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SUPPliEWNTARY REPORT ON GEOLOO(IC 

INVESTIGATIONS I N  SUPPORT OF PHASE 11, PROJECT 

CHARIOT I N  THE VICINITY OF CAPE TSiOMPSON, NORTHWESTERN ALASKA 

BY 

Reuben Kachadoorian, A. H. L a o h e n b ~ ,  0. W. Moon, and R. H. W a l e r  

INTRODUCTION 

BY 

Reuben Kachadoorian 

General introdwtion 

I Since 1958 the U. S. Geological Survey, on behalf of the A t d o  

Energy Commlseion, has conducted geological studies to develop derta which 

w l l l  contribute to determining the 4easibility and safety of detonating 

several nuclear devices to create an excavation at the mouth of Ogotoruk 

Creek, northwestern Alaska. The proposed test excavation is ProJect 

Chariot of the Atomic Energy Commission's Operation Ploweha,re Program. 

As a result of its ProJect Chariot investigatione to date, the 

Geological Survey has transmitted four reports to the Atomic Energy 

CoEnission. They are: 

(1) "Engineering geology bearing on harbor site selection along the 

northwest coast of Alaska f'rom lone to Point BarrowJJ, by 
t t 

T. L. Pewe, D. M. Hopkins, and A. H. Iachenbruch, 1959, Tl$I-m. 

(2) "Geology of the Ogotoruk Creek area, northwestern Alaska", 

by Reuben Kachadoorian, R. H. Campbell, C. L. Ssinsbury, and 

D. W. Scholl, 1958, TEN-976. 



(3) 'h,rine geology and bathymetry of the nearshore shelf of the 

Chukchl Sea, Ogotoruk Creek area, northwept Alaska", by D. W. Scholl 

and C. L. Sainsbury, 1959, TEI-606. 

-- (4) "Geologic inveetigatione in support of P ~ o  ject Chariot in the 

vicinity of Cape Thompson, northwestern Alaska--Preliminary 

Report", by Reuben Kachadoorian and others, TEI-753. 

The Geological Survey investigations in support of Project Chariot 

Phaqe I1 consisted of six parts: (1) site geologic investigations, 

(2) areal geologic mapping, ( 3) coastal processes investigations, (4) geo- 

thermal inveetigatiom, (5) seismic velocity investigations, and (6) water 

resources investigations. Seismic velocity investigations were in two 

cstegorles; in-hole velocity and seismic refraction studies. Water resources 

investigations were in three categoriesjsanface water, ground water, an8 

quality of water studies. The preliminary results of the Survey's 1959 

summer field work were reported in TEI-753. 

This supplementary report presents significant new geothermal and 

ground water information obtained during the wlnter and spring months of 

1959-1960. Other Survey Phase I1 technical studies in progress have not 

yielded infomtion that would materially affect the reeults reported in 

TEI-753. This report also contains observations and preliminary con- 

clusions resulting from coastal processes studies in the field from May 3-9, 

1960. A brief geologic sunrmary also is included. The reader, however, is 

referred to the reports previously listed for further details and additional 

bsckground information concerning the geologic findings to date. 
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Tbe Chariot test site at Ogotoruk Creek in the vicinity of Cape 

Thompson, Alaska (fig. 1) is topograghically and geologicalQ well-suited 

for construction of an experimental excavetion wlth nuclear &vices as 

proposed by the A t d c  Energy Commission. 

The comolidsted rocks of the Ogotoruk Creek area consist entirely of 

clastic and chemical sediments of marine and bracklsh water &positional 

environmenyte. Tbese sediments include sandetone, calcitic an8 dolomitic 

limestone, chert, argillite, mudetone, siltetone, and graywscke. Although 

the rocks haw been highly deformed, they are only slightly metamorphoeed. 

The bedrock is overlain by unconsolidated deposits as much as 50 feet thick 

consisting of ancient beach deposits, terrace deposits, colluvium, silt and 

sand, flood plain deposits, alluvial fan d@posits, swamp deposits, and 

beach deposits. 

