheets, scaie 1:63,360,
hydrologic studies by Water Resources Division, U.S. Geological Survey {(Emery and angular, more silty, or both, and tend loward the A-4 group of the AASHTO system; P p 8iop Hius and in roek giaciers makes them poor Touncations. 5000 - x{ volcanie breccs (2040m) e B8ORS (2446m) T " oo . x = 1800m Grantz, Arthur, White, D. E., Whitehead, H. C., and Tagg, A. R., 1962, Saline Springs,
other, 1985). these units include eolluvium (map unit ¢), rock glacier deposits {rg), talus (1), and Permafrost T 7 Middle Jurassic 0 5 10 N il feso Copper River Lowland, Alaska: American Association of Petroleum Geologists
landslide deposits {Is). These unils were not sampled and have slope stability problems EALRLL A ToB546 (2605m) L o L - P el KT 500 - | Bulletin, v. 46, no. 11, p. 1990-2002,
Other wells among those numbered 8-26 in Waller and Selkregg {(1962) are largely that make them unsuited for many purposes. Sand and gravel, with both angular and 5 . N Hotizortal scale ! } Hawkins, D. B., 1973, Sedimentary zeolile deposits of the upper Matanuska Valley
! : 1063 2y : ! el d v gl i D erhane 1 he serrend oo o oealorie hararde e the e ) ! ! . g s, D. B., 1¢ : > seolite deposits pper Matanuska Valley,
shallow driven points or dug wells in the thin drift that covers the relatively impermeable rounded stones and inereasing amounts of siit form the gravelly till or sandy till that is eronmlacill ))mﬁp:;ytpr(‘: ”;gitrdwm‘?wiﬂd of tmegeo}fg;c C?Ef[’fu (th * t}imtd(?{tp~?rnm‘fm§t’ or 108837 (2784 TDTH13 (zatEm) ?1"‘" b -~ 8000 Alaska:  Alaska Department of Natural Resources, Division of Geological and
upper Cretaceous shale and siltstone or the much more permeable Tertiary sandstone and common in the morainal deposits (unit m}, but rarer in the ground moraine {gm) and [ir‘e“'(mt m) mof“i .,m‘gaw 0;00 1am A mw T}W| yﬂr ia, 1 .L,l k)&»“mm TUWS‘.% 1% rjl»lf}ed, utm 3“» gy wen el map stert Vortian Geophysical Surveys, Special Report 6.
conglomerate, Well 19 in Waller and Selkregy is & U.S. Army well 927 {1 {281 m) deep at glaciolacustrine diamicton included in unit le; some of these are in AASHTO Group A-4, ionw;;)th cosrse gravell QVma%orM?%ﬁfcluﬂ:ewg'rg)?lw&t . or‘ul‘x}‘@?m,, &Oli'lln Jmlr;‘? ?‘uwf« P R - omon 19764, Mordenite deposits and zeolite zonation in the Horn Mountain area, south-
about mile 3 (4.8 km) on the Lake Louise Road; it has a log similar to that in nearby are frost susceptible, and may contain segregated ice where perennially {rozen, Am{mf"mét bglévs’ the ']V&i;nd surlace k'mw‘nh’ fro m”l ‘qfc“fvp?yﬁ? é“ (ﬁ ;"‘f}“by’ 800‘) ! (?0 . . e ; . - : ) - 000 central Alaska: Alaska Department of Natural Resources, Division of Geologicul
Union Qi Tazlina Unit No. 1 (well 6, Cross section AA'); the base of pcrma‘fr'om was 100 ?tﬂ (25 to MSO n), and one WG‘?J Lo hi }‘ fm Q{L\Y #\‘?EV}‘W((; § )“C]) (i %&;‘1 “?\ft ['(i 1 N CROSS SECT!ON AA‘ AGROSS SOU THWESTERN pART OF HH: COPPER RlVER BAS!N, ALASKA moditicg from Ataska Geological Society (1870). Quaternary deposits not shown and UOODYW., cal Surveys, Specml Report 9,9 D 9 ma” scale 1:21,120.
