
Fl in t  - In t ,  3749 

EOEPPmWED @IF ,,. UC3E OMUEl@R 
INFORMA TION SERVICE 

GEOLOGICAL SURVEY 

For Release To PMls, AUGUST 23, 1957 
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A r a p  showing g l ac i a l  fea tures  and s u r f i c i a l  deposits of  t he  Malaspina 

d i s t r i c t  on the  south coast of Alaska has been released t o  t h e  open f i l e s  of the  

Geological Survey, the  Department of t he  In t e r io r  announced today. 

Field s tudies  of the  bedrock geology of the  Malaspinadistrict were made dur- 
ing  portions of the  1947, 1953, and 1954 f i e l d  seasons a s  par t  of the  Geological 
Survey's program t o  invest igate  the  petroleum p o s s i b i l i t i e s  of t he  Gulf of Alaska 
Ter t iary  province. In the  present study a e r i a l  photographs were u t i l i z ed  f o r  
in te rpre t ing  and p lo t t ing  g l ac i a l  features  and surf ic ia ldeposi ts ,  

The map on a sca le  of 1:96,000 shows the  d i s t r ibu t ion  and form of morainic 
debris,  crevasses, vegetation cover, and other features  on the  surface of t h e  
g lac ie rs ,  Surzic ia l  deposi ts  a r e  d i f fe ren t ia ted  i n to  twelve un i t s  according t o  
inferred l i tho log ic  character,  mode of or igin ,  o r  r e l a t i ve  age, and areas of bed- 
rock a r e  delineated, The recent his tory of glacia t ion and formation of s u r f i c i a l  
deposits  i n  the  Malaspina d i s t r i c t  and adjoining Icy Bay and Yakutat Bay i s  sum- 
marized i n  a br ief  t e x t  and two out l ine  maps, 

Copies of t he  report ,  en t i t l ed ,  "Glacial fea tures  and s u r f i c i a l  deposi ts  of 
t he  Malaspina d i s t r i c t ,  Alaska" by George Plafker and Don J. Miller, have 'been 

. placed on open f i l e  a t  the following Geological Survey offices:  Library, Room 
1033, General Services Administration Bldg,, Vashington, DI C.; Brooks Memorial 
Mines Bldg,, College, Alaska; 117 Federal Bldg.9 Juneau, Alaska; 210 Eo F. Glover 
Bldg,, Anchorage, Alaska; Library, 4 Homewood Place, Menlo Park, Calif , ;  468 New 
Customhouse, and Library, Denver Federal Center, Denver, Golo,; 1031 B a r t l e t t  
Bldg,, Los Angeles, Calif , ;  724 Appraisers Bldg., San Francisco, Calif , ;  South 157 
Howard St., Spokane, Wash.; Te r r i t o r i a l  Department of Mines, Te r r i t o r i a l  Bldg., 
Juneau, Alaska. 

DEPARTMENT OF .? ' ' "2 
R E P  - ; T ~ , T  3 

4 ,A 4 &$ h 4 

AUG 2 6 1957 



M a  report is pn1inirur;y and h u  not beon 
*tied or revl.wod for oonfomtty with 0, 8. 
B.0loqim.l &army mhndarU and nameruslaturcl. 



8umary o f  mmnt history of glcciation and depomltion in 
the lUs8pim ertr ieb  .nb aAJoiaing bryr ................ 4 



GLACIAL 3'lwmm m roJWCFscUL rmfm'rb 

OF m l&wmmA DISTRICT, ALASKA 

by George Plafker and Don J. Miller 

The Eklamplaa distr*ict extends about 50 milee along t&e mrth 

shore of the Gulf of Alaska from Icy Bay and the Guyot Glacier on 

tho west to Yakutat Bay and Dieentzhmtmnt Bay on the east (8.8 index 

asp). The dietrict  include8 a coastal lowlaud flanked on the north 

by a belt  of rugged foothills, the higher ridges a.nd peaks of which 

rise to aLtitude6 of 4,000 t o  6,000 feet. The southern front of 

the $C. Elias Mmntains rises  abruptly a t  the northern margin of the 

foothil ls  be l t ,  about 30 milea frcaa the c;osst, oulminating i n  bunt  

st. mias (18,008 ft.). 
The )lalaepina Olaoier, the tkmlnant feature of the Wlaapinrr 

