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':'his rc;>ort covers tne time -pcr::.od !'rc::l tte original cc:::::isl;:i.c:-ci:'IC 

of Pabcr Statio.-: in February 1965 to Ja1·1~ary 4, 1967, when I ;;as off:.c::.ally 

rcli~ved as Station Scientific Leader, P~~er St~tion . 
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?he .success of PaL~er Station, as an i~tarctic research faci~~ty, 

co-.:J.C. not have been realised witilout the unti:'ing efforts of the :r~a:,y r:.c::'l 

Hilc ·:l'..:il-;; :.t a!':C. assisted in its =intenance a.'!C. i:::provemen-;; . Let ::.t 'be 

recorded , t~t in behalf of the scientific commu:,ity, so far assoc::.ate~ 

,.-~:;;h ?alr.:er Station , I extend grateful the.n:ks to t'he o:'?iccrs and !:!en of 

t~e ~. S. ~avy er.d U. S . Coast G~ara., who ~e this operation possible . 

Cc~::.!s.r.:l.er ;~. E. Nic!·~son USN, Co=andi!".g Off:icer, i.JSS :=!dis to (.!.G:l 2) 
Ca;,ta:.n vi' . 't 3enkert t,;SCG, Corr.=:a..'ld!.ng Officer, uSCC.C ~i:;.C. (~lAGS 279) 
Captain F . A. C-oettel USCG , COlTLllla:-.ding Officer, USCGC ''es~-lind (!!lAGB 281) 



:nt;-o~·~~-.;ivn 

fo~ sc:.~nti:'ic r~see.rch, under t?-.e aus;>ices of t: .. e United States --~t~c~ic 

Research Pro&ra!;L Its co:.--.struction ~:as c~. .::.ce. G:;.t by a S!'!e.l1. C:cto:.cC:e::.--~t :"!"c::.. 

the U. S . Naval 1'-~ob:..le Construction Bo:t&.2J.io~ Six (....:~3 6) , o.r.d by 1::--.e officc::r s 

stat.i on J.-..e.ve been , 3iology, Geology, Glaciology U1d Xeteorology, ~1itil assoc ::.-

~ted ~~er res~~ch projects . 

was of~icially dedi cated. at 1500 hrs , "i!-ri;";;.ruary 25, 19:55 , in a . . :.-:.y con-

cl.uc~eO. "Jy Co!:.l!ar:der )( . E . ~:ickerso:l, t;S~i , Co:~"!la."lci:.ng Of'ricer USS ~~:..s-::o 

(Aa3 2), ·Co=ane.er , Task Unit 43. 5 .1 . At the <iedication , Co::r.,ancl.e:::- £\: ckerso!l 

se.iC.: 

u.~ ... s we are about t o establish this st~:tion , t~e r.evrcst 0~1 the J:.r.tarctic 

Co~"~ne~t a:.e. ~he o~~y Uni ted Staoes station i n the .~"ltarctic Peninsula area, 

i 't i s o~...::..y fitting that we should invok~ th:: blessir..gs of God" 

:ro ;.J.r:<..ighty 8.J'"ld Ever::.ast1n3 Cod, v:e i:1voke Thy favor U?O!'l us £.S t·rc gat~er 
~.;o dedicate t his statior. . He dedicate tt:is station to t~ose ,.,-::o ~:c.::.!ed 
and. "'t!Or~ed to:·t4!"C.s i ts con:ylet!on, a.""'ld to the s!r:5_llaci !:!en \-1~0 'x-i~: :~ke 
t!o~·:,!-;y it.~ !ltl.rpose by bono st. and hc.:d le.bor . ~,re C.c:Ulct:. ... e ~hls s .. ~-~ion ~;;o 

Ou;!' native l~"'ld and to all ma.Yl~tind . t·ic de6.icate "'::.his station to Ycu, 0 
Lc.~·:: C-od , ~igl:ty a."ld 1-:ost 1-':crci:'ul, Who:.11 all t~e '.;cr.rples o:: the e~ta 
~a.:--~ot co:tttir~, yet ~::o ::s C..e:...ighteC: -.. ::ten ~en g:o~i:'y Thee .:.n ~ 'tl:c::..:.." 
C:.o::..:.gs . Bless this occasion \fi th Thy spiri t and give \:.nto all of us a 
ser.se of the digni'ty and hone:.:- o~ ~,o:::1est toil '..rhen ve l abor for our C-vci. , 
c~ 1-rorld, our cou.:-.. try e.r..d o~ r .. ei .:;:loor ': P.r::~n .. 

;:·:·oc.~y -::1.= have reacted tile ct:.l::ri ::lc..tion of ot!r effor~s to co:ls·..:.r\lct ar.C. r..ake 

;:',i s~layed t l':.:·oughout this operati on ha:> ·oee::t of tr.e hi ghest o:::-e.ar. Tl':.e ;ror:..-



ir.vo1.vcd r~.:r.!;~:i :'ro:n ~r.c ::1ost di:"~icult t"'.f-.'"1-..:.al labor to the l..til::..~;.;..-... ~o:. 

several hi.:;hly techr.i.cal £kil: : . Its succcs!:fUl CO:"lLJ~Ctio:-., nc:-..:.-~:: '::l·i::. ·::r;:.. .~::: 

&.heo.d o~ schcclulc :.s i nC.i cativc o~ -::.he sp::rit ,,rhich has pr-cvcil~C. :i::ct: cur 

~rival a.-,d is p~rtic~larly sign.ifi co..nt in vic'ir of the r:.u.r.i:;:'old. lc;::::.:;~::.c:s 

yroblc:ns cr.cou!"!tcreci . :r 

11Tnc opportur:ity ai"forded during this operation for the r::.ilitr:.ry to 't·To~k 

in sucn close p~oxi~ity to the scienti fic co~~unity, has been ~ost sti~ulatine 

a11d s~o-.:.ld result in an i ncreased. a1va::-eness o:: ec.ch o';hcrs 1 ca;:>a'bil ities and 

contr1~utio:1 . u 

nTr .. c decision to c~l t his c::.ctivity P~.er Station is =.ost e.:>!/~O!>::"i.ate . 

out o~ Cc~necticut , sailed fro~ Dece~t~on Is:a~ ~o the so~t~ward ~.d o~ 

sula area and for ~a~y years the ~tarctic ?eninsula •~s calle~ ?~~er ?e~in-

sul::. in !:is ho::or . I·~ is t"'erefore, oost fi-;;ting that this e.ct::.vit:r be estac-

lisi".ed. :.:.."1d.er t:Oe r.e.me, PA:WlER STl.TIO:·:, 145 years after Captain ~. B. ?ailler 

first sa:.l ed these ~raters . " 

·~~ . P~thur Rundle , ?aL~cr Stat ion Scientific Leader, to yo~ i giver~ 

:t~ncc~c3"~ 'ri3hcs f:or ouccc;;;;3 in -cnc ,o,ciontific cndoo.vorc of you and your 

o.ssoci~tes . " 

"CC:ief Petty Officer P.X'.rorthy, Patty Officer-;i.n-C~a::-ge of ?s.lner Station, 

·.:o you. r::y sic.ce::-cst ,.fishes for a safe s.r~d ~t:cccssful ~Tinteri:!t; ovel' seaso::1 ." 

•~ . . s Co:::.:"'-=d.ir:g Cf:'icer, USS :sc.:.sto (.!.GB 2) a.'1d Co.."':"i".a.nC.cr, Task t,'·· • 



J . !\ . :.~~iy, I hereby de:clm-~ Pili"..:::::· Stc:.tio~ c~t&."olished . 11 (;.t t!".:.:.z -;~cir.t, 

the St~tio~ Colors wer~ flcisted) . 

"I sta"!d ready '.;o be relieved of castcd:r of Pa.l.>:!er Ste:tio!'l e.::C. tv 

trans!'cr respons:i:oility for i'\.s oporation an<i. maintena!'lce t!'ll·c•.:.3h you, to 

Co:r~c.r::i..;.Z", P.ntarc"'~ic Sup!>Ort Ac.ti vi ty. a 

Cllarlcs S . J.X!ttor.:.;i"'.y, ~2~!C USN, t~~n &..sst.:-l!l~d co~r..~d of ?almc!" Station 

and so.id : t:captain Nic1terson , Ofi':i.CC!"S e.r:d t·.~en of uss Ed~.~to ar:.d r~CBu6 . 