The consolidated rocks range in age fram Early Mississippian to 

~uraseic(~) and Cretaceous a l e  the u~coneolidated sedlmente are of Recent 

age. Permsfrost exists generally within 1 to 2 feet of the surface in 

areas underlain by unconsolidated deposits. Depth to top of permafrost in 

bedrock areas is unknown but believed to be less than 10 feet. 





The Chariot teet  r i t e  is underlain chiefly by adstone, siltstone, 

and 8and6tone of the Tiglukpuk fbmation of ~ura@sic ( t )  8ge, These rock6 

ruc overlain by arr much ae 30 feet of uncmtolidated deporite consisting 

of flood plain deporits, colluvlum, e i l t  anb tad, and terrace dqK)sitr. 
t 

Terrt holes Able and Baker indicate that M c e  placeseat as now planmd 

w i l l  be entirely in f'rozen mudstone containin$ numerow m a l l  faults, The 

fault zones are generally less than 1 foot Wck.  In Hole BaLEr, hopever, 

there is a 14.1-0oot O a u l t  zone. In addition t o  the faulte, the mudetone 

is so highly fractured that it ocnvs a8 sp l in ten  118- t o  l /k ineh  thlck, 

112- t o  1-inch wlde, and about 3 inches Long- 

'JXlring the drilling program i n  1959 the walls of Holes Able and 

Baker slumped into the bottom of the holes when the relatively warm 

dril l ing fluid thawed the gerarsfrorrt in the mudstone asd the werlySng 

uneaneoUdated deposits- This slumplrg~ of the I W L ~  -tsd UriUing 

Hole Able to  its required depth of 1,000 feet and Hole Baker t o  its required 

&pth of 1,500 feet. It becane necessary t o  stop &lung Hole Able a t  

598 feet and Bole Baker a t  1,172 feet 

The result8 of geothermal investigation are dircwsed in  a later 

chapter i n  this report and therefore are not included i n  this surpmarg, 

S e i a c  measurements conducted in 1959 in  the frozen Tiglukpuk rocks 

indicate velocities ranging froag ll, 500 t o  14,500 fpe (feet per second) and 

averaging about 13,500 fps, Surfaoe refraction me&-nt~ m e t  a 

a l igbt  increase of velocity v l t h  depth, but this increase with depth is not 

rupported by the in-hole velocity loge of Hole Able- 

The beech a t  the Chsriot t e s t  s i t e  $6 i n  a relatively steady-state 

ctmd3tion and i e  eroding a t  a rate of about 1 t o  2 feet  a century, The 

mt alongshare t~snspor t  of sedin#nte is approxhmtely 5 cubic yarbe an 

hour to  the southeast during the ice-f'ree perlode. During heavy s t o m ,  



however, transport may be as much as 1,000 cubic yards per hour. 

BherllowmpkLfers consisting principally of unconsolidated material and 

deep a q u i f e r 6 ; ; f i ~ ~ 1 e  portions Of bedrock exis t  i n  the area. The shallow 

aq;uifers depend upon recharge fram surface eources during the summer and 
I 

the deep aquifers receive recharge water f rom distant  sources. Both types 

of aquifers may be conteminated by any radioactive fal lout  f'rom the pro- 

posed nuulear test.  The shallow aquifer would receive conteminated surface 

water immediately, whereas the deep aquifers may take several years t o  

receive the contaminated recharge water. 

The suspended sediment discharge of Ogotonrk Creek can be considered 

minor compared t o  the eize of the proposed excavation. The chemical compo- 

s i t ion  of the waters indicates springe a6 well as surface water exist  i n  

the vicini ty of the Chariot t ee t  s i t e .  The radiochemlcal levels of ireah 

waters are low and i n  the same order of magnitude se normally found 

thzwghmt the United States. The higheet beta ac t iv i ty  of the fresh waters 

was found i n  %he two ponds about 6 mihe  north of the t ee t  e i te .  TUB high 

beta act iv i ty  might be ascribed t o  fallout which has accumulated from previoue 

nuclear detonations which hae not been flushed out due t o  lack of natural 

bralaage. 