district,  hns long been regarded a8 the type exanple of the piedmont 

glacier, This huge iae shaet covers an area of about 840 square adlea 

of the coastal lowland, rising gradually from an altitub of 100 feet 

or lese at  the outer margin t o  altituahs raaging Frarm 1,000 feet t o  

2,000 feet et the southern margin of the foothills belt. The Maltmpim 

Glacier i s  of special. interest to glaciologiete because its strikingly 

masnt. The prooeeaes of vastage an8 deposition at the lstagnant mwgln 

of Mal&spira Glacier can be coqamd with the lliode of retreat of the 

f o m r  aontinantd. iue BhbCrtsj much can be learned hare of the origin 

of the deposits formed along a st-t ice margin, 



The xwults of early inmatigations of the gluttm features and 

surfieial darpo8itu of thd Wsurpina dls tr iat  snd UM r d j o a  Y a k u k t  

~ a - y  area m given i n  reports by (1891, 1893), '8wr (1909), 

Tarr en8 Butler (1909) and 'tarr and W i n  (1914). YCshburn (1935) 

described and i l lustrated the mrafnic M n g  oa tbm ourfum of ttBs 

Waspiarr a i e r  u seen irarP the air in 1933. OlaeiologieaX inn.- 

tigatlow carried out on the h b s p i n a  Olacrier UI% itr principal trlbu- 

Bary ice f ie ld,  the Uppr &wrrd Glauietr, f m  1949 to 1951 are de#8uSb- 

by PIbsrp (1951, 195Z., 1953, 1 ~ 6 ,  l g f l ) ,  Bd;ar: (1951), 

and Wth (1953). Eartshorn (1952) studied proglacial and mpergglania2 

featurea at the -rn mr@n of the MiWpincr  blrraler in 191, 

and i n  1956 eYminril end photogre3ghsa the mar@n fror t h  air. 

Thls report ir an outgruwth of raaomaaimmce rrfudiee 09 fhs bed- 

rocrk g a o w  in  the foothilb bslt of the Ihlmpinr distPlaf, ort3kbr- 

taken sa pert of' a GeologSarl Survey projaat to investigate tko ptro- 

JnrPa porraibilit188 01 tg. 0ul.f et Alaska Tertiary province ( P W b r  

an8 W l l e r ,  1957). 'Pb present atudy ut i l i z ing  serial ~ o t o g n p h o  

for InterpWfi- autd llrrgping glacial features and surfioinl deposit8 

waia uncWWam with tb, bueJ. obJeotives of (1) working oatt the Qm-nosry 

hietory of thlb -lb~ di~trlct, and (2) maorCUng i n  bCoil the suucl. 

?am featurerif sf the M!&mpins Olaeiur for tha \uu, of  glaeislog,iote 

rrtudylng glaaler flow, wlrot&ge, errd chposition. 



A b f a i 2 . d  pl;raiarr0rio mwp sf the foothills belt ' m ~  cxq&led 

from ami&l #sW@qU for uoa i n  the report on the bdilrock geology 

ei the d i 8 t C l d .  P1.iker in 1955 gdl 1956 ewknahd tU8 

rp apwr a8 lm.wp1nar amier -t;o fhr cunrt, and plotted on it g b e i a L  

pn$uma $ma$ ~&%uia2 wit@ am dellxmateB on vertid.  mrlal 

Ibstsgnpb. Th, #W&gmphe mro taken by the U. 1, k v y  during 

t h e p r i a 4 J b a w  30 to Auguot 15,1948, aad brve an sverrcge M.nla of 

1: 3,000.  On $b#m ~ Q Y  of th. previarv v i n k r  

rrkoaorsr m fmprglmial . r p w  that r~anrilly would be expomd at 

w tiu ori I l d m  Ulcff agV.r. Phil l a  trus pwticular1y of the lobe 

of re1Irt;ivlrly acrr iae on the U p i n a  Glaaier south of t b  Junction 

~ t ) p  Qa dkward Glacier, .s r major pUet of thi8 area is cover8d only 

~ r r r t l u a l ~ ~ y & k a n o n ~ 9 0 .  