£t (30 m) deep in the Army well. Other dry holes at mile 130, 126, 135 Glenn Highway Lacustrine and fluvial silt and clay and stone-poor diamicton {unit Ic) have been conf?&md ‘t(; m’al\cimumwd@ "m(ino\? )11,:.?0‘ E)Qorzngg !1:?&(4233(()’/;(‘ V )‘8 m \M‘f’ Lkm;m‘ d?Pm’ mu] 4 1976b, Commercial grade mordenite deposits of the Horn Mountains, south-central
between Sheep Mountain and Little Nelchina River apparently bottomed in tight shale or classed as AASHTO Group A-4 where the deposit is of sand and silt mixtures, and A-§ or 100 Eto 20‘0 ft (.30‘ 10 61 m“)'pm @oﬁ& (Niéholc‘: 19"6 8) n)o;nnr ("“1 ‘”W’R ; an N :profm;!;eﬁ ‘am; """""" Alaska:  Alaska Department of Natural Resources, Division of Geological and
siltstone (R, L. Glass, U.5, Geological Survey, written commun., 1584). A-7 where it is of silt and clay mixtures. The Group Index (AASHTO, 1982) for fine- area. Permafrost (near Glennallen) has a hfl&!‘ﬂli&t“l}?[% of/Qt)oyilt(wy’;g%r*“u?w’l&)‘\‘) {f; Ih?l?\&ﬁ Geophysical Surveys, Special Report 11, 11 p., 1 pl., scale 1:15,840,
\ - . . S - crnnitnde (Niahels  1GRR mny ‘ ARSI RS MacKeve 5. M., Jr., and Plafker, George, 1§ The Border Ranges fault in south-
grained soils is greater than 20 for the very plastic varved clay and silt within unit le in of zero annual amplitude (Nlﬁ?mlb,’ 1966, p. 173), and, al that temperature, it is very Mac hc(.::\&;l }Als qk’a. FU’ 8 u;féﬁhid qllgé)@& }0312;{[{?{ of Researeh, v oh no. 3, p. 323-329
the banks of Tolsona Creek near the bridge, of Boltley Creek 15 mi {24 km) above its easily thawed by slight changes in the ground surface temperature brought on by Martin, G. C alx;d Mertie g B ;be: 1914 K’l%neml resources of the upper Matanuska and
Subsurface data mouth, and of Nelehina River above the mouth of Little Nelehina River; these materials alteration of the surface conditions, as, for example, by clearing the vegetation. Much Ma Nyel';:hi;{;; \ﬂﬂlé e '<V30.<;l;> o %u’x'\;cy crul rese (3Q‘3wi){“‘3 o%gfl;g{) Matanu
(see also cross sections on sheet 2) are a very poor subgrade, and, in addition, contain excess ice as lenses and veins which of the permalrost in fine-grained deposits contains excess ice as lenses, veins, and small Miller, R, Joy Winklen, G. R, O'Learys R M., and Cooley, E. I, 1982, Analyses of rock
cause differential settlement of the material upon thawing of the permafrost, Where the masses, including wedges. Thawing of this excess lce causes ground settlement. The ' ctream  sediment, and heavy-mineral concentrate ga;;\pm«; from the Valdez
Map No.  Depth Log of well Remarks and other information Group Index is less than 20, fine-grained soils may be suitable foundations with proper amount of subsidence depends on the quantity of ice in excess of the natural voids in the cuadrangle. Alaska: U.S. Geologieal Stirvé\} ()émﬁ"iio Rc-péx't 29-451 ?M,p. 9 p{n‘
(m) compaction and drainage; however, the ive content of permafrost is likely to be so high materials.  The 531“3’{ sediments locally are thick enough and contain enough excess ice to 3(..1191‘2%30 000, o s o o R
that settlement will take place on thawing of the ground during or following construction cause settlements of at least 3 £1 (1 m); normally, however, the ice-rich material is less RO AR A, . o o o )
; : & . § : ; ‘ A Nichols, . R., 1956, Pe st oand gr ~water ©c 8 the Glennallen area
1-6 A1l dinformation on cross section A-A' No data on permafrost disturbance. than 20 ft (6 m) thick, and settlement is several inches but may in some areas exceed a Nichols, b, R., }q’f‘» Iemuniroat tm(,] "“mu‘l.m “‘”“ conditions m the Glennallen area,