Surface water studies indicate that for all practical  purpose@ no flow 

occurred i n  Ogotoruk Creek from October 1, 1958 t o  l a t e  May 1959. There may 

be s a w  flow on certain days but amounts are probably too low t o  be con- 

sidered of any importance. NO definite conclueions can be drawn from the 

limited streamflow rectuds obtained thue far, except that U t t l e  flow i e  

l ikely  between mid-October and mld-May. 



P R E m N A R Y  1-ION OF' aEUlRlSML DATA 

FROM OGQTORDX CREEK, U # A  

BY 

Arthur H. Zlschenbruch 

Introduction 

During the Hater of 1959-1960 additional geothenaal data from Holes 

Able and Baker at the ProJect Cbariot test site were obtained and analyzed. 

As a recult of this additional information it is now possible to offer a 

few preliminary interpretative comnnents to supplement the descriptive 

material presented In the chapter on geothermal studies in TEI Report 753 

(1960). These conrments are preliminary because wine of the temperatures 

are still dia$urbed appreciably by the thermal effects of the initial 

drilling, end because data have not yet been obtained from the critical 

500- to 1,000-foot depth interval. As explained In the earlier report 

(TEI-753), temperatures at depth are important to an interpretation of 

thermal events at the surface. Such temperatures were not obtalned last 

summer ovlng to difficulties in drilling and thermal cable installation. 

Recent temperature observations at Holes Able and Baker 

Mr. Harry Spencer, Eolmes and Narver, Inc. representative at the 

Chariot Bite, bas taken 10 sets of measurements which postdate the 

September 22, 1959 data presented in TEI-753. The most recent set, 

taken April 17, 1960, is presented graphically in figures 2 end 3. As 

of that date all thermal elements to a depth of 365 feet in Bole Baker 



were evidently opereting satisfactorily (fig.  2). The themistor  at 465 

fee t  i n  Hole Baker became inoperative a f t e r  the Demniber 22, 1959 reading, 

which is also shown in  figure 2. All data taken below 500 feet  were 

er ra t i c  and evidently unreliable. Hole Baker was obstructed a t  the 5OO-f*t 

depth and below by caving debris which U e d  the lower part of the cable 

A t  leaet  4 of the 18 thermietors In Hole Able are  yielding unreliable 

date, probably are a resul t  of punctures In  the cable jacket occurring 
. 

during the diff icult  instal lat ion of the thermal cable (fig. 3). However, 

the r emaw data tzre adequate t o  characterize general aspects of the 

t h e m 1  regime a t  Hole Able t o  the depth auailable, 585 feet. 

Mesipation of dr i l l ing disturbance and estimation of 

mean annual surface temperature 

The temperatures are  &creaeing more or  less fayetemstically a t  all 

depth i n  both holes as the heat introduced by dr l l l lng  is dissipating. 

According t o  theory (Lachenbruch and Brewer, 1959) a plot of successive 

temperature measumment~ at  a single depth v8. log should yield a 

straight line. Here t is the time elapsed since the d r i l l  b i t  first 

reached the depth i n  question, and t-s is the time elapsed since dril-  

t -8 
l ing cea~ed.  Extrapolstion of this l ine  t o  in f in i te  tin (log t - 0) 

yields the equilibrium tempemtue, the quantity of primary importance. 

The method i s  i l lus t ra ted i n  figure 4 with data fran the l l b - f ~ ~ t  depth 

at  Hole Baker. The good ali@ment of points i r s  a t r ibute  t o  the 

observer, Harry Spencer. Extrapolation to in f in i te  time yielde an 
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 fig^ 4. Mslripation of the thermal en- due to drilling at 
114-foot depth in  Hole Baker. , 



equilibrium temperature of -5.65'~. The d r l l l i l l g  disturbance ~emainlng 

a t  the time of the last observation (about 9 months after gompletion of 

drilling) was about 0 . 1 5 ~ ~ .  About half of thls ean be expected t o  

dissipate i n  the next 10 months, 

Because of the small thermal gradient i n  the upper 100 feet  a t  Ifole 

Baker (fig. 2), the equilibrium temperature a t  the 114-foot depth can 

be used as a generalized value for  the mean annual temperature of the 

ground surface i n  tundra covered portions of the interlor  of Dgotoruk 

Creek Valley. This mean temperature, whlch represents an averaging out 

of small-scale microclimafic effects and randam, short-term annual 
* 

climatic fluctuations, cannot be obtained from surfwe measurements 

wltpout several years' continuous observation a t  8 number of costly 

stations. 