At this time, I vroul<! like -:o tt:ar.:~ yc·.;.. on "ochw.=- of Co~a..?1cler, Ta:;k 

Group 1~3, :nysel:", Kr . !h.:nOl.e a::d t.he rert!C..inclcr o~ th~ ?C:rsor~rH:::.., 'both :o:-~i~it£...7 

~nd civ:.lia:J, i·lho constitu'.;c the Hinter Over Party. You undertook and com

pleted e.n a:::-duous task , witi'l a 1Tilling::ess i·Thich •·cflects credi·.i u;.o:-. your

s~lves ~~! yoc.r co=anc! .. Your perfottG.!lcc was in keepi:-...g liith -c!'le ~ighe:st 

tradi ticns of the Naval Service . A:t'.;er t!'le ceremony is concl~clco. ; you arc 

~ inVited to tour the station befo~e rqturning to the ship. ~x . ~~dle 

;rill ::~o·,r ::ave a :'ew vrell chosen t·:ords . ·:r-?:tar.k ::,.-ou all aeain. " 

:x~~~r s .. ~dlc then err~crc~ t~e ca~city of Stativ5 Sc!enti=ic Laader, 

?a.lrr,e~· Sta:cio!1 : "Captain Nickerr;on, Cknt~e::~en : ':he ne·,; s-;:;ation ~·::.:.c!! ·,;c 

~~ve cedicatcd today is c::~e of many, operated under the U~ited St~~es ~~-J 

i:'l ::.te.rct:.ca. It was C.esigned ar.d built sp.::cifi.::ally :or the p=si..:it cf 

~c:.enti::.c rese~ch. That it be n~ed for an f~er:i.c~~ , and one of .~'1tarctica's 

e:a::-licst explorers is &!?propriate . " 

~.c! r-~: £-.O'.Tledfic S..l"lC. u..l'!C.e:rstand!r~ c~ t::e :;.:.anet o:: wr-=..cn Yte ::.ve) is '"hat 

:::.:a:.'id..r.C. z::.o\:.ld seek . ..6.r.tarctics. ::.s re~a::.ively unkr.o1.·:n a:1d foms e. .~ot€:!'1tial 

:.;.~? in C\!~ k..'"lc~-rleclge of t?'.e Earth . It :.s at s'tatio~s 2.:.:~..:: P.:..:::.er Statio:c, 

·.;:..E..t t~ese gaps ere ~cir:g :"iliaC. . 11 



::Ti-;z..'~ all t!lis has ~een rna-de possible is , in the final anciysis, t~e 

result or ... great e:fforts -oy the off icers anO. men of USS ?!disto and :~:c3-6 . 0:: 

betl~li' of -c.;-;e scientific ';)ersonn~l a.r..d the Rational Science Fou::C.a.tic:-.; -

thank yoa all. " 



·.,._.:.;__:__:; _.....,._ ·· - -·:::.:.:.: :-..... 

a.vailc:olc to ·.;.:toro\lz!"J.y ?l&.n tn~ s t,a-'..:.icr. : c..:,ro·..i't ~:tC:. its cc;,u:.:•:.t:-:,. r.:.~::.: . 

Indeec!., ~t :.s possible ; that '.·:c::·~ it nv~ :ox- t:-.e tr~r:.~r;.C.o·.ls e:!.':'c..:-·..;::. a:.:: 

~irst instc.nce, and ha.d to be r.-.a."'lur't.ct=eci j n t:.e workshO::JS of :;~::; ; · ::.~ .. :~rJ , 

or !)c.:"Ch~seC. in Punta _t\::.."enas wl:c~ VS~ !=:{:.::.:. "~C :n:.....ciO t.!'l ~sc:hedt:.J.cC:. ·.,"...___"T.\....!"Ci'-!'-~ 

tri-p . 

:he do::..estic buildi!:.g, t::o·.;.:z:,'; :s;.:.cc::~c..t~ =or sho:rt ter:-. occu~·v:..vn,. .:. ~ -:-.c-: 

idet.ll.y suited to the type of cli~:ate p:ceve.iling in the Ar.tarc·~:.c ::'2nir.st:J..e. 

are&.. Ii. ,.,a,s not waterproof, and co~sid~rt.:!e , .. rc:-k ~Jas requireC.. :i:.:.:."i:'.:; ""C.?'".e 

~tin'~;,:· o~ 1965 to seal the pe.nel ~oints in t~e roof·, nort!'.err. enc:i. ~.d ~.c~t:-t

east.:rn \·raJ.l of the structure . This "aterprocfing ,,'O.s conpleteC. by CN\I!:len 

of USCGC East~Tind (HAGB 279), ~si:1g tar and tar-pa-;er, during tl:e S'=:. ::- of 

1966. ;.::.:;,,ever, storm da:nage to this covaring , necessitated al:'.tost col~sta:1.t 

atte'-i~c~ during the 1966 winter. 

~h~ four,dation of the building is not ~atisfactory, end t~~ ~:-~i~~ 

tr-..:..s.:;.e s , ~laced. on A graded :rock a.::C. s.:>:..:. :;c.ac, ttc.ve not proven s.:.:.:..."..,l'-= . 

: viC.t."\Ce of floor shifting now s!'.o~rs :.r. sev~ral ~rts of the build.:.:-.;:;. ~:.:;1·;; 

ca:ef-1 co~sideration of the use o~ concrete in the construction, wou:d have 

It is difficult to cz.t.:~e.te t t:e C.er:~~ee of dctarioi."'s.t!.v:-. cf 

!:'1c .!'our:Cz.t:.on strt;.cture , but it ,.:o\..:.ld s~eo advisable to j_nspect t:-~~s :.:-:. t:h~ 

s~::: . ... ~· c;" :!.967-68. 



... -~ ... _:._. __ ._ ,,:.. ___ -: .. 

From ;;he poi nt of vie>·r of t his occupant , t he dor..e sti c buildine :.:'al.ll: 

far short of Hhat might be considered desirable , and mor eover , fcatl::>l!:: , 

:.n model·:-, Antarct:.c livirOB quar;;crs . The ~;.;.::ldi~ has far too 1:.;:.•.;:.;: ~.cai-
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r oom and a 10 ft . ovc::-he:!:.d. woW.O. :~:we bee:: p.:.:~crab1e to t :'le 8 ft C!.·; :.:u:ta:2eC.. 

Hith a 10 ft overhead> it would !'lave beer .. '?Cdsib2.~ ";o :'it ~ f~s~ c:.l::.ir,g and. 

are clur.:sy and sloppy in appearance . The. main central heati ng duct , r-!.acecl 

belo1·; t i'le roof t russes , is most •mc.t'.;rr.cti ve , and proved haz;;..rdcus to the 

taller :r.ernbcrs of the co:n:nunity . !':r . Peckr.~~ , in parti cuJ.ar, suf::ercC. 

~c~uent cuts ~~d bruises on t~e ~cad> ~:.a~ ~e c~~tted to d~ck ~~i~~ ~vir.a 

a.bou• tte :::-oo:n. The furnace i tself, '~as bs.cil.y :;:laceC. (probably":>:; ::ec..:ssit;y , 

because \.he associated duct s were precut and co~d not be reorgan:z:i; , a~C. 

occupied too much of the 1irrdte~ space in th~ l iving room. In any case , one 

does not like t o live ;.rith ones plur.:bing system. 

Per haps t he most c onspicuous oversight of all , "'as t r .e f a ilure t o "grovi·::.e 

:''\: .. :::-.iture for the stat ion i n· 1~5 , a.'1d w!:en this fai lure ' (as r epeateC. 

o:-.e CW'l only ~:onder at t ee serio~s:-~~ss ·.ri th H!lich Pa.ker Station, ar.C. ::er:-.a:9s 

O;:eratio:: Deep Freeze i n general, is regar~ed by t he or ganizing t.t:t!'.ol·!:t:!.es . 

The 1'\:.rn:!. ture manufactu.reC. by USS Edisto <ras functi o::al or~y, and ! f:·e:c_t:.::nt ::..y 

"'"ro~C.e~ed what our nc...~erous visitor s tnougl:t . \.fl:en t :"'li s was repls.ceC. •.-rith 

:i"..;.r:::ture from USCGC Eash;i nd, t he station i nterior did have a mor e a~trac'!::.ve 

2:.??et.rance , but the domestic quarters are ~o smal.l a s to poi nt up ~he u:.-

~·~e diC. arrive in t he l $67 re~upply, but o:~y ~~o t abl e s and eig~t c~ai=s, 

-:·r{ .. ic~ ., be:inz of ~tubular s teel t:.A..""l\:.~acture> y•e:re: !lot t·:!'lat "'e ha.ci a~'t!.Ci?Z-"teC... 

: ~"~:.. sure that t he 'Wi:1tering 1$167 group ~~5.11 agree , that -~hen one C<.:"-'10t 



. ' . ...... _.. ... . . --· .. " --- · . 

cr.a:-.cc or.es d.c:ncst:.c environ.-::cm; "Dy :::o•rir:c fra:~ one roo:n to anot::::!", :::vrc: 

tasteful furnishines arc desira:ol~ . Y::J ovcral~ ~·rpre;:;:ic:'l is t!:~t t!" . ..: 

do.-ncstic build:.:ta is more of an E:i: .. :~:·..:.:i:.t: !:,t;·l.i , th::.n an Ar.t\.i.rct.i.c u:.c:1.~': . 

tremely diffic"ult to keep cle&r. a:-.d in some respects '~as i .nadcquat<i:ly 

equipped. 

7 

At t:.e time of departiu-e of USS !:C.i~-.;o en Feb:t"Jary 28 1965, t:.e b::.olcg;r 

vould :'lave made i t muc!\ more hao::::ab:.e . HC.C. the' need. been :~:ecognize6.. e;a.rlier, 

at the ti~ of USS Edisto ' s trip to ?unta Arenas , it might have oee~ possib:e 

to procure certair: desirable iter::s, t:Oe :::est signi!'icar.t of which ,,·ac so::.e 

500 sc_ f": of linoleum or V:.r:yl :'loor -;ile . 

i.s i-t. was, o:Uy or.e stri? of :.i!\ole~~ ':·r~.s avail~ble ~or the f:!...oo~ .:>f 

t~e 1<:-~o:.--c.tory , ar:d tt.Lis \.:as place<i do-t~ the cen-ter of t~e rom, \-:~icC 

left •:ide sect:. ens of bare •roode::~ '::;oarC.s . This was extre:r.ely u.r.si;:~;;-,-;1y a::C. 

impossible to keep clea.""l, especially i.n vic-..r of tt:e very 1imited Sl.!?)ly 

of v:::.ter in the laboratory. ?o::.-tu.""la'tely, t'he nature of the work carrie:.. o-..:t 

durinz 1965, did not C.e:::r.Al'ld exce'frtio:-.a.lly clean concH tions . HO"weve.r, -::.a."'.y 

:;f OUl' visitors from othe::- stat:cns ;{ere b:.ologists, and one car. only vlor.lier 

w~at they thought w~en they saw our facilit:.es . 