sheet 2 o ’ ST foot., The character of permafrost in each map unit is given in the description of ; W‘ng}??; TT&?{Q&C?}EO%:?5{%22\;@719‘?;3_?;{"11»(2:?fgﬁi}q‘tl1[1;1{)5;';12;)?32;1;11 Conference, 11-15
Glacial 11 generally falls in AASHTO elassification A-4, and has a generally low surfieial deposits map units. e v \Noiu;nﬂr;we 1‘;63 lﬂafayéf‘to Ix;gi'a’m; I’focoodir;rfs: lv«'zwhingto; D.C., WN’n‘Libna‘l
7-9 0.5 Chiefly glacial drift and silty Frozen to about 20 m. Group Index indieating that it may, with good drainage and proper compaction be & Ac I ’f'%‘»‘ ? et - 1 Rese " O o il ;) blicati '1?87, y 179-175
. ‘ 1 i wwitable s & T3] Phe t] . i oo & . wiE 0t Avalanches on talus slopes and {loods on fans ‘(.udtmy of Sciences—National Research Counci ublication 1auyy D. “ Ao
sandy and gravelly material of suitable subgrade material. The till of map unit gm and some of that of unit m falls in : B 2 Niehols, D. R., and Yehle, L. A., 1961, Mud voleanoes in the Copper River Basin, Alaska
Tertiary age, with Towermost few this category. The till-like glaciolacustrine diamicton, landslide deposits, {alus, and . ) ’ in‘R&uﬂ'%(:l’l oo ed’ W(.%éo‘l,ogrv O{‘ {)w Arotic: ’fbronto UY”‘liVAO;“‘iiiV of ']‘/c;ron’to 1-’r\ess’
m possibly shale of upper Creta- olhgr units may be more silty, or even more gravelly, to warrant a higher or lower In addition mArockf ava}anqhos at any time of year, many avalm}ch@ chutes above o {;”]’0’63‘:1@1] e o ’ ’ o Y
ceous age. Tertiary rocks AASHTO rating, talus cones are the site of springtime avalanches of snow and rock debris which sweep all g SRR . 080 Trsinean : = Cen et
exposed from drill sites 150 m before them and commonly block passage at the foot of the hill in the accumulation E’B B' N““mg%(’) 13;{“"1’{«13?‘? }\3’:21;;, 1{“1;:};’&”6”&’ C;”TZZ%”:E&?O:E;%: ”T:;‘i)wf;fll;ﬂl&:?\'lt?tﬁi;@:]?
. . Y : e I o ; Y - T & & : »N 3 e h 2y seaellaneous Ge C
up hill to summit north of high- Very few engineering data have been collected on bedrock. The most eommon area. Avalanches can be identified sometimes by the scarred, matted, and broken down lnvgﬁstifre’monﬂa Wan w%né | sheel, scale {1,1%%00 Y &
way rock units along the Glenn Highway transportation corridor are shale and sandstone (units appearance of the vegetation. They are particularly common in the glaciated Chugach Page, R A Bo )r'eu D [\1 ‘J@o :m«“r: W ,B Aan/(‘i'(-“‘wuxfl}tor 'H W.. 1972, Ground motion values
5, Sm), voleanic flows and pyroclastic roeks (map unil Vu), and sangstone and Mountains, and less common in the more gently sloping terrain of the Talkeetna %L‘for' Cx%c Vin(thlé seismic d%c\v'rru\ of the Trans-Alaska 1"‘1;3@'1"1% ﬂuvyx‘tv;m' U.S Hoologimﬁ
10 0-37 m lacustrine silt, sand, Coal beds reported as thick conglomerate (unit Se) which contains deleterious amounts of c¢Rert and coal.” The shale Mountains. - — 700m Survey Cireular 6:(’2 93 b, & ‘ SRR e e '
gravel {outwash or ice contact) as 1.5 m. No water at total. Ly baked and indurated west of Bureka Lodge and has been used extensively for road fill, . . . . ) . He eolian 2300 bessel, G. 1., Henning, M. W., and Burns, L. E., 1981, Preliminary geologic map of parts
and some basal till; 37-51 m depth.  Frozen 0-5 m, To the enst the shale is soft and fails in large landslides under favorable conditions on _ Alluvial fans in the Ghugach Mountains are formed by small tributary streams “’KWWSW“:ZT“\%\ : wc’(l.;f ‘/\i;m‘-{rw}cl:aorz]ﬂ'g C-1 é:w; D-1 m;d D2 ¢ uadf‘én*lﬂ% Amnﬂza%‘ [\L‘ﬁ;kﬂ ]);parlg“nom