Applying the analyeis t o  Hole Able, wc find tha t  temperatures t o  

the 104-foot depth are currently about 0.1'~ fmm the i r  squlllbriun 

values, and below 180 feet  the anomaly i s  generally less. A t  the 

154-foot depth, 'however, the dr i l l ing disturbance i s  evidently about 

three times ae great, This i s  the expected effect  of the heat of 

hydration of cement, injected during driUing t o  stop caving a t  the 

150-foot horizon. With Further dissipation of the cementing anomaly it 

is l ikely  that  much of the curvature i n  the 100- t o  200-foot portion of 

the temperature profi le  for  Hole Able w i l l  vsnish. The extent t o  

M c h  t h l e  curvature persists in  the equilibrium profile will have 

an important bearing on the recomtruction of recent shoreline movemente. 



Thermal effects  of bodies of water and shorellne history 

In  high latitudes the mean temperature of the perenlally thawed 

sediments beneath bodiesd water i s  sppreciably greater than the mean 

annual temperature of the emergent land surface. Therefore when a shore- 

l ine  moves the temperature of part of the earth 's  surface changes 

radically and the resulting geothermal anomaly pramgates slowly down- 

ward and la tera l ly  into the earth. Measurement of these anomalies can 

yield information on the chronology of past shorellne movements, a 

knowledge of which i s  f'undamental t o  an understanding of the geothermal 

regime i n  coastal permafrost areas (hchenbmch, 1957a). The thermal 

anomaly that  would now occur i n  Holes Able and Baker from a rapid move- 

ment of the straight shoreline to i t s  present position a t  various times 

i n  the past has been calculated theoretically and plotted i n  figure 5. 

For these calculations it was neoessary t o  extend previously published 

tables& the appropriate qathematical function (see ~ p p e n d ~ x ) ,  The 

solution t o  the three -dimensional problem ( Lachenbmch, 1957b) applied 

t o  the equilibrium effect  of Ogotolzllc hgoon on Hole Able i s  also shown. 

The calculations are based upon an as~umed difference i n  mean temperature 

between land eurface and ocean bottom of ~ O C ,  and a thermal d i f f i s iv i ty  

2 -1 
for  the earth materials of .0075 cm sec . Errors i n  the estimates 

of these quantities probably do not exceed 10 or  20 percent and should 

not affect  the order of magnitude of the re~ults. Figure 6, curve Z 

shows a very preliminary, i f  not premature, eetimate of the difference 

between predrilling temperatures a t  Holes Able and Baker. CurvelI i s  

an estimate of what the .difference would be i f  the ground were i n  



C A L C U L A T E D  T E M P E R A T U R E  ANOMALY ( O C )  

Plgure 5. moulsted ~ r r t u z w  anm8l.y due to ocean .nd lagoon at B l e u  *bLc 
and Baker. BUld lime8 a the effect at time t of a rapid mement, at tiu 
t.0, of the 8t-t ahonline to the ~ e n t  ~ l t l o n .  Broken linc 13- 

eqallbrim effeat a% l.gaar 0 Able. 



T E M P E R A T U R E  D I F F E R E N C E  ( " c  ) 
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Plgurc 6. CurPe I i r  the wtimated difference in predrilliog 
t-ratwr qt Holm Able and Baker. Currre I1 i r  an 
ertlmate of whrf the difference would be if thermal 
equilibrluln with prerent rhoreline obtained. 



thermal equilibrium wlth the prewnt shorellnq and lagoon configuration- 

Evidently thermal equilibrium does not exist. One logical explanation 

for  these data i e  that the ehorellne i n  general i s  transgreseing, but 

that the lagoon ha8 been f i l l i n g  in. However, I n  view of the compli- 

cated geometry and transitory ncrture of the a w n ,  the persistence of 

the dr i l l ing heat, and the absence of data f r a m  the 5OO- t o  1,000-foot 

interval, cslculation of rates for these proceeaes i e  not warranted a t  

the present time. 

