
FLOATING ISLANDS 
By Maynard M. Miller 

Reprintett without change in pag i t~a t io r~  fro111 
N A T L R ~ L  &STORY &~AGAZI,"~E- VOI. LxV. No. 5,  1936. pp. 233-39, 274, 276. 

Arnericar~ h luseun~ of Aatoral Wi*tor), Sew York, N.Y. 



F L O A T I N G  I S L A N D S  
By Maynard M. Miller* 

Barter 

Recent aerial explorations T . & l i l ' C " K ~ ~ s  an Eskimo. Cruis- be 2t11 island. Takpuk was puzzled. 
ing one day in his sloop He llatl never seen or heard of land the high provide 'Iues ;11,0tzt SO n,ilcs OR. the nortlirrn coart in these tsaters His chart showed 

to the centuries-old of .iIaska; he saw tsrhat appear<-tf to nothing of the sort. 
- . --- . - - -- mystery of vanishing lands. 

I .  I 5 .  L I s  r i  I Gc~logical Obser'i.;~tory of Col~iinbia Uni- 
Here is the story of a I I S  r i r i i n  I \t-r.iitj. , I I I~I  13irvctor of Tlit t;o~rtliI;~tirm 

i~ii~~ic~incritiri.,~ tlrc R O W - ~ ~ I I I I O ~ ~ S  J13ricit11 Icc- f ~ r  Gl'icier Rcsc;ircIl in Stsattit. tl'itsh. Ilr .  
significant flight over the Pole I I , I  t i t  t i  \fiIii,r i t i t "  ~)~~rtitipiitt-d in 20 r\pcditio~~s 

tnbitr tlic. Jtxtiior Glt.irrll,c*r of C o ~ ~ t t ) ~ c r t ~ ~  t g )  th<> . trct i~ .  a ~ ~ ~ c i  h.i\ rv<~*ritIy c ~ ) ~ i i ~ ~ I c ~ t c ~ ~  
and the ifIumiflatiflg "tiit i,tit\tnniiin< Ic,tiir,r%iiip i t1 t11c itc.iti of $1 t \ r t~-ytw F i~ l f~ r ig l~ t  Ft*llo\vslrip in p1ac.i- 

conciusions that it yielded gt*rdcizii \cit'ni.c.. . . ." oIogy ,it C,iiirIirirlgc Vriiversity, EcgIiinri. 
J f t .  i, W t w . , i r ~  Ir \\\oi.i.itt. of t i i r .  L:ti~li,rit --En. 
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* ?' . \KP~ K was pt~zzlr.tl. W i t h  
tilt- ltow of liis sloop or1 sliorc. 
tire. water at tire stern was 120 
fret deep. 

H e  steered for the islanti and ran 
the bow of his boat onto the beach. 
To  his surprise, the water was 120 
feet deep at the stern ni th the bow 
touching bottom. 

?Vith a companion, he landed and 
explorecf the mysterioils island. Its 
surface was gently undulating, with 
small ponds on it. Crass and moss 
were growing an the island. No 
cirift\vootl was seer1 aioitg tlic share. 
There were a good many borilders 
scattered about, some of them per- 
haps larger than a man's head. 

It never occurred to these men 
that this could be anything but an 
island. But when the noted explorer 
Stefiinsson Itlc,ard the stor? and pub- 
listxed an acct.)tint of it, 11e mentioned 
the possibility that this might be 
tlrifting ice that hat1 somehow 
picket] u p  a loatl of debris.' 

TM enty >ears later, cjn Ai~grtst 1, 
1951, I wits sitting irt the nose of a 
N-29 fi>ing over the area where 

A i f \ k ~ n r ,  I>a \c i i \ t r \  of an Irldrtd Zorth of 
\ I  ~ r k , i  ' h i  t xlhj.llrn$ir \ trf , trar\orl  1.8 thc Gcw- 

crtt j i l i i r  r i l  Rg t t i  u f o r  Janii.in, 1934 

Cn,rrfrs>- The Inrc~ricnn f;t~ozrophirrrl Soriefy 

Takpuk's islanct hat1 been kotuixd. 
The day was sparhling clear, but I 
could see no land, only broken, 
shifting ice. \Yhere had it gone? 

I'erhaps we coulcf dismiss the 
Case of the Disappearing Island if 
numerous other similar ones had 
not been "discovered" in the Polar 
Sea and vanislxed. There were the 
Gunnbjorn Skerries a d  the Bren- 
dan L ~ g e n r l ~ .  The Sunken La::cl of 
Busse was sighted in 1578 off the 
coast of East Greenland by one of 
Frobishcr's returning \essclls and 
possibly later seen b) othet eaplor- 
ers-btit in a different place. People 
thonght its position hat1 been 
wrongl) figured, but in later cen- 
turies no one cotilcl Encl it at  all. 

In more recent times, there have 
been reports oi Keenan l,,ir-rti. Pres- 
ident's Lantl, BraclIe> L'incl, and 
Sannikot L,tntl-not onc of which 
could later be xerifietl. Peiitaps the 
rnost farnoits is C~ochebr L,ttitl, clc- 
scrihetl b> Pc*;lr) 111 1906 'tt.trl tliil> 
noted o t ~  .ill maps. ho trace of it 

could be fount) eight years later by 
Comniitniler Donald B. hIachlillnn. 
4 Y.S. 4ir Force ~vt~a thcr  flight to 

thc, North Pole on Augt~st 13, 1946, 
q'kvt' thc first clue to the mystery. 
iTisibility dt the time was zvro, ant1 
.I ! otlnc officer was n1'1hing his ob- 
\el-.rntiozii by radt~r. FIe wai startlect 
to scc "l,ln(l" on the radar scope 
wlicrr, no land was known to exist. 
The outline on the radar screen was 
clt,arly that of an island about 200 
jqnarc ri~iles in area. T h t  officer in- 
toritic~f the pilot. who verified the 
plztr-rt's position as 30C miles ilorth 
ot- Point Barrow, .Alaska. 

\Vhen the crew returned to base, 
their discovery natrrrally excited a 
great tleal of speculation. It  was 
cocled as "Target X," or T-1, and its 
c\istc,ncc was clnssifiecf as a military 
secret. 

