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3,;;;)1,03T ItZ3CaelL3 

rrrifilue'rica 

at Jgdat, 9.f_ 

rxt 'tansy is a part of the 10141=d 1yin 

,:ortti of the -hucach :Anse in sotIth.contral A.as1-7.a. The 

valloy of flatanuslza nitrer and the lo..;Land wttendini; 

ward from it to :Atsitna :Aver aro in the 7atanusl:n and 

AM.:I:La districts as defined Sit (1939, p1. 3). 

Tho area lescribed by this titesis, heroafter termsd the 

:Lltn.nuska ;alley aroa, is best lzvxma as in.. 

eludin.1 the site a A;IricUturll co-ionisation undertz7tken 

by the :"Gdera1 Goverrmant in 1935.. It ie boundod an tho 

north by the Talkeetna :And TAttla Ateitna River, 

tn1 71n the sotIth by rIllk liver and inik .11i (plate 1). 

It lien between ACial :,;resk tonortheast n.. loose nay 

Cie southm:A. thus defined the area lioa approx.. 

LILtely bettfoon 148°551 and 1490502 west lonlitude land 

i;etween A.°25' and 61°45' north latittide; it covers about 

1p square flilaa. 

Suriassa miliapa tha InatasigorAtivR 

studins upon thin thesis is hauled are 



	

	

		 	

	

	

	

	

a !littrt of thil inveAlIation of the .;round..14rater rosour000 

of klas.::a by the United .3tates qoo1o7ical Itrw.,Ty. The 

-roent the 1941 and 195C) field eeasona f_tn=1, Nrt of 

the 1951 season in the ..,atraus,ka :alley aTiculturzll ,31-n; 

the nurpene of his field t:tkr% 14,10 the leololie ri&Prin.:: of 

the areu and the det,Jr-•ination of occrtrretioe, nv:t11...tbil-

ity, and Tunlity of :!-.7ound vnt.ir in it. ?Tv. for the 

ccrnpiLlti. 41 ln.1 interprotattion of .,aoloP;ic 

data Locane ir:)ort'Int aft or colonization in 1,35, chn::. t:113 

neati has :-..crease, i tha nariod cantinuli,:,. 

settlianent. 

claanifit4%Lun of 7-,Ar unite used in thia thesis is 

chiefly on inferred '10 qap mita ar3 

lam!forns• Harping vas ct: tit() bo.sla if tol-ioTraphic tarn 

.-md of the conposition and ctrziatl;r2, of rieposits reArealo41 

i stroan berets, rood Cats, fens, bt:21dtw; oxca.ratito,s, 

gravra pits. :Inflow axon-rations ai!ovel in 

:any localities there other exposures -mre 

ar..ping Was date or aortal pi. -tcrx-.._ !In, and tile data ware 

transferred to a base nap with the aid of a vertical sketch. 

The base %wed for tho gooloczr gasp eon. 

prison parts of the !,nik, :Asuston, natantust..a, and 

3uttos quadran5lec a the corps of .X.111,:lrs, 

Several laros.ecale tereflemnic nnns viers *prepared to 

illustrate rettures of sm...11 ass. ?hoes naps ,vre 7rade 

with alidaila and plane table, !rand level And plane Vilalo, 



		

		

	

	

	

or pace, eonrass, :..rld hand level. :ranee of the channels 

of existing strews* were plotted fig map contours; pro. 

filos of terraces more based on nap cantoure and on hand-

level or Abtkmitar data Obtained wit bonch.rzrk. control. 

well inventory anU a water-lowl observatim 'woman 

%len; carried out an part of the riot! 1.7or!.:, 4nd observa',Ion 

of qatar levola in wells lias been continued by the leolotr,ical 

.7,urvoy betveen fiel4 seasons. ;riound....nter sanplw, 

an:Ur:4W in '4ological .;urvey labomt.orius to deLorrine their 

chemicil 

3ampleu of uncancolidnted nateri,lls =posed in the area 

wom collected for 1.:tbom.Ary study. ::echanicra analysen 

were made y the After, using sieves far the coarser fractions 

34.! h7lrot--Qter pipettoffor Flo !'finer fractions. The 

per:lability of snail urzliaLurb,a loss doter:lined in 

k!'.1.; fitth.1 uy- 7 -0AT 5 of c;. porrunclotor (.inzs1, 

1;42, r. 

Preiricla lavos;t:ti;40 

Se published rorwts 44:scribe in aotail the :eoloGY of 

Matinuska Valley a4rieulturel At:1011511 parts of the 

area Aro diocunned in several ptiblicatioas. 'artin and -nts 

(1)1Z) doscribe that part of the Aroa in the vicinity of 

noose and ,Ushm Crooks, and Landes (1927) lescribes the district 

bet, the Knik and natanasLa fivers, purt of the 

3 



	

	

	

Chug&ch Fo-mge. The geology of the generial region 5 dis-

cussed briefly by Capps (1940), !lid the physiogrs!phy by 

Aartin (1942). Rockie (1946) gives the -cost coliplete 

description of the phy,Act.1 geography of the iricultural 

creb. Karlstrom (1950) includes the r.ree treated by this 

report in L. Llt.p of the 1-r6er treb bordering Cook Inlet. 

Other pipers, including those by blac4 (1951), Rookie 11940 

and TUCA (1933), trek.t speoisl prooleaE of the geology of 

the area. 

The inveti,tian on which this report is based vast) 

.cede under the geneml (Arection of A. N. SLyre, chief of 

the Ground WLter Branch of the 'iitater Resources Divisior 

of the GeologicL1 Survey. The field worx was supervised 

by D. J. Cederftroa, dibtrict !;eologist of the Ground 

ter Branch. M. J. Slaughter, G. W. Whettone, end Are. 

_rline Day, of the ),ater Resourcee Division at ?nlmer, did 

much to fcilit::te the field worK. E. C. Cas ya D. C. 

Phillips, Clifford ::haw, Ar. Lnd Ar. Whetstone 

lrabaft number at water-level aleasurements 

Epecil!1 thAv.is are . due the late tart Aryan, end M. P. 

Billings, F. Mather, A. C. tetson, find C. E. Ste6rns, 

of lit:_rviJ.rd University, for their caiscussion of Aid 

suggestions regarding the writer's worx. 

https://lit:_rviJ.rd


Several members of the Geological Survey, end other 

individuals, visited field localities with the writer or 

discussed local proLlame with him. it fiel visit and dis-

cussion with Clyde Wahrhaftig, of the Geological Survey, 

were particularly helpful. 

Professor H. T. U. Lath, of the University of Kansas, 

read an early draft of the writer's discu6sion of eolian 

deposits. 

F r many courtesibs the writer is indebted to Wo A. 

Rookie, Soil Conser Lion Service, p rtlelnd, aregon, to 

C. W. Wilson and T. h. Day, Soil Conservation Service, 

Palmer, and to D. L. Irwin and h. H. Mick, Alaska Agricultural 

Experiment St.ltion, Fulmer. James Hurley made availtble 

copies Of well logs from the files of the 4,1as6a Rural Re-

1,abilitation Corporation. The Actanuas* Valley Fair 

Association permitted the use of storage space. 

Without exception, resiuents of the area willingly 

permitted access to wells on their property or provided in-

formation regarding them. Henry LaRose, A. R. and Thomas 

Moffitt, and James and Albert Frey, drillers, described 

their experience in the Matanuska Valley and gave the writer 

antoh valuable inforaetiqa. T. B. bourns and Associe tes, Inc., 

consulting engineers, yrovided data obtained during con-

strastion of a test well for the Oity of Palmer. The *where 

of the wells used as obserfation wells permitted use of their 

weile for this parpose, and J. C. Baldwin, Henry LaRose, 

Oscar Tryek /4, Bp Ws, Loren AaMschnic, and G. 1. IWO; 



	

	

	

aria "%oel Woods mk.de ,eriadic water-level meesurements. 

GLOGR,PHY 

CW.ate 

The climate of the eastern ptrt of the Cook Inlet low-

land, which includes the Jiat,:nuslee. Valley agricultural area, 

is the reeullt of a combination of 4erine E.,n(1 continental in-

fluencas. The lowl_nd 1,:cicb both the high rainfall of 

coacdtza areas and the temperature extreme:: of the interior 

of ,lt:sics. 

Although we',.ther d'.ta have been collected .t several 

localities in tne ,gricultural tlrea in recent years, the 

only extended record is tnut for the ,lusica ARricultural Zx-

periment Sttion near Aftv,nuaka. Selected dots for this 

locality dresented in table 1 (p. 7). 

The departure from the mewl, Lnimr-1 precipitation bra the 

seasonal distribution of preci,itt.ition (table 1) are signif-

ie,int climetic elements here. There is !:lso wide r€mge in 

departure from the mean temperature. During the l3-year 

period 1939-48 the length of the groging season ranged from 

67 to. 151 drys. The seasonal distribution of r infdll and 

the irregularity the length of the growing beacon contrib-

ute , measure of uncertainty to crop yields in the area. 

Midsummer temperatures in the (:gricultural area commonly 



	

	

	

		

	

	

Table 1. - Climetological <3:Aft for the 11114 Agricultural 
Isperitent Sillation, near Itutanas Alzelce 

;an. Yob. Mar. Apr. day June J.Jly Aug. ee2t.Oct. Nov. Dec. Annual 

Precipitttion (inches)
seen (1920-48) 3.87 3.73 3.56 0.42 0.68 1.13 1.96 2.86 2.66 1.76 3.94 3.97 15.54 

Maximus (1939-48) 2.00 1.20 1.04 .88 1.71 1.10 3.75 6.37 4.81 3.48 1.3.3 1.74 21.13 

lints= (1939-48) .26 .07 .14 .32 .17 .16 .99 .45 .51 ..9 .13 .35 11.07 

Enawfall (inches of
unmelted snow) 

dean (1936.46) 7.5 5.3 6.3 .5 3 0 3 3 5.0 3.1 8.3 44.3 

XxxiMUK (1936-46) 41.4 10.3 13.8 17.5 5.3 T1/18.0 15.7 27.5 73.3 

Ainiaum (1936-46) .6 3 0 3 0 1.5 .4 29.5 

Twav:ertture (legrese F.) 

Mean (1939-48) 13.6 13.3 44.8 37.2 47. 55.3 57.E 54.6 47.2 35.5 23.1 1..8 35.5 

uts= (1939-48) 25.7 30.2 53.5 44.4 51.4 57.6 59.4 59.0 52.3 39.6 31.3 16.6 38.7 

AinUmum (1939-48! -4.0 13.1 15.8 33.0 43.8 52.5 56.0 52.6 44.8 29.6 13.2 1.2 

.11 Date from U. S. Dept. (1941) :end U. b. Weather Bur. (1936-48). Deta for 
1949-52 are incoaplet . 

1/ T = tr-_cto, lets thus 0.1 inch. 



	

	

	

	

	

	

	

	

rang:. trG 00 to 700 ?el tem7eraturos U3 Agh 01,:° F. 

aro unusual. The winters aro moderlt,Ay cold; NriAis 

dares 'bich the temerat:lro reachca -20° to .30° e. are 
IlsLally Bettina, Th* froesewup core!; in -ctoUer or !icrvember. 

:30.anon.la frost ca - only reaches Acpthe uf feet 1r -Aare. 

Tne 1,round b,a:inis to thaw in or !may, but swloonAl 

frost ;--;27 Waist beneath the eur!-Ace in tarot tee! ervote 

late a July. 

The dominant And of the amicultIrel ',43.1(ym 

locally as the t%atartuska in f'i,- tiro northst,. 

is an autumn lnd wintar wind. lurimc etor-a bl y 

ore or lens cceti:ivatsly for porfoir of 0,.”1,3!. .1 -;13; oathor 

nuroau records indicant that iiLiv.s roacIling velocV.Aw 

5(.; -files nor :cfur or **ore occur thlrins the severe) storyrs. 

The "Kid% Wind", oce:tz-ic air I'm, CI° south novinf-, (1,•,s1 •1/4,!:o 

Yalley, ively 101-Y.rn. ,Imrtm;lat^ winter anu 

aprin3 it brinz,%, i1 weat'i4r :7-bnjo tocweiler with rain, tt.ly 

rwove inch of the snow cover fro the r1:714ultura2 area 

before the sround be.!Ans to thaw. 

imstizael armiliwo 

The :latanmeka /alley Immicultuml area lira in a wide, 

flat.floor4d valley fear nei by the -*rang of the Natanmeka 

and flik Valleys at thy em34:orn end of ;n .r; Arr. The valley 

is 1,..taxid.1.1 rued peunt4.11:41 but also abruptly fror 

level to Altitudea of 3,000 to '4,000 feet. Alta411 the 

https://101-Y.rn
https://velocV.Aw
https://30.anon.la


	

			 	

	 	

	

	

	

	

	

	

lt.itude of the valley floor nAti. -,es .'reri tide loyal at 

knik .411 tO 1,000 foot it the base ()f .1zhborle iU (soe 

l. 14 local rolief g3nor3lly is not nero than rW) to 200 

tout. Feature:3 70tworidtiz -70 -Ater roller i:-.c1tle 7!oderthurr; 

riutto, which is 31,..fost .1:30 fact ior than the staurotald. 

lag lotAand, unti coverl otr4ar*411,13 of irlx. 4ho 

bialffs c.lonc 1-Attarnis •;=.ivor or ar rim) to 

3)0 feet aboo the rivor. 

part sr the ./..::11e7 floov, ortendir.,-; 

try ."1.tariuska -.1Artir nortn of ::11:-!ar, 1.3 -;ently 

ro.lrfnce. 7.7x much of it he v'Aloys have ,1 

Dout:e...•Ttliarti trend. In the rtoirthlte:,torn ?art If the agri.. 

c ltur- 1 Aroa, uurt « itt!lano t.ho hillsnd 

r:.1lays z.rarkl sokith.aeutirm...t. 74,40 tracts, ens botwoon 

iska. ai 0000 '.;reoks M 3smervi:16, 1,,foot of 00e4i1 Creek, 

.:Irmt the other bottvon ;:n1;-ter and the iciltura 'xperinent 

jtutiont are c:1aet .riL'ad by irre.-)..ilar hillz and :Arles Ant.;: 

ecneptiraous ridswo3. Local relief i the tracta ic as 

7.-r. as 150 foot. A ecelsrtittlrvi3 brat of !line rise 

50 to 130 reot :lbenro surroundtvl coontry cr:tonde south-

7--)Ast Pittman. A voup of st-liar hills borders 

Lake on the south and is continuous 

t.,n n2Nr.late nort. - 1c lies to the,,h.elattth tx....tti o hi113 

uost of the a-Tict4.1tura1 aro. 

alner is situated on a wide botch. -thar benches Ito 

oast of :Atiinver:..a Amer south of :olverino ;rook, bootless" 



	

	

	

		

	

	

		

	

	

KAU and !Tata:nu/Om .Ziversi and Uonl riLL-rt of tho top of the 

bluff overlookinz nik 11Ar beelchoo north ef iulner 

and thro..'Ihout the rani:vs, country to the west are Ixally 

cons2icuotAs. The rolliz country and bunches north of Fnik 

Artl are separated frilit, :,21-1 firer: V & 104.).4.7Inr,' flat 

2,rotind near it, by a convicuours bluff 5() f3et or rore hiztl; 

this blufftr;:tort.:s fro7., loose 7iay and is coltinuo,..s 

i. the bluff along :.itanusk,-, 

cost of tho drai- of tAc :trua is cvn-

trollod by ..atan,414:a and !!.nt,: "zivors, but wr.1 

directly into Ltttlo :.usitna 5.114itr 

drain3 iyArt of the northern section of t:ho area. !ho drain-

azi - T,00r hocT.;30 of t—,3o in :..arr LIterstroari aroas 

topo5r%dhy thu *over. 2here aro larrxt 

purs,a3 of owainf i7ounds UN-1.11C7 , 1:4:700 occur7 :114,217 of the 

The orientel lal-oz west of its,; un and the two 

sot.thIAL:v;=;art1.-trendint; series of la1:03 near are among 

prlminent fevIturee of t:Ie rdley floor. 

tqlik River is in flood xlmIlly in J' ay or 'w:ust -Man 

Lir:40 _ktoorf,e 1 impounded by Atilt llacier, is dmined as a restilt 

of itc overflow :aid the remltinz oronion o: the ice along 

ono ekle of the aAscior. 

Vuotation 

In its natur41 stuto nots of the arf).4 aescriad by t; tie 

thesis wit; fomcted. hits spruce, .upon. cottontvod, 

10 



	 	

	 	

	

	 	

	

	 	 	

	

	

	

	 		

	

	

	

	

birell are chz-ncteristic of the ba',..erip-draillad soils. 

1111cre is found on all tr,es of Llepositx. rlach spruce is 

ccunon only in boss. ALter its cor2., In bot!I in mist s?ote 

en lottland And. -,Tith tho ;:tountz-Ansolkipes 

borierinc., the valey. The altittrto or tree line de-_,Ancis 

tv:),-. poriure; locally it is 77i.bovc feet. Itic 71ddle 

slopes of the :-.curtains flankine the valley bear cov4r of 

rioa7 to„-r or prostrate shrubs; near the strrits there is 

ve--7,atltive serer. 

Are, r,yobably Turt n:At17.rn.1 tvat accottr..nyine1 

sot:Act-tent :1.nd rAilrow: ,'.,,natrw..:ti(Is, :Ins burned owlr 

-.)s.rts- of the valley floor. xtensive btr-ned ;:roat,3 n.,.31.7 

covzirs.1 by socond ;:rowth. 

:1‘o..Arl cor;lr in the forozi-t coriziato of sixtlbri, 

herbs, '7'7• "IC1391 othrir '.n 3. os-Les ami 

cha-actortstic of poorly .t.:r.linett Aro,i-mod is the 

etaz2:2nosit, !)lant on newly burn,),d Ln(1. 

Me flats alon.7: Air arc, or :..ecently hare tiletn,-

subjev., to tidal i'looding; over of their at:Arraes thay 

'bear only alvall nlante. %ride 7)1J.1.1115 

of Satar.uaka and Knik Rivers are ;Ir.:Le brIre ct ve4ot.-4-

tian bocatuso at sone time d; x• seizon or t,-7o thist 

r7ttvol bars either subnorl,ed or -ire re.rloved wItsi rebuilt 

during the chkarutel-siiftiAr: fl*orlin7. 

11 



	

	

		

	

	

	

gulture 

Palmer. with a 7)opu1ation of about MO, is the chief 

conmunity of the alricultural area. millA is rueh mnallor, 

land Matanuska and Knik are larvly abandened• Thu farm 

population, 2,000 to 3 per:10:1So to 1.1stributal chiefly 

al'ound Palmer. Davao:T.:Ant of u,-Ticiature has continued %are 

since astAlishmant of the icultural colony. :Airyinc and 

voitable .i7owin4; <sy uha moot important typos of fxrnini:. 

The h2,..1tory ;741 the %7Ticatural colony is Uu subject of a 

vacant study by -Aisne (1950). 

r 

The nature of the bodroe: underlyin: the ;:;reilor part 

of atanuska a:Ticultural are is L11:410`,21. That 

eatitates thz -z, it its exposed at tau et71-7ce in-

tAan 1 ercent or tho !Iroa; alcoluhers t ai bedre4c.?~ is cwarod 

by uuccose;lidated dolvaits 7,hose thic:.nes3 is Imam at rel-

atively tow plues. •cpasures of bodruc ".axe indicted cu, 

plilto 2. 

',10 bedrock smp000d in and adjacent to the agricultural 

c;irsa 415 boon described by ri;,,Irtin and 7:4atls (19124 Landos 

(1927), and gip* (191A. The I'alkeotna 'ountAins, to the 

aorth, are conposod las%;oly of ijneous roc! intru. 

Sillt rock (Nesozoic7) prodoninatous and Isaa tuff are 

present to a looser =tent. . belt of CretaceAx and liertiarY 

sediAentary rooks forme the oauth flank tho ountr4ins. 
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Mbsosoio reeks in the *mash Arkir,ts, to the south, include 

granitic intrusive., motamorOhosed sodimentary rocks (chief*• 

ly graywaeke, slnte, and arcillite), and 5reenstone. 

Cretaceous sedimentary rooks extend darn the !latanuska 

Talley to :oose creek and possibly to the natanuska 'Ivor 

highwly bridile: they are sandstone tincludina Grayvacke) and 

shale. Oonglonerate and send3tone (graytortc%e) exposed in 

small hills south of Valner ma; he the southmostliard extansion 

of thoso rocka. Tertiary conclonerate, “anklatmet sLale and 

coal aura exposId in the Asks Cree!:..qishbone 'Till-4;oose Creek-

an. Tertiary soal-b3aring rocks Aso occ...;r (lt 71eustan, 

Just b: and t, to northwestern corner of C1,0 area described in 

this thesis. 

!Amin and - ate (1)12, 77. ?13. 15, 16) de3criho 

the strnilht front of tho :al:Poeta:a olintiiine as a zone of 

U'ultin4; they beliov., tho coarse of Little Jusitna Aver 

is approximat.*ly along the fault, dounstrean fror tho point 

!)Amme the stream sner:es fru- the nooltaina. .,scan work by 

P. F. Barnes, of tho V. J. Geoloflical Imerey. shovo the 

presonee of coal bearing T--rti::.r7 rocks north. of Little 

3usite a lavers this, with other ovideace, st:.,-.7:aste that the 

mountain fftat rather than tho streanneourer 4ae4 the Avatern 

extension of the fault (ores, 7. F., personal ccrximication, 

1,52). Aartin and %eta (1912, p. 74) also sa•,7nst that the 

relatively straight front of the Chugach lama, to the south, 

nay be due to faulting, but find that there is not enough 

https://T--rti::.r7


	

	

	

infornution to permit a definite conclueon. _:xpoeures 

along natanuska Aver and along !4ose and 'Jarman° Creeks 

slow that the folded sediment;xy rocks strike northeastward 

and are faulted. the available infer-T:1,1os is insufficient 

ter .it conclusions regardinc the str.41.1ry of the sedi. 

nentary rocks underlying the valley floor to the west, or 

their depth of burial beneath the overlyin.L; unconsolidated 

Je?ollits. 

Unconsolidated depoeitv of bat!). glacial and namIlacial 

for-:t the v:-.1ley floor in mat of tho area described 

in this thesis. The glaci,1 tlopoeitr: cor=sist Of till, glacio. 

fluvial gravel And aand, and fl,vio-ostuarine depoeitu. 

nonglacial deposits tnclude mind.blown qaterial, frost. 

dicturbed Arposits, tall 

It has not been detornimel Alether the exietimC ratannska 

and 1:nik Glaciers are Ts:manta of the r:orc extensive aelsto-

cone ice Unmans from “bich most of the z;lact.1 leposits in 

tills area originated. Jeparation of the aeintocarto and 

scant 4poche in this area is therefore not possible. In 

this thesis all unconaolidated nnterinls ovorlyinr, bodrocL 

are designated sirlply jkiqmiltzditposits. 