!!!ha w l r t i o n  of t h i n  amp was a w m l o a d  andl planned by J r e r ,  

rdl .bb, rolr3r of fatarprrtiryll rad putt ing tho gl.ofrl fsrrtures snb 

mrfiaial, Qporik ir#o Uke aerial ghotogrrpbr vrs dons alaroet entirely 

by hfa. Th, tw% w u ~  written by )tiller. D. 24. Iltopklnr gave helm 

diriw m qrvotjRtu of ~ ~ l a g y  ud rnethollr of presenting the drk. 



I. Older glacier advanae, culminating between 600 and 920 A.D. i n  
Iay Say and between 9 0  and 1290 A.D. inYakutrat Bay (fig. 1). 

The naxinneP rfsna of the lee lobe that f i l l e d  Yakutat Bay at the 

culmination of thier advaneu i e  defined by the conspiQuow end moraine 

along th. rou theu t  rhore of Yakutat B.y, the law end mralne extend- 

ing north froln Point Manby, an8 the connecting submarine ridge which 

form8 an arauate ehoal wrorrs the  m t h  of Yakutat Bay. The corrsr- 

pondiq stand of tho torstern margin of the Icy Bay lobe ie defined by 

this conspiauous end moraine ridge extending north from Icy Cap. The 

reemingly ~ O U I  inference tha t  the front of the W u p i n . 8  Glacier 

between the Yakutat and Icy Bay lobes vae not fa r ther  south than i t e  

pmrent position i a  bued on the  folluuing evibnoe: (1) the south- 

sutarly direction of iae  movement indicated by werridden moraine 

at the premnt -gin of the Wmpirm (Ilauier about 9 Plilee esrllt of 

point Riouj (2) the aouthwe6terly direction of iae  movemrnt andl north- 

wed-trarnrting l ee  front indicated by overriddsn ground morrina and 

end m o m h e ,  reepectively, at the present margin of the Efalnapina 

Glacier north of Point Maaby, 

A continuous o r  newly eontinuow tidal fmnt from the mat aide 

of Icy Bay t o  the! east  s i b  of Yakutat Bay is inferred from the oacur- 

renee of mwiru shells i n  the end mralne extending north from Icy 

Cape, west of Icy Bay (~aliaferro, 1932, p, 761; Miller, f i e l d  notes, 

1947), and i n  till mar the present -gin of the Malaspina CIIwier 

north of Point Mmby (~uurell, 1893, p. 63). 



The dating of the culPizmtion of the olbr advence btwmsn 600 

A.D. i s  base& on tha lollawing ~ d c u ~ b o n  age masurements 

rrrde by the U. S. Geological Survey lsboratory: wood in en8 moraine 

rt Icy Cage (location A, f i g .  1) , collected i n  1951 by Miller, age 

1,200 f 160 years (Mpr  Rubin, lab. no. V-374, report dated April 

16, 1956) ; wood in end moraine mu. Ocean Uape (locatf on B , , fig.  I), 

collected in 1956 by J. H. ~artshorn, age 830 f 160 years ( k p r  

Rubln, lab. no. W-559, report dated June ll , 1B7) . Although an 

earlier, presumably Wsoonsin, glaciation mem~ necessary to account 

for the enormous amount ef glacial erosion that has taken place i n  

td~e Yakutat Bay area (~arr end Martin, 194, p. 228-230) and Xcy 

Bay, deposits ahat can be ascribed with certainty t o  such glaciation 

hrve not been found on tbb aomtal lawlmd or at higher levels in  

the foothills belt. 



11, Oldsr zwessioa, beginning before l b  A.D, and ending abmt 
1700 A.D. 