It was not necessary to wait long 
tor confirination or denial ot thc 
islantl's cl\istence, for claily wcnthcr 
fiigllts were k i n g  lnacle over t h ~  
Polar Sea, and crews \\?ere alcrtetl 
to w'ctch for T-1. Darkness antl 
cloutls make naked-eye rcconnais- 
sance over this no-man's land vir- 
ttrally impossible for three-quarters 
of the year, but using radar as the 
prin1;n.y detection, crews again 
spot t t~ l  T-1. This time, it was sev- 
e ~ a l  miles from its first position. 

Succeeding flights often fount1 
cliffic~~lty in locating the island, but 
each time it was reported, it was a 
little farther east. The shape of the 
island on the radar screen remained 
the same. 

One tlay, the mists cleared, ancl 
from a vantage point of 18,000 feet 
above the ice, the crew of a weather 
plane got a good Iooh at it. Circling 
lower, the airmen cotlld scc that a 
coastline rose 20 to 40 feet above 
the stirrottl~ding scxa ice, ,tpparently 
imperviotis to the pressures of the 
pack. Bright l>lr~e lakes. gra? is11 
strt,;ms, .inti tiark r td  rocks \vcri. 
clrbarl-) I. isible. Tlte ~'io\ition xc as 
again cnrcfrlll? plottcd, cl-icckctf, 
antl I cp-clir.chttl. Gcrt,tt~?Iy it x.tv,li 
tnor ing, ,cltc! it .ts aI,ctc~t the. \IL(, O k  

Citain. 
For tIlc next tlltcc 4 tX,11 \, t !~r* t 1- 



istence of T-1 remained a military beer1 loclitrtl in the iirt,stcrn arctic floating "lands." We were especially 
secret, and strategists dreamctl of anti have btwn spottc~l on aerial curious as to where they had csorne 
making a lancling field on it. Apart photographs tnkcn by 1,oth thc U.S. from. 
from its possible military inlport- Air Force and the lioyal Canaclian The arctic is a great elongated 
ance, valuable scientific work co~tltl Air Force. basin filled by a frozen, land-locked 
be carried out on it if a base co~ild The first public announcement sea, which is over 14,000 feet cleep 
be establisheci there. By October 6, was made at the First Alaskan Sci- at the Xorth Pole. In autumn, the 
1949, it had travelled more than ence Conference, held in \L7ashing- first thin slrlsh forms over the sur- 
1500 miles from where it had origi- ton, D.C., in November, 19.50; and I face, ancl remnants of the ice from 
nally been seen. remernbcr my interest and escite- previous years become consoliclated 

In the spring of 1950, air crews ment when Col. Joseph E. Fletcher, with the freezing of open water be- 
were advised to search for other t h e n  in command  of t h e  Air tween. Graclually, the whole mass 
island-like masses, ancl in July a sec- Weather Squadron at Fairbanks, solidifies, producing a veneer of 
ond one even larger than the first Alaska, read his descriptive paper. new ice over the green-blue sea. 
was discovered. This was named Afterwards, several of us sat up late Winds break the fresh ice, crushing 
T-2. A few days later, a third one, into the night conjecturing about and tearing it so that open passages, 
T-3, was sighted. Since then, clozens the origin, composition, and prob- or leads, form between the floes. In- 
of smaller tabular "ice islands" have able future of these paradoxical dividual cakes become broken and 

scattered, and as the waves spill 
over them, the waters freeze ancl 
weld large sections together again. 
Sometimes one floe is thrust upon 
another. So the process goes on-an 
incessant breaking, churning, and 
rending of the ice to produce a 
boundless and incredibly jumbled 

The Polar pack varies in thick- 
ness fl-orn a few inches to scores of 
feet and averages about thirteen 
feet in winter. As the long \vinter 
might clcscends, the ice thickens and 
increases in strength, so that there 
:ire fc.\i~cr and fewer open icads. 
Crcat "pressilre ridges" arc forced 
7117 by the grinding action: anti the 

V STRAXGE '.CLIFF" of 
Tltc B-29 Supt>rfortress i~ntlergoing a final ciii>ck-tip 1)cforc non-glacial ice ired line ) 

starting on tlte 4100-mile flight to ljeyonci the Pole a11d back. nla? pi-oduce ice islands. 

V LOOKIUG SOCTI-IWARD over northeastern Axel Heihcrg Island. 
Sansen Sound, s t  left, separates it frc:~: E!!c.s::ierc Islanc!. 



A O R E ) I \ ~ K I  ICE it1 I J I C  1rc.tie St'i~ 
.t\t,l-agei 13 ft .  thick. wl~csrc.a. t l t c *  
i.lcit~(ls art> 200 f t .  thick or I I I O ~ ( ~ .  

currcnts of the, sc,a carry the Inass in 
a clock~visc~ rotation. 

In s~wiiig, ;is the first tc.ntativc 
ra!.s of thcl slanting srnr cross thc 
top of tfirz glohc, tht. sc.u icc slo\i,ly 
Iicgins to rric~lt. It CI-ncks licrc ;und 
thcrc., ;tllcl l"l0ls of w:ttclr for111 011 

its st~rf;~cc,. S111;iIl cl~nnks l)c~coii~e 
st.~>;tr;ttt'd ant1 Hoat ;tp:u-t, :tncl the 
\vl~olr~ Inass bc~co~ncxs tlrinncar, 11nti1 
I;trgcb sc~ctions of it cfissolvct oncc 
itgai~r. Brontl sp;tcc>s appc,ar itlong 
the. so~ltllc>rn slrorc~s of tllc Polar 
Itasin, :ti~tl the pack  nay sc.ccdc 100 
n r i l t ~  or inorcx from tlrv ttrainl~tncl. 

B~r t  cvcn at t l ~ c  Iwight of the 
srtn1rnc.r 111elt stwon, thc pack nexier 
c.otnpletefy tli~itppt.ars. .4l 1111. Pole 
of Hcl:ttive 1naccc.ssi'r)ility (soinc- 
tinrc~s callccl tlrcz "Ice, Polc" I)(~cattsc~ 
it is the gcographical cckntcr of the 
i,ol;tr ice ) ant1 ;it tht. gthographic 
Nortlr PoItx itself. tlw st*a rctnains 
covc~rtd foi- the rt~ost pzirt with 
fail-ly thick icex. Evc.11 1 1 t ~ e . .  Itowever, 
jtxacis i I ~ t t t  brt~itth~r strt'tcftt,~ of opcrt 
n.ittcxr can o~~cus io~~ul ly  1)t. sc3t*n. 