Tice ourficial zoology p (pl. 2) is,,.(yls the distribution 

of uncenselidzcted deposits excluoivs or swimp ditposits and 

the nantle or And-blown netorixl. to distribtltima,af 

eolian deposits Jo e%cian by azure 16. 



	 	

	

	

Till in the Matanuska Valley arriculturil area is 

commonly limy or tatiosigny• It is composod of angular to 

rounded stones in a niatrix that is chtotly mixed sond and 

silt. The stones, sax* of which are striated, rInge fro 

grinnles to boulders. Agar° 1 (p. 16) laKAIIS the grain. 

aim distribution of the grammats smaller than 2 nim. in 

diameter in 3 sa:Iples. The pear sorting of the till is 

shown by at/ spreal the frozwas rves orer wido 

ran of else fractions. Una sample (2J) from beyond the 

limits of the vamicultural area in included because it in 

typical of 11x11 of tho till found near the walla of the 

valley. This sx:,plo contains any frw...nents of 

scnist, of sand eine or Lareer. It h!:13 not been as finely 

comminuted as Cho till se an in most exposures cm 40 valley 

floor; this nay bo due to short or die a:ice of tr-.hneport of 

the debris no-! Abasterodaainct tslo TAley ;rte. 

?tic writer nelde no attry?t to study the litholoa of 

the till in detail. rho *talcs in it consist of rroonatonc, 

grapacke, 5L-tee, schist, and felsir iltru:Ave rocks char.. 

acteriatic of the adjacent rwrzttainu, .,Lud. of the oodinentilry 

rooks exposed in the ter .a Valley. 

Silt-rich till La compact r.nd tow.h. It is dilTicrlt 

to excavate, And is knoun locally a -hardpan". 

horisontal zex,00 ecctinin; rime stoneo, 

15 
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pot'kt#) 

Pisuro 1. - 1roquoncy curvriz of till (al;olusivo of 
fr4gments greater than 2 nrs.,) and of sand from a year
in till. 

2J • ?ill from cut highway 7 liles west of nik
Aver hichuay

21. Till hum road cut on Eornung farm, about P, 
vest of Matanuska. 

2:" Till from railroad cut alone natanuska mime abqut 
I mils north of Palmer. 

49. -;and from layer in till, axposota in t!loo oast bluff 
of latanuska Amer about ono-half -110 north of 
the hielway brickA.

A,a. Sand, as in *9. 

16 



	

	

	

	

	 	

	

sand, or silt than the underlying end overlyinc till may 

b observed in some expose o. These genes are commonly a 

tea: feet thick and ma: extend laterally a ilundrod feet or nor* 

in well.exposod sections. lie aocon ar,,, interpreted as 

fabric devoloped durine derosition of t:le till. 

""ractures evttinz till may be tmeed a fel: trs of feet 

in sone exposures* In the bluff above the river on- mile 

north of Palmer such fractures havo an apparent dip of 

approminatoly up.valley; the ..11o of those fractures 

aro separated by 3 to 5 inches of e4n6:.:std silt laminated 

parallel to the walls. 'Zile criont:ltion of 1,14, fractures 

sucAosts that thoy are.,Warust fa-At°, ',:ut this interpretatlon 

is difficult to recwcile vith the fact t?it, lo.natect s: rd 

and silt eastr botmewl the walla of the fractl.ros. Tirr: mro 

moro reasonably onplainad as tension fr,.ictvrec efileid th 

surto' sediNant by purcollting F Dar. 

The fractures t.:14) fatirie Cr1013 consintinr: of &Andy 

tl r.ay be recosmise4 in dry \4o_lt.iitz. :,.fecoots they renain 

mare damp at the surface than adjacent silty till. 1,...4)couros 

of till are too limited to permit conclusion: rw,artine, the 

occurrence of thee* fabric sales nnci fr Auras the azri-

cultura area as Thole. 

in some axpoelaros 1.2y*ra of trind or ,-2-avnl, caresonly 

a inches to ne foot or t occur within massive 

till. Vest of these layers the witer han sem aro conpoaod 

cif nediusi tc ree sand or aiandy pobblo.greivol; they aprioar 



	

	

	

	

	

	

	

	

	

to °constitute relatively narrm: etritors inclosed in con. 

pact tint Jove of the layers cilov & ar z charxiccs grcin. 

size and thickness over tshcrt distances, bit tit any ene spot 

the tlaterial is well aorted. rrectuency Ctanrefi of srciplee 

fren. one layer, ziven by figure 1 (p. 16), diaplAy better 

sortik; than th-it of most other sedinonts stvdiod the 

3andy and tx..iivolly strocikz in till .1130 '.1a.vo boon en. 

countered in zany :mils in the 31.71.01.1.1turA. area. 'vn.eso 

layors of cortt:I. sod Litt appear to be ginanr t lonses 

strin4;ers of inr)orfoctly sortod 7.1.7.1tarial fmnd in till in 

the unitAxi jtates einzer, 19231 P. 2g5). believon 

thlt thoae derooite war:.: laid .:cp,:n oral subr:Ixt.11 straams 

that fiemo,1 tomnumrIly upon till beneat the ice before boir: 

cwored by allitOnal till from the werlyinn ice, The If:KA 

sivtinr, of the ~- atorial }lay No due to da7ealtion rrer con'. 

fined Inter under hydrostatic preasitre. vidonee 

fron outcrop. an.: -ills 01.1...Aloots th,'Lt. tilts* Lyre ;.re 

and of linitad irrugular rlyti 

In a re' octposurlo slightly sorted materi,11 

rows till N3 &served rlsting upon rofiaoive 

nootorial shows neither the bed0.ng no 1110 

alerting of outwash greys". The beat a2tpooure ar3an by the 

writer is in a gravel pit on the rilone of Lary Motontairs, 

about halt a mile northeast of thu, „at4nusk,i i hidliway 

tigUelli• There the slightly serted istat•arial recta upon the 

https://subr:Ixt.11


	

	

	

	

	

undetlyina massive till alonz an irreTtlar but distinct sr* 

face. This slightly sortod materi;41 is boat explained aa 

superclacial till t it probably iz composed 4 debris that 

L,,y upon the surface of the ice and beaame an:III:ay sorted 

before being let dem upon the msoive till booth th.c) 

ice melted. Exposures in tho azric7Aturn1 za.on are not 

avItitiontly numerous or 0:34r:sive to alloy the ,Iroal iAnor* 

tango of superglacial till. 

Vhe till of the :41.4nuaka st;ricAtral area is 

relatively inpermeablo. Cttly the 1A7ars of sorted vator. Ll 

yiald miter freely, and these in small quantities, i. 00r star* 

face drainam is chxacteristic of natty tracts underlain by 

till; narslies are common, even an hi 4round. ..same lakes, 

including Lake 4ftsill, appear to rest upon till. Contact 

sprinza are resent alas!, hillsides in localities whwe 

oltritod ;711tvel 3443 on till. 

2taciofluviLl lravel ind 3and 

The out...as!1 te!ssits in the c,:ricltural ,Iroa M-01-: a 

wide r.n‘lv in oortbv. 7he nochanioAl composition of 4 

samples is r.iY0n by fizure 2 (p. 20), These senplos are 

rob3bly roprosentativo of nost of tho deposits 

of the lv;ricultural area. •.Amo stroin.11d iposits are so 

poorly sorted, Lowovor, Cisttr ruble till, ?Lo other 

extreme of sortim:i. represeuded by openwork ravol conp000d 

of nohle3 or cobbles of up: rerun equal siso and without 

IS 
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interstitial Mans materials. 

The atones in the ;..-)akorel reprsent all the rock trios 

found in tht.: Valley and in the surroundinc mountains, 

althougt 'oak sodinentary and riet:v7t.r7hic rooks are less 

semen than masa?* ignooua and riot_L!. tor7hic reas. The arid' 

consists predominantly of rains of quartz and dlel mineralz, 

together with fa is of selist and cr:onstono. 

noddinl is well s' v;vderately moll developed i% 

e;:post.,7e3 of nind and mrivol, but uhoro (3.4potrars)o arz 4KM1243a. 

3/Y0 the tie41, are csierall; soon to pinch out l_ternlly. 

,:;roas.be,Illne, is carman, in Aeons associate.' 

struetwse. Imbric:Alon of 7.)ebUoc is cegilOtrlous in 

*we sections. ralts are present in seri° exposures, panic. 

A.Arly in thin hods of )14-1d, ant! aro ,A.,tributol to slumping 

of the depostts. 

Llyers of silt `:re included in tho sand and :Tavel. 

4y-le of these layers probably were duo to the settlinc of 

silt fran standitvi !Ater in torsporary pan .3 forrol in mit,. 

off streln channels. hers 1-yere deposited 3n .ixrvit; near 

tho ice. 'Bedded and faulted sand and 311t, etanoclAted with 

dirty mays]. Mit contains alit bon iders .And La ci.,t by 

a:1d silt veins, are exposed ire tho %fttanuskil bluff about one 

:Ale oust of :!oolso Creek. The deposit was laid dem in a 

pout and Inter deformed, p zth ps ley icemohove. 

Layers of fine, relatively iapor-ioblen,..Itort,L1 occur 

in the be of depressions (ico.bloc the 

21 



	

	

	

Beitet property, ne4r the Eatanuska bluff about 4 miles 

north of Palmer. Here the finemgrained material rests on 

tho underlying skavel and in turn undorliz eolian silty 

s.Anci. These layers are alteert on hills botAmen tho depres-

sions. 'May interprotud as bail: eititer depocits forred 

iz ponds iiieh ccupied to iepreons during matt tz: of 

the ice, or the rasitie of fine debrix left by the neltift_., 

of the blocks of ice 14,4ch ourc, ,I.1.ett or partly tr..lriet.i 

the gravel. 

Layers !If till are Also prinent locally in aravol. 

a layer lien beneath part of malla, !there it 1,1a, panetr.tod 

by a nunbnr of %oils. ?here tho till layer has an %Mont of ' 

1 to 2 acres; it is as moh as sevelml foot thick, 1111 

about 15 foot blnoith the ltnd stlrface. 

Oravol exTlooed t tho bluff -It 'loose ..may contains a bed 

of post th t is as much ao 3 foot thicL in aone places. 

74+, :*;laciefltrrial naterials in the a5rioultural aroa are 

pemoable. here the lan4 surface is underlain by sInd and 

sravol it is aenerally oell tto axcept here till is et 

shallow depth. .ost of the wells in the ar,ic.,ltural area 

Obtain their %rater from oind and :Twill. 

..laview:.stuvarine )eposits 

Ilanc and in Inc Arm Ilacial silt broudit into brackw 

tel tinter by natanuaka a n1J Ivore has boal Anti Is being 

deposited as bars, mudifIr.%.0, and, beaches. 

22 



	

	

	

 

	

:oraci41 10DRPA, 

Satin Nopoeits 

Coil: 1,17voits in the ndttlnuaka acriculttubal 

area consiot chiarly of silt am! sandy cilt (loess); AVJA 

is proont 3iiU.y, cenerAlly in dunes. rho frequency 

cLrv4s in figuro 3 (pip 24) Molt the excellent **rani; char-
acteristic of wind.deposited raterial. 

janplen of solian Gam! ;And silt examined limier the 

1c.:-(xlcope consist chiefly of quarts grains Adel, cmcept 

for *:,.he larger ones, are fresh Andrtn,77.- of &irk.1ax—. 

rock are incl4ded ,,,64s the sand 5r4ns. In ...11.1T7 soctiors 

lotiormet part of the Ica contains pabblos .tz.J.c*blein 

derive I fror the aelerlyinz mtrial. 

layer:, of pinl:ish...:.411.t:; or. 'ray vacInic %sh 

occ- x in *JIG oolian sand Xr11.1 silt. 

itratificltion of the tsoltrtn depooito is poorly a:lo • n 

(17:„ct where ash lnyers, =rtes of - /mody debris or of hl...iunt 

or Atornating sandy and silty atrea!ts are present. The 

dunes :ire nade tip or inclined beds. ;one of the sand 

all tho loess is bedded pnr,Follel to tho l3m surface. lie 

verticAl jointing characteristic of loses in .imy classic 

areLts is developed hare only in thi&,. oections of eilty &irt.! 

near the riatanucka bluff north of ;J..-.ior. 

The solian donoes it3 of t! ,T ,!.-ale r,vxic J.t! zr.1 

.ro:: aro -ell tivoli pormabL). 

23 



	

	

	
 

	

	

	

	

AmpAre 3, . .1sequency curves of (Kilian ,nd 
silt. 

31. 3an'l :ror, cliff.4end dune en the west bluff of Alta. 
aver about 2 riles nesatill of F 3,1414tr. 

32. Auld, le in 331. 
SZ.0 leliment fror. MX,/ duile bortde MAtdinusim aver 

3 miles southwest of ',00se ,..rsok (1950). 
L. Volcanic ash fran layer in 3ilt, exIveld in rand cA 

in terrace at the :rest end of P.odenbury :matte.
345. ,ilty sand from horiaomal bed beneath cliff.boad 

dunej locality as in 31. 
Alt (lees.) from roe 4A cut along Vann Hi ,ray. an 
:Cart farm, at nerthern ,x1-11 of Palmer. 



	

	

	

	

	

	 		

Slope deposits 

In this area elope deposit* aro unimportInt except 

Along the mountain_ walla at the valley. 

lantle or angular rock fm-,noat3 intaratitial 

fine material covers much of th,a upp.Ir ;);firt of Lazy Vf,ountain. 

':'he material differs from sandy till in the .121T.I.Lar. 

weathered claracter of its fr4gmenta and in its tel' f^ con,. 

petite The frail:lents aro &mt.:taut-is, whichforms the hod-

roc!' hi:71-mr on the 7- wantJin• Liattle depoait i3 nttrib. 

uteri to breaking and tranx7ort of roc::. by frost. 

deposits formed fron underlying unconsolicLted natoei:as 

rive been recomised at a few lecIlities an the valloy floor. 

?alue, composed of roc tra.:71ent3 of a wide 

r. ,o of 31:104, is ..Ariestit band %th rock clifft %Linz 7amt of 

the eastern ,.ind aovthern siile4 of the valley. It is bocit 

developed be; ioneer 

3oth talus .- Arl the frost.diz.,,Lr!Ied matt-ial an 1.axy 

14mntn.in are reLltively permele. 

leposits of poorly sorted :71.!riAl trwlo7orted by 

sluikping, rairmah, or nab:mow are present locally beiseath 

bluffs cut Li uncomsolidited nLiterial. 'plisse deposit* are 

generally rel,.tively icipernam,ble. 

Pans 

.ieveral ....11uvial fans are nit And south 

25 
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of Lazy "contain. Init, are compose," t poorly sorted 

.1nd igvvols Irregular bede_i!,414 uit'a channel outmand.fill 

structure, is exposed at uno locality. Theoar deposita aro 

rot:tiveXy per-.osbles 

NengLxial Lake 4nd trear Atrmits 

Jepoeits of reloarImpd gray :1, sand, and :Alt ocel,.r 

tho of existing non41acittl strews. :hay of the 

lake:; on the 1, 71 Ire being tilled by the deposition 

of In tint w.to- 3h ores reAt is also being 10703-

!->olrlj Arnined tracts throuttiout tho areas 'Alpool:x 

(„1.4.c. %.rineusrliurl, repcnbtod (Irwin, 1. Ls, personal corm. 

.4, 1949) to be fared by the nlant •°jwa, are Tre3 ;,r,t 

in rzany clar aIoll rv,.1 be sow: an tIle 

bottoms of some of tho ltOssip 

1-...txki:r116,1AAIT 

WNW= 'te...ikasika 'aimsta 

31actiU „:rosion of the v,lley Jalls iz bent, tiols% on 

Aoneer roak, just beyond the Unit at the area napped LI 

plate 2; thaws facets formed by the trunentien of pr glacial. 

spurs Ire oenspieu.lues On two epure, about ane.nalf xnd 

ene nile met et tbs %nik timer bridge, facets renoh an al-

titude of about 2,50, feet. the lower parts of Vw: fleets, 

below 3n altitude of ibout 1,600 feet, are soneuhat rte 
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steeply inclinsd4 The isp7ter part et the facet ane cils 

vest st bream is a sariss at sabparalial, steeply im. 

slimed surfaces rising one above and behind mother (fig. 4, 

p* W. The higkar, stepliko faceto c:ocinot be exnlained by 

simple glaeial erosion. al the facets strike nbout N6095. 

Of aloe joints observed in an Aztarep at the bridge, six 

strike northeast, five of then betteen 1745% and 1175S4 The 

writer beliircle that g4aciAl erosion of this neunt4Jin 

was in pnrt joint.controlUdIk the tr.mcated spurs that 

stcoa 4gher than the upper 3tArrce ar tho ice during the 

last ,f!,lacition (and Which may have boor inherited from an 

older glactition) were °rattail back by .oint-c4ntrolled frost. 

wedliag. .0cerdirts to this interpret.7ition the eteplike 

l'cets aro not 4::4 lirectly to Ilacial *melon. Ieettuee 

their lowest extent is dinbiout t© okattlato neither they nor 

CAe lerier fasts zive reliable evidence of the this as of 

tho last ice that =copied the valley. 

The small bedroll: !Lille an the valley floor (pl. 2) are 

ar- >OW arid rounded, 12u1 vadoubtodly were shaped by glacta 

eroelea. Gn Abu; butte , wiAch rises nearly 800 feet 

above the vraley floor aoutheast of i.almer, ;.ind 

striateC rock DI cos 7a00 exposed near the eurnit. 

striae tren,'. -,-Jent* 
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4114-S21 be. 19. 744041 AIIPPnAtien 

lround orsine 

Greund oraine for2s the Land surface in -tuch o1 the 

wontern 4alf of the Matimuska ;alley birxieLltural ,Irea; 

it is predoiinently till but sand and revel mantle its 

swrface locnlly. vie, of the i:rusill.v.lishhook roa0. and 

north of the Oasilla.Mmik rand the 13mmixm1 moraine is in. 

terrupted onl; by out's& dranaTe channels and rostrictod 

Qrc:.as of other glacial f 7arthor to the east an71 

sotitit o our:arable ground 13 in-eernably romesontotk 

by tau till that is oxpeeod in fey localities ar that -3 

:mown to lie bonolth tho ravel de-Amit3 .?!.5.c!,, for- the land 

surface. In 7;eneral thl toperxlphy of the lrouN1 -fusairla 

consists of rolling hilly. a.IA valleys 'linr 1 relief of LT) 

feet or leas. :!owtrivIr, two contrnetLv.: types as te.:Tapily 

aro rore3sn.. Ilho first of 7',CDC is -:haractoriaed by sys-

tematic oriertatl_In of it!. feA.,roo; the Nscoad theloe lirAo 

rogJiau-ity in the patteirr cf its 5Ir2ace. 

In the f;round Acry of :it.lun Ratlrekld 

Lake and north of line bet-cerri , Ittman at Lake, elon-

gate w.ibparallel hills and Iraleya trod notxth-scouthuest 

(pl. 2) . This trientation is nade !:lore conspicuous by the 

presonoe of islangpate lakes or marsl-os in 7-tost of the valleys. 

Local relief Within tie.'s tract mny be %Es t5 100 feet 

but is scrnonly 50 feet or. less. ;act lare olen4ate hill 
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consicte of alternatinc low 'molls and sadkIleci adjacent 

lakes or =relies within a Gina. elannate valley aro sop-

aratad by slightly hitthar zround. 

sluncato hills ars cor:oead of till ,Jhicri'l is 

locally nantled by 3raral. Vhe elongate valleys are under.. 

Liin by ravel. gov gaps cut in sore of the slailes o the 

hills are Uso floorwl by Iraval; Lis •9'1 ila,743 lie at hizher 

levels t&-In tha ndjacent valleys. ''AlidJed dcpsita D.:4a 

scc4 of the hillsidos. Aoll a deposit is 17,,,:poaod in a srafra. 

el nit beside tae railrytd al,ot 4-1/2 tAlot soLthoast of 

.oustor., or tr./o-fifths of weA of 73:' 253 (pl. 2). 

,:ere, on tie SOLthOttI3t litle of a hill, harisontU beds of 

zravel 'orAtltiAng ntziaraus strt:Ited bridero end abruptly in 

the hillside ovorlookirl tho valley to the oaet. 

ithin tract west and north It of iittnan 

Groald moraine exlabits a nicroswelief formed by many olall 

5, p. 20; fi;;. 6, p. 31) which rise from the sur-

face if the till and loe.dly protrude throvzh any surfieial 

zrovel ru..*- be present. 1,11wy connonly aro 5 to 10 feet 

hi t. They may be strl..* ar sinuous; they nay 

branch, band, or Lltereect. ,,iotwe of then ire interrupted 

by zaps, beyonA whicil they continuo in tho sane direction 

ar at ln They carnally trend 4use the direction of 

glacial movement. l'he crests of the rid:As am rounded and, 

alon3 their strt:e, 

30 



		

(gin p oc f) 

re 6 , 1;// CPT te'a se a Prnri 



	 	

•• 11141" 

Figure 7. • Oblique aerial 7hotograph ehowinz hilly
belt new attain, and sround normirie ttith oriented lake-% 
to the northwest; view touard the northwest, from an 
'Altitude at *bait 700 Platt. ;be lAkkeemine los.eovored. 

8. = LiAique eter.12.1phetograph 5.101 ,41:1:'4 
nori t-rith oriented Inles rd usershas IJO3t&a -ittiaan; 
view looking southeast, townrd 4n1k Arm and the Chugach
awe, fro an altitude of about 700 feet. 
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*am stpowareo are avlilable r1d4ou ma7 

be seen to have a care of till and wisaatlo of sandy i;r- mel. 

3mah 3 Section is well shown in the railroni cut (rico 5# 

p. 21) end awl pit about 14/2 miles %Jost of Attran. 

The tare of this ridge consists of nassive silty till wi4h 

subordinute# discontinuous sum', - uld pebbly streaks of 

irrecular attitude. 'any at tho smaller rid :Ion consist of 

till without a cover of washed material. 

Jong of the ridgos not aray are mantled by cruel but 

etru surrounded and even in prtrt covered by gravel fill. kt 

tiA) gravel pit 1.1/2 lile3 treat of Yittnan rid,-leo at le ,„:%t 

20 feet hi. are comAetely buried by horizontally boioti 

cobble.and boulder-gravel. A 1.1c.ality fl (fi„:. 6, p. 31) 
some of the small ri(13es we partly buried by 4ravel. :iere 

co.* of tho ritk;e3 trynd more or loaa 2r..rallel to the contour 

of lently sloping; hillside; locully the intor.ride fill 

is just atasficient to ,Ave the hillelle stopliko fern. 