Retmat of fh6 ios l ob6  i n  'Iey Bay md lbhttat Bay %Q posit la^ 

war to or upvaUey from f h e  PFI)MI~ ti- fronts of the -era 

dirohurglag into the hmdb of then b ~ y s  lr IdermdI fma (1) tk 

yawexme of mil-preeerveb vood, i n a l u d l ~  pwta of the t& of 

tmes ea much as 4 ineher in diameter, at tho routh margin of ths 

~ t ~ ~ e r a m i l e a b a \ n t r h , p s n 8 m r t i r o n f ~ ~ b r i l . o ~ -  

emt of the gntaont forart rPasgin (bU&r aazd Phf%er, field nahr, 

1953); (2) the evi6.nts oi ionar ion* gnrwth m t e w ~ n g  up w or 

beyond the m m n t  Uaits of tha glmier# @a Ihxssrll P%erd, M.cm- 

crhsrntnrsrrt Blry, ohta along the star m g l n  of 'the! ioothille~ vect of 

tbr b r a d  Of l%W@t Bar ('~ur, 1909, Q. leb, 130-1Y, 138-139). T b  

legend of the Ydcutrt natives that a large bay f ~ ~ ~ b f l y  rrtudsd k, 

the foot of hunt St. ]uiu (T~~BIPP, 1889, p, 3%; .LM, eikd by 

ea8 W n ,  1914, p, 47) may atloo be axa iniiiaation of the extent of 

meersion in Iay Bay durhg this 1ntarrvr;l. 

Retreat of the e o u ~ t e r n  w g l n  of the #alUpina GLualar to a 

gorition & least two miles north of the mwnnt hoaa is &ndi-tsd 

by mmmnts of 1-irl fomrrfs fd at tm M i t i e r  .bsut jJ 

m i u s  north of Point m y  (v, 1.96, and perm ma^. oaarniaation, 

Jhly 3, XM). 



AmmUng f;O F Y - ~  84nxUee Pliaa by the U. B, Forest h r v i ~ . ,  th, 

h m a t  gplarine on the oubmoh yo.on at the outer margin of the end 

~ l r r c ~ 1 6 . P . Z L L t l ~ d l y ~ e v e n 4 @ d ~ 1 ] ) ~ 1 ~ ) ~  

wit& m am- of nearly 550 yeum (H. E. AILQlrmn, pmmal 

H W m ,  lw). SM  bat of 27 BPQP~W tree8 on Ylhich an 

wmmtcs ege ca,unt ma obtained i n  1953 then 553 pars old (J, W. 

m y ,  per8oavrl wmmm&mtion, lw). Thir indicates that reaearaion 

of tha fakutCb PUy hbe hew before 1bO A.D., msunriq Chat the out- - - did wt becane ~rkrbilised and suitable for forest growth 

tW$l af%er thm rwsrdoar lub begun. l%e rste of reforsstartlton sf nee 

fbn Utiesb In ~gproximst+ly colspu'abls situations around the 

wt -t lpaFgin8 of thm Bering en& IWa8gina QLacfers In&cstss 

thrt $he ajmm Porest probably did not b e a m  established on the out- 

Illsh apron r ~ l s  Y&kIrbt for at least 50 ywrse aiter the tidal i ce  front 

~ w b ~ i a t Q Y f h k u t & t B l ; p .  

-tion of tbs p w n t  cosstal plain bordering the Waspina 

@3.W&er kglul wftb the rsae88ion following the older glbuier adwmee, 

in by 8bgl#riatiori af and and mud m ~ a ,  i n  part, by aomtm- 

tlaml pow#u+8 Oi m i a l  st-, wuma, a& wind, and po~sibly in 

psrt; by yrJlft of thh la& mlst ivo  to ma level. !l%e elongate ridgsa 

surt ef Cq,m Rim, th- to be dune#, the acmp\md spit 8 mi- 

.rrst of Wirxt RIou, OICL t& bemh ridge 8 0 ~ ~  of &em Cape possibly 

Prm i e  matirely during the interval Mtuesn the older and younger 

rr;z#li#r-* 



111, Younger - lor .dvuroe a u l P r i ~ t i n g  after 1700 A.D. and before 
1791 