':'he 'Oritish cookir<; ra~ge a:-.j sr.ow mc::.to;r system ,.,ere not r.:::~oved f1·o:r. 

t:.e ~'::.lding as they were r egarded to b.:: of potc:-.tia.l value· in case of 

e:::.::rgc ::1cy. However , ther.: \·ras no ~cod. reason for its having been left 

exposed by the construction vtor:<erz . Mequate pl:,.;roo-1. a::~C. co:-~str.:ctio:-. 

ti.'":lbers were available to box- in t::is ec:tip:r.ont, a.."'d !·:r . Lippert ::&i.e e. 



gallant effort to do this . Unf'vrtt;n~:~c;;_y, ~!;.- . Lir>pc:::-t ' s cra~t:~·.r:~:.;.r. :;.:. 

this field i::; not th~ bE~! .. :~ ' :;o "'v!~c s·.;..:..tion Sc;icntific lcad.::r jGI::.nr:c: !-":5.!'!'\ 

in constr~ct5.nz a flush pa.."lcllc~ c-....~·~;JocrC::. ~nci deck of dro.":':: !·.: o·t~r ~~:-.\.. stvv(.: . 

It is s:.;r)lrisi:t!; w~a.t a difference t:-.~.s s:r.;;;.:U c.l'.;crc.tion :r.Mc to ;;r . .:: g;::r.<;ral 

ap!)Carar.cc of tile laboratory. 

The initial organization of tr.e pl~bi~~ system was ~uite ~~r<;al~~tic . 

Only one set of Hater lir.es had been installo:d. a.nd this v:as to ca:r:r co::.O. 

water or.:..y. Hovrcver, no provision !".aci. ':le.cn 1~e to s~;?ply the labo::-;;..~or:r ·,ri t!': 

~~ater lm:f"iay. ?urthermore, t!-.c water li :-:e.; •;ere placed or. ·ooth si~c; o~ the 

room ,,•itt, faucets appearing where ~o sinks e.{isted. No -provision ;'V'....cl ·:;ecn 

tladc for a hot \otater syste:n, which lotoul d seer:• to be a prir..e req_uirc:-:-.~r.-;; ir. 

a biological laboratory. T"r.e o:U.y vre.y i::J '<>hich hot ,,.,ater could ~ave been 

::::ade, 1-.rould have been to fi::-e "the olC. 3ritis~ cookir..g ran&e ar.d :!:e:!:: $:".ot: 

in the sl:".all , associated s:J.ovr melter . :::'h~s ~;ould have re<i_uire<i solid. :';;.cl, 

>·rh1ch 'Aas in short supply at ';;he s·~~tior:., a::! so was kept ~or e::.<!:-,;;:;:::Jcy o::ly . 

In any case, open f ire of this :und. ·,ras cont,rary to the po~icy ~rhic~. c:-.ief 

PJ<':rorthy e.nci. I -,rished to follcH . '::hus , ~!h<:!n ho"t water ;;as needed, :.-c 1-:as 

~ade in a chemical flask , heated by a srrAll ·coleman Stove. 

·:.io:'-o:;y :.aboratory so in order to ::-.ai::~tain a s:nal.l supply of cold ~'~te::, a 

fle:dcle ruboer hose was r un out at a:;>proximately '•eekl.y intervals, ar.f. 

,,ra-:cr \>r<:a.s pumped from the rr.ain sno'tr-::;~lter tanks to a small., 100 b;::..llon 

ta:-.k, in t?",e upper storey of the biolo:;y laboratory "building. Cl-.ief Ferg-..:.sor. 

is to ·;).; -:.har.ked for rendering this se::-v·::.ce C.uri::g l S-65 ar.d ~.r . Peckha:.~ 

is to be com::~ended for having rna:i.nta:.:-.ed t !".e supply, during much ~:? 1966. 



.··--......... . 
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th.a ins;;.:~tion ,.,hich arrived \·Tz.s a,:;,so the _".·:ro~g size . ..L\.1.1 atter;.~-c~ b~·· the 

crcv~ of USCC..C ~ast~;ind ;) .:.;o braze cr o:;-;eld -:he pipe see;tions togettc~:-; :.:·r:.iled. : 

to CV:-:'.tplete the project , aft~r r.akirl£:; r..e-..-t fittings . I a"':l sorry to ~a.:t t~e.:t. 

or.ly tne f i ttir.gs '\·.rere rnad.e , and it :cer.:~aineC.. for the Sts.t~.on sc:.ent:.f::. ;:; Lee.C..er , 

mai ntained i n the pipe sections , ar.d t~e ~o:.:1ts f a:i.led. Eventual 1 y tt;e 

project :'o·ras closed by hea.V'J sno~·rfalls . HO\\,.ever j I ~elieve that tC;is ~-:-ater-

line co::.::.ection has now been esta·olished and that t he laboratory is r:o'.·l a..-.!)ly 

supp:;.ieO. . 

Internally, the hot Hater system vlhich \fas inst&JJ.ed in the surnrr.er of 

1966, has proven very successful , ~,d once cold water was ~vailable i~ the 

~;?er storage tank, adequate, i nstant ~ot water was on hand. During 1966 

also, t~e redundant \·rater line on the north-eastern side of . t :ne l aboratory, 

was remoYed and !)laced on t he opposite side , a11d ser ves as the hot wa'ter 

carr:er. 

A major drawback to the conv~~ient o?eration of Palmer Station so far, 

~as ~een the critical lack of inside storage space. The clL~ate arcu~d tne 

::·~<l-t:on is such that no material should be ·stored outside . Precipitatio:l 

falls i~ the fo~ of rain in and rain sl::01-rers during are 

Dur: ng 1965, one 20ft long j ar::es--ra.y \vas available for_ stern.:;<: . This 

had beem bro·l.lght over from site Bravo, On Eonapart Point, during the i nitial 
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the 1956 resupply i terns had bcc:1 ad.clcd., the ,rcizht .,~s so gr<:at, -:,:1:..t .:.;r.e 

called for constant atteiltio~ {witho~t s~cccss) duri~g the 1966 wi~~~r; ar.~ 

event·.;.s.lly, entire structure ,.{ras re"o:.:.ilt by crev."!'!ten from uscc-c ~ i.:--;t·:i::d -----
(~:AG:S 28:.) , a.:.d t::e navy st:pplie~ ·,rcre rc:aovco. 

utilized ~or food. st.oraec, ar .. d. c.zair. , t:"la :'loor v:ras overloaded. ~n<i.. ~.::r:.:.: 

:r.a.~er:.al !-.e..C. ~o be removed wher. ti:e sa36~:".g floor r-;;.ptureC. the ~r<.<:e:: 2.:.:-:E:. 

•rhich supplied. the laboratory. IronicG.lly, the holdi:lg t&.nk ~;a.: ·.· .: .:. .;.t 

t~is -;ir:oe, and. a 100 gallo::-t flood. im:.r:da."t.c<i t he roo:.: bcl.c·,: . 

in the ccmtral passage- ,-ray of tr.e dcr::estic building, or were l eft c..:tsiC.c , 

still unpacked. The end r esult of the storage proble::~ was·, t"hat ccr.s i <iera"::>le 

qtiar.tities of paper pro<i.ucts , like to~;els, nap!>:ir.s, toilet r olls , e":c . ..,.;e:::-e 

vlate:..- da;.:ageC. beyond use , and l arge q_ua.."l.ti'.;ies of b eer 1~ere rega::<ied as 

U..'lsa:.able because the cans had rusted. Many boxes, still unopene<i i::-t 

Ja::t:r..ry l$'67, ::ave co::-~tents of nm; U..'1knOII'!l qual it.y . 

The storage situation 1·1as ir..prove<i co::siderably Hith the <ieliv.ory , i:-1 

Ja.."'l.-;;.a:y 1966, cf four co:;.'"!e:-: boxes a::d part of a ja;nesway. After cre:~e:-. 

fro:;, <::1c UBCG East•rind had mc.nufactured a::ch;:s for the ,ja.."'!lesml.y, t!-.e; r e:r.aining 

:'cod s-..p::lies ,,:ere pl aced. under cover, t ogether ;;ith a q_uant ity o~ Elc<:pir.5 

'oa.gs, ceC..!ing ar.d dO!r.estic supplies . She:.vcs 1>ere fi1;ted. in the cc~::-te:-: ooxes , 

ar.d all ·c·.1'.; the fir e fighti r.g e<;.ui pr;,ent, beer and. pl1ur.bing and electrical 
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suppl:.es •.,·ere placeJ i~side . Ho~1c··:.: , <.v··:oic.crablc ·:mlky ::l!.l.tcdr...,: ~·:,rr.r.:.:.r:-~C::. 

nitr ogen ~yli:-:dcr: ) , :..."ld when r:eedcC:, co: .:..:.ci'"rable C.iczing •;::..s r •C:. .: :-.:.:: . 