:or of the fill here cansitts of opent,oe-. cobble-t3ravel. 

it the lake north of the railroad 3 mi/o5 southeast of 

,8ton (p14 2) till ridzos lect4nd Ian a hillside ,nd 

across peat.filled for:or N...rt of tiro lake to end abruptly 

at the lreeent shore (al. 6# locality A., p. 31). 1 pavorient 

of luz cobbles an the la;-o bottor At the end of each ride 

shells that it once extended farCiar -Into the lake. 

The writer saw no eiridenco ttv t teee rid ;es are other 
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than do,2ositiimal; ho bolievos they aro -lost plausibly am-

plainod CX33 fillings. O vist4lizos their :ormation 

by a se(pence 6l4c:z foll‘rro. Glacial stagnation in the 

fittaanw:cy,ston area me ccowpanied by the forlaton of 

crevasses that o....told thrJugh Like brittle ice to the under.. 

lying surface. )ebrie aceumulatied ia the crevasses by 

aluvping trorl the upper ed,-;os of thq mlls and by tho :at'. 

inn of debris...laden bloeLs of ice ttit. , fro- the in1l3. 

yrvJo of the crevasses ramaned relatively short. fthers, 

though leirer, Aid not contain CANsuill.fltyn; streams 

until after considor:Iblo nate:vial hM accma;..Ltoe in thor. 

r.M- continued 1tin7 of the ice mass sore of t:4e cravannoa 

joinod lnd were occ',,Nied by nelt:ator 3trecz-mi. Nrtilor 

melting loft tho cre7asso standinj a3 rid(7,os. :kat-

water drainas shifted to nmdly.exposed ground moraine, but 

ums cenfined by the ridilev and by decayinc ice blocks. 

Gravel till -.az Aoposited hot-,roen and wen °vox* sore of tho 

Loollly the Tieltuater strew= %fora st:fficiently 

cometont to leave opar!: r;ravel in their chInnolts. This 

sucleated aoquonce of ir,,ents is 1111_.strl,ee by fik!!ure 91 

A-0 (p. 35). 

The elongate valleys In tho ,Ircolnd - zoraino ars nost 

reasonably explained as the depre3sions left by melting of 

the last remainint blouks of ice. Till ridges ettenditv, 

into a lie basin (p. 33), and Loritontally bodded gravol 
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terminating beside and n.ovt -mother valley (p. 30)) pub-

stantiate this conclusion. he oeparation of the lee 

le part of the hypothesis alroady described, is illustrated 

by figure 9, Cift, (14 354 

the topo4raphy of the ground runrairmi in this tract 

weet and nortilwest of Pittman '41as been described as eensidt-

lac of elongate, alternating, subparallel hills and vmlleys 

whose trend is at a high mnale to the direction of tia.tciA. 

gnovesnent. *tall ridges o. the hills Aro retutily explainal. 

by the inaugnee of stagnant ice upon deposition, but no 

IRAL explanation can account for the lar-vr features, the 

hills and 'alleys. The triter beltsvos that the major 

topography here was forlea Af't©r advk.nce af the ice had 

ceased but befOre the formation of throt4h.geing crevasses; 

and that the topography ;fat forl-!Oki by t. iii diciosi!,ion 

debris beneath meltinr, etaznant ice i ',4Ach the load :iad 

boon err,centrated in sUbparallel *ones. 1e sug,:e,st,o4 

quango of developrynt is sham by ft:1w* 9. The dehrisi-

rie:1 sones in the ice my have been folded medial no 

eush as may be seen on the nhi.!-Ispina (hiss ~ burn,19)5) and 

Daring Glaciers along the gulf of aaatta. In summary, the 

uriter concluded that the mannw in - tach CA) str!nant ice 

melted was due in tar "e part to to a ford of the underlying 

dopositianal topography, which in turn had been determined 

by the distribution of rock debris in the stamant ice. 
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Aecreti,'In of till benalth roving ice, a pr sea 

acce:ted 423 Can:Mr/11C* intim 'WIT of glacial delve:sits, 

requires the 71e1tir..1 of toe at the base of the 7,1acier. 

3ulth melting may be explained by the 7.1ress‘xe at the °von-

ico or by the heat of friction caused by its move-

ment (Nollerl, 1952, p. 1004). It owls th::.it two 

'1%ctorio lay affect neltirvf of the b7;3a1 ice of a starpant 

:..71acier: the trinsmittul lcord of 7,:t4tospharic heat by 

neltmiter descatmlin through the lee (711waite3, 1950, P. 17), 

e upann-1 nevi of Garth 11;1:4 fro,: Lonelth the 7:lacier. 

10 1ici3r lay in thetsinualtzt Valley pro,)ably 

t21:.1gtto glacier, in the tomincloay of 411-4ann (19481 

9. V); oldor reference not seen); that is, iout the 

:lacfar the tely,crituve was that of the - 5,31,tinz:, *Int at 

the ice, o*ept for a relatively thin layer ty.t the irtrface 

in Irtiters Under each temperature ecenditione he:Ht, 

duced into the cLacier be :7, r A labia far neltL'vo. ice„ 

rather than being tramanittod it. It is difficlilt 

to assess the relative imrIrtAnce of the two sources of heat 

ucce.;sted with repurd to thO basal ice. It *ems likely, 

hotover, 7eroolation of unter from the misrule of the 

glacier would '.1.3V0 been important only I...Tine Later 3taces 

of stagnation, a2tJr openings had been formed. 'Artiti heat 

may therefore have boon of welter reliutive importance 

during earlier gst..or, of stem:Mien. 
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Altheupli e:rt!1 !le t eacantng .1t. the ,77.-ctInd cltrt,.ce is 

sufficient to melt only a f:-action Of an inch at ice per 

yer, its effect on overlying ice might be an.i)reciable °vox% 

a lone ttle. Included rock Clbris would be in temperature 

eqUlibriun wivi the wurrmandinc icl, and heat received by 

ice-er.d.dobris at 32". would be expended in apaltin5 ice 

rather than in chawl.mt. the temperJAtxe of the debAs. It 

would seam, therefore, that under conditions of !..miforta 

herlt flow debrissaaden ice wall,1 undergo nore rapid Ileltinc 

per unit volzme than relattvely clots ice. This a3su'llt4on 

has teen ride in figure 9, is (p. 35), 'which presents the 

vritarte explanAtion of the .eliffel-natial tepolnnp:ly famed 

beraath the sta;Inant ice. 

aroead !lamina !tlich laeca tLts conspicuous orientAtion 

of reattf fe:-.,t:l*es is exposed in severta as raeb oxtenain,r; 

sout,:,,ae:v.-,Inrri froc! the vicinity of xasilla to loose lay 

(pl. 2). 

Thin ,7orand nomino in compoeed of broad irrell,L-ir !Alla 

sop tee by a filmi flat.floored erittotsh channels ane 

smiler valley° and irregular depressions. he inrIer 

feat:xi:13 have a lenerU ook...timentward trend, the smaller 

fa:„.4 ros are not cor.37icumAsly oriented.. 

The lerane can3ist.J of till bt in -lany places its 

slx.face is nantled by ::7,121 deposito; 2loat of those Nero 

probably laid Uown by meltwuter strels, althaAll Dom ,lay 
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have boon lat doun frar melting ice. It is possible that 

thin estuarine deposits OCCIpy 80m0 of the depressions in 

the creund moraine near c)oose 'Jay. T'any erratic boulders 

lie upon the surface of the floraine. Locally there are 

sinuous ridges up to about 1 mile long and 30 feet high. 

levoral such ridges 1 to 1.4/2 miles zlorthwest of 4asilla, 

and tTte smaller ones near tho highway about 3 miles wrmit Of 

4asilla, appear to be es;e:trzi. 2141 ridge, three.fifths of a 

mile west atm ro-.d about 5 niles northoact of is 

'avocado it leastain part, of till. Inconspicuows gravel 

rides up to 5 foot hish and several '11Jtctreed Yet lon,-; lie 

ea ground moraine tv;rth of the highway about 5 mile . nfArth-

mat of wuella. 7rese rilztls aro ipamliol ::nom trond 

northwest. £11 of the ridge. wore 2robably for-: in 

tunnels or crevasse" in the ice; tllo oinzle till rid; :o met 

have been formed in a crevasse. in the manner already pos-

tulated for ridges near rittmen. 

Along the odges of wine of t'to valleys in the mound 

norzAine the moraine is indented by terraces that are trular-

lain by cravol. t.'"Noat three-quarters of a mile nortlieeot 

of lasilla is a sertoo of channel atrolla cut into 

the ett,e of vie taortine Liao Lucile. jone of the 

channel scrolls nay have been cut by sibclacial streans, 

but ems, * well developed loop (pl. 2), is noire protably 

cut by a stream fro-. the aouth or o, gat, flowimt; oior uhat 

ic not:. the 'allay. 
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The lamer valleys oxt1m11.1-41 acrow the grcwo.41 ::ox ine 

are floored by .!zwel deposits that are described in the 

next socti._ of this thesis. Till is kaolin to be :,1; or 

neer the surface beside sr-o of tsle7,3 villeys, am, for exam. 

pie, on the shores *i Lae (ice;. 10, p. 41); till 

probably and the valoys at shallov depth. ..no or the 

cto!!ors 3 miles wet:It of lwalla crosan lotr t;Ilt 

st-:Ands only slieltly hinher ArJley fl or at :Axil. 

Creek. .f the of 3.1* o,ist o^ 

twitted sand and gravc.11 i3 ooad 1.0 feet aboyo the shore 

(sue,1951) at Lake lasilla. It is evident that the 

valley ),tiose axis plasm) throi.:"; xtsil.la !ns formed by the 

uncovurtng of ier-ession t> .o ice mthor than by 

oroolor„ tLo L!: t)rinl in it ',furs oc,:upled by the 

last blocks of dec%7inf; ice. 7-oltIrater 3Lreivz 

flowiJ(!: ;%lurt.7 the edilpos of '',:4033 ico -lasses Llid dmin 

terrace depoeita. The ice..111Jc wiran of theme haainm 

is substAntied not only by the bodded deposits And 

channel scrolls alrey described but by the pattern of 

spits in Lake 4asills and per lAlse to the east (pi. 4). 

The Other large lake basins north and northest of 

.Asillet are Also "lost reasonably o:.-31:airlod 3,0 ice-blook 

holes. !rimy smaller depreosionsr._!- reraine! the 

prdbubly also of this oricin. 3*-4e these fileaUfir 

de7lressiens are floored by ollenwar cobbLigsrefflei Vidak 
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?igure 1:?.. Sketch nap and section in „Aaci..1
drift at 3nd near Lahe nailll. 



	

 

must have been deposited by neltIrttcr treams of consid. 

*rabies volume. 

It ia possible that the form of the land surface in 

the a described in the pro edine, par '&e nay be cc. 

plained by an extension of Vele trincrosis qsed io explain. 

Jaz the ground marline near Attriktn. The hilly areas near 

,Wails trend in the direction of clacial .ievemento houevor, 

ilad with lack of tulditianal oviionco they aru as readily 

.3111sirad by deposition beneath novt17, ice. 

and neraino 

Rills of till south of liz Lao Ire contirazok_s to the 

woJt it an am;atelyJul of hills that =tondo from the 

vicinity of Allow lnd Nancy, nurt.40ent of :iouston, to !-7.nik 

Ira near 00ese tiny (pl. 2). On the basis of aarill rihoto. 

grapi:s, ihor N. V. ..,:a.rlatrom of th., J. leological ..;urvey 

(parsortA. Corrnalc,--,iont 1)49; inter?rets thic i.elt of hills 

as the end :,‘.orains of th4 last ,;Lxier wtlicil lay over Van 

ugrimatural area. lhe writer bolieven this interpretation 

to 1,4.2 eerroct. Me arcuate hilly Solt is offset to the 

oast, south 4f 3i Lake, allA it is possible that two end 

of slightly different ago ars present nort:1 and 

south of the 'all. 
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di Zloraino 

!Alla of till near Bla.17ett Lake, southwe!A of ittt,•• 

man, rise AS much 48 150 toot abova the 3-ux.ro,.ndi; country. 

Mese hills ii.re part of the hill....,• bolt tle._,t o:ctcn,Is 

souttr,low,ward toward Lake. Othor hills in this halt 

are of cluell at lo,st near the surface, and associate: 

with them are pitted and icaiichan.nol 4eposits. Mc hills 

of till may ha.7e been contimuot3 1,,it2 hills on ground 

moraine northwest of Jacobsen La'co (71. N. Ttle hilly bolt 

extending southwest of att.= I% !).-trt represent a 

medill moraine rich grades into reo,und moraine to the oast. 

Lateral ermine 

A beech en the slope of 1.71z7 is intor7rct:pA 

as a lateral moraine depooltal aon7 tha contact 1.4tvfoon 

d icier and wIlley :1..111me c4 tt it Lha bcimch ax2oao 

till restimc on bedree:. 3s boner lion tot on 1,700 and 

2,1f* feet above sea level. 1"v().north of Palmer the 

upper surface of the till deposited bmnaath Cle swo glacier 

is at an altitude of alleut 300 to 400 feet. ?Ito thicLess 

of the ice over this part of the valley may therefore have 

been of the arddr of 1.600 foot. si discontinuous bench 

(not *yipped in pl. 2) whish appears essentially similar to 

that on Lazy llountain extends .1.2.cirz th4 glopo the Tal-

ksatnn ..syntains westward fr neose .:litoek and beyond t:A) 
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canyon of Little 3usitna River. Over a distance of 6 niles 

it slopes westward tram an certitude of about 2,500 feet to 

about 2,000 feet, er about 30 feet per mile. 

'42:taksElarlegi 

sravel and sand cover :1 lar p:Irt of 

the Irilley flosr. Neltwator strrans lutvo boon the principal 

a4ent3 reeponsible ror the fornation of all these lepeeits; 

,:bere the deposits were associated with iee, I!ogiowlr, melt-

Jac of the ice so 7,1dified ther the t in same locnlitios 

their fl4vizttile nature is obscured. 

Jistinction between proclaciA and ice-,contact 

fe:Atures ( 'Mint, l'.047, P. 33) may be aT-lied to rlany of Cle 

deposits deecribel in this thesis. The patincor de2osits, 

laid dew same dist!Ince in front of the ice after deglacia. 

tion in the .7.zric-atural area, are tmly proclacial. ader 

deposits formed before aer,laciation was complete rand. from 

t:)oae ?rofoundly modified by the ::,-Aolting or ))1xisd ice to 

U;rose not rlodified At all; ems individual ftIA!iree 

Tdtted in one locality and not in another. Mc distinction 

betueen roz1 c ial and lee-oontkxt deposits is foiloved in 

the pameraphs below as an aid in description, and it is 

nentioned in the lemnd at the realogic rim) (pl. 2). Me 

difficulty of clatsiftinc sane of the flaturee, houever, 

makos advisable the use of :laciorkivial nap units c-osen 
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on =other biles. 

Jo;43sits 

'ate modern prsoilacial deposits are boin,-; forriod dom-

stroa:-. fret. the oxistiur, ?Iltartus!:a Knik fllactero. 

-inter and sediment in those streanc are derived ch iofly 

from the r7,Laciars arzcay,t during the period of snow !!alt in 

the spring. itroon flow decreases wirivirdly in winter, Mid 

very little suspended sodintmt in than carried. 

The ?len iver is Rbout 55 

;11.1.035 lang; over this distant .4 its 7:radiant is about 29 feet 

or lthin the ;',.,71cultura1 lrea the is up to 

1414 zrlio iAds in pliwot %glare its rAley vnlls are of 

unconnolictatel natoriAl; tah* t:li.my is 21 feat fixer 

Theali vi.il plait of icnik liver is about 25 

lonz and up to 2-1/2 idea vzido; its gri-liant is .1bot,::: 10 

feet per rile. 

The surface of v. Iluvill pliin is nearly fltt, 

Uring lotomutar st-zos its 1,,o,U roliaf is conmonly 5 to 

10 foot or less. It consists of :-,any braided ch-inels 

separated by lot:, flat-to7,71ed bArs a: int,:rboaded samdy 

creme' and sand. is lanerUl7 subordinate except in 

absIndonod channels otloro it has settled frarl standing water 

after flooding. 

The thiclziess of the tIkrtrial-21ain de-onits of the 
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modern etreale is not Imovm. Civ2-Lael noasuromnts ac4e by 

the 3.elegical Airway 401(x.7 the depth of scour at the Matta. 

nueka River highway brik,4 during hiih t*ter to be at least 

, feet. lbram telephone poles were driven 19 to 21 feet 

into gravel beadle the approach to the Knik River brid::a 

without encotratoring bedrock. 

Low tro.„)-covared terraces -alma Mitanuska !ti'', and 

£ of 'fly stronirls flouiraz into. it, appear to be 

alightly older than the active allwial attn. The terracem 

stand a to feet above the :liefit nodern dopoeits; 

in many places they are savored by cottortloods t; 

about 100 reAzte old. 11vi1 f,As such au to or noose 

and :..eka Cmoks, also n fe- 7 foot iijter than the activo 

lluvial ;lair, have been erode by the rivIr ,Ind trenched 

by their oun streams. It is reason.:Ible to concludes that 

since depot't!.on of these low terrace fan deposits Mata-

nutia River Itas eroded its 311uvial plain; it nny 7>o loin 

30 under present conditions. 

ravel deposits in ether terraces, hi:ther than those 

already described bct lower than the temtce on which iltIner 

is situated, aro the isuaina of older proclacial alluvial 

)La:11 tarraOSO iDelpje those at at Matanuska 

;Aver at the :IiIrray MAW, and others east of too river 

between the b.:,14e end talk River. 

The terra up* it:lob Palmer avIndo is -va.t of 

conspicuous t11:1.t, trusore ch ore 
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than the modern Matanuska plain. The Palmer t.AP•sr:lco in 

nearly flat; over most of its surface the local relief is 

net mere than a few fest. Near ;'J.nor sever-A low bedrock 

Mills rise above Ito surface. Irnedtitely s(Ah aouth. 

east of Psi:. r the terrace surface is nearly slooth, buinc 

marked only by shallow swalea and few low terraces that 

are inconspimious on the 17ound. Beginning about 2 milon 

to the south it grades southvard into pittod topographi 

forlad floom the terreee by the melting of buried or partly-

blxied blocks of iso. illere the terrace 4110;.ent 13 dcrlinant 

avor the pitting the surface has been rapped as %lluvial. 

plain deposits (pl. 2). 

;.t the river north of ;)4,1rnor t terrace underlain 

by till covered by It most A fat, feet of sravel. Hero the 

territce platay iA due to arm:Lon. A 14011 About 1.1/4 miles 

south.southwest of penetrates 65 foot of ::ravol rest-

ink; on till thAt appears to be the same as the till TWA:' the 

surface farther north. Other yells about 1.3/4 zriler: south. 

east of l'almer penetrate as reach as la) feet (one well, 

poesibly 202i feet) of gavel. The writer believes ti::t C43 

prooanco of till near the scrf:Ice north of Paller in 

Ivirt be attributed to depocition by lodgment belAnd hills an 

the bedros) floor of the valley. It is possible, in addition, 

that the aream, flowing thrvu.g4 the narrow gap in the bed-

rock near the present highwly brig o, eroded the tmet south 

of Pal,er to :2. level lower than thLit of the Troacrit terrace, 

1.7 
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that this valley was later built up by alluviAtion, and 

that the present i)aloer terrace, including tho part under-

lain at shallow depth by till, ws than cut. The writer 

thinks this hypothesis unlikely, howelvx. 

The srouter part of the Patrler terrftoe is fre of 

pits and nay be considered proglacill. To th south, howh 

ever, it is pitted. lt tha tins the alluvial 7L..in south 

oftal:,..ecr was famed, the adj:teent doposits to the wet, and 

southwest still eont:zined utAzn;,.nt lee. The presence of 

pits Alant, ally part of tho outor *atilt of the terrace ssts 

evA there they 4re due to encroacirent of the strean upon 

adjacent gravel deposits that still cont-nod st;-1:.7IJ.nt 

ice. Mu stream aayLwi filled many of the pito in the not/ 

part of tx:!. :lain as they famed, but after the !Ian 

trwreed of the lest re-raining ice left ijlo present 

rYita. 

The 1.11uvial plain alone, 4asilla rtck and that :AlUV 

usitna aivor (pl. 2 are unpitted :tre therefore 

conaid?red Fronlzici31. The ,...teltuater thit forpad the exm 

in 1,:rr,e part from the northern edge of ice thnt lay near 

Meese Crook. 

Allvvial-pltin deposits in marq of the meltvatar 

drai3a:e ehennele croslina grouRd morRine in the western 

part of the A...xiculturel area also are largely praelecial. 

The depesitn pitted locally, however. 

ate 
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acne and in Knik trn, glottal silt brit into brack-

ish water by Mnik and Xatomska :livers is beinr ::eposited 

as beaches z; xi bars. Uorth of .nik WIM And -feat of Mata-

nuska is a flat surface that aids 20 to )O foot above mean 

sea lovel. 11.46 flat is undorlain by tough, roltively in.. 

permeable gruy silt. Area= crossing it are nearly bank. 

full at the avarale high tide (the tide range at Anchorage, 

farther west an Knik Nrnl, is of the order of 30 Zult), tnd 

probaUly the flit is partly covered by ver7 !lira.. tides. 

"rther east, noar leedy Like, are fresh...water boss undor-

lain by gray silt which roseMbles the estuarine :silt seen 

fartfosr west. Aresi-lail sand farz the srrfuco of the flat 

at Matanuz.ka and neix the point at 1-412Leh rook enters 

ado flat. Ito bovmartry between fluvial and fltm .3.esttiarine 

deposits is thus eaLlbliahed k.laply within bro,k Units (p1. 2). 

.21 sirilar at the a.14uri CA:k stAtion, south of 

41m, the gilt rangQe from 4 to lom thiu: 11 feet thick; 

a wall about 20 feet deep lAssos throviftx the silt and obtains 

water rro,%, underlying gritv-tl. It i3 possible that tile silt 

de its north of the est1;ary are of sivAL4r thickness, but 

ineGmatice is availaLle. 

jars in tip4 1.,odern estL,Iary re:„.v.1 F low31 Bomar:hat lcryer 

thi.x. that of hii,h tide. It seams lilroly thir. relation 

axisuld during formatiar of tha flat sort!.: of Mnik tvie, and 

that the flat was farmed dusinz a stand of the 304 levera1 

49 

https://Matanuz.ka


	

	

feet higher, relntive to the land surf:am, than thtt of the 

present. Later debssition by flooanz cttri:'43 ,fery !Agh 

tUaa probably has built up the. flat eoziewitat ..*.nd smoothed 

irregulerities tu :its surface. It is posrAble Lhnit estuarine 

material wus depositid In smP o of the lower lerressiane in 

the grouhd normino new. 7f ,r3ay at this tiLls. 