poorly consclidated sandstone ‘ “lC’F"f35§ that have been oversteepened by glacial erosion, as at Slide Mountain, Nearby, at wlm‘:h are &:ubjec‘{ 1o ‘0”‘9‘“?5‘4 floods and to frequent channel shifting following heavy D& Tt o T A b e e of Ntﬂ:lral H(ﬁ*%%ur(te;; {5'\\/;%1'0({ yof (30610 3('&1‘ smc% (:x‘v;o’)h";;im;l ‘%Vr‘\'/e"'vqy &)peﬁl-ﬁle
gravel, sand or sandstone, coal; the Little Nelehina River crossing some difficulty was encountered in reaching refusal of rain or snowmelting. Those in the 19‘““’ rugged Talikeetna Mountains seem to have more A am T - l‘o;om xmrgfq lvq}iléét‘ u;”. le 1'6“3.36() g Jeopysent 2 U
51-73 m shale(?) bridge piling driven in the soft shale. The rock in adjacent roadeuts is still sliding and stable stream courses, a lower gradient, and perbaps a greater drainage basin storage i R N . Post \A/{mhi nd Mavo. 1 ’Rﬁww’i’l‘ ’ Glacier-dammed lakes and outburst floods in
has caused unending maintenance problems. Tests of a bulk sample of this shale from the capacily in the vegetated slopes than those of the Chugach Mountains, Nevertheless, R o N e 7,3 a T TN 2200 * ,Alu.:l . 3 S. G >>1 it 113" oy 11 ; 1 ; Ivestigations Atlas H '\wdf:"a 2 sheets
11 68 0-21 m frozen gravelly material; Gas at base of frozen ground eastern end of the old (1952) bridge by the laboratory at Alaska District U.8, Army Corps high rainfall during summer storms can cause devastating floods, boulders iin river . hog” St S al cover ame VL 650m ‘ Swa anying (t)riﬂ*faw nvey Tydrofogie fnvestigntions At TATY, £ AR
21-68 m si1t and clay at 21 m. of l‘»n{%lr}ﬁzeg&‘» (W. Wl Knoppe, written commun,, December 1952) indicated a density of Profile along tha’W@g ; T T Q,T M\la - NG ACCOMPANYINg EXL 13 P
" 112.6 /Ity gpecific gravity of 2.6, moisture content of 11%, and saturated CBR of 10% - O \M T ; Reitsema, R, H., 1979, Gases of ) i : i 3ns
0 by {ie ) + 1 ind saturated CBI 1 “ e g urs — _— - f— \tse . H. ses of mud volecanoes in the Copper River Basin, Alaska:
12 79 ?-79 m shale/siltstone of upper Reported frozen to 24 m f&&“a 1y ;‘”‘3 6% ftﬁ 2/30 in, and swmél of 2.4%. After drying the density was 116.2 Glaciers and qutburst floods 2100 EXPLANATION N@/O/;/-n (Z}'OD@,\C\ e . v 2100 Geochimica et Cosmochimica Acta, v, 43, no. 2, p. ,183%}3’?. t
Cretaceous age; thin cover of E » Mmoisture content 3,19%, saturated CBR 3% at 1/10 in, 4% at 2/10 in, and swell T Ve - A TRURR . e o y Q _\r T ) Silberman, M. L., and Grantz, Arthur, 1984, Paleogene voleanic rocks of the Ma
11 ae; 7.2%. Los Angeles Abrasion Test of fresh material showed grading "A", Wear :’38% at 500 ’ er,, glaciers of U){a L.huguc:h Mpunuzm&» ‘wﬂ.hm the map area are not lmqwn to be of /?,V @"”‘30 w\,ﬂmw \/mu;y area and the di'ﬂpiaowneni m@to’v of ul;e Castle M y vt(‘ fault “ Q;itélrlll-b‘\~el
revolutions, Dried lumps were pulverized; the material had 60% passing the 0.075 mm the surging type. Nelehina and Tazlina Glaciers are each bordered by two ice~-dammed RPN SRR ) er 2000 ) m W ‘Jm arid l"ll‘iolth R\' 1 . ,M&, 'H;Q U{mc‘d Sm/‘te‘:a‘ (‘(V'éo?lm' 31{1 qnu o _lc/)\?m}m,
. o AR At o = - ieh drain periodics > e AUSE : N o hese o ¢ L ) - r - ) o by s y A Ly eds, 2 Unjte ites Geological Survey in Alaskas
3 0-26 m Fr aravel and muck: E to 25 m size, liquid limit of 38, plasticity index of 15, and was classified as CL under the Corps of lakes which drain periodically through the ice to eause outburst floods. These sudden 1o T lBTINe shap, 2000 Accomplishments during 1981: U.S. Geolooi oy v
13 3 25 m frozen gravel and muc rozen to 2 & ‘ et \ . ) . | ) ; g € 2 [ g 1981: U.S, Geological Survey Circular 868, p. 82-86
. - > Engineers system. The pulverized shale is in Group A-6 (AASHTO, 1982) and hes a ¢ outbursts of water carrjed small pjeces of ice from Tazlina Glacier to the lake and raised & L L - GO0m - o ‘ e ; . : AaT v Pe 84780,