Basically, ti:;, ,-,r obl em l ies with two ~a1;cses . I n the first place , in

suffi cient spacc -,,:_;; avai l able a.>-:d seconcil y , the station vas grossly over 

stocked . ~h~ cvld rev~ for cx~~ple , at ~he t~e of resupply , is so :'u~ 

that the co~-~unity nust l i tera.lly Beat. it.s "J,fE.y
11 to certai n ite~.s . I~ ~s to 

be r <::co:nme:'ldcd, t hat because o-=: the relat ively easy access to PaJ::,.::r St;;.tior. 

by ice brea~er , the stocked S\!pplies ·oe r eC.:.,<::ed to a 15 no:1th level. :t is 

unl:;.t;:cly ":.l:at the pr ovision of yet another jtnesl'lay in 1967; .,,ill to·.;a:!.ly 

u.at er ia.l :'or its zr.or e ready availability, a:1C: ey reco~.:lendation is -.:::e 

provision or' yet another 20 f t long ja.'lles-.T<~.Y, i f t his material is t o re:nain 

a~ t he old Palner St ation site . 
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Station C..._ ... ~rat~ions 

·rhc O.s.y to O.ny ro"...ltine of Pa:t.-.e;;- Stc..tion "'~;; the concern 9.r;d t{;srJonsi 

bility of every 1nC.ividt1al> Ot.;.t ·oec t.u..:;c o-z ... ?i'Ofcssio:-.. c..l q_ualif.icat'!.o~:,.;,) t:. 

li.':lited civisio:l o:? labor was establisilc.::i. :>o;;ever, tile overall st:.cc<:ss of 

any s::.all station lies ,vith t!:e qur..l::.~~y of' ti;.e entire CO:"".Jr .. ·:!·.ity .. 

?al.':lar Station has oper ated succcss:::u:Cly in the face of many s,;-;'te.cks 

a~C. minor !)roblems , scm-c of 'vhich ara to s~ expected in SUCh Ci!'"C\:.:':,~·~a~::c:z . 

1965 1·:as a most s;.;.ccessful yea:r and rcflec";s) ::.n !)a.r"'~icular, the v;:;!."J :".!.gh 

pro:fessio:tal character of the Nt.vy S'l~~}}ort 3"orce personnel . I car. (.:-':r~r~ss 

t~a greatest a.drr.ira.t!.on and. oficr c:-:.ly ,.,rc,rds of -praise fo:r ~'l:eir £.~:"'or"...s . 

Chief AJG.rorthy ~1as a leader of extrerr.,; nigh ctuaE ty a:-.d ~!as su::;.:.o~·ted 

by three men, each of whom •,rere eventually ai.vanced to the rate o:' c~:.e:f 

Petty Officer . These three ~en, C~~e:'s A~<ins , C~~ngs and Fergusc~, had 

al.l t~::t.ered-over before ar.d ~:.1ew .,hat t.::> ex_::-~ct and w:,at ~'as eJqect~C. of 

then:. :lee;retably, the t;S;l.3P ;;ersonr.e:_ :::"'c. o.:Uy o::c rcpn~entati v<: 'i1i ".r. • 

pr-3viou s experience , na-:nel y the Sto.t::.o':l se::.t;at:.fic Leader, -ou.:..: th~ zc5 entific 

gro~? qu:.ckly ~eshed wi th the nav·~ ?cr~o::::eL . 

AJ.::. except c~ief Ad!d.ns share:! ::.:: ,:-_;;. c.·.rty of :::ess coo!,:ing a:-.::. :-.o;:.se 

cl.ear:ing a::d o:'lly the minor g!".l:llble s cf :.:r.~.c:r,esticated nen \ve?e ::Oe~d. Ci':ie:' 

t'e~"gl.l.;on took on the enti.re task o: ctc..tio.n ::.ai:rtenanc~ e..r.d of ::~e;~ir.p: t!:e 

st;..tion supplied Hi th ~later. C~ief Curr.1~:::2;s pl.:.'.: i:l enclle ss hours ::: the 

~adio sh~c~ keeping communi cation lin~~ op.::n , 8..7\ci ... ;.th the ~elp o~· :.is wife 

::: CS..:. -:': ... c~r;ia, !<C"t>t up a co~tir.t.al s·.;!'eau cf az:.ateur r£&.j i o co:-.tG.c.;s, \tO t::e 

:,::-eat sa-'.;is!'a.ction of ev~-:yone i:t the statio:: . I:1 t'he ca:9aci ty o!'" "h~11 

oJ;>e?ator > Chief 'Adkir.s s-pe~t al;,,ost "very r:iGht in the radio s~~:<.c~ and sup

ple::-.e!:t ed the efforts o·f chief Cummings . 
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fessiono.lly, and "T!'lose t'i.&jo!' tazk Y!&S to rcw1)VC one he::nbers toot~.. . ::t v.'as 

t:tercf..)r.._: > nblc to dcvo'ti; max!:-:-. ..:.:. ·;;.i:;~ to ":!'i.·!: ger:crL::.. aci:!\i!listro:';i "="· c~ t~e 

station, t.~c opera~ion of the shi;? s·;;cre, t:J~ shot-ring of th\1 !:'~cvie::, 3.!'".1 being 

very safaty CO!lSCious , :mai::tai!'l.c<! a. nir;~'t :i::-c '·t&.tc:: for r..o::;t of t:.~ :t~ar . 

Under these co:1dit i ons , the s~i<.:~tij~ic ~rcgra":l ,,~as able to y~ocecC.> 

totally unencumbered by unnecessary activities, and maxinu:n effor',; could be 

ap';)lied to the scientific endeavor . The e:1d res"lt was a most harr.:o.'l<;c·~s and 

pleas&:~t ~xietancc . 

~~e~o were no overwhelr.~ng ?roblems o~ 1ispates ~urir.g .1966 ~~~ ~ 

do~estic division or' labor l>as establ!.thed, .>ir.tilar to that of 1955. 

Fortunately, O"J.r record of haVi:-.g no serio1s accidents or emer£!;e:1c:.es 1·:<1s 

:maintained. However , t he calibre of the gro-..:p \vas :JOti cably l01•e::- t::<.:-. 

durin3 the previous year . Of particular :1ot~ , is the fact that the .;·~e.tion 

~ra.s often short of ~1ater during the car~y :::onths , and it -was not ".lr.tE a:'ter 

::: ~M. talked ~ti th ch:!.ef Skelly, ar'"tcr ha.vi:~g rejecteC. as :.m?ractica:., ):r . 

s.C.e.:::.:.:..te \fater was avai~able . t;pon this i::l'!lrove:::ent, it proved ?Csci'!l:e 

to aJ.:..ovr ee.ch !)erson to t~'{e t,.,o shovrers a ''~~ek; 1:vhic3 in. i tsel!" ~,:&.s an 

improvement over the 1$65 sys,tem. 

Like1;ise i n t he early r.:o!'lths, the eng:i.:~e room Has maintai!'led i:--. :.. 

r:anicularly dis&Usting (and hazardous) condition, oi"t en 1-rith diese:. -.r." 

SO.:::.:"J oil laying o~ the deck . I :~ever uas real:.y sati~f:!.ed with t!".e stt.te 

of t:-.e ge:-.erator roo:n, even ::...~·>..;:: ::.y req_uest for ar. ilr.provemer.~ h~ 

recei .·e::. .... -:. ~entiCm . 

I ~1as personally di sappointe.:! :.:-. the general lac" of concern, by every 

one , for the state of the st a tion as a whole, and i n particular, the s::..o1mcss 
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,,-:ith \{hlch r~pc.irs ~-.. :' ::-Ktintcuance vrc~e exc:cutc<i . .... ... , .. 
i.l .. .. v 

fi:!:·st, t::~ · jo"o a.llo:;.,(:. ....:. · 

As Scie~-:i!'ic L~:i.de!', I had cone err. , on sev.:ral occasions, ~o-r -:: .• 

behavior of certain :;>crsonnel , in partiC'Illl:.r, the implications s.::ci :::o~ ;;.:.ole 

conseq_\.:cmces of tl:eir sociaJ. habits . I vra .. l!spccie.lly concerned -c:,a-: , '.:c. 

r:.y k:loHlcdge, :'ire drills '"ere nev.::r held and that (as far as I imc·,:) o~.ly 

one derr.o::.stre.tion i n the use of the fire fighting e«uiproent .,.;as carrieC. 01:.".: . 

I was :'lot prese:1t at this de:nQnst!'ati on . A hig" degree of co:r:;?aeency ;.:as 

evident on the several occasions of false !'i:~e alarms , created by heat build-

up in the engine room and rapid te:n~:-atv.re cha:;ges in the central ~assage;.ray, 

when the engine room door was opened . 

':''ais contrasted :tarkedly with the previous year, \vhen Chief J\:/:Mort':ly 

would 'deliberately a'9ply heat to '.:he !'ire buttons to keep everyone en their 

toes . It was refreshing then, to observe the s?eed , with which every one 

exec~ted his pre-assigned duties, and to not= the ef!'ectiveness of the 

inter-building telephone system. 

Sadly, J11Y several. requests of chief Skelly, during 1966, for si:nilar 

drills '1-Tere never favore,d and ! believe , t:1at had a fire actually existed 

•.:c •:c~<.ld not have coped with it e!'!'icientl.y. 1-li th this in l':'.ir.d, :;: ca:-. only 

su.:;gc:, ~ ·~nat fire drills similar to t!':osc held in 1965, be denandcc, ::. :: 

"t.c':l'TJ ~Y?e , in tne 1\aval. Operatior. Order, as it ap?lies to Pal-:-.er Stat::.or .. 

~r..e;,<; problems not,-!ithsta."ldir.g, tr.e year o~ 1956 did progress rapidly, 

ir. ::. .:;eneral 'ly pleasant .atrr.osphere of f::'iendship a:td cordiality, e.r:C. t::a."!k-

!'ally w:it!l.out tr.is:::.ap . F.c·,rever, these experiences e::-.p!'"asize my belief that 
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Ccc:nu!lications 

Radio cormr,unications e:'~ al.":ler s .. ~a".;.ior: :~ ... c :;\!v:;;r bac!l ss.t:.s:~~c~ury a:.C. 

conside:-aole attention to th:: ~·-~ter is ne-=- ~, ' ~ the pro"ole::::s a.::o<o ·.;o "be 

overCO!.:<e , 

During both 1965 and 196, ::e ra.di o o::. ~~·s expressed diss~:.;icfactic:-t 

with their equip::.ent , e .. !'ld ~~;,--;;;-, -;.; :;::.r off::.c::. ........ , pr!:;u.ry contact, Navcc::.~sta 

Bal boa. Very frequently, ~.'~mos::,eric coriditio!ls •,rere s~.:.c::-. that co:-.-.:ac-.: •r::.tr. 