Ice-contact loposite 

The higher tqlarRces, north and west of ?mlmer, unlike 

that an which the city is sitLatod, are of dominantly ice. 

contact nature. !fear tha Matrmuska bluff thesIne terraces 

:Ire fairly 'will preserved. Towurd the vert am! zou.thwest 

they Ini0e into pitted topography ever sort dirt:lncos. 

vver mei of the cocntry Athin a nilm or t-1) cif Palner the 

or in. fluviatile form of the tc..orxr7shy 1;.c seen in 

botween pita. 73,rther irwly the topogr.lphy is Imich 

less re-,1 althmugt the accet-d,Inc'_. of hilltops and the 

:Ireoence of small, flat.torpod Ir vol deposits show its 

fluviatile origin in some localities. The surficial geol. 

airy map (p 1. 2) show the deposits near Matnnuau -iver as 

alluvial.plain dopoeit.e; those to the west that &we 1.3Jor. 

rionfisd by the molting of buried lee are mapped me .,ittA),' 

dopeits. 

Terraces near .aka Creek, and west of Lazy ;*xximiin 

and south of olmieino Creek, also show both prollacial and 

lee.eantaet featLEres„ bv.t the proelacial fe4tarem are 

SO 



	

	

	

	

	

	

da,inaitt and the 7,r` •, is napped a alluviza.pLtill 

depocitv. 

• Jens of the gravel depositz in terraftc r latively 

thin and rent upen till. on tho hic,heat of tho 

terraces velst of Lazy :11.1mtA: reaches! till. l feet benoLtth 

the lr.ind surface. la several ,,:1111c, r;r_ the higher terraces 

nort!,- of Falzer, till Isitto encoltntei-ed It depthe of 2' ftEtt 

or lo. s. The presence of till terns Lth a fo,., feet a :Tavel 

on the Palmer terrace north of the city hz!,s be -n rAintIonol, 

he torn of the Plluvi:1 plain:'. bo motored an ti, e 

basis of thee“,tern-Istos resTIbits th',.1t of the rAlay 

:1:•.;IIrrset in twatooks. :t is evidtmt, :lower:1r, that the 

()Liar :::.tt,:ruaka rfrItta-aft, uith the :JorsitL]: excaption of 

,.:rt of VI' F,Arer torrIce, differ free% v%lley trans in 7.,e 

inz dt.e dominantly to oronion r.tther thilL to aUtiviiltion. 

The thin ,-J..rel eevcq.in7, eacll terrace represents 

nemly the load being shifted taw; the alluvizi ?lain at 

thc tiro it vi lz trenched arl 7.bandolnsd by the etrean. 

:lost of the ronaindor of the grn7e1 nappet! as Illvvial-

TlEin de,nosits (p1. 2) proWthly is IMMAwdown near or in 

scociltlart grit stv:nartt ice. 

Small km. terrace:. such rye that eout17 of Mkt, lmsilla 

(p. 40), Ana simiLlr feate..res north of the !.rice . uld beside 

Laim Lucile, are napped ns ierneitm; they 

are, of course, isemeentect fen.tures. No nttenrt is made 

51 
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Yigure - terit,1 terrLtt- which _Palmer Is 
Eitubted. ?tizer and ALttnusILL River art in tae a 1 udle lit._ace, Lazy 13un- 
ttin in V:t diet-nce, tnd the Talsettnt. aiyantin$ in the diattnce. Note 
;At in 1.7pNcr is rt cl)ruer. View lo.Ain nJrth-nDrtile.pt. UStsG 
cDurte5y ,131(e. LtLtiJn, U. t. 



	

	

	

	

	

to diftermtiato them on the 7polocte map because they 

zrtio into otlior a1.Lyta1 foutLres over Short clincee. 

In t soction delik; 14th glacial dorr)sits evidence 

.;-t&1 to ,:31,o‘, that lopre3siona in ro.mIncrmine 

near i'Ittman„ ;..nd 'dime c inin Lake AMMO% and othor 

la:t:es near it, are ice.bloc12. holes. Other alw2az-ate 

depress:tom and Arose at irroular toperzr,.phy round, xii.. 

eLlt much of the aarioultla.0 ;Ira also are considered to be 

due to the naltiag, or statin;Ant ice upon and about utich 

gravol Ind sand had Wan depusitod. *maeurea in road cuts 

(1951) bstwex &Ler T& Tear 'Amore iho‘i that on many hill-
horisontalljr bedded gr,r11. is truncatiod by the sides of 

tha adjacent closod devmulons. Q iL1f to 1 uile meet of 

171er thoze depressions indarit th-.1 11-eu1 surface of one of 

the terraces otending southwostwArd fro the ri'ror bluff 

nurtl or leaner. ;:ost at the deprussions west And sa,tthw 
went of kairder halm rArly steep uLles, az do thc pits an 

the torrace; the iC4 block:: to ilich thej ro d4 

pro.- ably uxt4ne*d allot to t L x:acill or protruded 

above it. 1.1/2 to 3 nilaz norm and nort1Afost of i'Alner, 
as woll as in or parts of the 'Jsiliricultural rea, there 

are extonave tracts of lontly rollins and modurltaly irreg. 

Lr Lopozr_,*, attribated to the nelting of more deeply 

oti*d ice (4:f. Flint, 1947, fi4. 41B, p. 149). 
tioN; the southern and s out:IT:wt. ern edits *is the traet 
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Fizure 13. 1ertical aeriAl ;tote;71731i of the area 
surrounding the :',1ittlus7,21 \iTictltural :Xporiment Station;
note Crevasse (rilht center),terraces (loft
eInter, lover llft), act.vr right,
upper left). (illotor"pit used b7 courtosy of Jail Con-
servation lorvics, U. Itl:Yt. of 'zrieltiture.) 

• 
• 

life vesI•A`aftwiMil 

;c0, .141111111110, 

•i ., 
p. 

Hoare 14. . Oblique aerial photorTnph aholing 
crevasse fillings and terraces at the .raatanuska Agri.
riAtural :rporinent ltation. 
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betqat'n Palrar md thc J1-rattou the 

htileu ar..) :.Tteop.t.i71ad, olongate, and oriented 

3- I); *rain 1. f'1.::q1.1. al • keeordance of tho 'the) hills 

3 Vititteifln the de gel 3310715is cortamiug. ear the 

7:47,orinant Aation and northuAst of it to ridces and inter. 

voilInc depressions :4.1V arro ainuot43, pzrUaltrt7,s. 

13, 14, p. 35). To the north ith thlts topol7aphy 

grodon into the less regular, pittod topemaphy; to the 4ost 

the ridge-49p* pass into level surfaces that are terraced. 

The local relief is sis much as 150 foot. Jevoral levels of 

rt4g24 and terraces stand one belcr; aaothoz• from north to 

south. A quarter of a rifle nartl'Lof th,1 rmt 3tation 

a crave pit in a ridge exposas !':orlaontpall b(94aod cmvol 

ani Clam =ad; interbedded elaaa snnd and ant; 7rtvel tome 

a::?esed (1951) in a building wxreatton an tho torr,Ace just 

below th2 r Tol nit. 7oelio (1942, p. 365) !-Jta interpreted 

the pamllA inio riagns a3 crovusso fillinzp, deposits 

formod in orwraoses betrieeet TiLlrrow rid es of ice that later 

nelt3d lhe uriter ba1lev,x1 this internrattion to be 

eermot. lhs deposits in tha rtdre: and Aasoclod terracea 

era ?rohAly 17:1!. door in part in standify: - rater, in the 

manner Jolcrib*d b7 ?lint (1928% 

)3rona1t!.1 be creva3se ftLJ±ig lio in a arvIll 

tract 3-1/ ile: not,rirpost of 1or. In another area 

about 0 !lila nortest of ?ittnan, CrOV-1330 fillincs re 
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associated x4th pitted deposits ana eskers. 

Isolated rides thtprob•Cs,,I.:- are es'...t.r.3 lie on ground 

nominal rie-ar 448 (p ) . ccryosed of 

xravel and.sand, aid* ..tro ..aappod eL3 0/11411re (p1,. 2) 

they are in the :L1117 .it tutr itxi, in a trazt 1.713-47. 

jet 411a4 And mei a &o i in ariallar trzicto 

Elasmilere in the mbsultural • 1=tvt.rooe. lreek they 

are aiati' LU pitted deposits. In a 044ve. pit north 

rho wont at t.lbe stave, ravel 

sca.d rest cr. 3roted nateriall the Tavel and Load -re 

veil bed*. bt fJt ztki ou:, by swirl yjnj d localy 

litt lea. 

;Awe Lvtiii. clOit ot 4i:'cnti.-"cd 

durinz,rppin. osz. tricie are in the t.r4;:tiirth nd 

or rnlief is zlight ;Ind 1.,h _re f 

empootres. :11.43 bel.i.evez it s-fGr nqt ta ,..tt.arrt 

).0 those depo3its rioie 

itas 1;cour, Jane. :-Iost o the deposits we pretd'ly -ire 

however. They appear to cMIS lAit 

cLially of deposits foul rillines Atround ice 

',•-•-.1.acta53 these tvo types of do /Gs it aura ,p-rtianal In 

21...c ers. 

:Le• distribution thro4.4torrt urea 

of las..‘cortte4ct., fewv,ava, it! 'it nurlors or pits, sli.oPic 

that stajiation of 
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Tho fs101....ren for.ted range Zrom those in which gravel ws 

deposited azainot blocl:o of ice protrudini? 'Above it to those 

due to complete covering of the ice. home protrudin 

slid inn, of the adjacent material occurred And slopes 

wore formed at abc4t angle of ropes* of the 

:,oltinc of buried ice resulted in collapse of t4o ovarlyin 

notarial and the for of Jeproa4iono Ath :ryntler 

eloas, and of trlets of zently rollinc cezatry. lrudationa 

bettoark these for-,,s ars comm. In spec 1,:j. Sittl 'tie/1W 

crwttose fillincs and 3okors 

Z07,ether vith ;lacial W 4r4ain by melt-

%slater ctft,-;nation is eme of the dominult 

pr,)caosen that have she th..2 o-,x;:aoe of 1.:41 lloy 

Aritsri, pwrogoa, Ittaivixiat ss. arlitulam 

The devolopment of dr7inaIe G the valley floor durin,-; 

amt - Lttur deraacintion 'Ale studied by reconstruction of tho 

cotArses of *Awash streams. The -atitudes of terraces, 

lonor.-.11y determined by altioeter with bonch-rlark control 

but in a tow fron toporx--;‘)hic mane, tyre 

The:-airs ueod are the ..irk746 tncheraze 00.6, C-7, and :74 
quairtn3los (1)51, 19521 r. ther Ural the loco AcrArate 
Corpe ef zaineera Pups used aL the base for 'he acol. 

11: nap, plate 2 (tho UJ(; napu eotAd net be used for
41 2 because they cevilr only part of the .4 Vicultural

area). The estuarine flat north of Raik amy be
cited as an szarzple of the difference in tapogruphy
sham b the two 304,3 of lips: the V, litanuzlea quad. 
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malls 24101M5 several hills -t:Irked by tha 50'oot contour
on the flit meat ofr‘At::,nuaka; cc the ,13 G.7 quadrangle
t;.e highest contour here is 25 feet Above aca level;
field emination shows that the 171:1.t is ne:Irly
lean and nowhere approuches Itn ..7.1titude of 50 feet. 

en.......111411.0•11111111.111.0. vamoweamipmems. 

plotted n7Anst dovmstrtm. The tarraces ;.tnd their 

Atitudtw shor.4n by plate 3, the corr:Ispandin7 prorilos 

by plate 4. 

In order to minimise error in ,Ietar-alzing the altitudes 

most ::,r3risurements urn* checked by rel:E.,zting each Altimeter 

truerse in reverse. Measuronents ortlj qlore the 

for- of the terraces np7)eared net 6J have been iltklified by 

Later (Ironton, pittinl, or -!!eriositler. Corr3ction for the 

tAxlmess a the eoltan 3antla, 'rich cInformz with the 

topor phy, ;lade except 4t a r(ri loc-aitles where 

Atit-Aes were ilenoured upon the :•.1.-enu:..;ka elsewhere 

in t..;'.e xicultt.anal area the difit.:-enca n t!licico4:3* of to 

Loess butt stn loetlitioo even sever .1 !Alen 4Ittrt i 44bn... 

arc11 not nore than A few foots and is rithin the 1i-ti. 

ot :leasurement error. nor wo; any correction a: altitude 

.3.ttempted because of the distance of a tiwr4c:,,, from tale 

colter 1i of it.z alluvia plain. Such oormciAln coGld 

not be determined frail the dAta at handl aar9avtr.,7, 

farm of the active nlluvial plains si..z7:osts that the older 

plains nay have boon nearly fL...t„ And that any correetion 

-eould be small. 
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We of the :,.:7,ricult,tr::11 area, was Anst:rad. -)stablitated 

sus:Tvated corrrAatiorts of twraces aro rthown an plate 

4. The rosultilz profile:I re believed to several 

of the older &TIAA lines of 11--2....rausksa Aivor. 

Awry ot,Lar profiles that :1iitt be conretroct. froLl 

coObinations of tarrIces in the trrict nort or Efti: Arm 

and t. estuarine flat .mull not rnpresont old grnle lines. 

It is Trident from the terrace ::gip 01. 3) that zsam of the 
parently-,:arrelatblo terrices reprlsont Afferent atm= 

co. .1n and shotld not be correlated. In :.:dition there are,zrs. -

tIrr:tceo forrlel in associa'Aan tat .n': ice that do not 

represent extensive A1t:viI1 plains. :3evcra1 hills of till, 

trtlacted by stro erosion covure, b: thin grlvel 

depisit*, arn indicated on the tcl-r' ce and to are, 

Claval in filure 1* (p. 41). These terraces, 1.:nd no doubt 

many others on hilltops .1nd hill3iden, ere formed by melt-

triter 3 irt3 3 flood across or s-,tatc hic;h parts 

of the :_,,rovnd :loraine thly yrotruded tlirov41 the uaeting 

ioe 3t x deancinion. Lower..lying till meet of one hill 

(tin. 10) is not corcyNti by 77r,viel. '711/3 till anpoare not 

to Mire been erood by runt Inter; it ev{dnntlywas pro-

tected by the overlying ice Mile the }Ablator •.-nrs being 

eroded. 

Meet at the larce, preeserro;:,. tivrrrtf!os in the 

alricilltural area ;.t.re in tho tr-.1ct bordel-tn47 



		

	

	 	

	 	

	

Aver nit nn the mirth* It appoara fro- field 

obs4rvatAxis (not yet supported by altitude detfaminations) 

that emal txrrace3 in much of the remainder of the agricul. 

turul will r,crnit regonstruetiot, of rlelttriter 

courses. It seems likely that the most tvortant outwash 

van aloa:r. the omreee muted by zonspicuous 

terruoes along and north of thtnuaka 'liver and rnik laNN. 

(The remainder of the r.oltwater fray: the northern part of 

tle valley floor nrob:,:Ay ArAned satAlitard from wig Lake 

to aooso 3ays insiae the end -lamina, and p2.3ed throvgh 

the TiorAne along the preaent course off.' Little -;;Initnn Tlivor.) 

01J 5rar.'e lino6 ( -,14, 4) havo wirly the sae gradient, 

.1.) to 22 font or rile; it is intereatim: to note thA: 

the profile te active :latnuaka 1711i:1 is vary 

1142.rly %;41th the older, profiliar. If th' r 

construction of "rade liras in n1.) 4 is vaid, tho older 

44. tho:Ji4 raeltx.iter coursed rereivee mach ofthoir drainalo 

fro Icn near or beyond the northeastern 4(ize of the agricul.. 

Lxsa. The reason for the trenchang of tho auccwIlive 

1,Luvial plains iv not clew. (4' seveml hypotheses advrinced 

oy rhmuitea (1950, p. 50) to accovst for the trenednr, of 

51LciorINia:i.14Qpeeits, that Ilhich seems meat masonuble 

with r:41'erionco to area is 4..ohawe of stmlils frau. 

depouiting to eroding due to recession of their 4;ource to a 

greater dist,7ince riser the locality in question thus Chin -r 
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its position an the nor z.1 outioash otroan "rails/ (stoepel 

um tbo leo front, due to wseazi7. 411-avi.tion; 7re Lseuntle 

downstreau. poe Illy Ath erloJiaL of Lila -1:vvi-.1 plAin 

• ioa ettnnot 1.1.Q ,,aintained its forrur g7.iient mr. that 

the Leo is no rre3,,nt t3 .)rov-1414 - source 

of wftter and amdiment;. UO4 of this oxpLmatio% here 

require3 th,4 ghla level A.4 not ri..v si,,nificantly d-ring 

trenching. 1144) fact that most of t.ho tevraoes are pitted 

• 3t they % ter:404 over r-7...Lati-toly abort 

;41riod (although the time require; for tho ice blocks in 

4rtivol deposit4 to melt is net ;21e413), perhape sa=t enough 

or sea-level rise to have been socon reviro. 

Aaat is tht! Chief 3ovrce of C) :lajor stroan was f 

anzt,j1 nr-v,fley that .1.1 5m..1,1euts of 

gLze2s3ively nlaInz not b- dotmctablo 

in recoast.ructId :vofilaa. inch a locatiy% Qf the 

aot.:.rve is cinsid2rod roasortabla, 7.;rticu1ar1y a:: &Iliac:La. 

tiara nay :lavc bean Nell tdv%nood :1%-e at the tiz..-4 If forma• 

t or, tho tem-leen. 

7mrInz docl4ciation in t z, cantra part of tho valley 

fl:nr, • *t2tin;: ice lay afar of tho ttnilla; 

the L,st blocks or loo Oecraidoi A.;:10(IS f,O.ct•;:. • i.ich nom.:-

had the conepicuma lake:, them. iruix-iiLge from this fee 

woo in 1,:.tr;:o part to tho coc.tht, 1.,onz ect7,ao And 

bsymd it. !art of thc ..:lL::.{;ez• spilitv.i over to the smth 



	

	

	

	

	

	

	

	

	

at a point just east of 112111a, joinim the vin 

drainage. lbs last neltuator dr•Airutro rral t.;:e Lake Lucila 

depression flowed wrot bey ad tha i41111 to 

wide outwash draina.7o course is rscA: eccupiad by 5nall 

1,;.4;12.0 oroeice :viti.4446 fro, derression 

ivllowedtw 3outhward courauo C ,JhAt is now ;:ov-Amlood 

drAinzi.,o trot:: the nortlartl cwt a:* tho Mita. 

htAL.a Ice, :mod prob.lbly inc1udin4 Prom tits cnyone of 

:acAtle zaso Little Jwitna Avuri flawed %long the 

preauot (;ourtsu of Little :Ausitni.: 

Tho triter originally coniidiszvd the Ailuvial plain 

Ausilla Cxeek to have been dtlo to superposition of an 

strsau upon ice mod a:1)rib, but, fot,nd difficulty it 

o,4,14aing stre,A wcc1:1 liftvo bacon, established across 

the :lain trend of tho ice and presuistbly 3c roes 

trend of ti.e 1..oporuphy of ice ,nd 

zhelattiz (porriolLal taxmalio&i.lao, 1:52 has suggeJt-

4:.1 .1.tif.t the coLnA of .:rack nit re,.11n:_.Uy be ex. 

A-4;10d by intezpitlan at dr-inA,-,A dLrin4 

poszibly by the ovorsnillioz z f divideG as :platinz 1c::1 

:Altod may. reins; ixaterpret,::.tion 

carrec;* !t lacks field datA to support the hypothesiv, 

!.owever, an the inferred mil/coca 4evelopment in fizu.rr4 

;I). 65) is oftorod only toutz,Uvely. It ap-,er..ro re-Lann-

https://re,.11n:_.Uy
https://draina.7o
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able to eenclude, nonotheleoso that southward ahirtalligide 

dr.a.naze, such as tint at Lake zat,:i that 1:::errod 

in the devaolicAsnt at the .silly %an an 

portant factor La thtl develoveent &sing do-

-tc end -cur tNAt., lieu went of the ar,rictiltural 

area in brcaahed ttuzlr Anctiore, :ALA :west of Oovao Bay (see 

pie 1), and the gap in occupied by =XL: .trN. It „tpnears 

tail; ads Lap nay eXi4tAk.:. since L.ti tit,aos In the 

(ArtpLiinly iL -4.1,4 ivoelnt sta4eso 

:Ade p1.,.+ iris .-Jore formod ,21117.Tam; that to now .P. 

mai of tho neltmator ioo al the 

floor pawl-ilk's thread' t. 

On. the be oh at ..,iehel.‘a.x.. joist tho gap 

pzseed ui,14 about 1,..)0 Dot, of °atm-

rintf 3114., clAy wit.'eout. t.!;41, 10,4se tar the formation. 

succatd 1,414 otateit io Like :wA'.,:..,Lie 4r .d ,,t, .:41t.it,.%:.• of ,.)0 

fts2L, 1).../54 (sr this Atst,;...111,4 fi'.,efl,;..1 145 feet 

,11.; :reae:11., 1ev41. It is WSJ a' tett 

ikons stf.:otl cocibidee .bly brill ItAs pc..iit Lima 

*A, • 
.0.10111t.0 the *ilt: -144 ; 1 1-.: se 4. 

C*4 • a. 112 064. 1411A11 :1. ostua-

risior ilispocite no.Ar isohoznige s....1::;ent, that luplifL of tho 

Lind surr.itco Lae :41cpe oar remit .rroti abee 1:st 

„;,10.ciatiaia. It thus aims likaly that chanaes 04" level in 



	

	

	

	

	

	

	

	

tag' innodiate re;- ion h4va been not only oustAic but in 

punt ism/static followin3 rencval of the load of 4.x!Lil ice. 

If warping or the land eurfaoe occurred, to it is not 

evident strewn Irofiies in the Ai7....-icuttoural area (di.. 4); 

t%c profiles and the active ,11trtial plain of 4-Lar7 

AN4r stio..;. very nearly the sw,e Iradiont. It is possible 

that wurpice;, if it occurred, affected ally the esternnont 

;mot of the 4srieultural area, beyond Via terraces in pl:Ito 

4, U? that it oecurred chiefly during the eArly stits of 

,:,e1:;,:1.7A.:Aon and VIZ nearly carklete by the time those 

ter,iceia liore formed. !Farther consideration of this 1.7›rob1a7., 

raust additioall tam 

-,140 /Inane:it estuary, "t7 1:;10 foriod by drutinin.;.ni:: 

of the lowerrumt part of the ?:211.1,..-Matontaska lalley by the 

rtac sea level. Tho flat n.arth of i-mik 

in reusonsbly =p1A.nad by lit unlit% otto land, elov-At 

ing the ettuarile de:loeits; by a slii;ht drop in sea level; 

car b.; a cfrlbintion f thou fActors. InnemuCh as avitA4sce 

or uplift ut.; not l*ound in the agricultural area 

ovsstatic chan:- 13.:e in zt4 considered the more roa::on. 