The ma%- rkrnd of the Yakutst-Dimnabantment Bay lobe during 

the gaurrgrr d r r n e e  p s r i b l y  l a  Indimtad by a submarine ridge near 

Blizhni Point, which IMM thou@ by Gilbert (1904, p. 49, 51, f ig.  27) 

t o  be a rorrrine. Support fo r  thir inf.rprst.tion is found i n  the 

ooutlnmrterly dlruotion of ioe momsmnt indioated by overridden 

moraine und 8 porrible end mr&ino J u t  north of B l i e h n i  Point, and 

also i n  t&e lateral morsiner whioh tw be men on aurial photograph8 

of the mounWn front v s u t  of Baaau Point, i n  the v iu in i ty  of the 

B U a k  utd O a l i r ~ o  Olaaien ,  Thew l a t e r a l  m l r i n e r ,  wlniuh are aot 

rhovn on the sup, baream i n  altitude ns-. The ohurte sad 

amounts of Malaapinr, tlaatmmr, and Tobenkof indieate that the l ee  

f ron t  wr at o r  J w t  north of Hum Island i n  M8enohurtment Bay 

fm 1791 to  1823 ( ~ u r r e l l ,  1891, p. 64-67, g-98; Tarr and Wartin, 

1914, p. 108-109). 

The meximum rfand of the Icy Bay lobe l a  defined by compiauoue 

.oB mF.I1Us on th. e u t  and wrt shorn of fay Bay and by the oan- 

necrtiag 6ubmarins ri* soh forar  an arouate rhoal acrorr the mouth 

of the bay. A porltion at o r  near tihe atead i a  r8oolPQ.d i n  

the p0.y~ and auaount8 of several expeditions t o  thir region betweon 

1886 lrnd 1907 (htan-~.rt . ,  lw; Libbey, 1886, p. 292-293; 'Popham, 

1689, p. 350-351, mpj Rurrell, 1893, p. 12-17, p. 64; ~ a r r  and w i n ,  

1914, p, 50-51), and porribly a l r o  ia the reaords of the exploration 

of this ooret by the Vsaaouver expadition i n  1794. The aharts .nd 



auoount8 of Vanuawsr (1798, p. 204, charts) , Belaher (1843, p. 79-80), 

rsd Wbnkof (1852; chart reproduced i n  Tarr and Martin, 1914, p. 46) 

@how a ehrllow bay which hu k e n  usurad  by T u r  and -In, 'h l ia fer ra  

(1932, p, 764, 766), and others t o  have been loartad i n  the position 

of ths outer part of tho pramat Iey Bay and hu been aited u evi- 

denae of a l e s s  advanced position of the Ioy Bay lobe from 1794 u n t i l  

KUP, t b  e r  1837. ~ b c !  writers, howvsr, agree vith tbs inter-  

pretation of Russell (1893, p, 13) that the fay ~ a y  of the ecurly 

erplorsrs was i n  the p o i t i o n  of tba io-r out let  of the Yahtre River 

.ut of thb preuent Iey 8.7, md w i ~ e r  iron t h f r  tha t  the i ae  had 

advanaed fa the muth  of tbo preucnt Icy Bay before 1794. This inter-  

pretation of the parition of the Icy Bay shown on the obutr of Van- 

aouver & Tebenkoi is supported by the shape of the bay  and i ts  pori- 

t ion  relat ive t o  the Bitkagi Bluffr, Point -by, and Mount B t .  Eliao. 

Womotnr, Teb.nkof'r ahwt uhOYI a 66undlng of QO fee t  new the head 

of the bay, whereas the depth a t  8 aorrerpondim pollition In the 

p m n t  Iay Bay mngmr from 100 t o  300 feet, 

The aurinrror s k n a  of the #almpina Olacier during the younger 

ulvanae i r  &fined by an end rroraine with whiah the glacier i r  r t i l l  

i n  aontrot .round much of i t 8  margin. 'Fha glacier  may hrm curtended 

8 ahort tllrkaee in to  the sea at the prewnt position of the Sitkagi 

~luiir, Maording t o  m harp (1956, and personal wmmuicration, 

3, 1956) m s  growing i n  rblrtiion debrir at the outer margin, and a 

~ o c u b o n  date of lea8 thur QOO par8 on wood f r o m  the inter@roial  

foreat o~(l2xidd.n by the (blmier together f i x  the culminatisn of the  

1-t ad- at 200 f 90 year8 ago. m4 Iey B y  sad YBkutrt 1ob.o 

presurrbly .dVMeed t o  the i r  M X ~ M  positions about the e m  tW. 