Balboa ;1as impossible, a:.d me~sage traffic, octh incoming and ou~goir.g, 

accumulated in l arge q_ll',l'ltities . 

A sU:.~'nary of 1;he r.::.dio.:.en • s experiences folloHs and I &r:, gra:~eful to 

V. L. :'>lance 00. US!'\ , radio ma-'1 for D<:ep Freeze 1966, for supplying r:.e 1t."ith 

in!'or-.:::ation. It is based on a detailad lo6, ;.ril.ich ?Ia •• Ne.nce agreed to keep. 

~~~s is nm• at ?alKer Statio~, and is available , should ar.y inter~sted party 

be concerned •..-ith its content. :.:r . Z\ance also re'L)ortcd to his superiors 

in McXurdo Station in January 1967. 

D-.J.rinG 1966, PalJner Station operated on~-opcrator schedules ~ri tt1 'ealboa, 

an:i used 1;cc shop/ shore method for passing OJ.tgoing trc:.!'fic. T~e or..e- opera.tor 

or oadcast, for incoming traffic, was copiei on f::-equencies , 17697.5 Xes , 

11080 Xes ~~d 5448 . 5 Kcs . Outgoi ng, on ship/shore , ut i lized l2867 ~cs . ~f~e~ 

these circuits failed, other schedules had to be kept i n ~n attempt to 

~ain~ain communicati ons . 

Daily contacts ;.rere maintained with t ile British Station at Argentine 

Is:ar.:ls·, ar.d was made on split !'re(!ue~c:.es; ~.o6'( Kcs receive and !:55:) :<cs 

~ra:-:l .. :-~ t . Dv.ring w::ntc:r ti~z, ~ . .;!:ct'. con~&.c-: ,·ti th Ba:boa proved i:n~o::. .:::.~l~, 

a sch~~~e ~~t~ ~ort St~ley was ~~i~ta:ned, ~ain on split freque~cic~ ; 

e975 :\cs (Cii) trar.s::1it a."!d 9100 Xes (Ci·:) r ec.::i vc . ::·::ese schedul es •,:ere kept 
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on freque!'!cies 11255 i\cs, ?995 !(cs <:.:16. 89?rf :<~ s . ':'i:es<.. co:.~ac·.::: ·.:~:·'- f:o:: 

AFRTS 1-:as copied on 15.430 ~!cs fo1· ca::.ly nev:s and sports . ':.'he azr.e:cc·~~- ·::.ar.:l:: 

Balb_?~ (A) . Bravo-Mike Broadcast: Tl'.:l ll:cavo-~likc Broadcast, utilizec :'or 

all inco~:~ ~raf~ic , was founC to be ~~s~ ~~satis~actcry ~ and , moreov~r , 

~·as the o~::_y J:'lee.ns of :·eceiving tra:""~ic . O~era:cors were: focrtd 'tO 'be cf lo·,r 

professional calibre and t~is, CO\...!i:.(!c ,:i -:.'h !'CO~ atr~os'f)he!'ic. co:1di. 7.:."~-s ~ ::a.tie; 

r ecei vi:·.g a difficult and exo.spcra.ti;::::; ():<perience . For year-!'ounci ccr.t~-:::~, 

frequc:lcies 1769'(. 5 Kcs and ll08c Kcs proveO. ~o be toe best, thoueh i~. 1·iinte r , 

51;.48.5 ;(cs :-;as an exce::.len;; be.c~-up :'req_;!enq•. Ti'.e best tir.'.es o:' C..ay for 

cop~ns t~0 broadcast were 2COOZ e.~ci 0200~ . T~e ~ajor preble~ exper::.enceci 

with the boradcast were, bad keyir.g (faulty ::eying relays), too slm: a s;;r.d!.:r.g 

S?C~d, ~ypi~g errors when cutting broadcast ta9~s a~d fai lure to serv~c~ 

garbled :r.essages (nota : Balboa -..;iJ l rctr~::-.sm::. t a :r.ess::..::e as received, evez: 

thoug!! it :.s indeci-p'herable) . In a<i6.ition, -;;ce broadcast often ;.;as off

freque!'lcy. 

Bal':lo<:. (3) . Ship/SharP: ?he o:U.y sai t!Lhle :'re~uency fowui for Ol4~go1~z; 

t raffic to Balboa, was 12867 Kcs . :;·;~~r :':::eq_uencies uere p!'o·.r:.ded !'or -:.;::.s 

COl:cact but success w<:.s achieved on !'lone of them . The ship/shore mettod 

fo:: :;<...zz:.r.: traffic was good :'Nn: ;;-,i;i- Octobcr ·~o r.ri.d-~·:arch only. Outeide of 

used . 



'B:yrd St3:-:;ion : A£· .. ~r losine ship/ .. ~· 0~(,. co:-.. ~~UI"lca;;io~:;. ., .. ,:.t~ ~aJ.bo(., :. -=· ~ ;.1.,.j.r; =. 

were set up wi tr. :&:yrd Station for ou'.;:;~inc; 'vre.ffie a:•d ir.·~ra-~~:: •. : .~: ·.'-l 

messages (for e>~'1lple, the chess · .. c·~·:.e.:::.er:t) . F!"equcncics 1~25) .:.. :-. .:.. 

7995 Kcs prove:d to be the most sv.'t,;.:·:c:, e.::C. e.~ter all air cr ... ::--; hs.<: d'-:;;art-eC. 

the continer,t, 8997 lees (ai::/gro~: : l) ·.-:e.s found t o be e;:cel.ler.t 1'or cc~":\~nica

tion wit?: Bryd Station and ~t,c:-iurdo Station . ':.'l'.t bes't ti!r.es for btra- conti::en't

al caT:-~r.~cations proved to be between l700Z- 2300Z. The Eyrd Station sched~le 

~1as set ~p for ~onde,ys and Thursdays at ~l;30Z and proved to be very re::..iable . 

Arge~tine Island (ZHF44) : Daily sched~cs were kept with ZHF44 o:: 4553 Kcs 

(trans~it) and 4067 Kcs (receive) and provided c~ur.ications almost ~p to 

telephone standards . These contacts wer e extre~ely valuable , as ou•zoing 

traffic could be sent via Port St~~le:y . On many di:'f~c~t occasio::s , •his 

channel 1-1as used, but due to ccnsid.erable delays> it is suspected 'tl:at our 

invasions overloaded Port Star~ey•s facilities . 

J\.::~ate;;.r 3adio (KC4USP) : From October to April the station.. used 20 ;r. a:,d 15 :r. 

for a;r.a.te:.:r contact > ~'ld no probler.:s were encountered . T!'.e 40 m band was 

usee. for ti:e remainder of the year . 4o n gave a strong signal in tl:e early 

::lornir.J !:ours but unfortunately, •,ras difficult to "phone-patch"> because o:: 

a ssociated static S..'ld atmos:;>heric r.ois~ . 

L~~:-s: -:::e .OJ:::ed Forces Ra<iio and :::'e2.<=vision Servi ce •,ras copied '"i th01;:t any 

p::-oble!!'ls ~~ro~g:~out the yea:r . T;,e s ignal vrar. "patched 11 i nto the s-pe&...l.ter 

syste;., in. the do:r.estic building .;.'1.-:. ,-!'Ovided ne~·s, sports and stoc:: re~'cr• 

~n.::o~.ation ::or the station person::el . 

so~e i~~rove~ent, particularly ~~c~ ttc point 0~ view of the operator 

a'~ ?al:r.er Station, r.:a:y be expe1·icr.ced d·.1ri:-.;:; 1967. Tte Bri tis:& Ante.::-:: t ic 



S;u-v\!y, \\'as goci er!ouc~. 

r::atic Ci-! keyer) . This 

Bri ti s!'l ccr..z~rdcs.tions 

outgoi~e traff~c has : 

cut, and the sigr.a.l · 

· · -. ·· : ,w; .. · -::~:-..: .. ~ : : .. ... .. 

S-..:.9!Jly ?a~~ar 3t~ti.on with a C~~D l!'l&.<;hi:l<:, {auto

·" allc.o; Pam.c.z- ~tatior. to b~ accc:r.:noG.a',;c<i ir.tc the: 

te::: , ar.Ci '.rill S?2cd ~p o~~:-aticr.s . To dc..t£: > al1 

by C:l , bt:.~ -;;:· :: ;le'i7 rr.~c'hinc \r:i::.l allen a -.:.:.:;:,~ to be: 

Stanley d:.r~ct . Cc::-:r.uni.:ati o:-.s w:..th ?ort S~anley are exce:!..lerl-: t:"l.ro;;.zhout 

the y~ar . 

Recor.mcndatiozls 

The station is novt using Kl-lM:'.A transcej.vers and 30Sl lfnear b:":lpli:'iers 

for aD. outgoing com:nunications . This equip:nent is manufactured by the 

Colli::s Co:npany. It is reco:r.-:-.e:1cled til at separate transmitters and receivers 

be supplied. For example, lJRC/32, FRT/2 fo1· transmitters and tr.e R- 390 

receivers. The KJ.IM2A/30Sl co::bi!'lation si:ould be used for a>:~ateur operations 

only, A I~urther recoltr.endatio:l is t!:e.t tl:e arr.ateur facility be physically 

separated from the :1aval co~~nica~ions syste~ . The present organize.~~o~ 