.4b141 explanation of the basia of *bailable Information. 

recant slightly higher level of the listanuska allu-

vial plain, sugassed by low terraces, and fans, 

L:10 been Lis seed (p. 46). The writer believes thlt this 

poir.11Ated higher -,11:An is too low to be correld with 
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the estLarine - Ad that t1,1 pl%in 15 sonet yourvmr. 

E3311 amstitta 

2o1ian deposits nantle tho land surf4ce of the mholo of 

the Tlatanuska Valley .14ricultural artty: Att =option of 

the active nlnins of 3one recent 

terraces, flats subject to tidal floodin::, and fa-. stem 

Jlopes VI bedrock. Over th9 !,,r3Itt,v1r part of thn IriclatAxal 

area this mantle comiats of loess, but sand 1.3 :resent in 

several local areas, enerAly in dunos. Vises And.blaton 

deposits have been discusse. by' ',fuel: (193)4 lockie (1)4(),, 

and !q.ack (1951). 

lunes occur in fol.tr zoneral tracts within Cie 

ttrr-i area (fig. 16, p. ,19): between Fish r!reek and '7.00se 

Day) on the bluff uest of noose crook, nelii Jin Creek, and 

alonz the EatAnuska blAT north of UalmOr. 

Dlit;13en Ash Zreol: and aeons lay, dunes are flout con-

apilvtously dovelcpod within 1 to 2 :Alcoa of ?tab ::res2:. 

ey are s1n3ate in 0.;:illand trend coLthuoett poorly ex. 

posed fereset bafx, lip 3outhwerst,fraNis d=as -,ro 5 to 

10 feet or more hi'th and 47.o eeveral hundreki foot lonr,,, 

re"hey lie UpOU gro..:A nominal and the cL,:no fiold is tr_n-

c4ted to the northeast by the bluff ovarlookin 'rl. 

Th dtme.building wimls blor' from thq aortheAst, the 

sand prehably was derived from hare alluvial illaia2 

tending over 44,%t ia now the estImry And the fl.1 boside 
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Ite northwietward egteasionis of soy0711.1 :::!Ich alluvial plaine, 

-,..4-estrit 3.0 terrutoe mortlie4st of atik. .11-1 o duner aro 

cevored by ww%thered e—,..easets an aim 

con:.-iQz.ont Ath 

fly/ &nod lie upan c;rtwel on the vont 

bi:c.if of :- o. Creel: about 2 nilee upstream how ita rlouth. • 

irktle dunes oval im plant 5 to 10 feet high, and up to 

aboA 1(X) cot 25.) feet 1c03. tread .14ost.,..nri. 

4.7". layorz c f &Lilt, it - thic:1L, are iw.,orbeddod. to 1.1/2 iziu 

axlk.: in one of the dunes; assoct:ir..ed stith 30110 of tilo 

silt layers are thin dark bands rich in riattor. tea 

cetpo3um of sagdy loetia nearby shows two tilin Uvula of vol'. 

C3.Ttie Ualtt, but layers .era found 1..-1 the ‘.Lnes. 

v.-JAI-Jere-1 I :sc, the otlrf..ee at the dlaloc 81401-13 that they 

:Ire not ...vdern. 1v is Un.A:tialy they war° for..vd 13 

q*,.410{2 4100Y utich nom direo-

ticti trend f t%e azia • of -.Ilia :itit..viuttioi 

they reoll So:IA(4 before tho canyon tits out. 

rat‘, interto,:.(L:d L. ..yerun roproaant perioi:As of de-

crci.L:iod wind strsrzt.h; the d.tr - bands are incipiknIt soils. 

dF .7;:o field north or :Ayer near Creek extontl:.: 

far A milt across a low terr:.,:cor to,..rard 134tts. 'f'ho 

dunett -,%rc cr1on:71te and treinl z-xo 10 to 15 

root high and 'Lip to sever.-A htulc roj. f( at lona. !1.47.r tho 

river they are partly LcArred by vo,-,Jtaatier.; beyond it 
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dint nee cud abot..t a wartor a diL £: the river they 

coraplately atradilised by vecoV.tion, inc1.44.1t17 trews. 

Jturva of 9 tro;is, •Mite Jpruce cut during tile perizxl 1949-

51. have ISZ,G I*" :r Or 70 to ye. _1s, ;:njui in the 

duneo Shows only alight ircan—staininc ter the surface. 

711,4E;e dunes are nodern. Miro bow., b:Alt by Ands 

down t 4 Valley; the isttnJ i3 derived rrce it3 bey;, ..e 

alt. The dune field 1Li.s atvtined its unxiimat 

:wet ergiutirw conditlina s for dtu.ot Itava buss built 

bac% tc hAedgo of the - .111:via/ -dla..r.. 

ridnG of ..;.1.1sir. trald cilpped by cliff.h;v1,1 ,:ox4:3 ex. 

Wanda Acrt,f:; t. od:w of the %rent blasf of "kat.Lnao!r-..; !liver 

for 2 f1 s, be -Amin; 1-1/2 northtt.;3t of the 

1.ij=way brid r f",.3.nur. his ride i3 .:evor,.1 1-eundred 

Dxot -Ado and :7!'" to 30 foot above tho r7cAixIct 

s:xface to ""t.) tir Lir in 

plan An1 up to 3r,c .-Ire made of fine to 

col.rov% sarld 6 tev.74tIv.r sale mulos 1-41.11.oe 

r. 
:are c •Irric..0. by ;-.7 ast st fact: oiTit:illytr • at arra 

.77:nosure3 in sever 1 &nes by the the 

7,3 Cr-:di.:. tovard both their loo .1.,1A3a. 

th'.: Chine3 MTN! st.abilized by vogotitin; owur..1. t:vare 

aro eottary,:ookla 1 ir.chu.s in dia:lot3: ,3r larDar -.-e 

4 .4. I ad .ala . ')y :;-trty ..'ke • b ten v) • -t•4,4. 

rotro,.t tho -4,13y itrV ..toderni 
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and 111,11t of .k7A-..;rial carriud from tho t:tanlelta 

t sovoral lecUitiec l!atanuuka tluff the 

sand eqTosin6 rir! 7)4nccth thu d4ries is 

Zroilion of a &As a feti hunkir,31 yardu south ot the junction 
of thy 31enn the Ia1nikir.4ishhook road has un-

covors.1 this old©r alltds wttl,vh rests on gllei41 dal.ontts. 

1A- to 1/2-inch b:Ande of vlic.lAc tah and ssloral 

1:.;er of And ellty snnd ars irtiAldled th!„s 

aand. B7 their outlro.; putt? (ft;4, 17, p. 73) tTlcy &:cre. 

tha beddiri in Cze wand be:1041;1 tLa 0:13orltially 

orinontal. 7hiv san it he about 40 foct this c; the &Ino 

rostirr: it it :alvovt 31 r;t 

',11 =silent dec ,̂:- J,i_oc of %,7, 131t4$ io given by '1%1(417 

(19)n), 14110 dRovs tl!, it or eolin on-I.:gin. He 

Ci moe.sra wirvl urAnToort of dasts 4.if.1) aceurup. 

laticdn in reCent yea n; burl Tilant Natarial nd volcanic 

abb; .1111,-). tho a.4-race of ths loose 

paralle13 To these argu-

ments Aay be aliod . 41c11..licAl composition ow the 16.33 

(rt„:. 3, p. 24) ani th3 presence of :'.vr1& slA.1 a%olls and 

LiviVilibing :woe. 

ruck (193a, p. finds hat of the 

looaa io Areeteet twar iAlmer :ma 11,:re713en tovArd usilla, 

the Taneetna ".otint.-4..no s an lloo;r7 (p.53) 
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ame,..ttisr part of Ulla dust has co-lo from VA° 

aid* fi.nor a belt aorta nit/must-a *Ivor, 

Aloro horizlntally bided sand xu! srid; loser. ra 114A n 

to mat.. Clio:a:Jos of •At lit 4%) f•-; t,he thiakk:st. 

d...s - g)31t3 ar0 r r 7..lodonblasL: :3 tte ..:,„11 in a bolt 

purtill...1 to Ma:inus nort:. iin..1.- ,14r; in 

t‘lese tao Exotic Lalibas loo is coin 5 to .! f.,ot or 

Lugo thick' FICL.:0 l (p. 69) t;:ta e.,:. 4,:z. lielh; ate 3.00S13 

sections nstabed on around ton flit hilltops of siane 

axtult, wham possible) at :vzny loc:aitio3 

Viral areili• The thiokno33a 3ucl3vt th. t!lo nttanue.a 

pliAis has b a..1 important a-,squrtse of dust ac the fIxod. 

plain of rmik iver. rae vffestard IcrL31 t..;, thic: 

of Lie eqltin ds;:mits is in azrowtent pith tho 

.ourco of trio -rtteri Lay tho List, but it is 

not nt)::-.„..;.,•zw-,1 *•.,^) concludo that Al af it 'r10 derived fret 

Ilains I.,mkr t nriesat coyrees of qik and !ma. 

Jon., of Vr.• loons in the ,ostern ?-rt f tho 

410it probably ex Achr Ultra.' ;laths 

at is not; DIVA , or to the north (or. the dis 

c. nAm 4 dine near 41sh •7:roc%., p. (8). Volcanic ash 

fa nd in one loeulity wet of: surzeets, hwuver) 

that mich Of the loses -4est of ti3i11.,. is oerAvalent in xrA 

to locA ntsar /Alms*, 41v.:T t :,once 71robably can from samosa 

loc.tted essentially 12 those of t..11,, pro3tect. 
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iy fszposres of loess 71n1 horizntAly bedded ernd 

no•;r saner ch.).,.7 :..trtt.1 of v:;1c!-,n1c .ts.t • ivzhe,2 o con. 

Zorms trith t.1-4.%t o f the) w,rf•!ce 0.;.:7 ,o:7:erhy. The br,ncia 

frlm very thin to 'Jout 1/2 inch1,14 thivinaga. tom tha 

Ash is best tievolo-4d, in t' is erAtrui Jo-snits 

Uver, the'e are five bur.As! ,Athin a few Inchon 

of etch other, are net: A. the botton of t. tvo, alsoW4 

tcrothor, arJ fl-ther cip; :),13 is by itsmlf In 

wart or th lecti,-n. In thinner sections of loolc, farther 

west, the alonaly.spaced pairs topaz:- A3 sir ;la ~:Ands, and 

taroe are present. Pow exposures more than about 2 

miles west of the rive - show threr. Wields, and -400t of 

Asilla ash '4.3 rOCC11.7.ed in only ono locality. This die.. 

tribution of the :Lel is lint-1230f; in a later p4ra7;ranh of 

tic chapter. Tlio source of the AS:t ii not 'man but it no.y 

be rt. 3purr, abort 10, !Ilion to th? asst, er mqe of several 
other vole-anew, farther ...luny (sod .;41 Jnith, 1939, pp. 8l-

12. 21. 16). 

Tuck (1938, (9) also describes tile iecronise in 

siLe of the loos ti with info :4 of listancc Ltata. 

nusta )iver. In 0-)olking of Mtat, ow veer, ha includes 

both silt? 44ch avers :To%ter p.art' or the 

turn' 'ors.:, umi t!le sand -acing the .Jost bluff of :Atanus.1/4a 

Ttie mIttar of terminology is rolativoly uniel?ertant. 

711, signiiicant point -Nock mnkos in that the eal_lan deposits 

are a sin:ao Afiltional data that surort tl,is arca. 
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went are not; awtillio • 

The number und str..4uenc$ 4aski b4ndu t'im eolian 

sections near 24%taniasica Ave:' per-its their etyrrt."1:::tice • 

,and and locum lying en gravel about Maim ivIrtil of :f alp er 

and on tern:lc:43 t4.) t.he with, down to and incilldine tat ar 

which Faller iw situ:zted, xre the dlown to be equivalent. 

do eolian =Antis hare is one contisrloto de2oeit thitt sx-

ten41.3 dcm over the rear: Derr. cea. Lie is the 

ro;71,-_:Inder of the to the Me i3 7).2rt of 

thiz vtie ccr:tinuoua do7-azit overlyirk: tho :/crum,lost 

ha 4:.;.1t) conti5luity aufficiient 

1.7):1.3.1.f; for C:CriZtieri:47, the 1°033 E.ait.1 hori#4ont . .11y bolded 

*ane.. W. tlis arm.: 

itt transiticra trial sand ix: the 1,1:tt-.mtul..,-..-a bL11,`,' to 

7.1 short distance away, evidtInt fror: c xre3w tior. by 

the . to:-.1 bands, is an intereutirw; fhtl_.tureethat, le 

bo tExpectod ifl sucli arou of aolian dc:-..opition near 

tha ..:ou.rca of tho tnaterLU. inst-incas of fr_AC:1 

truntsition seer:, to hare boon deocribod relatively 

h.x.A3var. ':ago IL.f..try2142 LI, the litoratlxe is a locality 1:Lloni:, 

tha _lbe almr (reference by Honor, 1)51, p. 51, to arlth -

mann, 1930/31; orizinal r;L'orwlee not Doan). 

In =Iry *factions tho lowcrrlost rkart of the loo,!..41 con-

tains pobleles and cobbles rror, tho urtilerlyiac 

ZI1toriLl. A a f loc Aitiom tho 1A.a.:41 1oo3r; 
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the till ireasdiatabr beneath it liar° boenrtLayl by frost 

.sties; stonus in this frost.disturbed layer, unlike those 

in the 11.11.1 are split, Ind the material composing the 

layer is nor - t root other local.77,o,rlanwois than t ho ttU 

Mos titer* stones were fesnd in the basal loess, hovever, 

no evidence of frost action or other elope :Yrnt- Almt was ob-

served. In those localities the stones aro :::enorIlly not 

nore than *bout a foot above the base of the locL41. nixing 

at gravel with the overlying loess as a result of the falliir 

;If trees and the tearing u of their roots (Luts 431ati ariEri/O.L.11 

1). 39, is considared the bcmt ft%nlanAtion of tilt) occurrence f.,Nf 

3tonc,-4 in the lkis:a bee. This Axing Tvoecnn is co 'on in 

the - odern foreet .142.41 in loculities tho loeaz lo thin 

anfy 11 to be conplely ..)enatr:Ated by lame mote. 

ieforrntion of the oleer af the loeuc in many 

localities, sown by slitht follin: of the lowers lnd !Addle 

ash bands ard veatherin zones, ia Ittributed to fit action; 

the defornnticm has occurred an flat tmcte 13 :4111 

31,)2eo. Lateral -lovenent of miteriA loc4lly sufficient 

to 1.1.,ste stoma t the loose, tr there k3 little mIxinc 

of loess -Ath the underlying grAvol. It iL; difricUt to 

late tide slight deformation relattle t fcalantice of 

the frostedisturbod layer described in the ..,-aoediatc para. 

n0h; vk,ere it is exposed that layer 1.21 tpA:f1.1.in by loess 

that llcks distinguishable ash bands or othar horizons 
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uhiAtt show deforattion. 

Chirticel ;feathering of the lo.3es irs ovl 'Lent • (Art 

dx:iloaures; where thick: the ryttorial is .t ..11y brotn or 

gniyistimbrotei !the frositly.depositod al it 1,13 =ay). -)eark 

b.-nd:3 in the lighter.coloired represent psrioda of 

MOM e:fective posnibly bosause al' oorarily 

d3ereased deposition of dust. ;one of these dark twirls 

contain considerable ominic -.latter show thzIt 

formAt ion h.ati :iroeoeded appreciably before interri. . 

In the -,?ectorn part of the :its the ':,c_s•Iss 

1.:..ntio than font, t-2.11,.:;:, r.ccle 

ts.7) t.hc. -,itere it, 3 .146o thin (aa, foy 

...101,)C of iia:4 onnt ,a1ot-e%ortikoast of tho 

brid-u), pedsolisation is well adv.:.nco,..4 le)i1 

;,1.10 blo'.cLu.. sun°, the zliderlying 11..- layer,.-113 

1.6,1.11;.t.i.bro-,21 zone of sealiui-oxide 'Icel.:7,11;4Jan bobloaVL, 

eter?..stic of podao.1.3. tuore those -1ctorn 

devuloped, ash b..i.nda ,ind other 1-,,rizons, i.i troatint 

L. the losse s aro usleed by iron-44,,,inin5. utter 

tau) areil we . o ra3 i ‘.3 Oilesiek42". 

has affected not only the loe:.1,3 bet ..1Jo t1-.0 ?art of 

the till 1>Ineath; in so:le -.)1!Ic4e gat rte oxidation is iloep, 

and the till not C+t. 1 ta.i.) ;Jou:Lin/7 bet:seun t ii. and loc53 

cannot br.! deter the field. 

7.4 loea.; is the parent ru.tur of oat of 
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agricultural soil an the volley floor. nockie (1944V and 

Esellcc-7, and Umard (1931) have deacri'msd the loll &r detail. 

:lellow and nymrd (1951, p. 72) believe L:Lat podnolisation 

is the dominant soilipecundne; proc-13* in aroa but th-tt 

charast:3r13tic podsols hay., developed only ilhere deposition 

of ind.blown material has boon snot4i to rrat podsoli-

T.;:.-c,;ion to 'amp pctoo with the addition of no. 

The hilt parigability of the solian aerial ,Incl the 

7rosolaoe of the vef.71tativo ccri3r (and :-)orii. --13 th...t la:: rain-

intorisity) 3urfoec ruff later 

(woo l.= of t,ho to lnirt7ortInt tho surface 

far •i 13 theroforq sonor.'1 prouorvod. 

*.rozi cm of those dopotlit5 insk;rlific;ult; 7.efore tho 

Introdue t tr; fv7i01.11.t, . re 3ent And on i3 

norto:in ?roblon 0:1 so ;c cixtred land, partic),:larly in tho 

Alittrr sterna novirw: stt:.r n the nati.nuW::;:- . 

'iota ;rind an,_1 rainirot: to bo effoctit in the orosirri 

of bens on .7.3alcmburr 3utte. Ti.t.r.nols helve farmed 

in the leoc::: on thin hill, potrAbly by tho of the 

basal loess into cavitias in underlying '.;ollipse of 

the roots of tho tunnels hi's bonan in' recent yours, And this 

proeo3o may prove it in tho ft:, re this 

srvill area. 

Fr./ exposur3:. of l000m show evidence of erosion After 

on. r Metlioleas tibia loss c Nentle is cc/rtonly tUck-

or in v7],lloys than en adjacent hilltops. -)cettrAtionc 



	

	

	

	

	

	 	  

			 	

	

	

		

	

	

	 	

across a eamll valley and unen the :-.4j4cont ice, onemthird 

of a !Ale south of the rzailroh) 2 r'ilos a-r,at of iittrlan 

(fig. 19, p. al.), allow.d, that here the this!-.neez of the loex..-

rJm:Ac fralI 1.0 it thes on the hilltop to 6,1 inches 

on tlia vUley floor. Upo, hill the loe3 qnd the till 

honc: it ;:re heavily iron.staino4. Tba thick 

loess in the viAley is ligw. te der bremr. and hac liatinct 

vsatheriaj zones and ono aol. band of very irra:72ar 

The loess on the TrAlloy floor prcibl - dorIved in 

newt .Pro the r:::::7.cent hillstle by emission of :10-.14.p.f 

lurit. The of t2z4 ric7 have boor by mirinaLs 

by -eltw.iter Int7u p in Ar7 t by tha And. 

dust nay bct doo3itoe, on or in eito17, either by falling 

upon it or by be !.n7 blecrin with it L;torn4 The snaky 

&I n* illttatmt.,..:d by f1;71xrc !0 (p. 4:; Oft 0:::',-In1A; of the 

•ount of Aunt tilat Jrnov cont:tin ilnder condim 

tions. ttic dune Ima built or. .. bar Lisnide 111,.,7, -inuska 

A.v3r 3 !Ills., 3outhtr.!1.;t af :,00S3 C.160317. no snow lAstod 

,A111 thrcr..-4.1 the etnmer (1950) bemeath a 171rrytecti-„re covar 

of .1;4,1-blow xmr.. The followinz seanen the ,Iritor fottyl 

•a/2-inch bar.d of ailt7 mAnd an plant debrin for for 

'Asound surPtce bonoath tho thie7 1:.yer of sand. :Ile impor-

Ulnas of the :.oposition of wrind-b1oun dust tiren 311,,: in the 

u. Aroa cannot be ooti Astter :.>13Jerva-

t1ons have been r-ade. -41servations d-riAl the Titumn of 

SO 



	  

		 	 	
	 	
	

Figure IZ. Layors of vole,nnic lsh and a Liuriad
soil l4.i7er in sandy loess a% ti::a mat bluff of 
7--atanuskil 71vor akia;t 3 rtilon north al or. 

nzuro 19 • :ioct al-otriinj thiciolesa_ lwas 
on a hill 1.nd t:ia wijetcent aLout 1/3
sok,Ith of the r: llrold 2 east of Pittman. 
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1952 &umlaut that 0,4st, ance 4opositeA on snow, ig likely 

tz rani there whiles to] -1 no: lsts. The dust particles 

become enbeddrici in t.4-is or. crust, protgibly in thc same way 

roc': Aelt ully into the rxrr%cc of 

gLIciai ice by Abrorbing heat fir. rsunlizht. 10:;c arm: 

ovor rlay th,..z be si:nificv.Int in its effklet xit....!.,7! wan 

,-liatributior, of ecLi:An dust. .bmaver, t%o ilport,!nt-

dosition nnotably been Icrirz Irintor ntorms Aber. 

a =Ow cover 

In sane ITirt.!: lf thl are. th3 r::Itie of 

acclation of litJltAn material has '> ^. dltrLn 

r.scent yors. Tuck (193$, p. (49) citec the Ir_rta of sectian 

crner under severn1 inches of soil ,.2e ,r:er: 11.3 ',tat!, 1)35. 

locAittefl are near rati.mual-, f!lorre 

-1Ay ay:loctod. 

mA:ably iz no— very ulo,- ln -!e- ern p.-rt. At. tYz cl. 

t are:i. 

ausio er 2a1:48 i 

3eposits 

Vrost.dieturbed debris, nantlirz ....nderlyinc 

materials frog it is for-od, tends to 3crL.4n the 
eupPeery lo2on of Lazylppearartco of the land Airfac4. 

rOUBtain are nearly Lverrtiore ro,rded; exoert the 

bedrock is covered !iy L'yen frost.ro%an tobriz. lame 

i



	

	

	

	 	

	 	

	

	

at the -.13per clor,e5 exhibit 7.1 :liero-r-:Ilief (1,..0 to poorly 

developed. tk.rf.t.o.nko(t terr,.:x.r...,. 1;paa :Am.1.-1 cf tom.: nuitt-Ar, 

the debris is stab ill. zed by ..'1 •:r0 3 I cover. P:ontlo ulopen 

along the rif!..7e 1.7.7...din,-; to tho atviuitaro liar,..t, holtevor, 

nn !. here orisant'Itior. of tabular rock mfronts it tilltly 

pact:.eci -L4... ...: a extiti-;(11: -, -: dcx.Intilope is cona7., •:.c l't cr.:4 . :It in 

altitude a 2,e`...4t.'..,.)t ort the 3 (.1;, .t.l. i IA' .-- Si o:43 of the rtel.ln-

tain the fron.- -4.2i:.:t tirtkod nzaltle c ,_nt ..,..ina ro..1.104y.1 °.3%%:.itic 

bovaders unlike the beiroc*,-,wi:7---.)sw... an the ..7 nt.-:.-. 4,i-1. Those 

bcr_adero nay repro sent an older glAct-! tioY .!.•,,,--.'" ......1 Jell t,--..€: 

ice 3::tendee. ‘1.:*.her on lif-, zy '.''.*:nt ...in than ,.1,..r.,;,,7 t',t, l. .r.:t 

1.acl..AtIo - . 