'flris, tlac~lr, i:4 t l ~ '  Pi)lar S~%:I. fIesll- 
r 1 1 c x 1  i i l  on : i l l  sitles :tnri constantly 
c~lttrriic~t ti-inrl. titlc, iir~tl ct~t-r(~i~t.  
t l i c s  ;trc,tic ~t;ic.k rtnsc.tnf>lt~s :I \-itst 
jigsit\\- pttzzlct ivlrt~sc ~tic*ccxs ;ire, con- 
tii~ir:ili). stirrt*(l !)?, ;In ttnstsraa flanrf 
i t r l t l  contir~ri;~lly cl~angc~tl in silal-tc~. 
,.llti1011g11 !311iI(lizlg t tp  to f o r t ~ ~ i ~ l ~ t b l c ~  
f!ticki)c~ssc*s c~icl? 5vintc.r. it is nctt,r 
tlu'itt, :tl tIca to \viihstai~tl the. ttarril,Ic 
~xvss~ r rc .~  itltlt~cccl hy  tlrrs  r-r~t:ttitin 
t)i the, t3rti3. 

Ilo\v titiw cti~tl<t tlic.xtx ial.yc' tioat- 
iitc i s l i ~ ~ ~ ( b ,  o f  icv I-I ;~V(-  COII-ZC> i ~ i t o  

I)c,i~~g? IIo\\i co111d they \\ ltllst,tntl 
the cnorinotls p~c\\ttrc~s ,it \\>or!,? 
Where coulcl ice of- sltch tretnendons 
thickness be rnanr~factured? 

I tl~ought o f  thc\c~ riddles ,I\ I rc- 
turned to Al,t\k,t in J t~ ly  of 19.51 to 
continue, In! gt~ologic,tl 1% or!, on thc 
Ii~irean ictfieltl. Vrgcnt clt~tic's won 
l)u\l~e.tf thein to tire' I>,lcl\ of m y  
mintl, but I kept Iloping tor a 
cEl;tnce to qclt 'I firsth'tnd look at 
tlrr\c, itnpossil)lt~ i5lantls. 

\ ly clrancc~ c,tine while in .4n- 
ellorage arr,u~ging air support for 
our Juneau project thrortgh Gencral 
\\'illi'~n~ D. Oltl, the Comrn'1ntling 
Officer of the A1,isLan Air Corn- 
rnancf. Genc~ral Oltl hact the keenest 
rnttArt\t In , i~ctie uork ant1 wn\ a11 
already well-proved friend of my 
4la\l,ai1 icc~fic~lcl c.\pctlitions. DIII ins 
onr conference, I ,~\l\rlcl liiin it I 
might 1,ltc~r go on one of tht* 411 
Foree flight5 o\cbl tlw iccx ~\l,tntl\ 
01)\etv,ttion\ t\oiilci 1~ 11\t,ft11 '15 a 
pwliininat ! to I,tntlntg on onc8 of tire. 
i\l,~nci\ foi ,I tltstailrd glaciological 
\tlld!. 

Gt,ne-1'11 Olrl toit1 me, th'tt a 
\pt,cial Hight I ~ , i c t  ' f~ t ' t - i~  tnrtdt* 111 

\I,i~clt to c h c ~  k c t n  t l l c a  prt51tlr)n ol 
tilt t\I,intl\ ,tntl ,I!\() to t~xanlint t l ~ c  
rhorc of I,intlc, Ijo~ rIcv  rnr t l ~ c  41 ctic 
Sc,t 1x1 ,in ,~tttl-rtpt to fincl tiicir 
corrrccT. The, Aight h'ttl f,t.c.i-~ ,irt ,irigctl 
b? Col Fletctac~r= \wth ~vlrotn I l-r,~tf 
t.alkc.ti in tT,~\hington at thin Sciencc 
Contt~rt~rtct~ 1 ~ 1 t  st,vr,i c !~c%atli\ inti\ 
,irirl tciny Il,trt ttnttrr trin,ttt~lr t tz- 

\tlictc*cI thcx tx*~l{~i t  l1so tt 11~td 
prcitcti t l ~ f ; h c t i i t  t o  irrttbtl,tct I ~ r r t i  

scalx~fi\Irrontiecl ~tncler \\.inter snow 
But enough hat1 been seen to 
liven interest. 

"Here's ,in idea," said Genei,~l 
Old. "Col. Fletcher will be arriving 
this ,tfteruoon from F,tirban!,\. 1I7h!. 
don't 1 OII  ~ 0 1 1 1 ~  to 1 1 1 ~  office rtroi~lltl 
four o'clock ;1nt1 talk with lrnn. It 
11r plan\ ,111othel \rirvc,) flight, 1 ott 
may I)r ,ible to  go nlong." 

It \va\ a pleasure to nlcet Flc~tcht'r 
again. He, w~ts  obvio~~slq \till em- 
thusctl ' ~ b o ~ ~ t  the "ice i5lancl" prol3- 
lem, ancl we so011 deep in 
tlisc~tssion. Before I could wggest 
it, he turned to ine ant1 said: "IVe 
lnay try again to fly along t11c 
C a n d d i a n  Arc t ic  c o a s t ,  i f  t h e  
wcatl~cr ever clears there. Cotlit1 
von come ,tlong cuncl help I I \  tvitlt 
wrnr geological 'tnswei \y'  

Thi\ \va\ jnst \%hat I \\7antcti. lVtx  
lcft ~t tl-r'tt Flc,tchrr wotrld ~ i i r t .  1111~ 

1% hen thr plan co11ld be carrit~cl otlt. 
I tlicl not heal from i1nn aga11-t 

rrnttl I c,tIne cwt to J-rrncar~ the' 
clntl of Irtl!. Cloncls hrlnrr; ot t.1 tlica 
ctt! ant1 great sh t~* t \  of t,ttn I)c.'tt 
.~g.linit the \\inclctt\r\ ot oiir 11cttt.i. 
411 local fi\tng \\,is s ~ ~ \ p t ~ n t f i ~ I .  
T1-rc.1 tx ti * I \  ~ lo th~z~fr  to (lo b t ~ t  51t 'tnri 
wait. 

I a ,I$ ,it m y  dc& finislling \oincX 
p'tpcr \ \OIL  1% thn  'irt attt*nctCrnt .I<!- 

\i\ctf mc tlf a tc*ic.gt ' i~n.  



I cllc.ckc~l ;it oitcc. \\-itit the, pi!ot 
of tllc. plittrc, that I~aci bc1en Ioancd 
to rts tor tllc Jrrnc'ittt ic.c'fic'ltl \\.orl; 
1):. tile Air Nc,setic. Sc~rviccl. 