9 



IV. Younger racreroion beginning before 1791 A.D. in  Y a E u k t  Bay and 
about 1904 A.D. i n  fay Bay, and aontinuing to the psumnt, 

The 0 b ~ w a t i o n 6  of the U u p i n n  md Vanaouvlrr e-ditioar 

(~urlrell ,  1891, p. 62-68) ohow thrt raaeslrion of the Y a h t a t - P i r -  

enahantmat Bay lobe began mme tiPr before 1791, if the m ~ r u  

ridge mu. Bllabal Nint mpre8ezW a maxlmum rt.nd during tho 

gr>ungrr rdvuroe. The reaord of the general reaearrion of the gluriero 

i n  the viainity o f  Yakutat Bay up to 1913 and of their nixmr raa4vum8 

i n  rerponre to  the y ~ ~ u t a t  ~ a y  earthquake of 1899 baa been 

by Tarr and Martin (1914). On tho praunt nap the ambind front of 

the Lwi. utd Atxwida Olaeierr 18 r h m  nearer the a~ut  than on th8 

reconnsi8maae mp of the Y a k u t a t  dirtrlat rrAo i n  1905 and 1906 (Tam 

.Pd hruer, 1909, fl. g) , but -8 18 probably d m  to diffe- of 

interpretation i n  loaating the gladcar front i n  stagnant iaa merod  

by ablation debrir cmd voge0ltlan, !Bm ironto of UU Othr Q1.biem 

at or no- the rrrt ahore of  D i~hantorsn t  Bay are at rbovt $b 

mlativr peritianr on tb 1905-1906 map and the pmunt ~ry). 



ZBrk#t 0f tba tidal f'mnt of the Iay Bay lobe in- the pze& 

Ia]r bqjr be- prrkbly in  1904, and a8rtainly no later than 1909 

(m, 1914, p, 151; !krr .DLa W i n ,  1918, p. 50-51). The iw 

imt wu rbgd 7 ail88 troPs the mth of the bay in 1913 (IMdmn, 

1914, pl. 4) rpd in 1 m  (u. 8 .  aQut u A  hoicrtio fkmty Qlhart an), 
and abim u w e r  froap tbr, m m  of the bry in 1948 (prrmst m). 

mile (m rpp). Pram tho r8l1rt.t~ poritioxaa of eriaor imgulrr i t i er  

oa W Wail mlrine Q? the OPgrd Olroier on *a8 tw, w t r  of photo- 

&nph., tb am- rata of -nt of the iae mar th8 f'ront of the 

W i e r  ma 0a~uulat.d at  about 67 feet par by. 

dJtrgrcrt1~n of -tb ..sgiaiL prrrt o f  a lhlaqim dlraier preb- 

ably Wgan aoilounme%ly via or ohortly aftor beginning of maerrion 

of tha lNm$&-bdmmbm4mnt Bay lak, Tha w i C L  pit8 #hum on 

the r;p .rr W r w r d  to iabimte the rgproxirute erQi.nt of r-t 

1- 1wt a .uginrrl sons rmgiq in  vidth from lees thua half 

8 aiUs 4m abmh o h  mile8 sod -ring about one-fourth of tho 

W ama of tb. #.lupina Olurter, In rseent prrr prrtr of the 

)outhea8tem margin of the Wrspiaa have mtmrkd u rwsh u 3 dl.#, 

.od large Wur hrr, f o m a  bettman tb. iae front and the end mraina. 
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F igu re  2. P o s i t i o n  of ice fronts and coast l ine a t  cu lminat ion  of 

younger advance 
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