Protst-tliturbed. rritori.-.1 --. :.!.:3t1.1-1.f' till hnr:..,e1.7... rocs n-

r.-t trit)11 `',-,t; a fe. .' 1;,-.valitit7t13 lr: tly4 v:yllfry floor. v, ,.,:rc_ it is 

:.,"-...7.1.w.:it1: fi'.43-:77-,linedt 1. tit ,inli`.0. *4. ) ',in'Ior14..1.-:,.,:, till 

it. ,..rit._inf.. •.....cly 37.11t; riton;s• It apr4E:rs -, , -. rri••, ',:c., upunni 

it.to i. ::) frifyr3.,Tirt-::, leels. 

The fron':.:...clittre...od Llytr 7,1i.inti!Liv7 4.31).1 is no:st,. ;lac I. :...1 ; 

it forr.1;,:or. se-y.-a to hare cr.Irtirueti or :.i .,.:r!. fl 1 **sil ti: early 

7.Nart of thi poriod of loo ,,e3.•,00l,:tirAn. .A.I.;".i. di,.to.orb:Ineo 

of the older lotnno r.klorv -• ii fo.., 71acos, 7v..c.r,,,, him) 

0)ccurrod ....t the slno ttte. -.1)o froot.klinturt.vet! rv...terti.l. ar. 

;, --zy .;, '.ount ,.t.n. W:') forlot.I (tier A 73riot.- of tine ,..f.one older 

lint c. snot bk1 fixed. an the basis or avii17,blo a-'enta., 

Talus lo iilreennt 7.3 iX'reltatir 1107170 rif ftatris beneath 
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rock cliffs bel.ot the eurnit or -.?:rd lions the 

mountain front to the so.;th• ,:crkspi.c;.,1-,:s deposits 

are along tha bars© If Axineber jurt 1.1..!coad 1;11e A.:torn 

limit of the .-Irea t'qrzoin. iIere the tal,Ji 

occurs not only benoltil cliff:: but in conic-J. pilos 

1..e..lere it has 7icetentl.L.Itaci by roc!-. full, rock elide, 

ant.) the tallis de!)osits re :.)est7,1..icialg the 

7Nrit. is -part int .7.1,9 31,11.1 hit I.! 14 formed. 

.T.1 t.111..71 f.:113 , )is La:7 Y 7 .otattair. 

!AostTrinzi Fro-. sr..111e3 cl- ttiaL-, VI() literal 

%ay slope ntt an::lers el' 20° gal lens. T..io 

t:! t crois VI° La ..y ..4urrta -in s-;111 and c.H.rry 

ao--..A;lent except duriv, noriou of encya -alt in the 37trinj, 

's11.1.1,11.n7:, of C,.orti vQry elryiTly problay do 

7,Piee ter :),- trt of their alortly o.;.7ter de-

L'Aion. 

:or - ticel at the :An:, •:.lorv; r Ialntain front t,o 

bz.c ,...ase continued to the rxreL;ent• The 17c.r. 

the notch in the han.-,L:47 ao,:th of Lazy ;:ount-Ii:1 

actively. It has no soil as the /..-:ty 

!-.ount,1- 4.n fans have in TAaces, and in m%popros wrIter 

443 se3E1 it ClariVtir18 COb31t30....:771V*1. tit bale 7:21101.111d 

surfacm, 

15 
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r: Lei ttt -lo4 t1L2 of ::ooso %nd ',3)!*/ creel :s (p• 46) 

ha` o boen dc?ocito on plate 

2. 

Lake Fiximixirts 

Late rxwarts, ridrs of sand 4nfl val bilt by ice 

praa,irital;41,7, zhores of many of the larger 

la _ea in t.;.4 arez. ensily accessible example 

may bo e'er: jt tho south chore of Lake lanilla abot.it a mile 

41,::.at Or Ai•ttSii Ia. -108t ccrlapletrouo rerpartr. border 

lnkes north7itlt of rittrrtn. Of the two 

prix4sznes that ccrazonly for-_x LtC-e rsriports .1ater41 expan-

slain of ice alAi to temperatl:Ire changes, awl wind-drift of 

brotzen ice latarA spaneian is the more satisfactory 

explanation of the most conspiol.,ous beca,.; they occur 

on all sides of the lakon. 3ons of the smaller ri(117;es„ along 

the south and soQthvezt sides of the lakes, 1a.1 have boon 

f=ied by the pLeh of ILvt...drftod ice thir.nc4 sprinc seas, 

however. The 3-niter alm no evidence %lot 140:e 267.7-w, ire 

boinc formed at present in the 1Triaulturll area. All the 

rInparts he saw are covered by groom. 

Ile'tvor rlezis 

Bever dans may be seen limn many ortrealis ena 'It Cut 

ends of many Lakec in tie 1-;liol1tura1 area. Post Of the 

e6 
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dans the voriter has seen aro lb:indcood, breached, .21d tract-

covered. Mose 'at lakes are net likely to he emf_sse wit:t 

at o rl parts bocA,:se they aro of local occ,Arrow,te, co-rvonly 

In bodies to4., trail to fam rampant. 

mcazz. a-tot.Na 

Peronnial.ly frozen cretztd (pernatrort) was :round in 

three bogs. Then* are located as fillicr.r.; (sae p1. 2): 2.1/2 

tiles aouthe,i-st of 2.3/4 riles tile,-,fit fif 

‘tanilla; .Ind 2.1/4 • tiloe wen of t he '..-lor:t.1/nt 

fivIrtE lor ,lit7, ir - ,a-I (", 7-ilo io.,th of 

Palmer, 1::.; .!e3cribod by, ltokoJ (1941). day,bt 

there are many IMitimnal :v71-icrtUtkra.1 

area in .,1A.ch 7onr1y ..1.-7. 13ned areas aro untlerLain by 

thin bodie i of rx:,,rmaaially frozen -rxouvi. 

pit (14; noIrrthe soLtherri edge of the beg 2.1/2 mil= 

southeast of Ansilln exposed 2rosen peat underlain by frouen 

loess 21 Inc a'.• thick, 1., a turn underlain by nenfro2en sat-

urated 7,r.m:11.. The rrosen loow contAnn crystals, winlets, 

and snail irro47.11ar nasses of los, toether trith many well. 

pr served twitTe ana other bits of woad. The os.--Ao loes3, 

there it averlies tho Imvel an try! Adjacont Alltop, is 

to 20 incher thielt; in sae sections it cont!Ans rsoorgy 

preaemod weedy material. Itle •rriter bone/yes the ',..onee 

or nany fronts was cli;4r,et4:tritie of the loos in 

https://Peronnial.ly
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mineral durini: it3 3position, rather than poclAi:Lrity of 

the Lieu nor: n4 beneatb the frown pelt. It seems likely 

'hat wood in tha loeraa bonsat4 the bog W%2 prenervod by being 

froseu at some tine el.ibsequont to it deposition, ‘Ind tlat 

wood in nearby -,v.frozm loo7;c, 4,.a largely ''satroyed by 

weatherinz. 

The perennially from lround in thia bcc iz 74ontclncial. 

It prebably rls not formed until the loons :lL1,,,1 114a reached 

approccinately it3 tLicizess in this part of th-a 

tura area; if it haC bow inicmInt thrbou!'".1. ruch of the period 

loom dclocAtIon silty pent I..:could have beon dtrvaitel in 

1.;o7,.. It %;1:1 romiOned frozen for all cr the ilreter part 

of t.hr since its forw.tirpa; if it hnd been thaviod for 

loa7 intervals wolthering of th3 lolss and it* ox i*onic con-

tralto shotad h,wo bocce advInood. widow* Obtained 

door:. aot ,nor tit rio detailol an.t1.17, of tlo frozen mound. 

witer sw no evidence T.;-47ottry7, 

rovannially frozen wound has bevl Irideapmut in the arxicul-

tarsal area, or thi -A. in bags ouch as those) cited it haa ex. 

tendod very far beyond the present borders of the bocs. 

,,TIG11.',..114 T. .01 D I31* 

41AT ,)43 vre;11-41, 

The till deposits described 5.1 earlier action of t:11.3 

thesis appear to forma sinzles more cr lass continuous 

https://an.t1.17


	

	

	

sedinontary unit deposi...id during me glaciltion. :7orrerin,77 

this till in any parts of the alricLltural area are don-

tel•arandous or younger gravel denosits. The other auficial 

deposits described !try .11ao pc:az:ger than the till. Several 

natural exp4sures ana about 35 \mils sitou older glacial 

deposits lying buneath this till. Theme oIdivr aeposits are 

mainly glacion.,Ivial but one .42111 7enetrtes hat :Ay be an 

older till. 

In the bluff Aong nak rr *%ct ?f loose nay the sur-

face till rests tIpan gravel (table 2). In several exposures 

along NatanuskA liver north of Palner tha till lieJ beneath 

surficial gravel but mats upen older gr3vel (table 3). Meet 

of tho wells t1r pass thrba:et the nearwelasface till into 

older deposits are in an area lying with four to we3t, 

nert:iliest, or ,tort' of Palrer, but others .:Are near the 

NpArnAtisrla. xperizimt Station and aboilt 3 miles east of 

Table 4 presents lags of three mei 

second of th"ee is Ibmt three..eiltths of 4 mile west of tho 

Matanuska bluff and 2-1/2 miles north of Palmer; the 'blue 

mud and sravel' 171=7, 63 to 101 feet beneath tho surface is 

correLited ‘-ith the buried t ill in the rhat.AlusI:o. bt.iff 

(table 3). 

Irevel at loose nay locally has beon cemented by iron 

oxide (table 2), sone of it so array that . mizeoz uhidh fail 

from the bluff roltlin as btu iders on tho bona.. .,:md 

brcral f7avtil, 11.4lich the co.! or It probably dim) t o ircn-



	
	 	 	

	
		 	

	
	

	
	

• Oe(dune) 

Nona , .,- '0 leans 
•)t• N•ndtic«n semi o-ct s, it °go Pttedoutwosndeposets 
), Th s leciosJs O. Ground moraine iinck,dng interred aide, %QUATERNARY 

ton deposits On. Lateral moraine 
it =rost gisturbed deposits cc MT Bedrock iMESOZOiC AND TERTIARY 

7 
-• 0, cc 

Dte ne dear's ts 
c7t Nall,Jefr. 3 .A.0. prom depis t5 7 
)ga nide' pi,. r• -*posits 

Fl,rureJAX Generalized section of the PAttanuska Vnlley agricultural 
area showing stratigralhic .1r0.ts. 



	

	

 

3t3iniMC, as ''- V171. 13 layers of slightly consolidteJ 7;%wol 

!.;ay not be cerlented by iron, aro shown by 0004 or thet 

loge. :too lower gravel in the Vidualas%a bLAff is locally 

consolidated allgttly, but here the c4nsolith:tilift nay be 

due to binding by silt; tho same eVect is she es by he,,ps 

Silty ,7avell, formed by slumping and rainwash, nt the base 

of the bluff. 

The older zxnvol ,-1-y represent the adltnee ovtwash (.1f 

the glacier whicli Au-?osited the overlyin::: tIll, the or.,:tww 

nosociatel tie retreat of an earlier ulacior, or both. 

oviderce of weatflring of the gravel stigzests strop ly 

that pnrt of it, at levIst, wee (poseid for some time after 

its iloomition but before being covered by the overlyinr, 

till, and that this 73savel reproom.t3 4.aciation. 

The blue mud/ from 19f. feet to Tedrook at about 22'4 feet, 

in the seed log in tLble 4, nay to till deposited durin: 

this presumed earlier ,Ilacintion. It iw possible that the 

zr4nitie boulder© in the frvet.disturbsd !lantle txl Lazy 

Mount-An (p. 64) also represent this glaciation. 

The surficlal grtvel is locally 100 feet or nova thick; 

in zeneral it sown to thin tourer.: the west. The thicknes 

of the nesr..starfacs till, in wells that pass through it, 

comonly ranges tr 10 to f.:,0 feet. The thickost section of 

till in the agricultural area, limemn to the writt:r, Sc in 

an unfinished well about 3 milect northeast of the rlouth or 
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6a:, o 2. - oetion in bluff nIrtri of -111. 
about mio.,;Itarter nib oast of 1.)030 
nessos ested). 

in 'MASS 
(lout) 

:;o1 i::::1 nand 3 

Till, ftaysi.brown, oil ty; inc11:303 a
few layers of noorly elmod 7ravel 3.5 

Smndy 71e011- colt7blo...lr'vc1; intor* 
boddod .orizontAl send tenomt as nuch 
aa on, foot tile= an0 fit lour; 
elarf crocs 

ielt, brown-black, alabLI„ co twin 
commessed tedirA and eters of 'mod 2-1/2 

3.11t, 1 

3mmi , al lty,, vornevhat iron-at•itnn 3 

3riundy pebblo- tnd cobblo-rsv,311 
corwlieLously iron-stainod; locally
eonselVated 1 

Covered interval 1,.2ginnirr: at bench 5 

:',otal 50.1/2 
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Tula. 3. - 3ectiun in bluff west of Mhtanuska 
ilver about 3 ..tles northwest of Vhtanus'At ivor 
Ashy brldce (ticnesses estiNnted). 

TnicAAes 
(foot) 

golian sand 20 

.A=4 pebbleu and cdbblo.aravel; 
:...rizantmlly bedded 

rill, EXay, silty 44) 

and) zaind silty pebAe- and cobUe-
oravol; slirttly consolidated;
loc.Uy dem-mad beneath ovorlyinr;
till 

overall intorvla bo:innirt; at river 73 
.0.18111114110.0 

'rota 230 
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Tablo 40 Jeleetad drillorof lace tthoulliz the 
prozonco of older ancial denosito it the "r,-ritants%a 

a.-7icultural area (continued). 

TIC tract no. 132 (2-1/2 rillon nort!,_ 
(If :al -or) 

Of; jin i*(1;:t "0,e/9w 1,.:1„. 3::2-.45:31. pyorproviol 
rveal................ . 0 . 15 
lravel.................. 15 - .',3
Blue nud :'114 gravel... 63 - 131 63.101 
gravel, 11 )so.rinnintl.. .103, . llt,
Gravel. • • • • • • • . • ....... .11.) - 1,)5 itly con-
Comentd zravel. ....... .155 ..178 soli 1-.ted ['nye'
Pea gruvol...... ....... .173 -- 181 

. 155.17e andCementod aver. .•••••• 1C1 . 187 
Oravel........... ...... .187 - 1W1 
Flue nud...............198 - 215 
Dlue nud and e4ale 
rock; pipe stopped
at 226 feet an 2. 
foot lodge of hard
shale...............1W • 226 nil 196.226 (?)

iNale, opin hole
from 220 on...........22G - 510 

Tell abandonod . dry
hole 
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Tatilt, 4. «4alactod lozA the 
presenec of older iA le 3 tn hc.47.1rtcl pooit . 
;alley aNric%ltural (ootitiuod). 

\f',C tr.-.ct no. 95 (1 mile northvest 
01" Pal=ar, 

L04 CIA_(SA*19.10;,,, 13* r-TZ:laei 
Topaoil...... .... it000 SOO.* 

• • 0 • • • • 

• • • • • • • a 

Iravel....... ....5 
....28 . 40 

3ranito 45 ?ill 2346 
line 3,4911... • 4" 55rtter, gravel, sand. • .59 Layers of "sortod

aravel _nd mud.. 1„itorl.•1 at
Sand ,rid 

uocc • . L15 
'3111,0 -1,4 and nraVal. .55 - 73 
aravel hold sand... .73 - g turd 73-77 
n1110 nud......t..........77 
4aUer ':;ravel; 60 illet 4rxrial 

14.1
GO©f water in 044,4k.4,41.41.116 g6-de 
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.19;oose Croak; Icrl till entons from 10 feet berieht.h the sur. 

face tc; a egopth of about 1$0 fec!t• and it is not cos l*tely 

penetrated. The. thiermoss of the older gravel 13 ilMOWA at 

only one locality (t 'ble 40 second log); there it is 97 root. 

The later:A axtent of these older glacial deposits is 

r-,ot ?nom, but tho ,Ado distributiaa of the three :;mtleral 

zres whom their pre4onee is established (ne-a. :a.Amr, 

bet%rmen thee Jtation. Akteilla, nt 3oose 

Bay) sugF,so:.. th:t t117 nlay underlie a largz :7-4„ of the 

.rea. The f.'arn or the buried gra-.7.11. 

Also Al not ialowni they nay be out .-a& plains of rllatively 

wido extent) or i series of nar-o-y 

The ,t7-11 of wood from the ?al t at }oose Bay (tabLe 

boon dlterlined by rsdio-cartta d!ttin7, to be 19,1()019CJ 

years (7ulp et al, 1952, pp. 412413). A peat sample 

colloctod by ,.1:-r0304;; lol:..rwolny„ of the loolegieal 3urvey, 

fricrl tili twl the saLith but of 3agle River has boon 

4atad it 144001600 yeags (Kulp, 1952, pi 243)0 Correlation 

or surficial till deposits at loose Bay, and at :3aills ?Aver 

across Falk •'r tc the south, is justified by t heir prods. 

ity in the sane valley. It the work?* values for the radio-

carbon (1.- -*es 7rc uses tilerofore, it is neees&aby to pos-

tUate that the ice.wirrv:, ?oriod proceding the iltivance ef the 

too which laid iloun the yoLnlor till nust here h=ire lAsted 

at least 4,800 years. 
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,4t. the hrxis of "roviorelr 3oterminee mJi.o.criber 

,i,Aterie. Flint and leeway (1951, p. 24) conclude th.tt the ttae 
of yluci-nr! Nankate ice :i.dv,-4m77.1, in the Jtatc of laccrisin 

vias abol;t 11, /ears alre, :;77-447.1e:z of voud fr till of 

tlle Cary () substale and u: tha „-;:ary (•) or (' 

subst;47e am older L'Aan an4: 15.300 yours, ropeettrely 

(Lint 'oevey, 1954 

:,,ritttr concludes tentatively that the glacial 

3pi3DdO the s-rA.ci;:.,1 nour-sur:zce till in 

ars,ricrAttJ-d yas detted Gorr,-

s:unds aprroszLiat.ely In time te, th* 14n.1.;;Ato, ULlouct Lt ray 

halm .44k7rupp, anti tu,%n the ntlirOlato in the 

7,thieL; uaL 'ate l000e and wac Amur 

d. ,t f.or. the -ilrecv&in vor'-ar The :41otAllatod 

Qllor t ill cu.wirtot, bo dated on 4t7t.'e eviionce, 

u v Ara 1.11 S .!ecuitud 4.Lrinc the c :ado 

,i1-404,4in‘ i.tab 1;k:lt. 

741istat=4 !iirtorY 

There little ovi4ence et the form of the preillacial 

torlogn,,A- i 7 thin re.7ion, btlt the mountains met, halm 

prosonted A..2r1r.:%Int apliecranui before the glilteial eteepezp. 

i4c of slopes. This steepening is nest oo:Lspir.vaue 

the front of the Chugnen nano. mhere swami prominent 

scars lure trunectAeti 71odenburc. Sutto anti tho ,nther bedrock 

lie 
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hills bet tanuska and 7:fli1c livers proty,bly aro the-

rel--nonts of tho prenlacial divide seramting thoi-At atreans. 

The writer hap round evidence for clt :lost two glacial 

opiaodes in the' area. The older of these has no =prowls= 

in the topoeraphy & the valley floor. rho deposits of the 

yekinger ice fur-; tho surface ovEr the groter pt oftho 

area. brief nary of the devolopnent of 

the tepoeraphy of the ImIley floor is 7,iven ii th par l3 

Trio last fte ter,s-r,e thAt la7 over the aaricultral aroa, 

larae glacier forled by tAte4 !ier,s:1_11z, of tho Matamdka and 

Knik alAciers a that tIvie (Aimi poftstbly including See from 

fmrther up tr,e 3,Vowt3JC,A Valley), extuude. a fel7 saes toot 

of What ill %QV Rig IA.; tiero itu Auk./ moraine is rresorvod 

,:.- ,-(. the -!1 , Ast. jezlaum.n arctLao hills, convlx toNu: 

ciation gm. the 17erxter part *A" :4.ttrstuaka :;;.de of the 

.ii.1L rl by sta:liw..iort. Thu behavior of the 

ice that Umia is not known. 

Aa 41a.;rodm.i nornine beca;:m m.:posed by melting of 

tho ice, -Joltwater streams began to cut alto 

Across it. -.1.th continued molti, loAer L;round was un-

covered the drainato cixtrJofi In the western 

pal; of ale azrisultural ant:t mucl of the ground moraine 

wls only slichtly riedified b erosion, or by loc41 dsposi-

tie& of thin de-mug:to of grax31, L was boten tho 
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dint:laze channels. To the east thicker gravel de7volte 

wer-- laid iewn hotween 2nd mar blocks of stant ice, r.nd 

dr-iaace cnnols shifted frequently. thick ice 

Li, over nuch of the vallay floor 74,e3t of Flier, a lAr,7e 

p.7xt of thi drainar,e from the4ddL nd northern parts of 

thenmxwaska ice !na estward toward nig Lake and along 

the Little :iusitna. .s the icm thinned this drai:11 artift 

o4 smithwar to Join the main Rat=uska drinage and t,%.• :t 

from the Ka!, ice. rim,' ;keitinr, of the ice to tilo 1.1n3 

sYrface irr3g111,-.r in moot of the agriclatral ,trea. 

:he ZaP the end moraine at Anchera.:e pre5ably ran 

open fron the b,ati:irtainz of the de;17.ciatien. It apars 

that dtving the early part of the de:-:laciAtion so' 1eve7 

c:Incidernbly below its present position. Alluvial 

plqins Alava .re now Natanusk, .iver M flik Arm 

-t.-tre trenched repeatodly. The available evidonce is not 

sm.fficient to 2ernit conclusimAs rocardin!! depresolon of 

the valley floor beneath the load of ice and ito rocovary 

durin and after derlaciation. 4nik :rn me fomod by the 

POstIrlaciU rise of 30A level. The efitIvasy a;::ears to have 

reached a slizht;ly hiT,her level than th.:A of t it11- prooect„ 

relative to th 1rE1. surface, at leact ':m &I-1:1r; 

ti , 1,ivity of th streams cant !nun liatannska 

River ap.earn to have !OOTI OTOdirg: its 71.11%-tvial plain 

within recent t17-1e. 