P e q f r o s t  distribution 

An a n a l p i e  of &tail6 of the distribution of pemmfrmt mt 

await the analysis of shorellne events and the measurement of temper- 

atures a t  greater depth. Hence only a few commente will. be mPrde a t  

th ie  time. 

Linear extrapolation of data fran Hole Baker (f ig ,  2) indicates 

a pennsfrost depth of about 1,200 feet-  The extrapolation la,  in t h i r  

instance, uncertain but not unreasonable. Inasmuch as  the pmllmlnary 

analysis indicates a nuwine transgression, it is unlikely that t-r- 

a t m e  i n  Bole Baker are fisturbed appreclebly by the ocean. Thus thie 

1,200-foot depth, if valid, would represent a general inland value. I f  

however, the shoreline had been etabla , ( t= op , f ig ,  5), the pe rmfZ~s t  

depth a t  Hole Baker would pave been reduced by about 250 feet. 

~iaear extrapolation t o  t h e  OOC depth is  more unoertai~ curd less  

reaeonable a t  Hole Able than a t  Hole Baker- It yields a local pe-9 

f ros t  thic-se of abqut 1,000 feet (flg- 3). A t  any ra te  it is clear 

that permafrost is thicker snd more extensive near tbe shorellne than 



would have been anticipated frcan an equilibrium theory. Under the iaflu- 

ence of a etable ehoreline, permafrost thlcknens would have vsried iram 
a 

about 600 feet a t  Hole Able t o  zero a t  the ehorellne. 

Recent clinwtic change 

If  temperatures a t  Hole Baker were in equilibrium with the current 

thermal re- a t  the surface, the profile would, in thle inetance, be 

very nearly linear below the ZO-foot depth. The curveture i n  the upper 

250 feet ( flg. 2) evidently repreeents a distinct and syetematic in- 

crease i n  mean annual temperatwe a t  the grouad surface. A rough 

theore!tical calculation inUlcate8 Ulat thls change, M c h  currently 

emaunts t o  about 1°c, l o  confined t o  the last century, probably the 

lart 50 years, It is llkely that It i r  still in progrerr. It i e  

s e t  &umller but no less distinct thaa a conw=ous change 

dinoovbred fKg pothermal data at Barraw and Cape Binrplllon (~ochenbnrch 

and Bwmr, 1~9). A more caaplete malysis ~f the p r o b l t ~ ~  w i l l  be 

un&ertakm when more data are aveilable. 

Although thls chmqe evidently represen* a 8ysC-tic cUsatic 

trend, it is not necessarily associated wlth an Increase i n  piem 

annual a i r  temperature, Bubtle change6 In any of several climatic 

'psrrPPetons cctn effect a change in mem annual gKWad surface teznper- 

stures. llrese chgngee are often Ulfficult i f  not imponsible to  

detect iram rPuFface observations, men whtn contInucna8 rerrordP are 

ara i labh  over a gerlod of ecyeral decades. In t h i n  problem, ae in  

that of defenaining genersliwd me8n surface t ~ t u r r c e  or 8f! 



reconetnacting ahorellne moveaents, analy@i6 of the thanasl 

depth can yield more infozlleistion about the eurface than can ewface 

0 b ~ ~ t 1 0 ~  

LBChenbruch, A. He, 19578, The& effect6 of the ocean aa p a x n a f ~ ~ ~ ~ . . t  
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- 1957b, T h r e e - ~ n s i o n a l .  heat conducOian in  prmallrort beneath 
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S u r ~ e y  Bull. 1083-Ce 

Iachenbruch, A. H., and Greene, a. Us, l*, b k h h a r y  reporb on 

geothenaal stuU.ee st Ogotomk C~eek, Chapter & QeologSe Inoeeti- 

g a t i o ~  in support of ProJect Chariot, 1Lchedmrian e t  ai, U- 8. 

Geol. sww =-753. 