"Kot ;I clritncc~ of tlrc*sc% s1;ic.s clt.;n- 
i t~g  f o r  at 11~itst t11rt.c. cla!.s," ltc told 
trlc.. "Bc~sitlc~s, a plane lias jrtst 
c~r;isltc~d in tltc~ ~t>ot~ntai t~s north- 
\\.cbst of Ilc,rcb, ant1 \irc,'ll 1ral.c to 
look for it." 

Tltis mcliunt t l ~ i ~ t  thc. tlvlivcry of 
ottr t,tluipn~c"nt \irotrlrl h:we to be 
tlc~l:iyerl for at Icitst a week-just 
the, titnc I necdetl to accompany 
Fletcher. 

I trnvellccl by loc:~l transport to 
tlie fnir-\\7t,ather side of the range 
at Ilihitehorse, Yukon Territory, 
;tiid Hc,w to Fairbanks just below 
the Arctic Circle. 

Tenis ,\loore, President of the 
University of Alaska, had happily 
berm inviteti to join our flight and 
wits ;it the airport when I arrived. 
In addition to the crew, there was 
Slajor 1,awrenc.e Koenig, ice recon- 
nnissttnce officer for tlne 58th Stm- 
tcgic Heconnaissance Sq~tadron, 
\she Ilntl alreitcly contribrlted mtlch 
to otlr knoii~letlge of the ice islands. 

A toile. of suppressed esictement 
pc~nunc~attc~l otlr grottp as we asseln- 
i,lcbtl for tltc l~ricfing. The first gooti 

\ \ - c ~ t t f t i ~  rc'lx~rt it1 tlrorc. t l  I ~ I I ~  chiglrt 
\\-cc,l\s hittl I)c~c~n rc,cc.i\-cxl trout the 
1tigl-i c&:tstcarn ;~t.ctic. '1.0 ttikc. ;itl\.an- 
tagcb of it, \i.e co~tlcl not clc.lay a 
day. 

I\-c took off fronr Eielson Ficlld 
in a conk-t,rtecl B-29 Superfortress 
in mitl-lirori~ing on Ailgust 1, 1951 
\\-it11 C;tpt. l."~t Bass as pilot and 
Ci~pt .  C.  V. Bloom as nasigator. 
Once oscr the Brooks Range, we 
lrcarletf olit across the broken drift 
ice of the Btlaufort Sea. The Arctic 
Ocean for 50 miles or so froin the 
mainlantl was fairly free of floes. 
Betwt~el-1 71 nncl '72 clegrees X. 
latitutle, very open pack ice per- 
sisted. \lore lvilter than floes was 
set.11 until wc entered a inore con- 
gested zone cstencling 1113 to 74 
degrees. 

Flyitug at :in altittucle of abont 
10,000 feet instead of the ust~al 
18,000, we were in ancl out of 
cloud banks until, about a htuntlred 
miles off Cape Prince Albert at the 
north\i~~stern end of Banks Island, 
our vision below became com- 
pletely obscured. 

\\:hilt c1.ossing 1I'Cltlre Strait: 
the rntlnr ctpc,r;~tor picket1 [up land 

Mil le r .  Tlre b'arm<lnrion for C l n ~ i e r  R ~ s t w r r h .  Inr.. 

;tllc$:ttl. l'lris pro\.cbtI to 1 ~ .  ;I stretch 
o f  coast on I'rince Piitrick Islantl, 
tltc' \\.t.stcSri~it>ost of the Citnttclian 
ril.ctie .%rchipel:tgo. \\Te \vcbre on 
cotuscl. \.Vv skirtt'tl the northern 
const ol I'riirce Patrick Island tund 
13rock Islantl ;untl then on across 
Borden Isinnrl to Cape Isachsen at 
the, nortlr\\-c~stc~rn tip of Ellef Ring- 
ncs Islitnd. Tliroitgh a nt,arly solid 
rtntlc~rcitst, \ve had an occasional 
glin~pse of tight-laced pack and 
field ice pressetl against the b r o ~ i ~ n  
; ~ n d  desertlikt shores. 

IVe could make out the patterns 
on the ground pmtluced by frost 
action nnd summer melting. It was 
disappointing not to have a com- 
pletely clear sieis, since I was in- 
terested in aspects of the physio- 
g r a p h y  of thvse  se ldorn-seen  
islands. .kt least, we could see that 
they were low, relatively gentle 
masses of land, free of glaciers. We 
feared that the hoped-for view of 
Ellesmere Island off to the north- 
east would likewise be obscured. 
But a new set of weather reports 
still gave promise of clear weather. 

.4t 80 degrees S., Captain Bass 
slvtmg his controls to a more nor- 
therly course, and we began to 
lnake out, under a vast stretch of 
blue sky, at u tlistance of at least 
200 miles, a startling view of snow- 
crested highlands, glistening ~ s h i t e  
with glaciers. These were tlne Chal- 
lenger ,\lotuntains ancl other ranges 
of Ellesnlere Island. Soon esery- 
thing \vas ttncler a magnificently 
cloudless sky. 

Below, the strangely arid gror~nd 
of Axel Heiberg Islancl shimn~ered 
into vie1.i.. !Vit!: both my cameras 
\\-orking, I photograpl~etl in still 
and motion pictures ;I record of 
high arctic lantl ice. In ilepressions 
on the glacitar's s~trfacrxs. I cotilti 
see ticcp bItlc mtlt-~vatcr lakes ailti 

- '/ e \- 
.* Fz-r I\(, lo\+ orvr 'IT-2. Tltc tlark -tre,~l\ i- ,I p a t ~ ! ~  of I i l t t t .  i t ~ .  I t  alrparc%ntl? --* - - -  - - 
fnrr~~c~rl in nlrc, of t lrt ,  trotrgfl- t lr ' t t  trr,irtr ~ l r t x  otllc.r\\i-c% -it!ootlt -ttrfrttt. - -*--  - - -- - -  w 
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f >~C<~LII \ 'TOCK BAY. in EIIes- 
mere's "&elf-ice" zone. hote 
ricIgcx, ancl frirrow~ that suggest 
this a.- Sortrr.cx of ice islands. 

a sheer cliff of banded sedimentary 
rock bounding the south edge of 
ice-choked Sansen Sound. 