leads to confusion (and often ~nrest) "oecau~e of inabil::.ty to operate both 

syste=s at the sa~e t~e . 

~~ere are four antennas in service at the present time : Slopi~g Vee, 

Cor.ical :~.::.:.opole (4-18 t-ics} and two Dipol.es, one for 4553 Kcs (British ground/ 

air), the oti:er for 2716 (harbor co:wnon) . The Vee anci No::lopole e.::e tne only 

orres suitabl e for l ong r ange co~~nications , and t he Monopole i s the or~ 

an~e:--•a 1-:hi ch can be used for intra- conti nental traffic . It is sueeested 

t::at a Ci!"ec~:onal a.nter~'1a be !.::stalled ;:or Ilalrr.er f:\1cf·1urdo contacts, a.!'l.i that 

a s(.:-~ata a:1tenna ·oe ?roviC.ed =cr t~e o::~ate.;.r rig . 
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bcco:ne tl:c !)rima~·: 

Port St~~lcy , a~i 
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.•• :· . =-.· ..• .:: .. . .. 

20 

~-· S~~ .. t:.cr... . ·j.'cle·~ytR j J r,O\. ~.! .-...·2.-:.<:. C.: • ."'C 

·.-.,\!re s::r:i.i.la!'ly E:'!.uippc;6. , cc:r .. -:-.ur.i.ct.tions 

at Pal.'Ucr S'.;t.:t.::.o~, .r. tl:e ve" ... ~:.: : . .::~~.:re, as well as the 'fiOSSibility ~!Ia'.; 

f uture operations miznt l eaJ ~o i!'lc!'eo.'s~ i:l radio ~ra::·r:.c, tn.is ·.!cU.::..! see~ 

t o be a rr.ost desirable syste::;. :.--;; :nigr.t -,rove ~:ecessary to de-;>loy o:.::: S . 

Navy r ad:.o!!le.n to ?ort Sta."lle:;, tc s:~are in the o:;erations, out thi s ~:o·~.J.d 'oe 

a useful :.nterr.ational excha:-~) . 

.· 



':'he ScicnU.fic Progre.::~ 

The principal disciplines, t::.olo~ {l.nci. c:lacioloey, t:.I'.dettak0r. :,~ :-'Q.l:r.6r 

informatiort on general environmental conditio::s in the Pc.l.rraer Statio~ &.r!:a . 

a~d prevented ar~ first hand recon~aissance of the area, by the inci.ivid~als 

concer:-~ed . 

Biology 19¢5. Y.r . J . Strong and ~!:r . G. Li:;:>;>ect Bernice P . Bisho? 
Muzeu:a 

terrestr~~ ~cro-~na, and its rela"ionshi? to the prevailing :dcro-

::neteorolo.;ical environment . Additional stuci·~s ce.rrieci. out, whenever r;ossible, 

included the collection and_study o~ local narine organisms . A ~ird ce~sus 

~<as =:a::.e :.n the sw.m~r of 1965 ar,d large nu:~bers of Gaint Petrels ana St:uas 

~~e area covered by the se stuci.~es exte~o.,d over both "he Norsel a~~ 

Bona?c...rt ?oi::t proc.:onteries, a::d ovar :--:t:.::Olt; : Lich!"ield., Bre~cr a:,c. ':'o'!"gerso:-_ 

Is!3.~d.s , t!:.at is to say, t=-:e area i:':tlii:ed~ately surrour~ding Arthur :tar·~or . 

Occasio:~ail.y , vrhen conditions per::~tte::., -;:ri~> vrere :r.ade to more dis';a:.t 

locat:.c.:~s i:, tr.e vicinity of Janus Islanci. . 0:1e v.J.sit •·ras :::-.ade to a s::~all 

roc~ c· . .::~cro? i~ the mourltains, so~:-.e 

e.'!',y of :.1s 1o1ould have 1o1ished . A ter:testrially oriented resee.rcr. :pro~ra.-r, is 

not Well suited to tte local enviro~er.tal cor.ditions . 



2? 

In t!!c early :;. . the pr.; 

a.llot.:ed s~D.ll boa-'!.# ..: .tiv:1s a .: -... r.c.: Jl..;~t:1ur Harbor e.rca; a:1d :·c:c it~e; tir.~'".: 

peri Co! extending ··~ - ~ · ~~ May, .:ollectioa of ma"~eri3.1 ~rc.!: :-e lat:..vc ly ~a!:.y 

because of expose ~: ; surft T~~ ·.,·;,ol e proara.r:t slo.·ted do\m, Q~.d. '":.ras e:vc.:n 

haJ.ted fer a time ng t · :·.tcr , ~t~<:n snmr began to accurr.ul2:',;e; :.n :1assi v.:.. 

~ua.'lt!.ties . Ur.<i~l 

collectbg sit .... ~ 

Sea conO.i·:.:..< 

areas, as the ~c 

never safe: er_.c· < 

It ;vas r"'>~ 

field pro.:;:-...:. 

~se ' 

stud. 

.urin&; 

r.ccntr. 

;, cross 

.il Sept.:. 

a':>le to 

::ions, i.t :Qrovi!d a..l!.!ost inpossi~le to :'{ec:> tha 

.as op~n. 

j were ~uite unfavo~abl~ ~or ~ov~c~" ~o n~arby 

:.s prevented. t!.e -..se o~· small ·coats, yet ~ras 

:~,ot . 

r > wher: a little sr.c;''' ::!" .. ~lt occu.rad, th&.t t~1e 

\... ,.:.~r.vt.y a.;ai:1, b·J.t it vte.s not i\.tlly p:!'o.:::.!cti ve 

until Jec~:;:-.)e;!', -.vhen snow melt -~ege.n in earnest. 

T::e prog::-am t1as such thc.t i~ called fc• p!'ecisely t:1c type of wo::-:-: vlhich 

was r.ost easily ili:1dered 'cy the ;,·eather, ar:d too little pla.n."lir>.g haC. gene in.to 

the use of the laborator y . It ;:ould app<:a::- n:o::-c logical. to have r.ade rr.assi ve 

collec~ions of material dU!'~:lg the s~.-.er , and to have stored this for later 

laboratory study , but the proble~ involven here was tile lack of cold s~orage 

space. The laboratory was equipped with a refr igerator. supplied by USS 

Sdist o, a:1d. it rarely functioned relia':>ly. Space in tile v.'a.lk- i:1 reefer, !.r. 

t he z::ain building , was vel'y limited U."!til rnuch of the food had been consu!:ted . · 

I:1 e..."! attetrpt to alleviate the prob:ie:n, !l.n eight feet cubic "cold" ::-oor.1 

was constructed outside , and i t was plam1cd tv use this for lo•.Y te~,erature 

sto::ase e.:-.d experkental "dork. Te::~~ra~cre fluctt:.ati ons Yiere so ~c::e.t ::o·,,_ 

eve::-, that the s~ructure proved aL~ost useless . 



tailor his progra-n to better fit tr.e ~.To~·:·:i.r:::: cc~-:di tio:-.s . In sp:.t€: c:" ..~.::--.::, 

the navurc o~ bis v1ork still r2:quire:d. ~\:...,...e~ous o..:.ts i dc rr.ea.curer.:-.erltS s.~O. ,.,:.nter 

collec~io~, ~,e, as was the case in 1965, ~~ ~oand tne heaV'J sno\-:a~ to ce 

a gre~~ ~indrance . 

d~e~ ~~eezer, supplied for the g~acio:ozy ~rogrern, ir. \T~ic~ ~o stor~ ~Ateri~ . 

In adC.::. tion , his •,rorking f acilities ~:e•·e clZ:a!'l c.::d co~fortablc a.,d eo..sy to 

" )~ . Strons 's . The er.tire progra~, oeir.e ~ore physiologic~y orie::te~, 

alloHe:i for r.:::.c:, more tir.e to be proC.ucti vely spe:1.t in the laboratory. 

: :fee:. • •• A .......... "' 

: .:ting, a.'"'ld it is rcgretab:e ~~at hil u~timcl:t C.e-partJ.r~ 

e:...: .. : ... ort . 

The o'fera.J.l r esearch effort, for ·;:~c :;,;o yea1· pel'iod, espec:~J.y v::-.en 

ccaple::. ·.,-:.th the su..;;::er biological \·:o:::-k, scou:·.C. prove to be a valao.ble, 
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area. 

Hill be appreciated aft.,::!r the: scier.tific restU.ts ::a~ 'ucen p\.::olis:.-::~ . ·=..·..:.~ 

~~ sure t~at t~e results of the sur..~er work, carried out by Flor:c~ ~ta~e 

Unive:-s:..ty a..~<i the University of }.~!.e::ti., wil!. be the :uost e~coi.:.!"ag::.r:~, G.!'ld 

u:ll bri:-.;; to light mMy significant facts about research possioil:'.;:.e::: :i.!'l 

this e::-ea . 

~::-.g t~e s~:.rra:~er , :::ceteorolo.:;ic&.: co~di tio:1s allo~; prol onged activity i~ 

t:.e fio:::l.d, a."ld ::~ake for easy acc..:..3s to st\lcy areas . ~:oreover, the t~·ansporta-

tion facilities made available by the supporting ice brea.~ers, giv; 'he biology 