	

	 	

	

	

	

	

	

	

31aciation on the vAloy floor eras, of coLrscs accom-

panied by glaciztion in the sur-:-ounding mountains. The 

larger mountain valleys held tributary glaciero joinaid 

the .in ice !stream. In of the smaller no .t valleys 

there 14ert r;laciers t4at did not join larjor 1: Lc 

thoir noralnc; be :assn in valleys above 7,klutnu Li.0-4, up 

the Little 3usitna Cany74 anA the v2:Aleys of 7:oese and 

:olvarino CreJks. :-Any valleys -lountain slopes that 

were not -lactated leare affectad by froet actlor, due to the 

mane cold climne wUch prat)ced the ::loatrat ane theso 

Isere covored by s mantle of frostaseizturbe.i lobris. 7!ock 

raasiers now pre4gunp.r1 in s!xle of the racy t..1 i r Y 

11,a boon forr:w1 tine. 

after dtvl%ciPtior on the floor rind. 

blots% dust 17,3 laid dos...in as a riantlo over the zroatar part 

of the azrimAt”ral area: deposition continuos sloIlly at 

tIte present day. 1:neonsolidated deposits were disturbed 

by frow., action, and local bodies of psrunnially 

frozen ground wore tarred in bogs. rostglacial allvial 

fins and talus deposits are still beirw, built along tho 

valley walls. 

aa cur WAT.,T. 

The Matanuska Valley ameicult. area is the -tost 

this.ly settled ruml area in Alaska. '!ere than 300 wells 

https://pre4gunp.r1


	

	

	

	

 

have been dug or drilled here, and they 1.1.ive, in addition 

to data cm the distribution and thickness of tite natarials 

penetrated, vaua-,:le informaaon an the occurrence of 5round 

water in L tc ial deposits. rloat of these wells, and lost 

of the ev:poeures also, are in the culetern hart of the a:ri-

e...ltural urea. Inftrnaties recardinc ground wator is 

th.o.,.ofere istziilod for this part of the valley floor. 

..atex-tstrug atenag. 

rill in important in the :74.ot.r.d-0„;Ator hydrology of the 

agriculturul area beoausc of it3 relativ'e ir2ormeability 

and ite wide dint J.Ar near the land surface. AboLt 

25 wells okr4ati .-atur from till in this Aram 1any other 

Nene rylas into or through it and (Wive their water rror 

zTavel lyint al'evo or beneath it. The dovelogrent af zrond-

water su-prlion Prml till, oven in Wiced anountal must be 

cortaidored bocnt;se of to nood far 1.Krtor al..7plien in 

of till that are alroody settled and becattae of possible 

future need in larle are:..4:: of 7totanti.rtl amiculttrral lnnA, 

as yet unsettlod, 711.1.eh 7J1derlail by till. 

el tests by rearla of 1 v:..r-1.1116.1164, ....j pernea:oter 

(table 5) sug-jJst tat tho per'vability of typical till '4, 

the szrieultural area is of the imr-‘lor of l/I0,000 t11% o: 
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or 

Table 5. lerneability coeffictenteS/ of undisturbed 
samples of sn.t.or.bearing vatgilalss determined pith 

perloaneterv. 

330.4,4401/ 

0.021 505 3331 231) 2105 161 1611 52 
.127 511 3 Otts,1 2in 151 57- 2041, 1 `s9 
.035 42C 3116 2'7)02 2105 166 16 54
.02 is1.l 3041 2533. 2123 12 1 )() 55 180 
• 337 3051 2445 2101. 182255t 2171 157 165 54 
e . 1 319 1.0 
.029 425 23,5 2057 173 
421 419 23r1 2001 ii 175 

0.024 229? 2046 176 

:=pressed in :..oinier's units as tho rats of flow of ;oNiter,
ez:Olins per d ,vs throug t. 1 0roo m.. .fictional ,z.:, . ea of 1 

uare foot under a hydraqlic .77;:4iient of 100 percent at a
t• or 6cm ?, (Ansa, 194-21 p. 7). 

.4.65.11 40nz$1, 1942, pp. !.

..,or letrlr-tri ere 7A1,:. 1e ordar i% thie h theAtons !-? .n th 
s appears from top to bottom, in Vle col,..nna above. 

?Le apparmst decrlq3e j- perrteability ,Ath the in "tout 
samples is attribut3d to the rIleaso of air !Athin them fro* 
the Inter v_sed in the testa. If this Li tr%c t:lo range ir. 
!verneability deterf.inad for n -iven sale is A function of 
the length of the tests amd the best values for --ost samaes 
aro the firoU ones determined. The permeability of those 
xm's, probali can be complred an tho busts qf these toots, 
but emparison ellakais dotominntions with ribliehed deter-
--inItivna on '7.ther etmple3 iv net L7-5tificA ae21. Aso of the 
range in ccollitions on; 'Alieh the different sets of tents 

-,, -"le. 

Li 1. Compact till fro . blt.ff of tt.I.tr”..)3l.z.- 'icor about 1 
nilo north of P.ilmor. 

a 
abovt 4 rAile eitheat of Matanusa . way ,.::o. 

2. 7 frier Layer in till; excvation on 7errin 
ry ever 

gal d :i IrTrirl pit on T•3.1 , cilfltrvial sand P", -1r.Fishhook 
road .bout 206 yards south of usilla Cree. 

(eontimed) 



	

	 	 

	

	

Table S. • Per-peability coefficients of 1:J1Ctiat 
sump's* of wa4 mNsba...xing matarials, dotImined with a
vari-itlewhead per-eaneter (c,Intinue4). 

gi 4• alaeionxiiii. and frcri Travel pit on
reAd About 200 ylrds south of ttaltla Ireek.

5. s in sample 4.
6. Sand from strew.., .a 1/2 mill 3auth of rtinuslat.
7. is in eaumle 
B. 3nnd from har tnNatnnueta River at bridne. 
9. Jand trot dune on bluff of M44,inusluil River about 2 

--J.leo north of :Ialner. 
.......10.01111111111.111.MM 

alcialuvial sand. 7Ao per7ebility of thin sand layers in 

the till, on the other 4and, is comparable with that of 

aurLicial sand. 

In Alriost all 4ello thatobt-An later from till the 

..x1.,er occurs in stir id or 7.3ve1‘l:viers t/ithin the till. These 

per oabie Luyer,,- aro comonly a fi)ot or loos in tAickness, 

but thicker water...blaring zone:: -sire -,1.13etrnted by some yells. 

A Geoliocicai $urvey test hole st:Irted in till, ,lbco„,t 2 miles 

iert!...41,1rtao:Ast, of the Mitanuska Aghwny bridges :-.nn-

otrated 1 foot of coarse sand, 2 feet of gravel, and 1 foot 

of fine and nedium sand before pasling into till again at 

u depth of 26 feet. A well on the .they 7roperty, aNiut 

24/2 :1,ilosrtnorti:eaut of 41silla, Obtains lott4ar from a 

4.4./2 foot sone of stndy material. In a third wall, about 

2 miles northeast oi° the Natanuska vFir h4g4umy bridge, 

water seeps occitr at several levels; here, however, tho 

tuter...tmaring at nay be superglaeial till rather 



		

	

than a layer of sorbed sand and gravel. 

instortanea of frzeturoz, Ir.:Wing till and of s;Andy 

er stony fabric sanest in the :lovan=t of ground water 

through the till, cannot be ozstit4d becalzne of the in. 

adequacy of exposures. 

3priam issuing from till are unilportant. 3eepogo 

frer thin sled cc gravel layers in till -.7; bo observed in 

some exposlires, as in the e;ast Sluff of Mitnuzl-.1 

about half a iilo nrirth of the agony bridge. The flow 

of ucter from seeps the writer has observed i3 not suffi-

cient for mare than a small supply, but the later nay 

present a drAnl:w problem 141 the till in to bo =cavated. 

1whe yields of these wells snail best, but 

wall Tvonstrating one or more ,,lei.;sr-botaring layers in till 

provide a riodent; --nter supply for a hou.seheld or for a 

numbe:7 ff liyortock. Most of theao wells prOb:tbly 

yiei not mom than lOo to 150 gallons per day. ho 

..eo14;ical .311rvey test well 2 'tiles north-nrctho4nt the 

Pi,t:truusita liver iighway bridle was p.Japed steadily at 30 

gallons per hoar over a 3.hour period, with a &lowdown of 

19 feet. The rocovery at water levels in wells in till 

after pempine may be slow; on extreme example is a dug 

well Go the Bradley property, 2.1/2 niles southeast of 

Asills, in Which the wale* level rerrAred 7 Aays to re. 

cover after 250 gallons had been pumped in 15 ~Brutes. 

10 



obtiiiined fraa nemr.surface (Tiporgiatial?) till 

prObably is derived tram precipitation which percolateg 

into the material. Me writer believes t:%at to tor htained 

from included wand or gravel layers is derived fror2 the till 

itself by do..ninrd percolation, and that the cr.antity of 

water ebtaimtle depends not only upon the permeability of 

the till and t%,-: site of the well which collects the toter 

but also on the roof area of th sand or gruvol 1,4yer. 

The hydrologic effect of the tIll, lsido tram tlio 

occurrence of small quantities of unter in sandy llyare it 

eaNtuin, is tvo.fold. ?irst, sae till liel at or 

near the land ar,rfrc.:et bodies of surface water, or bodias 

of ground ucter in thin gravel, nay be held above it; 'where 

it llm at or irs,ediately below the water table, tatter in 

reasonable quantity cannot be obtained from the ..4ppor part 

of the saturated sane. Ascend, where till overlies older 

gravel deposits it -Ay farm a confining layer beneath whlch 

the water is under artesian 7resm.re. Thes;) effedts are 

eensidered in the sectias which !oilmen. 

alaciofluvial Irwrel and 3art,i 

In the Mhtanuaka /alley agricultural area frtndy ;ravel 

and subardiaate sand and clean gravel sr* of such parnedbil. 

ity as to be :oed wmter.bonring ti4teriAl uherever they 

occur belarthe tinter table. They are witt2ly distribnted 
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tIlrout,hollt to :Aroa, 'tost of the recoverIbli z;round 

toter occars in then. 

The dAta in table 5 it the rongs in permeabil-

ity of swytnIcal of jacioflivial sand, and Wow the striking 

Utterance in the perneability of till and Sand hien this 

area. Att.empts to extand th,v3 testa t' include undisturbed 

sauples of nrav*1 are mneuccassful. The triter believes, 

however, thr.t the permeability of meet hovel here is cam. 

parable with that of tha sand. On the othor hand, silty 

gravel far sandy wavel containing rah fine sand or silt is 

protx4bly much loss perneable than the sand toutoi, whereas 

the well sorto:i 7.rlvel seen in some exposures is undoubted-

ly many time rtoro parneable than any of those samples. 

Over a larle part of the acriculttAral ui., ground 

water is present in gravel under wmtorftitable conditilns. 

i'orehod water bodies, howevor, cause apparent local irreg-

ularities in the loyal of the water table. (* c;round 

:.Drainer in t: :o we6tern part of the area, la. tea1 :Aar3:lee, 

and bodies of .11"otInd water in Xi. vel ti.re ;Ield up by till. 

In some horizontlly bided deposits or 5rtivel perched 

greund-eater bedie3 oe.y be above silty layars. Three wells 

a few hundred feet east of the east ena of riodenburg Butte 

dtotaia water at a depth of 28 to 35 foot. In a fourth 
mill here the static water level is 5, feet below the land 

saes ( lber, 1951). Perched water, in bodies up to 



	

	

 

	

a few feet thick, was encountored several level6 in this 

fourth wall; one of the perched bodies tJas at aot . t. 31, fest 

(Prey, J. D., personal communication, 1951). It is li1-2ely 

that in all these wells the sane body of perched water una 

encounteredrpthe impervious layer beneath it may bo a buried 

ehanual floored with silt. 

Many of the 8-3all streamo flowinc across cravol deposits 

that appear to be relatively permeably may be perched. In a 

wall In the C .Lreon property, about 3-1A niles eaot.southeast 

of jattilla, the water stands 33 feet below the land stxface; 

a ere. a few hundred feet away is only about 6 feet lower 

it.41:41 the :7*(7 nd surface at the well. The water level t a 

',fell on the 9.rchnwr and 'lank property, 1.1/2 nil oo norto y of 

'iour ‘!orners, is ,.lout 7 fftut below the level of the bed oC 

Creek, 20 feet away. In a geologicl ;urvey test 

toll about 2 -ilos north of the 'liver bride the hater 

level is about 30 feet below the bed of Bodonbmg ;reek, 51 

feet vay. It sauna likely that the hods of these streams 

have bear rendo-ed relatively Viper,eabla by a ',sear' of 

silt (Codoretrem„ 1952, p. 3) in the 5ravel aver Which they 

flows .11.thrg.lt they revaably feed thu ground.yater body to 

lel;rea. 

The presensa in the arel of Tylre,ld nter bodies, and 

of streams flowing at levels abow: t- a, ,oftteir table 

in the adjacent deposits, cause alylarent Irre71111ritise irl 



	

	

	

	

	 	

	

	

	

the meter - table. Other apparent irrer,ularities may be due 

to the ilrosence of relatively impermeable material at and 

below the level of the uater table. !, Layer of till in 

gravel ber:5_Ah purt of .ts!lla lie: ,.;bout the level of 

t%o water table over u' area of at least I to 2 cros, The 

till is as much as a rev feet thick. !r sevorcl ells tilt; 

:...:ter rove above b:Asa of the till -ston the 1,17er Nas 

ponstrated. 

Ath the 4r-:ception of soaps frao sand in till, 

11 the sprit soon by the -Ariter derOve %Ater from 

gravel. The amino occ,:x. in three ;morn' z.iittions: 

(a) in saturated gray.Z1 hclew Vitt z-144er t;1111., 'a:I:posed by 

recent strearl orosion, as aprin40 alany; 

bl,tf scuth of i'almer and near Matanuska; (b) in t,opegraphic 

ae;,ressions li-ara the vItztar table interaocta .land sur-

face, au pre"bly is the ease at Brasil 3pri. 3.; northwest 

of ':.:11:3er; r„nd (c) at the cent .t of sztturauod zravel and 

Jylorlyinc till, la seems an the hillside ablve (oast of) 

the - outh of71..4111 Creek. 

In the C:la:ter am ',1/.1aterr.ary atratigmpny t'Ae tresencte 

of oVor Ilenclt:1 the sta.ri.11al ar mar.. 

tl,Irfe till in three general are is described. Meet of 

the IvIlt tal:q, roach "..-Ath grmal XIV in the zxea immodtAtuly 

tintat and north of iAlmer, i :ore intorviatiaq t the 

hydro egy of the buried grAvel is therefore available hero 
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than elseNhore in the a,7ritlitural area. In n,any wells 

that pats thro.:11;ts, the buried stratz. of till rin' into the 

underlyinc zravel, the water rises to :-. lcoml *ilhar than 

the Inge of the till; in severill the :static r..ter level is 

tigher than the tpper surface of the till. Ir loll on a 

hilltop about 1 rile tfest.northlfest of Pallor the water 

rises within 20 feet of the 3ur:.1ce, althetl-h the hilltop 

stands 30 to 40 feet above the adjadent aurrounflina land 

esurface. !Imre 22 (g. 111) rximarises the ay2i1-4hle testae 
Mists on the derth and thickness of the stratum Jf till 

and on the witer le7e1 in Aells alone a section west and 

northwest of Palmer. It is evilent that .rtettan conditions 

are defoloped where the bv:.*iol strntum of fAll 1, Velment' 
the cattinod water is probably connacteCi tyylrelolleal4 with 

uneonfine4 'later la places to the till i ^ absent. 

only one well in th a7riclJtral area has been ramped 

at rate 'eater than 100 gallenn per limIte (Ipm)ll Thin 

well, lbout a mile west.northwest of Palner, is reported 

(notArno, 1952) to have yielded llt gpm -At% a irritown of 

35 foot, attar 16 hours' pumping* Its specific c;:llacity 

tax thus about 3.4 gpm per foot of dratsdown. Tt-is 
fininh4d -1.th a screen. It obtelim water frfr sand and 

sandy 5rerol beneath the biAried strfttun of till .Aroady r 

timed. ,00ll beside the hiIhNay aboit 4 milem rv.rth of 

the Knik River bri'lle yielded 44, 311m with a 'ir`t•doien• of 5.6 
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feet after 404/2 hems,pomrdnig. It is a 3.4.mcC epen.crie 

me114 In view of its small sift, lar* of a screens and 

blchor "pacific capacity, it most penstralv materi_l mere 

nraductive than &lid the other well. No ov.Akt. mialL in the 

area have been pumped at rates comparable it 

these. Iftme wells ure pyzarad at rates et z few gps, 

and far only short periods. A yell sammlt one mile .,iest of 

Palmer is rimmed (ravers, 1950) to bs piald,N-'. 5.4$ gpm 

uith a &modern of 7 feet, It a 2... nor test. 

Attila there are as adAtitieen1 data avAitable topermit 

estiration of possible yioles of wells in this Krim, it is 

reasonable to isms* that :seder' tavorble coodltions yields 

corTermble -rit11 these at the firm tom. wells rentianed in 

the preeedirt:-. parucreph off' be cibtainc.:! Pro ent.,Ireted 

grtvel in nany parts at the area, pmrticakrly %ith the voe 

ems' screens and per'wen-development,. 

4ith respect to the quantity of voter available and the 

eon of its acquis44'.4,as the deposits betmeen Pitenmske and 

Calk Rivers prObahly are the most flaverable in the acriculp. 

Ural area. M.) victor table is closer to the emrCuce here 

than in many other parte of the areal and the 5rzvel and 

saw are uell sorted. The ground meter ir t7*.is tract is 

artved firer precipitation an the land smrraele and from v 

oft from the mountains to the east. 

Prailtble inforwtion on the oceurrence of 1roand wftter 

112 



	

		 	

	

	

	

	 	

	

	

	

	

	

	

the terraces west of Len neager. Till is 

41.tmn to lie bier's the u.K.Armout terrace at si.1.1ow depth 

one loexlity, rad bedrock undorilea tLe to wn• terrades in 

th4 v:A. 14411 Creeks Litt.71.;;) -aliato also of 

L1pie, r tigracsid.wwater ream...Ives in the hilly treat 

eA.wer, .mht, and Noose CreeLe, and west ofr„xxft Creek. 

GraVol is preaw,t :21 the pitted deposits and in th* torrasee 

acr 74$1.a Creek, but moot °CUL. rev %malls tLiJ tract end 

In till.. 

114,2t 'AU t.110 alalleaft3. walla MI the Nazar tavae• 

..4re *outh eouthoest of Pallier. They obtain ).uter free 

;--es:41 1Le utter Vine is cenermlly 60 feet or rare nth 

the tv4-11n..re. 111-42r/ 7'111..1 north of Palmer en. 

cot ntorod till, todiloc. a Lot:.4 Iona ‘40.13 Sr, Palmer eb-

tAnod salt from bedrock. 

he gurficia7. 3mvsl deposits that underlie :-Jeet a 00 

ar or. tw far t font as cortith mew-01mA ileck.nd water 

in raw- alcse.Jt:o' -.rolla have cetcauntered ,1,:o..re the 

level at the water %ON/crier. and have hoer either 

lx.nuecoeaft./ or of wall yield. Itte7.• 'probably is readily 

obt-inatle &or rimy of the gruvel der%oattz in druina,,s 

chamels and depressices in the :,Eret.,,rvi -v7-121.2 33t of 

‘.tlett/a. and in the terraces 3o „VI or?.. -tortt 

flout of these mil.vel dertocite to be relativel7 thin, 

hemmers and to rest or till, co t. z. th, rzuentities 

41.

1.0 

https://ileck.nd
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toter coat:11.1,11:1e troll shallow ziells may zetssral 11.0 

The Prl:ii171‘;43 ;1:4 .44,191 bwiaath the or :tsar-

tit:ewe till is :=at.li 414111141 SWlanai :treert I/Italia the :A71*-i.• 

crA.V.zini. area G. .ia ?oissitas that gravel underlie's 

the ti.43. war large oar.; V ...11.47 n.00rt and thea, 

miter capplit: obt4binod rraus deepor tolls in many 

parts at easaki latAiWca only elialloki wells of 

to :11.*I.c; 

gelien Sand and Alt 

The ,,rintip.biatei &mil ciIt tit.4 tepotlits 

In the natzutuezz, :.Lava th untor 

-enoreAy r e ut `nay .0 importnnt in 

h:itirtittcfc cytlar :owe: r, scatuia they 2soo !xx.risable 

nd :4r-it- trIfiltratia-2, %...C.112' that rt..:.1.8t; the land 

surficd. Inr"rnatf /n obtains& lc ring irried.,:tiat =parliaments 

(Alamo pisraoarzl 11;31; shows that on 

t- tiro, one ,tt :oak.? sni thu ct.:-.av :tsar Mat4.muska, if— 

f Bert A. Soil=7;y tJas plAga 

at rlts Ar -t 10 „lot Imi.tura 2f an in oicr.lr for 

sitrornil hc*.z'n ;1.t!, w_tt Ivry not I :-.r.a.ft. 

3341/1 ?ercl..:,' Males fle .tar 

'wind no.t.Imusha bluff aba,;.! amt 

of tal:isr. lanl cM '.(.f.ro- 4 14 foot in 

atewlae; it liem ,:psi pAttt=1 
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bodies, uhich are rran 3 ' o 7 feet thick, are found only 

beneath ta!el pAts (ie,-oleck holes). The imperneable layur 

that retains tho 'Niter bentotth n.,:ch pit is thowlit to be 

either the rest-Ilt, of unforted e1,xcial ddbrin left upon molt. 

!Az: of the bloc!: of ice or j deposit fated in a pond uhich 

eetripted the pit during rating of tho ice bena:A:n. Moot 

individ,a1 pft3 here COMP tt few aoroc or lose. it is evi-

dent that the water in any perched body is ierived only 

rrvft prlcipitation resolved within the pit itself, and that 

the quantity car Inter Ilresent bamaid/1 a pit in km-cho(I 

water in eoliAn dennolts has not boon reporte'd elsewhere in 

•J .,71.4sultural lima, Ind it probly to *iresont only in 

restrited areas near litatan,Beha river where tho eolian 

aterirl, is thick 4nd in oitlAtions %hero 14 11 ....;nderlain 

lee-P.11y by imper-loablo Tutorial. 