For the next two hours, our air- 
craft traversed and circled the 
deeply cut re-entrants, narrow 
fjords, and twisting glaciers along 
this spectacrtlar coast, glowing in 
pastel shades ant1 peaceful sha- 
dows-a scene of lifeless solitude 
and frozen beauty. 

Then between Phillips Bay and 
Markham Bay, we caugllt sight of 
a most unusr~al ice feature-a sheet 
ot 50 or more miles of ice project- 
ing out from the shore of the Polar 
Sea. At first, it W:XS intermittent, 
but especially between Yelverton 
Bay and Disracli Bay it \\>as con- 
tinuous. 011 the seaward side, a 
20-foot cliff of ice delirtiitcd it from 
the pack. Had we been in the ant- 
arctic, this would not ltave been 
surprising, because "shclf--ice," pre- 
sumably aWoat and rtsu:ilIy con- 
nected with glaciers on the main- 
lancl, is well kno\;rn. But so far as 
1 know, a true "ice shelf" had nekcr 
before been rixporteci in the arctic. 
-Aaci since 5htIt-ictt oi. the antarctic 
sort \?v,i\ jrr\t \viiat the ice islancls 
seemeci to t,iil I-or, it \\ ,ir a tcinpta- 
tion to Iriiilp to concln5icins. But I 
couirl see ri~poltant iirff-crences be- 
tri een this shelf--~ce and that of tfic 
~int~irctie. 

Thchrcx rverr ilistinct furrows on 
it, ~r~ai\iltq it look Irke a great 
plou c9cl fieiii. \\ rth cle,it~ >xiow on 
the ricigcs ailti blue i ~ c  'irrci melt- 

water showing as long dark lines 
in the depressions. We estimated 
that the waves of ice were 100 to 
300 yards apart and the individual 
rolls between 5 and 15 feet high. 
Of partic~tlar interest was the fact 
tliat'this whole series of undul CI t '  ions 

ran across the surface of the ice 
in a manner strangely parallel to 
the general trend of the coastline. 

This ice was much more severely 
melted than any of the antarctic 
types. But a more important differ- 
ence was that it was moored to an 
almost glacier-free shore. In fact, 
at several places, I could see where 
land rivers had flowecl fro111 the 
rocky m,iinland right onto the ice, 
somctimes straight across the fur- 
rows to form extended river clian- 
nels clear to the seaward edge. 
This proved that the surface of the 
shelf sloped gently down from the 
land to the sea and that it was cs- 
sentialiy solid ice. I t  also indicated 
a surface draining pattern rlnliearti 
of in the antarctic. Lt. Pelharn rild- 
wicli of the Sarcis E~peciitioi~ in 
1876 and later Pear> 131 1905, both 
of \\horn travelitd along t h ~ s  co,ist, 
thluqht that the lo~odti rim of shore 
ice was of land or~gin ,~nci iiidcf 

been I-orrrrcii by gfacie~s, Irr fact. 
f'eary referred to it as the "ice 
foot" ,inti the '"1'iecia;ll hinge.'' 13rit 
from avh'it 1 ~orrld stxc, the sllelt 
11,ul never ti~ovt~il ciott~n irrtrn the 
rtr;rittl,irtcl, I \+a\ con\lnccd that it 
\\<LS ~i is t~r i t t l )  rlo~i-gldt i'tl I I ~  t j r igt~~ 
ci~icl lt'~d been built u p  Irtorr. or Ic-,s 

in its preselit position by processes 
not unlike those that forrn orciinary 
sect ice. 1 ctittlci only explain its 
consicierable thickness, as comparect 
with the hinging pack, by the fact 
that it had been held fast to the 
1,md over many years, thr~s pre- 
venting its annttal breakup ancf a1- 
lowing accretitt~i to continue with- 
out interruption." 

Close to the seaward edge of the 
shelf, we passed over a tabular 
sheet of ice about a square mile in 
area. It  had all the characteristics 
of the adjacent land-fast or ground- 
ed ice. Almost certainly it was a 
segment that had broke11 froiii the 
"shelf" to drift free in the pack- 
the very evidence we needed. 

One of the big ones 
Then, about 20 miles north of 

Disraeli Bay, we made a most start- 
ling discovery. There, within sight 
of land, floated a lirrge triangular 
chunk of Aattish ice-about 17 by 
20 miles! 

311 ajor Koenig, shuffiing photo- 
graphs, exclaimed, "That's it! It's 
T-1, all right. What luck!" And 
then turning to Terry \Loore, he rx- 
plaineti his excitement: "It's been 
lost for two years." 

My own excitement reached a 
climax as we rnade two low passes 
over it, which brought us dowri to 
less than 100 feet above the sttrface. 
Here, at close range, we could see 
again the strange corrug,ttirtns we 
had kiewed -4th such interest on 
the ice h l f  of the near-by coast. 

iVe rrraile one final pas\ o~ler  the 
island at 4000 feet 2,cforc Eleatling 
out to scza on a nortIieriy track. 

iiTe h,id bei~n too brisy to talk, 
horv ttle cabin brrued wtih corner- 



* GEYFRAL LSCK of connection 
with glaticrs ixlakt~s tltis "sl~elf 
icc" in McClintock-Disraeli 
Bay area unlike antarctic'*. 

sation. Koenig and I were discnss- 
ing how an "ice shc,lf" coilld pos- 
\ibly Ilavc. persist<-cl in this rtglon 
where glaciers have heen shrinking 
and snowfall is known to be scanty. 
1 theorizccl that it s night be a relic. 
of the great lce Age, or more likely 
of a lesser cold period in the more 
recent pa\t. 1 stlggested that in 
spite of the vast surf'tct~-melting in 
surnmer, it was being maintainthtl 
by sea water freezing on the uncler- 
side drrring the coldest winter 
months. This was along the lines 
first advanced by Professor Frank 
Debenl-ram, of the Scott South Polar 
Expedition, in his controversial 
theory on the origin of the Great 
Ross Barrier in the an ta r~ t i c .~  

Koenig interrupted: 
"Before you get too absorbed in 

technical thoughts, look at this,"- 
and out came the most tremendous 
club sandwich I had ever seen- 
chicken, lettuce, ancl fresh toma- 
toes, to  be washed down with a jug 
of steaming coffee from the cabin 
thermos. With a nonchalance I 
scarcely felt, we settled back for 
lunch, as the plane drummed on- 
ward toward the Pole. 