In coaputing the i n f o ~ t l ~  s u m w l s d  l a  figure ' 5  it nu aecerury 

to extead tabler of the fbnct$on q b ~ l a d  by 
1 

zdepth beneath ground ruriace 

%be Qviv~tlm md use of th is  function, and t.M m%glaal trbulr;tion 

are cxphhed in the Qmlagicrl Baclety of  -rim p p r  cited (1957b). 

W l t h  the rupplmentSry table8 thut f 'oUow It i r  poarib& t o  t n s t  all 

mm@aa oi f9.w parcMst4rr likely to be ancuuntered l a  themml rrtudier 

a t  the Ogotonrk Creek Charlot test  site.  











OBSERVATIONS OF COASTAL PROCESSES W THE VICINITY 

OF , CAPE :THOMPSON, ALASV, 3FRDM MAY .3. TO JWY. 9., 1960 

BY 

George W, Moore 

A 2-man U. S. Geological Surv@r'.'field team went in to  the Cape 

Thosapson area i n  early M a y  1960, t o  make observations t o  ascertain the 

roles of w i n t e r  ioe and spring break-up i n  the ooastal prooesses of the 

area. This report i s  based on obeervations made fram May 3 t o  Ha$ 9, 1960, 

and is Included In this supplementary Chariot Phase I1 repart .although the 

work waa done under the Chariot Phase I11 prggram, Break-up of the larger 

streams and r ivers had not occurred on the l a a t  day of the observations and 

therefore break-up Information ie not imluded in this report. 

Climate - 
On the first two days of the observation period, the weather w a s  

clear and calm and temperatures were relatively warm, Snow was melting a t  

the town of Kotzebue and water was running onto the margins of the sea ice. 

The ground surfaoe a t  Kotzebue w a s  generally f ree  of snaw although som, 

large drifts remained whe~e the snow hed aooumulated during the wlnter. 

Planes were landed and parked on the sea ioe in Kotsebue Sound but it was 

becoming bc reasbg ly  dFff i cu l t  t o  get out t o  them beoause of ths bel t  of 

water about 50 fee t  wide and 6 inchee deep tha t  fronted the shore. 



During the l a a t  f ive days of the obeemration par%&, the weather 

became progrsssively worse. The ternperatwe warrr generally below 

frse.ing, W W  ranged up t o  about 12 mPles par hour and a ve&$ light 

snow f e l l  almost oantInwu~ly. Tha amu was In the f o m  of 

pel le ts  during the oolder periodrr ernd In  the form of large wet flakerr 

dxw3.q the warmer porlod8. Total o m  f a l l  dm* tha f i v e  obaar- 

vatianr poriod wae not -re than an inah. 

Sea ioe - 
Sea ioe in the v h i n i t y  of Kotnebue w a s  almost perfectly f l a t ,  m e r  

eeaward, however, in the Kotaebue Sound along a Uno between Cape Eapen- 

berg and Cape Krueenetern the i ce  was characterimd by pressure ridges. 

From Cape Krmemtarn north t o  Point Hope, the i c e  was generally broken 

and ridged. In the vioinlty of Cape Thompson and the Chariot t e s t  s i t e  

the i c e  resembled a terrazzo f loor in that the Individual f l a t  a b e t s  of 

ice, uhich were several t m e  of feet  aarora, had f m e n  together wain, In 

many plaaes the eea ioe contained broad areas of open water* nleadam 

generally a mile o r  mre wide and located reveral milrs offshore. 

Iacally, the laads came falrly d o s e  to shorn but there weur almp at 

least several h e e d  fee t  of ioe between the leads and rhore. TNO large 

leads were noted during the May 3 t o  May 9, 1960 observation period. One 

extended along Kot~ebue SoYnd fran Cape Eeponberg seaward and the other 

along the BrcrW Coast about 10 miles offshore. 

In plaoee the sea ice  had been pressed in to  ridges, e i ther  near the 

ahore o r  in an area where large mablses of i c e  had h e n  blown together by 

the wind, When the ridges were along the shorn, they w e r e  about 25-30 

f ee t  offshore where the ice  w a s  grounded tm t b  sea floor. 