Other 'Alconsolidated 1e?osits 

tlluvial.fan and tUus deposits here are waterwbearin; 

but ..tave not heun emplelted beemise of their unfavorable 

Location. star probably could be obtained fror the allusliAlm 

fan lenosits without difficulty if they ism settled. Nothinr, 

is known of VAN pedelble seettrrenne of gronnd tater in the 

ostvarine flat north of Calk Arm. The silt r!opoeita 

ably areare not tinterAearing unless the contain sndy layem. 

ut the CY. statinn near aclutna, south of Knik vmm; 

115 



	

	

	

	

	

Obtains water fra- tho 1;nderlyinz zsavols It is possible 

tit 1.4ter Uso is prworft Vaof1i north of the 

estuary. 

Bedrock 

Althozh soveral wells IL ate ,d area have 

penstrated bedrock, 'Artie lirly in *:,he vleklity of Palmer, 

only a few haie Obtained water f:am it. 

A well about threo-vartcrs a: a mils north eC Dodo 

Wrg Butte is in rock from 36 trot betwatli tho sLrfAce to 

it total depth of 110 feet. The rock probably is gre,.:.n-

stem. The driller's log reporteu water 3t swami love's, 

chiefly below 65 foot; it probtly Is !rived from fractures 

in the rock. 

?wo Sella, :Lni possibly fax, in ar near /alms' Obtain. 

ad salt water f-om be.troel. actin on cl.ality of ,Jater). 

Alifitietual amMalkin 

ate ,, ts of -oil owne/n inlioato that the fluctuation of 

zre4ndowater 1a L3 between wet Ary 7.are is of the 

order of several feet. 1easena Mott :tilns, tLe minter 

levels beip.7, lower in winter and early spriez, hlve also 

been reportod In several wells. :eriodio obsarvtion of 

solocted wellu been carried Or: by the 3ce:ecisal Auvry 

sines 2.90. 
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":,'1larzitole..1.ca1 data for 1%90,51 are incmplete. 1%9 

and 1951 preixALay Avproached the avora.i'ie in procipitution. 

1950 tan a,bnormaly dry. Because the L9rotaitl usually is 

frownri, e refittini; of a.1.1 cis most of the anew in 

4. is urea, aad because And 1:4;.i.a.11:} minovos of the 

isnow ciyter, rileitartyl of !-.7eimfil to :Ippears r.,;› be chiefly 

fru 

ii,wee 23 shown craphlzally tho ritztt:Licate in vats:. 

14Y*1 ai3qrted in tour *vain. Ugh well chows Aeclino in 

winter level during 3,Zot interpreted as refloct.thr, lack at 

'btu:harms Stria r-,.inf411. The fluctuat.S.un is least Sod tha 

recovery Greatest in the '.foods level 

controlled by ilatemiske River. :itch 1.4.11 shok: :At lest 

recovery during the s•. of 1951. 

If recovery of greundmwater levels continuos the 

::LifOrtli,,0 position of the trktor: table is rOC th declines 

fi.lown by the i7sst:Ahs probaLly c:'In be t3! :on repreeentrttive 

of those to be expected ...aus.ally dry yoar. 

Itto rapid decline claw recovory :7'41:nd.water 

elet :us shown by those tiata, suzaeat that antiw44. additions 

to the avow:id-P.:later body rapreiout onl; mic2.1 lroportion 

'41te annual precipitation received in the acric;ittabal 

.4111.1. 
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gvitAt#7 

The samples ,tlose analyses are presontod in taillo 6 

are representative of the chemical character of zrand 

water in the Matanuska ValLoy arxiciltural ea. Ilheee 

nullysea and i.:ithers fn the files of the Cleolcr;ical Airvey 

Ghost that ground va:or hare 3ener4lly is chemically stitft 

able for human cc.iszipticnio It Conmonly centulas leas than 

300 parts per million (ppm4 of diauulred solids. The hard-

ness is :;emerally from 1T, to 201 ppn and is (Iv larnoly to 

calcium and nu ©rite ihamminmse. A ftxti uells (not repre-

sented in table 6; obtain very hard water (about 300 ppm or 

nom); artificial aoftening of eich water its deuirable. 

_Alma wells yield 1Jatar cantaialu: objectionai.le wieunts of 

iron; tha irer cantons, of scam Iles 2'43 and 157 (table 6), 

far example, le sa1:Iciont to cause stainin“ ei clathinz 

laundered in Um, ator. ?ha nitra,a content eatable 

Indicate' of or;anic poli-.4 w ion, LI t4 in 4.4 few samplas 

(for example, ro. 137)1 riost of these samples Aro from 

shallow (*tag wells, which Are purtieularly aLeceptible to 

pellutian. 

Ater fr. grovel best tacr buried str.1.L,n of till 

northwest of i*almer appears not to differ aijnificently 

from water Obtained from gravel above tee till (compare 

4,01,4116. 1071 And 155). The writer believes mbar 

beneath the till is cemnectod laterality with Lnconfised 

https://objectionai.le


	 						

					 	
			 				
	 					 	
							
	

	

						 
	 						
							
							 		
	 					
							
		 					
	 		 		 	
	 	 			

		

	

	

	

	

	 	

	

	 	

	

Table 6. - Chemicel tnElyees 316  -!round 1,,tterliby the GellogieLl 
tvrvey, United ;:tete Le,trtment A' the InttfLor (pkrtri per 

1/ Ales;te Lac. N,) 1)63 x:14l4 1071 155 158 421 5 157 

:Alice (02).-."  15 ld 13 13 3..13 16 
Iron (Fe), tottl....••  J.)1 3 J.)4 ).J2 ).)2 ).)3 ).J6 
CElcium (CE)  14 id j7 46 51 76 75 
Ungnest 1 (.4)  ,.5 5.5 3.4 5.9 5.b 9.4 ..j 
Z.odium ,.re)  .. j.,.1.6 5.7 :(.5 5.5 4.,- 34 ?oteeeium M.. 
biccrbIntlte (:1C*J3) 55 76 las. 16) 143 i36 .V.v6 
Lailf':te (...)/A)  5.9 3.3 4.6 3.7 36 33 35 
Chl-oride (CI) .  . i.z... x.) /...3 1.d 4.5 4.3 le. 
Fluoride (7)  J.4 ,.).) J.1 J.1 :).1 ;.1 
Nitrate (Kul)  ).3 1.3 /.i. d:41.j )..3 9.4 )5 
Dissolved ellidx (sum)  69 3d 155 159 13 ,73 338 
iiLrdness to CLC33 45 6' 131 143 15) 13 '4.69 
,!1 .36.5 7.6 7.3 7.7 (.. 2, 

.tource. of si.11:1(t: 

V.ell in eoli,n rAt:nd; :nAtet .1.:)?erty, 4 tiltE nortn of Pti.Ler. 
114. Fi'leIng fram yr-vel; mile Louth of It, 0.11 

1.371. t e11 ber.e,ttl till; ': 1.7.1er city te:-. 
pbout 1 mile n..)rtautstA .of 

155. 't.1.1 in grcvel; Ltloae firm, ,out lirtaue:.t of ?miler. 
154. Wilhan grrorel; King ::ro.;erty, .14:. mile n.irtn of 113denburp: 

:(3k5. gr:vc1; Hurley 1/4  mile rout': of B.o.enl.ur,-  Putt,. 
157. In till beleoc; Letsttr ir),trty, 

b/ lt 'Act tiity Li b:rit)ry Nu.aber. 



	 	

		

	

	

	

	

	 	

	

Ground water ,tle.1..o the stratum of till is t. 

4wc,ar in srvAl parchol Colic in eoltIn rw,t4rinl 

(sample 1060) is levls concentrtod in moat constituents 

than now, other rxoundmuater anra-.:7,ocle i operelecl 

.rater probably is Ainchari;od fairly rapidly by plaris and 

by lea' :.;e through the Mora of the smal hains; it io 

renewed by locA procirittion, prlswot dicta co 

ln,.z ti trayello in the °oil= %sediment io 

tho...,1;t to oxplAin UM&alt t deg leti of mitur;tlizintIon. 

clr.4so cif the ritltively rlimmilizat.:.on of none 

r;roLzttt...,or *ample. bore (such as the very 11,A:id t ,Atot‘ rimn.w. 

tionod) in not !mom. Dedroclf in tas araa appoura to riell 

htIrder -,,,ater than the uscannolido- Asd sediments, tAt, 

30MG tha IlardwIt t ,tor is oUtainod :r0,1 Iruval. 

avaytelz 102.t "11' t.110 :-dl ttiVfl 

impertincl.1 of the constittAnta in 4 sin3lo analysis, az 

difficult to camp,xo t!..a rewlts tire ,,..r)raosekl in 

parts par million. Conversion of the Aita to equivAlents 

per .illion permits direct comparison. In table 7 some of 

the constltuento of the samples analysed ire presented as 

truivalentz -or -11111on (410m). These sane oanatituonts 

are also plotted an V-iangt).1.(r diazmns (gig. 24, P. 14). 

It is eviAent frcs , the li:r1.01 that the *amiss, uhile of 

a fairly wide rings in concontratian, ure of easoatinari 

the same chemical ohoract4r or composition; they msy be 

https://li:r1.01
https://rlimmilizat.:.on


	

	

	

	 	

	

	 	

	
		

	

		
	 	

v. cues of ims. 

Table 7. - Cho:nictl enblymes of .round w-- ter (tram tctle
er,mossed in e,uiv,ienta ,er milli4n (spa) i;n4 ,.ereent:ge re,leting 

Al. in 
fir. 24: 

L/b. N3.: 

Ca ..... 
As 
Na. i 

TA. 1y 

a: C) .3 

)4.. 

A 

14 13 .07 5 

kitti 1 

epm % 

67 
,) 

,3.?) 
3;. 

1.)5 1)0 

j • 1 j 46 
11 11 

Cl.f.";),.. )5 5 

1 )5 1;) 

1.4. 

2...5 .31 
.Js 6 
.); 6 

1.4. 1). 

x.,%711.1.1 112 
t)M t 478 e. 

1-'15 64 3) 55 77 3.79 7f 3.74 54 
.77 .7 .1.3 17 .5) 15 .77 16 1.(5 ;t4
.-5 ) .11 3 ..4 8 .4J 3 1.48 kk 

..d7 1)) L.3? 1)) 3..9 10) 4.16 10) f,.S7 1:) 

4.61 91 ...b. -)0 "e•)4 7, 3.87 7a 4.;6 64 
.k) 7 .16 6 .75 .;.3 .74 16 .73 11
.35 . .1) 4 .15 5 .3) 6 1.76 d5 

...go 1)3 ,.4) L.)) ).44 il) :..-)6 1)3 6.35 1)) 
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described as moderately hard to hard c4cium bicarbonate 

Vitears• 

urine the earXy dagys at the acriwatural colony 

several veils encountered hichly miner‘lised wuter in bed-

rock in sr near Pater c. The files of the Aaaohe Aural Re-

ha5ilitatioa Corporation list several wells, now abandoned, 

t4't dbtainei salt water, and one that *tamed mstaphur 

water-. Oar Lamle is reported uo !lave had a carbonate hard-

ness of 40,e3oo ppm and a chloride content of 3 ,5ZO pp m. 

eportad differemese in the chemical charadter at these 

nineralised totem sum7set thlt the salt water is of .i.ocal 

occurrence. 21t prebaLly has !rim trapped in the reek stave 

this Ares vas severed by swine er estuarine water at some 

,irate in the past; it is hat racdern salt water from Knik Arm. 

Ithatailida 2gt AMC. 

Palmer is to c only ceneutity iz the Wale*? 

Agricultiwel. area *Ash bas a public water supp1y. initial 

drilline in the teen site wee, for the meet pert, unwelcome. 

AIX' Per miser years the Antanesha Valley Farmers Coope rat.. 

inc teseciation piped water tor its greenery tram Brasil 

3prisge, about 3 miles northwest of Palmer, mod per 

leiter was meld is individuals. The *mortal& flow vas ID. 

suffielent to meet the needs after the dry mason at 1950. 

In 1961 'iv existing pipeline was =tended, And water is 



 

	

	

	

	 	

	

	

	

now Oft:lined fro Carnegie Creek about half a nil° nerth. 

-Jost of the sprigs. 

test veil .1r: completed for the city of talrer in 

JnI.!nry, 1952, and utilization of zrounft linter in the 

fUturu is anticipated. 

A community lec.11 4*s dug in ,ittsilla zworal years ages 

latit it is not in use. At present individual. well,: 3u7p1y 

‘7.-,':.tor for All inhabiVints, 

:174timr :or the, lettleriont at Natanuskat prior to it 

.fundonnont, ,.ros elinee frir a spring at the boxe of the 

tamff 4Lout halt a nila to Sri north. 

Individual are capablo of providin suffiniont 

water for domestic and tarn duriA4 

UZArolljhout to 7roater part of t.11 ,'T:rfitultr11 area. 4 

larTe proport4 on of farnhol:so 7,1wihing and pressure 

wator systens, and the wrier U,* includes Impairing UV,. 

stock and coeliac vilk. Aell yrat6r Nftr.. been used for wnter-

Lag ids an a very anal scale. 

pates sa Occurronco Aug 

;a ;lac 41 ZIA, 

3LciL rift, because of ile tastrit-L:tion at and 

nedr the lint sure4ce throurtout mftny of th tty 7)opulatr4 

parts of the north tem:%srate re9.1no, is the tarraina 

most important as sources of ground.watr supplies. The 

125 



	

	

	

Nstanuska Talley alrieultural urea presents lany of the 

geo3.e3ical sitations t7pical of glaciated ronions, and hence 

forms a convenient basis for tho consideration of the occur-

rence of ground water in glacial deposits. Nany of the 

foaturos developed here by raloy T)Aciation are undoubtedly 

representative of thew, in regions of continuatal glaciation, 

althol47A they aro In a railler scale. 

The hydrologic character of drift, like that of other 

deposits, is dependent upon those :actors thr,lt Inn:lance its 

perleability. The nature of the material, particulrly rite 

sorting of its coaatituont articles, dot,or,Lnef its ,r.ter-

trTzsaittins character; tho relative sine, evil*, 7osition, 

1:nd composition of adjacent depooits doter-13es tt7eir 

effectivJneas as aerators or confining bodies. 

The sedinent Included lInder the torn dritt are till, 

oct.,1.8:1-stro:!.7 deposits, and „10p0;;itl; tIcria in strI;Idini; 

vrAtir. Both till and the fine.crainod deposit:; l'ormed in 

1,114)3 or in bodioe of o3tuarino or yiarir,o 1:.,:tAn- are relative-

ly inpsr-leabie; their poor per o& may lye duo to lack 

of 3ortinz404 to a predominance of fine eonstituelts, to con« 

paction, or to a c,Imbination of thee factors. the 

othor hand, the relatively well 3orted and coarstyr gruincki 

mmterials forming the depostt3 of outwuah otrwzio and cer-

tain lake beds, as deltaic sands and i;ravels, are connonly 

muCh more per- Abable. This twoi‘fold division of drift on 

126 



	

 

	

	

	

	

	

	

	 	

	

	

	

	

	

		

	 	

	

	

tho bz.lnis of it iu of ftintianant;:11 ir7lortance 

in to ydrolov of 7,1o.cLi.tod raci,-ync. 

as.icial del:visits cornonly :crehiIy v:•;riable in can-

iition, :Aso, Laid 3Aria, or aver short 

,...1.3t.7.-mceJ• iemez.sble iraper-leablc.!r . oiith .re tht 

likely to be xl.jacont :elother. 

layoro or=1•)so till provtle ars =col/out occa-pla 

oi 314ch roLitiont in Viio C.'2.1303 prob..:bly cood by ci.sz'ani:::ec 

in t,- )roco:laos btrneath the ico. ith typor,..10 

or otrir7.:.hic rtilattona bet *o till 3.11.! :non) 110n30,/1;10 

act..ac, r•lay foo iscrnoti br t%,„) conplaz 

1..1y ico 2-t *.xte and rotr3at .ielt, .-:4tor activity 

ne..r Q.17 the ice, or by Wit) ,to:frocition of outu:als 

ti. in Zrorit oZ the ico and upon itc, rocc7:117.souod 

depositco or b.; the dopooition of youn:-,or ovor that 

of oarlior 

alterlA3 of difforin:, ;erbility also %..ro :)..djacont 

to eac3'i °Vier at to land 3...2.f.sr.,..1 tokl ro 

?or ox b,per obo 7tIvol nay fill out-.1-1.a.1...!:-

cut into ,-round noraino Cpx.00. : tly ) or 

Lr v:aloya cut in bodrocil port-sable c.Af irol 

:74.ay farm the Land 3u.rfaco for so 

in front at an end riar. - Ano; and hills or tiU. raprocAaIlt,-

Ur, end rlorlines of retria,-.t,. A. 21;1.x000, isa and Liter-1 

,Ind high pmts tiz.13 -73.nd nce.,.1no Miy protr 
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throujartivo1 donosito :hitch to thin 

Ir. 11.A.ad area. 

Ci tiportzt-rit C .0 

ti of iCt:J. deposlta 

valleyc grod wateor cannot bo obt:Anodt obz...aiod 

only in lit'its...k1 czu-Lr.tity, !Ism the upper trt t atu-

r:Ated sone in the wit. ;Talley this is trt..4 

areas by till. Other unccelsolidated torrains 

thaw thiz ciahr,.ctor ....13o, ;;robably fc.,.• so st.-1:1y as 

tho 

ss•Jci.A14.1 .113-j-dolor Of 31- ,,-1,..ted v.;11oys 

is the ix vort, - D or cor.11!..rict.'. grekind In 

J.: XI 3.()C: bo little or ?If) roc,.v.Por,-,bLo tin-

c:!.ied tiator .bato 

I)43 fa,:tt.ari. ,.1. iot:11.47 localittoo !-&v 

be le or, rtnoe, -1: .! fr..3o c,3trloct1 o.rte,•stul 

:rtt-or nJarloy cartfinIn. 

rine-
0 1)C'part t the vtlio:- floor. '71in 

at:1-3r o 

f, 1107 is SO; 1.110Tall, bc.bc i.1.1no of 1's.: of 1.1t..:1, h, t tho buried 

till :zor.rtt 41 -orot in each of VI° tttier rt -oot of 

130 .1. 13c2ti1Lv3 .43C:Al .30 ofraluer rasobabl7 

dfferuaccz e 1ci.i 'le roc W. or or later 

L•21..teionwitt .-.!rouian. It :lay bet,):::**.X!1.0i! V.I. tt ii. I 11113-0:1 

erlacilted 3ovor- .2 tims-vo them be t or ;lore boktion or 
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corifid ;rttor, one beloc.t:t uad sep.trated by roli-

..t.ivaly 4 -Yrior b1 1.90rC. 

A third esractert3L1c !It :1.1ci...•.tod 

ecri-lan occ....rroace of hoclios (If 7)orcl....xl 

La;er oi ir.. or or to in cg.lt-r.h...att101.:1 deposita 

1a.1 bottion of nurelle.i 1**01.Infi nareovor, 

anti - - In.tor \lepressiono-ndor. 'id 

nrlina. .'.nd rt my 3 tre.,4 , 070 t orie Atich flow 

u on t ,f) of n-tasatm,lted iosse 

,:nter to the - ndorlyt : t)2'i1. noc -1s.! of this 

occurrcr)co of pare:Iot! tAri'..or in r:laciatad it.,11073 

t.,%2 lir/ )1.3 of 2.a!:13-, not 'i7 ct.,-.117121 

iLeati7o )1` tho r;anorai 

adjaeer;t 

Born. 107 of -di t53-,o itVforeneon tho -"403 ,Arld 

ell:r-tetor of the „71 i1 

rancon :.11.10 to cl-g2-:17,.0.:in tlra Ac-. 111.*,iersal :.• 

civor. loc.1111,7, to (.111-Enlo7: ln thoas 7rocesnel 'Ivor; 

ti-to 1:r); no 2.1cality to rinothors to channe3 trot .107X)3100 

tion t er,-;,c:.on, and vice cora., 1.rtnr, c'n7lo .Lc :1: 1. 

or to tho ccr414.c= aaluortez- f ovort; 

thit:'..cnaT.v.: of • 

t,711 non•rtr-bwri7:.7 der-Kit* in 1 --1%cl:ted roi .n 

my b liffie'Llt to define or -IrelVt. its;1! of the loolea 

• 7;notuldp...ttor 1:,xtro1ogy of a at:el:Med recian reclares 
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the uza of tho :letitods of fiold leolorj to:ethar it those 

:Ur to I•oundakfator inveetitims. 

itro intor7rAz.lt1on of larldforls :ind of tho 

(5ri.:1.3 in tm-rla of the 7roaeases r.,nd raterials Observotl 

71o1ern 7,11ci3rtl. loposits el:posod at the a..;rface or 

p,:ynotmted 7 be 3ta:iled aa atmttizric unite, 

-414.1 the stoildr,:, -.otds .)1* corr.:L,ttAn 7!Al Z:00-

orpic and neViodz 3ata-1 bo 

uharaver poarlible; indeed, in instancoLi they nnot 

vt.r:..ctly be 3silarntotl. Landfarna cannot bo ood. in tAy. 

iry older jepoeits tILt have boen effaced by aroc;in or 

coviared by 7ouner ho- ever, and tn thew situa-

tions reliance nunt bo plLxed u?or, tho 

73-Doc. If aufficienL axpow2ro::. 7ind well logs are t'tv:111-

c,blo t%e ?icturo -lralm o. the bn.lia of tho 

notodc. lay be 7:,-Air1y hydrolcr,ic c!L-,zoacter 

of the ,ionooits is inv:.3tk-itted by the atl.i.1y of 2,,J.ta fro 

7110 nttlx...e of tho 1:71.rolt:rft ic cycic) in tho _126oa 1.3 

delcriNlid frt the st4.7 of Itor-levol fluctLatinn, 

level ryipo, tIzIto on the lo'sT of stroarm and cnriX -Ad tho 

not.: or pumpe of walls, tmfiltratIon at the land sz:rfaCtot 

nd climtalorAcal r3conla. nothods, tocethora pomit 

a fralitative dencrintl.on -7tiound-tator hydrology of 

the Mian. QuEntitativo riert.:::a13 of :iround-Pntor inveertiza.-

tIoni such as c a.° yield 
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70re rrecise inforrntion on the , ciLL:-..ctfir of the 

do,oeits, alV pe3diction of the quantitioz of inter 

available fro-: theforn.t,tonE.- ztukiled. It Ls ±:lt.A.t-letint-; 

to note that i oone .liere direct ob3ervatton of 

-:ealckly is inpao,_;ible, dat,, obtained by theca hydroloac 

netlloda nay ;x :it ini:o:Ttnee of the nnturo of ateria1i 

tho ol;rfaco ecztancicri oS: tho coaclucions besed 

u- son trzbf:Ice Nolocic sti,citx.:: in milerlocali':,.tor.,'• 
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