After lunch, 1 searched through 
my field notebook for a quot a t' ion 
which Major Donald Shaw, of the 
Air Force's Arctic Information Cen- 
ter, had brorrght to our attention. 
I t  was from Yeary's Nearest tlte 
Pole, writ ten In 19t%, 2nd described 
the very same coast over which 
we had flown: 

"The new light snow made fine 
snowshoeing, bitt was very hedvy 
for the dogs ancl sleclges; .tncl this 
fleavir~ess was '~ccentr~aterl in the 
series of rolling swells wi~ich are a 
feature of this peculiar ice foot 
along here. These stvells are on a 
large scale, ant1 remindecl. me very 
strongly of portions of the icecap 
of Creenlanci. If they are not huge 
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drifts, I do not know how to ac- 
count for them. Off Ward Hunt 
Island and especially the western 
end, they are particularly marked 
and here they blend into drifts 
formed in the lee of the island. 
Frorn the stimmit of the trrmulns, I 
saw the ice ahead of us in the same 
condition: a gigantic potato field 
with a long bhre lake or a rushing 
stream in every furrow." 

"Yon know, I,,irry," I said, "it's 
just possible solneone has been on 
T-1 or T-2. If this is their birth- 
place, as I feel sure it is, then 
men from the Nares' Espedition, 
Peary, and solne of these other 
early explorers probably travelled 
right across them before tltct~ were 
Eauncherl." 

PIeased as we were with this 
part of our project, we were not 
fully satisfied, for we also hoper1 
to relocate T-2, which had last been 
seen in June, fairly near the Pole 

Between latitudes 53 and 85 de- 
grees, we passed over the tightest 
pack yet seen, with giant floes and 
much pressure riclgrng everywhere. 
Abotrt, latitucte 55, there was an- 
other broatI arcxa of ttncierc,xst, antf 
we tlortbteti we conlrl find T-2. tl'e 
had been airborne for eleven hours, 
and the plane wortltf soon reach the 
outer safety limit of its lttcl srtpply. 
At 87 degrees, le\s than 200 ri~iles 
front the North Polc, the ttntlercast 
q.tvc way  to '1 cold front, anct the 
rt.Bectrcl light of the miciniqht stin 
qlc*;t~~~cri fro113 tlte cndlos pack. 

Mnynnrd Miller 

And then came the expected an- 
nouncement. Our fuel radius had 
been reached. The navigator's de- 
cision was final, for in polar flying, 
it is he who actually controls the 
plane. We headed back for Alaska. 

One last look 
I decided to strain through just 

one more teclious round of horizon- 
scanning with the binoculars be- 
fore we became completely enve- 
loped in mist again. Presently I 
picked up a faint rlnconforrnity on 
the horizon in the clear area off our 
starboarcl beam. I nudged Captain 
Bass and pointed. He veered slight- 
ly for a better look. When I saw it 
again, there was no question of 
what we had found. The nose of 
our plane swung through an arc 
of 120 degrees to close in on T-2. 

What an exciting piece of luck! 
I had seen it almost at the limit of 
visibility. Had our flight taken us 
only a mile or two farther east, we 
should have missecl it altogether. 

At that moment, we were 1% 
miles beyonct the North Pole on the 
other side of the tilorld. -4s isre 
sitrung tiotvn for ' 2  doser look, the 
navigator advised us that there tvas 
only enough fuel for one low pass. 
Captain Bass brotlqht the Srtper- 
fortress so law I altnost thouqht we 
were coining in for a landing. This 
was  not  t oo  d iscomfor t ing  a 
tltorlght. for with the srtrface only 
50 feet bclow, T-2 presenter1 the 
most gigantic 'tnrt ttnlte1ievabfy 

ronrtnrrrd on pnpt L-1 
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\111ooth rn,tr\ of- fioatlng ice I 11,tcl 
c.vrxr secan. level top ok t11~ 
i?l,uld stood 30 feet or ro hlgller 
tllar~ t h e  srlrfacc of. the p,xck ice. 
F~orn  this, we c,ilcul,ited thdt the 
isl'lnd rnrlat be 200 feet thick. 

Alre'id was the shadow of our 
N-29, alarmi lgly close. On each 
,itie stretched an unrippled plain, 
looking very much like a vast skat- 
ilig rink. In the midst of the excite- 
ment, Captain Bloom rerninded 11s: 
"Take a good look while yclu c,lr-1. 

We won't have enough gas for an- 
other run." 

Perhaps the extreme smoothness 
of T-2 can be attributed to melt- 
water becoming impounded in the 
" f -ur rows"  d u r i n g  t h e  s u m m e r  
rnonths and later re-freezing. Pro- 
gressive melting and freezing might 
thus tend  to level the surface. Fur- 
ther flattening might be produced 
by sand-blast action from driven 
siiow. A11 this, of course, would 
take tirne. But it may mean that 
the smoother "ice islands" are tliose 
that have drifted around the Polar 
Basin for  the greatest number of 
years. 

Photographs of T-3 show it to 
be rougher and even more corru- 
gated than T-2. Possibly, T-3 has 
come from a different sector of- the 
Ellesmere shelf or from another 
source; o r  perhaps it is only of more 
recent vintage. 

As we skimmed over the surface 
of T-2, I could see no water in even 
the deepest depressions. Its lack 
may be explainecf by the fact that 
this irlanci is farther north than 
T-1, farther from the walming in- 
flnenee of land. 

I was convinced thdt a wl~eels- 
down landing u ottlci not have been 
ciifficult, anti in fact that a \1~11ct~ls- 
1113 crrttBrgency ],inding \votiltf I I ~ ~ F  c 
1latl an clxccI1cnt cbanct. of S I I C C ~ Y ~ .  
A snroitth rrint.i aq of an? I ~ ~ l ~ ~ t l i  
tottltl h'tvc t~c3cr1 selcctecl III  ,ilino\t 
arq tjirection. 

As I yrt~ppctl Iit~ilt-jt~l\i~tgl\, "I,t,t'r 
(11 olt the* \I l~c.t*l\ .tntl rct 11t.1 0o1.i n." 
I I I I , ~ \  11,tr t*  11tffrrr.1lcc (1 oirt jtilot. 
I > c ' c < t l l \ < ~  I I t ,  hi O ~ l ~ ~ l t  t!l< l i l i < < ,  

I )o t t~bc~ in cLvc>n 1o.ivi.i. In  fact, the 
rttl~ltei t~ncl of o t ~ r  tiitilinq antc'tnia 
struck tlrca ice it11c1 i i p p i ~ l  off, to 
lxovitle proof of ottr visit anel per- 
plex an). frituic party that co1nc.s to 
exl~lore. 