pr ogre.m extrerr.ely wide and flexible >ror:tin~ conditions . I estir.:ate that re·-

search productivity during the s=e::- :::ont~s, excced.s ti:at of the vli!'lter 

perioC. > by several hundred perce::t . 

The se general observations of biological research activities ~rould see::r. 

to have siz::ificance for plannina ~ture ope.z atio:1s . Terrestri'-liY o::-ienteci. 

biologica.!. research •rill be more 1'!-u:.tf\L: .. , if conside~·ed as a su..'"ll:er activity 

orJ.y, ·out if •-rorkers in the field of, for exernple, ento::olog:y should aga:n 

part1cipa· ... e in the Hinter progran, they •r:::.::.l be nore satis:fied with their 

c:'f"o:·~:: i -· they plan to do most, i'f not :1:U, ti':cir collecti:-:r:; :.n<i .:;er:cral 

outsi.;;.:; f ield work <iurine; the sw.t~cr, and reterve, as much as possible, the:.r 

la:cora.-:ory ·,;o!.'~, for the "rinter r>cricC:.. Tt:is might call for e .. !'! :.nc::\;asc in 

co:~ stor-:e faci~~t~ee . 

' ·:·he !.lOre obvious r(:sear~!: to U.."K~~rt.::...:-:e ~;:o:.:.:..a. ~.'p]es.l· tc Oe t!':at · .. ·:t:.c':'. is 

rr.ari r,.: or:en7-ed , and the ::-ecent introducti or. of :;:.arine studies by the Virgini a 



Insti tut~ of Marir.~ t. t.ences , sr.o· ...... : ;rovt t.c be e. re"Tarcli r.g cicvcic;fr: .. e::-.... . 

The sea is generally o!C:SSible 

througn April, anc r ly woul-:: .:.· 1 boat o;er a.tions be h;;::~;x:rea. by t:-:-" 

weather . Once th0 ice has · .:c.:e firrr. cr.ough t o ualk on (Hr.ich 1-:as t~e 

case d~ing nuch c ~ : , a :::arir.e progra!:l coul.d contir.u(; . ':'t:e 

tion s i.-rnilar -:.c ';:.~t of .::.:;65, 1-riu.:: ice prcve~.te<i. s:-call boat operatic:.s, yet 

was nev-er safe enough for tr~.vel vr. foot . 

proposed tra1-1ler, it appears t:.at · •. :-" v<.l-.:'-' c.~ t!'l!.s Vt;ssel ,,;i:i2 b~: vc.rJ g:<:ee.t . 

::.c'- ·... ... . . ·~ 
........ "'-• .,..;.. I During t~e 1967 s~~~£r, t~is vesse~ 

Cha!'-'1el. The nu:.:·::.cr of s c ienti sts , in di.>c.:.;:.:.nes outside biology, 1:ho 

p:J.r-:.icipated i n tl:e5..:; -~rips testifies to -.:;i-.0 usefulness of this craft . I n 

part:cul.ar , its usef'uJ..ness lies in it.~ a·oil1ty to put small parties e.sr.ore , 

i n ~::ic~t. locations . 

Should funds become availae:..e, an.:. if e.. sii:.ilar craft is not p:!.t.nr.ec for 

the :r.ai :t trawl er ope r atio:. , it would seem a worU"lvihi le r ecoJr.:nendati or. t :-:at a 

s::o:.::.<:..rl.y sea worthy vessel , sor::e 20-'=~ .'.,.:..·~ ::.ong , be st:.pplied for t!:e ?al:r.cr 



. -·- -- -·· -··- ...... . ·-·-........ -

Glacioloey - !tl.l• . A. s . Rt~~C.le, 'llit.:-t ~:;~i,:~t(~.~.c<: frc~r. ~~ . C. ~'lu.r:"l.mr:~r, ~·7 . 

?.!r . H. }.{.l'!t:s"..:r..:...~~, !·::..~ . :.. . ~::. .. o·..-:-: . .::..:.J. Y.r . S . tK..t:Ii·;-~.; -
Ohio St~tc ~~ivcrsi~y 

Ttc object of the slaciologica: res~erc~ ~rozr~ ~as to ~Ake ~~~~~ 

measurerlents for ar. assessment of the :;.a$S balance of the A.:n.ver;; Islc.::d ::.ce 

ice. surface velocities, in terms of certain a,;pects of i ce cap mecha~.::.c~. 

cloud bC.$C lies at a:pproxL~atcly 1000 :"'eet elevat~on , vr::ich leaves t. crct.t 

proportion of the ice cap in ~.ost ccr.~i~ua: cloud ar.d fo~ . Proiuct::.v~ty 

is furt!'ler hindered by the massi vc a.cc~:.:::ulation of sno• . .; , 1-'i'lich reacr.es c·1er 

20 feet per year on the high parts o~ the ice cap . T.~is derr.~,dec const~,t 

attention to the many acc~~ulation markers place~ in the ::.ce cap surface . 

k . area of approximately 150 sq_uare ~les was deta::.led. as the st:.:.C.y 

area , and so~e 1000 accumulation ?Qles an~ over 60 ice ~ovement stationz 

'1ere est;ablished.. A "pro:'ile" systen ,.1as c:r.,:oye6. in t!le study, as it \·ras 

desired ~o obtain data representative o~ all the ice ca9 , fro~ the coastal 

areas to c~e high i nterior regions . 

':'h~ ttain drawback in the g:;.aciolozy ?rozram •:as that it was ~:;::;::at.:.ce.lly 

or:.ented. tc.,vard wor;t on t?;e ice cap itsel:~ and t oo little of the rese;;,::c:. 

co:.:.J.c be co~'lducted at or very close ~o ?a::.;::c: St<.t::.on . This coul.i ha"<·a ".;ae:r. 

alJ..e ·v::.ated to so!':le extent , if a cold rocm i:ad ·.jeer. availacle . Some ·..:cr~ ~:.s.s 

atte~pte:i i:: a prog!"a.~ o:' :.ce f2."::>ric studies, c.fter a~ Univc~sa.:. S'ta.i_;.a r.: .. .:i 

of good. c..ua.l::.ty ice sections and. s·.;.dden r ises i n temper ature 0utside , :·re-

c;_t;c=-:t~y ~~lted the \·;o:k . Hith a cclj roo~, co~e a~a.lysis Uso could ::ave bee!l 

r.orc succcssf'ully accorr.!;>lishcd at the Station . 



Ic~ Can O~~ratio~~ 

Woxl<ing con .. i Jns o:: the ce cap :?ore ;J.'bo::ir.e:o>le "J:o~ !:'.ost of ~",r.: y:.;..r, 

a:Jd violc:::'.; cho. 

the c::ang~ v:as 

cam'9ing or. t:-... 

~-i ty of t;;~ .. 

"'· cap . One e 

a suci.::l~n !'og ~ _ >A~o n:ernbcrs o .... 

through th~ Cottom of a s:'lc~ .. :· :.:' 

o,;.: VC:lt C::i.cl r.J)t involv~ s't.o::m but s::.r::?lY, 

·ou'9 -:·i.:!r..! ·;s.kir~ :t.ce cores, by ~:;.:..lin!l 

~~.:: ir D.ctivitice caas<;d them to lese tl".eir 

ir. '"r!:ich direction to eve:-. ~ro' ~~d to : .. i:~C: ':.:.f..c trail~ T"r.ey spe:1-: t~!e n:.ght 

in the sno\·r pit . :'ortu!'l::..~ely J.::"leir e~ergcncy supplies ,,~ere ·ac.ec_uate > Cut 

la."lter,te.bly, tney '<tere s. :::ere one :tile :"ro;:-, the ice cap ;;ent er,ca.-:.:;::-..e:-.t, and. 

:furthcr.r.Ol"~ , tht:y ~no"' i ~ . 

I't \-:as btcac.se of t=-:ese violent chanees tha't extre'l':.e caut:.on v:as e>:

ceriseC. i~ the vex·:~ early stages, and tl" ... is tli.-:der~d the init:.al establi3h.'T~e~~ 

o~ kc prog::-em. I~ '~as not until t(,e first .,,,::ek of Arpil 1965 that tne i:-·i~:al 

· acc1.m:l.S.ation lir.es vtcre satisfactorily este."ol:.s!led. Regretably, :nucb of tr.e 

good •,-eatbe::- of Ja.·ma:ry and February 1965 we:re used. in estaolish1ng a :ong 

accu::~ation line, runni~g do~-rr. the entire le~:: :;,;.. ... f.J.·.,-.:.:-:s. :::sla..~d, wi:ich, 

ch:e -:;o O.i:·:ic~.:.lty in servicing, "as lost before o:J,: yec.::: h~ elapsed . 

Ir: ti:e in! tial st~e s, a cor.sid.erab:i.e a:n;,unt c<' ti;.:e ~~as sper:t car~il'e 

0:1 ·~[.e ice ca:;>, ':>ut the ?arty spent too :nuc~ t :L-::e ju.; t ~itt ing in t:-.e t.:nts 

w:Ule stor::; afte1· . stoi'!Il raged. outsid.e. In early Septe!:lber 1965, ::..r . ?l·.;..,..r-er 

try:..r.2: to .do vrorJ(. ,\·hich r~ally r..eeded o:rtly t.t-t,:) e..ays . Durir.c; or~e co:·.-::.:.r:o.:.o-;,:s 

72 nc'J.!" stonn, a · total of 96 c= :,f s~~-:.; t.rer~ la::.d dcr..-::1 . It took t~e -;Ko 