Sea level  

Observations indloate t ha t  sea level  fluotuates aa muah as 1.3 fee t  

i n  the area. Extending out from shore was a 25 t o  30-foot ama of i ce  

bounded on the seaward side by a saarp 2-3'"feet high, below which wae the 

general level  of the sea iae. It appears t h a t  the i ce  level  was originally 

higher and when sea level  f e l l ,  the iae  near the shore grounded and therefore 

remained high. A t  the mouth of the Kukpuk River 6-rged bars were alearly 

marked by areas where ice  wasq$ahed ugward 2-3 feet. Again it appears 

that  the general l eve l  of the sea had fa l len  and grounded iae  remained high. 

Numerous small fresh cracks i n  the iae, probably dua t o  t i d a l  ad ion ,  

extended paral lel  t o  the shore. 

Two observations were made on the level  of the sea iae. The level  of 

the ice  w a s  0.5 feet  higher a t  10 a.m. on May 8, 1960 than a t  6 p.m. on 

Mey 7, 1960. A t  4 p.m, on May 8, 1960 the aurfaae of the sea iae  was 1.3 

f ee t  above the level  a t  which it stood a t  6 p ,ma on May 7, 1960. 

Stream and lagoons 

During the mlatively warm period from May 3 t o  May 5, 1960, many  of 

the s t ream In  the area began t o  flow. The streams generally contained 

black, organic-rich water and were all largely f ree  of ice. Water was 

observed flowing from muskeg areas onto the margins of the lakes and 

lagoone as well as i n  the streams, Southeast of Point Hope, water flowed 

slowly on the surfaoe of the ice  of the larger s t ream and rivers. A rela- 

t ively  large quantity of water flowed dung the W u l i k  River and over the 

bar a t  i ts month* T h i s  water, as well aa other water fran streams flowing 

h t o  the sea, acaumulated on top of the sea i ae  in a narrow belt.  A t  the 



mouth of the Kukpuk River during the warm period, bhe ice melted t o  a depth 

of about 6 inches around the margins of the lagoon aud.'Wet, Later during 

the following cold period, the iae formed again and was about an inch thick 

-. 
on May 9, 1960. 

The large lagoons such as the lagoon behind Cape Kruaenebrn, Comin 

Lagoon, and Marryatt Lagoon behind Point Hop were a l l  firmly fromen. 

Certain smaW lagoons, houever, were almost entlreily thawed, and may 

receive soma water from warm springs. Tayaschek Lagoon, about 12 miLee 

north ef Cape Krusenstern, was almost entirely free of ice, and stood i n  

sharp contrast with nearby lagoons that  were frozen. The ice on the 

lagoons and lakes was generally not broken, Usually the ice i n  the center 

of the lagoon or lake stood a foot or so below the i ce  along the margin8 

an8 was warped upward aruund the sdges. The level  of the ice was not 

measured on the lagoons with the exception of Marryatt Lagaan, where it 

was the same as tha t  i n  the ocean. 

Late i n  the amamar seasan when the quantity flow i n  the rivers dimini- 

ah& greatly the balance between the energy of the river and wave energy 

moves i n  the direction of the wave, thereby causing the mouths of even the 

largest rivere t o  begin t o  close by alongshore aedinrents carried by the 

waves. The mouth of the Wullk River wae entirely closed and the mouth 

of the Kukpuk River was made substantially emaller by wave l a t e  i n  the 
a 

summer season of 1959. 

Wind erosion 

The strong winter winds ranging up to 50 miles per hour have important 

sediment-transporting properties i n  the area, The sea i ce  was discolored 

by windblown sand and s i l t  t o  distanaes of as  much as  a quarter of a mile 



off shore, MVihin 30-40 f ee t  frasn ahom, *err of sllt and sand m muah 

aa 6 inohes thids averlay the rrea ice. Near tha shore, the grain s i se  

of the dndbluwn debris ranged up to 2 n i l lhe tor~,  B ~ t t l e a  and firh net * 

floats stranded an the ahore were froatad by the d n d b l m  material on 
? 

their expased part;a, 

From the evidence obtained daring the observation period between 

May 3 t o  May 9, 1960, it appear6 that a disruption of beaah material above 

the waterline ia insignkfiaant dua t o  i ae  posh, Almg those parka of the 

aoaet where ioe ridgee am f o m d  near the &ore, t h e i r  looation i n  always 