It took sis ant1 I i ~ i l f  it~intites hy 
stop-\i-ate11 to pitss over the rrlitltlle 
of the islancl front siclcl to sitfc, 
i nit king it 31 11-tiles itcross aricl at 
lr~itst 300 sclttarc ri~ilcas ill area. 

As we roareel over the islanti's 
f arthixi -. cnrl, a large seal sll the~cd 
off a fringing scarp and splnsllecl 
into thc water. Of course, nly nlovie 
earnerit chose that nio~nent to jam, 
but the sight served to ren~il~cl us 
of S te fansso~~ '~  contention in his 
book Tllc Fricrztlly Arctic that a 
goocl hunter neeel not perish in the 
far North. Altl~ough n slightly re- 
itssrrring idea in case of a11 emer- 
gency at this high latitude, we 
hardly wantecl to put it to a test. 

We longed for a more st~rdied 
view of our islancl, but the navi- 
gator's word this time was acla- 
mant: "IVe're heading home," lie 
sitid. "I hope we make it; tliere's 
still 190:) miles to go." Then with 
octant in hand, he clir1:becl up into 
the astrotlome for another stinline 
to check our position. 

SIajor Koenig leaneel back in his 
seat in tlre nose of the Fortress, 
and we climbecl to 10,000 feet. I 
also tried to find a more comfort- 
nhle position. There is so little 
spare spixce in the control pit of a 
B-29 that I found it difficult with- 
ottt pressing ;igiiil?st some itnpor- 
tant-locjking it~strtlment 11anclle or 
other p~) t l t !< l~ng  mech,tnlr111. To 
give rts molts heedom, Dl .  \loore 
ct a\\ lc~1 aft along the tt1,1l,ige pi.- 
s,tqet% a]r to \\ hcre he conlcl stlctcli 
out ft~ll  Icngth In thc too~nlcr ~c , t r  
cr)lnp.t1 ttnt>nt. It \I a \  or i~ fri  \ t  I e- 

c ~ p o c 1 1 - I I ~  flights of Eicblsott, 
\\'ilkins. ant1 t3yrtl. fIo\v cliffcrcbntl!. 
tlrr'y t~itist httvc f<slt with only ollc 
small t.nginr> t o  keep tl-tert~ aloft. 

Soon \ve encountered incrc~itsiltg 
iur~otlnts of mists. \C;hi.nc~ver tllc, 
nitvigator ncthclecl a ncn7 fix, \vcb 
\vot1ltl climb r ~ p  into the sunligllt. 
Then iit k ~ . > r . ,  a solitl \\.all of 
clo~tds closet1 iuot~nd tts, iintl for 
the rltxt fotir hotlrs the rnginc,s 
tlritm~nc.cl a steaely beat in a serartl- 
irlg v:tctlam of milky :>othingnc.ss. 
It was not until 6 A.N.  that \vcb 
broke otlt of the murk. Captain 
Bloom nclvisecl that we were ap- 
1)roaching the Alaskan coast but 
that there was not enough frlel to 
reach Fairbanks or even Point Bar- 
row. In consequence, Captain Buss 
trtrnetl eastwarel for Barter Islimcl, 
\vilere there was a small emergency 
lal~ding field orrly 30'30 feet in 
length. Si11c.e this landing strip 11ad 
always been consitlercd too short 
for a B-29, the crew of the srllall 
Saval Katlio Station there were 
mighty surlxisccl to see 11s. They 
were even more surprised, lro\vever, 
when they learned wl~ere \t7e had 
come from. 011r .70-horlr 11011-stop 
flight was tlre lo~lgest Ptiirlnigaii 
mission in the squittlron's history of 
more than 500 polar flights. .I \vel- 
come i~reakfast ot sizzling bacon 
ant1 fresh eggs \vas sprcatl out on a 
1itt$(> table. \Vhile we ate, gitsoline 
was ptlmpecl from 55-gallon clt-ttms 
into the. aircraft's hollow tanks. 
.I few hours Intt,r, \i7c, \vc,rr cottrs- 

in$ over t11c. t3ictoks Hailgo to\\-in.(l 
Fairbiiiiks in l~rillinnt st~nshirit~. 
Tllerc hat1 bct.11 tlo irigltt 011 this 
Aiglit, 2nd I Iiail hc3t.n too (-icitc.tf 
to catch tntrch slcc.11. \!'ht.11 the, 1t.t- 
c10\v11 filltllly cillli(: t\VO h011rs 1itt<>r 
:it Eic~lsol~ Fielcl: all of trs knc~i- \vch 
\t-cpit. t.o~lililctc.l!. cxh:tttstc~'t. Yr't t!rc 
pilot\ ctiltlil!. lairilc~rl t11c' ship jrist 
;is if tlit.!. \\.(-I-<, coti~ittg ill fioxii ii  

ro~ttilrc- trGti~,itig fjigl~t i ~ i \ t < ~ ~ t ( l  o t  it 

ittca~~tor;t!)lf* 4 100-111ilc~ jottr~t~,> I><,- 
!.(itit1 tlrcs I'oic. 

Eight irlot~tfts latc9r a c!r,!rir;itic 
pll;i \ t l  i l l  t l i c .  \c,ic*titific ( . \ 1 ) i o t . , i t i i ) t t  

< ) t  t l l < '  I ' i > l s i ~ -  14 '1> i l t  took ] > l . K < , .  0 1 1  



s Who Love Gardens 

THIS GIANT BUTTERFLY IS 
A GARDEN WEATHERVANE 

FluVers With Every Breeze! 

"Windy Cindy", the big, beautifui 
butterfly, wi l l  brave any weather 
to brighten your garden or lawn. 
Mounts easily on garage, fence, 

$ 9 9 5  P P ~ .  

garden s t a k e  or lawn Aiways 
potnrs toto the  wtnd, and moves her wings ltke a 
gtant Ttger Swallowtatl altghtmg. Responds even 
to aentle zeohsrs Can Av out a hurricane! 
Authentic colorrng Wmgspread 16 '. Made of 
aluminum, brass and starnless steel. Rustproof, 
sturdy. Comes wtth post for lawn mountlng and 
strap for s tde  mounttng. 