25-31 m no water SIGIMEETS S : puiverized B LTOUR Ah LA AS » bvad) and has a roup the level of the 60 miZ (155 km?) lake 5 £t (1.5 m) overnight (C. R. Houst o — B 600m Waller, R. M., and Selkregg, L. ¥., 1962, Data on wells and springs along the Glenn
Inclex of 7, probably marginal as a subgrade material if properly drained and compacted e y rhese floods pee v 11 1L5 m) gvernight (C. R, Houston, written fpl ; ; P Highway (State 1), Alaska: U.S. Geological Survey in cooperation with Alaska
: ~5.2 m sil avel; 5.2~ Frozen 5.2 m to 38.) and if not frozen with excess ice to cause differential settlement upon thawing. Lumps cominun., 1984) . These [loods, as reflected in the gaging record on Tazlina River at the Lacustrine silt and  Imbricated fluvial gravel Sandy topset and Department of Health and Welfare, Basic Data Report, Water- slogi ats
14 8.3 0.6~5.2 m silty gravel; 5. rozen H.2 m to | . : P Richardson Highway bridge, do not happen every vear, may take pl twice duri ) ' epartiment o ealth and Welfare, Basic Data Report, Water-Hydrological Data
13.7 m froyen silt and sand; of shale, so common in the sand and gravel of the alluvial deposits north of the Chugach LS ghwiy bridge, ¢o 1 bpe Ty year, may iake place iwice during a diamicton, boulders, topset h foreset delta beds —- 1900 - . No. 15, 23 bo. 1 pl ;
’ " ' ST Mountains have caused the alluvium to fail the gnesium-sulfate-soundness test for year, generally happen in late Jyly or August, snd may be triple the normal summer ' Ss opset beds 1900 AN AR R G . ) )
13.7-38.1 m frozen gravel; 38.1- ! : sea the Rl ail ine magnesium-suliate-sountness test lor discharge { e than 60,000 19/ 00 o g Saal ane : bottomsetl beds Failure of delta front Williams, J. K., 1970, Ground water in the permafrost regions of Alaska: U.8, Geologieal
78,0 m elay and hardpan; 78.0- concrele aggregate,  Similarly, the chert and coal of Tertiary rocks have been "*’cégiﬁgmg 1mkor: dl“ai?\ ‘)n’d'ff e (2’0(2_0 m /]""13?) ”{;m and MWO’L:W”)‘. The four R _— dusing 1964 o Survey Professional Paper 696, 83 p. 7 g
o Yol redistributed in some unconsolidated deposits and may cause the deposits 1o be unsuitable fceraaimed akes drain i Gitlerent Sequence in dillerent years, SOmMellmes in pairs, ns S surficial map units same as o shee al 0 984, Late Wisconsi ial retre 1 luke levels, western Copper Ri i
78.3 m gravel, water for concrete agerenate p ¥ t € unsuitab on Tazlina Glacier in 1962, or in some years not at all. Post and Mayo suggested that the ke ym _ &50m é P g $ on map sheet 1 - at earthquake § ssom|l 00— _13841\ Late \chqg)sm g:}tacm{ retreal and lake levels, western Copper River Basin,
. . , . L T conerete aggregate. peak discharge of 1962 was caused by simultaneous drainage of the two lakes bordering - i 1800 ) X at — S ama Alaska {abs.): Geological Society of America, Cordilleran Seetion, 80th meeting,
15 54.9  0-25.9 m glacial capping, muck  Permafrost conditions not Tazlina Glacier; in other years, when the lakes bordering Nelehina Glacier drained, no vertical exaggeration x 52.8 T R T e o 1800 Anchorage, Alaska, May 30, 31, June 1, 1984, Abstracts with Programs, v. 16, no. 5,
: s d S o " 4 o LS . ) | . . g i o N vt oy o ’
and wash; 25.9-26.1 m wash grav- recorded. Location on claim o o o increase in discharge correlable with an outburst flood was detected, so the gradual Collapsed sand and Glacial drift, largely ground moraine Tazlina | ¢& P 340, ubstract 47,108,
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