2s30 feat a f f a h ~ ~ ~ .  T U  aation pmbab1y &MIS, &uevar, disrupt thr aedi- 

manta *re ths 5 ~ 4 ~  ~ I B  groaanded appra&mhly 6 iaet WQY the EM law& 

The chief amaluaim darived from Umm~ obae rva t iw  i a  that winhr 

pmuesaes in the vicinity af the C a p  Thanpaan area affeut the beaoh 

material very littlel, crxoeqC-%mally t o  diskurb the aedimants a t  a depth 

of approximotsly 6 fee t  below the ma le~el.  The oNaf affecrt of the 

winter freealng is generally t o  =st the coastal processes. Observatiana 

doring the braak-up have not h e n  made and its effeot  upon the coastal 

proceasen earmat be oommemted upon a t  t h i s  time. It i s  very l i ke ly  that 

occurranses during the spring break-up may have a mre significant effeat 
1 

upon the beaahee than the w i n t e r  sea iue. 



WINTER GROUND WATER INVESTIGATIONS IN THE VICINITY OF CAPE THOMPSON, ALASKA 

BY 

Roger M, Waller 

OgotoIvk Creek Valley 

Th6 flood plain and creek channel of the l o w e r  reaoh of Ogotoruk Creek 

were observed several times during the winter of 1959-1960 fo r  evidence of 

ground water occurrence. After the winter freeae-up, the creek still 

maintained a flow which was derived from ground water influent from 

adjauent channel and flood plain ddpoaits. The flow war observed beneath 

an 18-Inch ice  cover in mid-Navember. Several iuIng sheets and creek-ice 

fissures were created as the water beuame confined by the downward encroach- 

mant of the ice cover. The presenue of flowing water beneath the ice  cover 

continued fo r  an unkncrwnlength of time thereafter, but is believed t o  have 

stopped about mid-December when the creek bed probably became froaen. It 

was not poaaible t o  detemdne whether ground water remained all winter In 

the gravel beneath the froaen creek bed in the lover reach of the stream. 

Snow cover was nagligible during the winter) therefore, the seasonal f ros t  

penetration probably was very deep. 

Covreruk Springs 

The springs near Cape Seppings, uhich were named Covreruk Sprimgs, 

I maintained a flow throughout the winter. The temperatare of the water a t  

one of the spring. was 38'~. on April 7, 1960, as  compared t o  38.5'~. on 

S e p t d e r  9, 1959. The to ta l  discharge of the aprings, hawever, had 

decreased from 22.7 cfs  (cubic feet  per aecond) on September 9, 1959, to  

6.17 cfs on April 7, 1960, A water sample w a s  taken t o  determine arqy 



change8 i n  the M c a L  quditr af th, mabr frm that  of previous dy8es .  

The analyeis haa not been abtaimd as yet and therefore i a  not included 

In th la  report. 

The deamam in dheharge of tRe rpringu I 6  aoinoldent vdth the 

ncumal deereaas In  stream f l o w  In northern Alaska during the winter months. 

The correlation of the decreasing winter disdmrge suggestrr that  the 

sp- *robably derive their 8u.p- f ran a surface atmama of substantial 

flow. T h e  discharge of the spring61 is expeakd t.0 h r e a a e  as preaipitation 

and meltwater replenish the etreama and epdng systsme In the mmer. 

\ 

Springs i n  Iglohuk Hi l l s  

Several aprings were reported In the Igluhuk Hills,  about 100 milas 

saatlreaet of Ogotoruk Creek. One waa eaerily moessible and was vieited in 

ear ly  April 1960. A uater sample wae taken from the associated stream about 

half a mile downstream frcm W-m spring, The water and mrrrounding; air had 

a noticeable sulfur odor. The stream tsmperatare was 3 8 9 ,  whereaa the 

air w a s  about 09, The spring probably has a al ightly higher w a t e r  temper- 

ature than that of Cavreruk Springs. 

Covreruk Springs and the, springs In the Iglohuk Hills indicate that  

ground water exis ts  the year .round uithin the pemafrost region in this 

part  of Alaaka. 
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