BIRD BATH 

Here's a fascrnattng new way to attract song- 
btrds t o  y o u r  house' Wtndow Btrd Bath lnvztes 
them to s t o p  by anytrme for a drlnk and a bath. 
Yon enjoy a close up vtew as they frolrc! Comes 
wtth handy screw-on bracket. Easy to mount on 
the outstde of wtndow caszng. T o  fill, just open 
the wtndow and pour. 
Bowl IS spun  alumtnum wtth black enamel bot- 
tom. Decorattve curved perch mount IS chrome 
plated. Used and approved by scores of btrds 
(and thetr human fr~ends) .  

Have Nature's Magic Music 
275 W I L D  BIRD SONGS ON 

2 LONG-PLAYING HI-FI RECORDS 
For ali who love the swert-uarced songsters of 
deortard, fieid and torest, here FI deitght" 2 g h  
Fsdelzt.~. fufi 12 , 331 3 t p n  microgrootre rec- 
ords, each grvrng 44 minutes ot delrgbtfui ard 
tnstrurt.i.e rxstexmg Anthentxc songs and calls 
of popurar ~ n e n c a r  specxes Ere r i  0r.e rntro 
duccd bv the famous Snllwelh who made these 
remarkable and fasctnatrng contrtb~trons to 
nature lore over a 5-bear period Endorsed br 
the Amerrcan Nature Aasoizatson Gnbrcakablc 
Vxnvliti: Order one or bate now 

Volume 1 , Volume 2 
135 songs and calls 140 songs and csi!s 

of 49 spci~es C,,P 58 specscs 

Maif Orders Fifled Promptly 
\ I I t  1) i'1 < 

* > i t  i \ 8 +  1 n \ i l k >  i s , , r 8 , < e  

FlC KER RECORDING SERVtCE 
211 Arcadto Rd Old Greenwich, Conn 

l i l t  0 1052 ,i \hi-i cjtiipi)vci, 
t\i lIl-<~llzln<~~! '111 c1 < l i t  fIO\\ 11 i1011t 

1iottlr\\7t-stc.ln C:tt~i.iil,n\ti. r l - r , ~ t i ~ ~  ,i 

l>t)lcl l ' t ~ ~ d ~ ~ i g  on T- 3, \\ hli11 the xi 
iraii r111l-tc.cl to \\~tlixti =i l~~rilc!~-c~il 
1~IlIc~s (if t1iC I><>!< . 0 1 1  11O'tl ( l  \\ ci\ 

Colotli~I F1t.t~ 1tc.1, 1.i it11 C:c,nc~l .il Olii 
s c ~ t  1 1 1 ~  .ii io-p11iir. Cololtc.1 F1c.t~he1 
.itti1 tn  ci ~o~ttp.n~ioi i \  1 ~c.irr,ilrtc~il on 
tl1c. lsl'lllti till  13 ti'i) s to ,is\c\s tllc 
po\stbilit! ot ~ t t i n g  r1p ,I pc'nn'i- 
twnt c't~tip. .~clclitionnl pcr\orlnc,l, 
rrlpplic\, ,incl eqrtipment \vclc tlten 
flown in to establisl-r a ye'ir-round 
st'ition for weather and geoph> sic,il 
obscrv- rl. t .  1ons. 

"Project Icicle," as this expedition 
was called, initiated cletailed stud- 
ies of this wecigc-shapcd island of 
ice and of- the occ:ltl floor over 
which it floats. The objectives ern- 
brace a broad range of field re- 
search, which \vilI greatly in- 
crease o w  knowledge of arctic 
meteorology, oceanography, and 
glaciology. For stimulating this pro- 
gram, the greatest credit is due 
Coloiiel Fletcher and General Old, 
both of ~vhom showed inspiration 
and vision in pushing for\vard the 
initial landing at a time when cir- 
cumstances were much against the 
project's success. 

Ground parties are now tinravel- 
ling various problems concerning 
the development and nature of 
these strange ice bodies, and mrtcll 
inf-ortnatio~i of interest has alreatfy 
been gathered. One qr~estion not 
yet answercci is how long the is- 
lands 11,we been drifting aronnct. 

\Ve do know that clirn. ;t t '  IC con- 
ditions have cliangeci markt-ctly ill 
recex-rt times. =tt tllc height of tllc 
glacial pcrioil, the pack wits vastly 
rnort ettenri\t, th,\tl it is toclay. 
IIca$y sc;i ice fi11ccI the occan artti 
ettcrtclcci rvcll rip iitto the fjords of 
;ill the 1301 t1i.l inq I,inti. Scr cl a1 
rli?rr\ z l t l c c  tlic, I,rst iriairiillikil ail- 
-r ,il~cc of t i~r .  IJiciitoccnc* gILic?,r- 
tiiiri al t i~ i i t  111 000 ) iaars ago, the 
Arctic O ~ r x , i t ~  I:a\ i;cbcil a l i~~c is t ,  if 
110t ( O ~ ~ I ~ I I C ' ~ C  i! , ' ~ 1  0pC W.I. TIIC 

i t  \ r lc i i  ciiiviltrot~ r,  si?<cc \test! by 
thr' st1 t>il% I cti c,it t > i  i,irlii $ ~ i . i i > ~  s 

111 t l i i b  \\,tin, c.r,c Kiio\rxl ,k\ t l ~ c  
'C:l~:rt~itlc O~3i1111tt111~" t\ l ~ i i l ~  (JC- 

t r i t  r t i l  st,rlicX *5OtiO > c,tr \ 'tgo, This 

\\ <i\ k ( l l l < ) \ \  c (1 I>! < i l i i ) t I l (  1 tcLlilp< 1'1.. 

1 ~ 1 1 ~ ~  fill~tll'ltloll, c ~ t l 1 ~ 1 1 1 1 ' 1 t 1 l i ~  111 ' t  

cO~(!< I i<)ll<!ltlOli 'kt t l t t *  i )~~qll l l~l l  i <  

ot tIit3 <.ill l ~ t l ' i ~ l  t I <i 1-111 tli<? cb \  1 

ticlricci sriqgcxst\ t11,lt il i  t / i ts  ftftii . i i i i i  

',el\ elltli i i  lit111 1c ', t11c .  >< <I., 111 tllc 
stiiiiinr3r rlio~itl~s \\ C ~ I ~ ~  cic%,l1 c t < t ~ ~ t t  

'15 k c i l  l i i~ l t~ l  ' i \  tl1c l%)l<, 'lll<l tll'it 
lit oi),tl,l\ t1iL.11 pi I ipl~at '11 r~ .i,tc.t i 
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