rr.:n t ;..-o days t o return to PalJner St::.tio~., t"h:ro~<gh deep, soft sno1~ , l·l~ippeC. 

into ~ssive sastrugi, and because of f~ ani fuel sho::-;;age by this time, 



___ •. :::_ . .::.':."'. =-"'' __ -__.;_ • ... . ,.' •. 

sJ.J. equi-;.:!~nt wa s o.bnn~<·~ .·, . Tr.cy n....:goti:..~.:.ed ~he rn:.l' cr<.;Vi,;.!;!;~ r.:.c;.d l:i~·r. 

the t oooee;ans alone , in to-..al ci.~,rknccs . 0:-: the ::>clw.ti!\U. :r.orr,i nz f::.llo;:::.:,t.;, 

I'll' . Pl u;w..~r and l<!r . Ahr. ::ak set o~t; to rctric', t.: t.~c O.oa.ndor.ccl ~e:o.r , loc~-:.. .. :·l 

it, but w~re then en_el8... _., in .:;.t~other storm and spent th(! next t • .. !O n .::;ht:; 

c a;:npi:--:.{; •·J"-i:-1. 

After tl:esc CY.?eriences , t~e c&~t:;>ing syste:n \<a:: aba!"tdoneC. and -:;ilr: large 

i tems of ca::~ping gear ~tcre pe::-t:.r.::entiy s;;crei. ?-ro::! ~h:.s tir.e en, li()·.t 

'·J'eigb.t !":'1c,~,tain tents were stra'f,t?ed t~ ca~h tobogga:-. ar.C. survival !'ooC, 

equi~ent a!1d fuel ~1ere stuffed ln·~o '.;r.e front of tr.e vehicles . \·/hen stor::.s 

seen:ea. ir.-.:-:-.incnt , all per sonnel ret·.:rned to base , a!1d except ·for one occasion 

in May 1966, no one spent a night on the ice cap . 

P.s a :::esult, a syste::~ was developed ,~:.ereby as r:,uch \-;ork as poss::.nle 

'-'as ·oro·.lght fror.. tile cap to Pal:r.er Station . So:ne 200 l!l o~ ice cores ,,~<ore 

bro;.:g:.t dm·T:l. and stored for l ater study, in ·oacl '"eat her, and !!:ore dct~o:.led 

vTork ;.1as begun on t!le ramp , i :rmeC.i ate1y be':1i "!d ?al.'T.cr Stati on . This proved 

succ-=ssful except that 70 m of core ;.;er e lest , ,,,hen a sudden tempera1;ur.e rise 

occur<:;i in September 1965 and ruined t!le sa;:~];)le s . Tile sal'Jle syste:n •,:a:> 

e::!.:;>loyo!d i:: 1966 anC. 1imi ted cold storage spJ.ce vras availao1e i n the r.c-v::..y 

~c~uir~d top-:oad:ng deep freezer . 

lor.~:.·::.:..tC:.:..-:-.al lines of accwnul.atic!': !)o:.e3 .e.:ti 18 :ice =.vve!:" .. e:\t s ta-:::.c.:.i, ·:;ef..:;,:!'; 

1-ri::-:::.:" s.::t in, and a later C.eve:o~e~~-:~ of ~!'lc!se in t :-.e S?r :ing a..1"'ld e~'1::/ 

:.:: ... ::..::::.y 7CO -ori::ci -oa1 points) , a:-~.d tr.e :.ce ::.ove:;,er.t statioc1S to 68 :.;: :.u::~ber . 

s~.o·.'l· pit ;;-:c:'"!t ar:e i ce cori:;g were successf".;,~ '-!' o..cco::~plis~ed C.~ri':'!J ~;.~;; Hi:::ce: .. 



stations 1.~rc r.:su~·v~ycd durinc; late 1566 :!.."10. .;!..r.uo.ry 1967. 

equi~;:en-:. bre~\-do~·:n ,.ve.s e:<:"~rier-ce! . ~:.c !":::.ar::..s to~oggs.nz !"unct:.c:-.~' al..'"':'.cs" ... 

-;.crfec.!..:ly, i:". o:'te:~ very difficult condit:ons > and j·.:.stifi<:d vC:e t~t.:..t.:'~ -.. :::::a 

·.v:.ich ~C::j· l-.e.d coree 'tO be :!'ec;ardE:ti . 

1966 sc_,.r a ve'ry d.if::'cr-ent s~.:::!:t~ of ;:..i'"'::·$'.i.rs . Th~ first major se·.;·~e:.c:{ 

was :.::~ lc3s o: or.~ toboc:;ga:1 , 72 fe:~-; do, ... ':"'. ~ ::rcY~sse. ?ortur.e.tc::l:; ·~.·~ ·:·;~c 

able to r epa:r this , ~d it op~rated •nt~out fail un":l AUEJSt 2, 196S. At 

that .:.;.~!:.e > t.he cor ... .-·1ecting rod in the e:1gine "oroke . !\o s'9a:r~s ;;ere av~:.:e:.·:::e: 

a:1d a :~a!:·~astic :;>rog:r~>:~ of "jury riggi!lg" get under • . .;ay. Iver.t~ally, "'~-e 

18 hp, t•.-rin cylinder engine from ~~he station &rc \·:elder •.-ras fi tte~ ·. ::. t:.e 

vehicle c?'.s.ss::.s, and. after a clutch cad b~e:-. ~ar::.:.!'e.ctured , the toccegar. 

operated unfailingly to the end of the season . Other vehicle problems 

incl~C.ed o::oken track guides and f'r!:..'C.eS, broken tracks> pillO';f-block beari ng 

failure , a~d t~Iottle assc~bly failures . None of these can be regarded as 

the !:lanufacturers fault . Both machines ~rere .>i;:~ply \·lorn o~:.t after over 1200 

ho~rs of operation on one vehicle and over 1600 hours on tee other . Really, 

-;;hey shculd have been repl aced at the end of 1965 and certainly nc\·r ene:'.~-"-" 

should have been fitted . It is sadly :'.ron:'.cal that a~ the t~e los" ~ec~se 

o:· ve~icle faiL1.re, could nave been &voiceC. L" th~ original requests for spare 

,arts ~ad been ~:'.lled . ?he e~ective :ife c~ a si~e c;linC.er Ko~.:cr ~~g:~~ 

see::.s tv be 1000· hours and it is s-:::or.~::; ~eco~e~~eC. t~at the tviO ve:1ic:es 

no·..r at :?a~-::cr Station, 'oe fitted ,.;it!: r.e" engi.ncs at tr.e beginni ng of 1968. 



reco~~cnded that a t~ 

T!'Je conclusio:-.. 

is, f:ro:n the point 

United States Ante.· 

, toboger..n bG 

•lew of t;laciolocica.l r<:see.~ch, t:te :nost di:'fic..ilt 

.c station to '~ork at . i.\:t .. re uori:ers ~houlc. ::?io.r, t!'.eir 

progra.~s so e.s 't.\:'1 accomplish a.l.l t"!!ei:t· :r.a~or ~.ce cap field. ~,.;ork durir.3 ~:"le 

'fter!.o~ tr..id-Jece:nbe!" t!'-'xough ~.:arch, YThe:a v:~athe:r co:::e.i~ior,s a:e r.1ore -:avora·cle. 

Tile l-.-inte:r • s ;>roz;!"..!;.1 £:1oi.:.ld rec;,ui!"e a !Y.ir..i.t'J.\...:: o~ ti.!l:c c!'l. "t~c ::ce ca?, a::d 

To a great ex.-ter~t , t.t"!e !)resent '9a:-t:r, ~:.~.e:r tt:e di!"~cti.or. o: ... ~:r . R. ~ ... 

pa.ration, take t::ese conclusior.s into very se~ious account. 

Associa~ed Pro~ra~s 

As :part of the general survey of the a!'e5. axotmd Pe.lr.:e:r Station, tile 

U. S. ::ava:.. Oceanographic Office began a r.yd::'<'graphic survey but wac::; u::-.a~le 

to cc::.:>:etc it during the surn.11er of 1965 . 'l"~e O!'Jio State University ;:arty 

~nder~ook ~'s cc~pletio~ during the ~dr.ter of .1965. ~his gave use~l e~ploy

!l'...,:-.t L·, lo,.; overcast conditions, ~rhen ice cap \·tork '~as not possible and ~ras 

evc::t~t.l1y s·..:ccessful by the end o~ the yea::t. The results ~rere e.cce:!;)~c:l. by 

tt.! Gcc~~v~rapr.ic Office in January 1966 . 

A~ '!;::c rcc:;.uest of the U. S. Gccloe;icz.l Survey Topographic !livi:;L:;::, 

c~:cst::.~ ~:.;ocrvat!.or.s were r.1a.C.e fro~ a p::·evi o"o1s;.y ~s~;;~.blisheci Brit: . .:.:: 



·. 

of 1966 but cos.s";al fog \las p.;rsis'tam:. 

Y .. t:r:.y :;>rcble!!i.s a.!"ose in the rec..i~ t-tork t.c!".c:O.ul(!, pri..~ril,y vehic·~a.r 

trou·::>le s > ~d the incomplete progra."':'• ,..raa :ti::a:uy c."oand.oncd . 



........ .:__ ......... -

lVr.t.S pc!:"h:lps, tC~ ~ost succet;.;:-t.:.l ~.;. c."lCOtti"--~ : nc; cnt...:r..:>r:se w.c"~r!..e:::-::n . I t 

is reer.::te.Ole that more adequate eq,:t!!):Ue:-:t tt!'l:l facil i"t:.ies \·:c~e :-.ot S:::; !·~"' . 

3r0\m' s ci:!.sposa:.. 

His ~c:uip:aent incl\.:'..d.ed a small C.iO.."nO::'ld slab sa-:;.; a.."'ld a la.r>tiing i.·:h~c~, b~t 

<iu.e to :-a::.!.:.re !.n the res~pply, o~ly O!ie electric d..riva was prcvic!E;.d.. '::tis 

?ro"olC!'1 ,,:as solved by l':\akinz a ?Vrtc..Ole ci::."'i ve .. r.ount , ,,.,:lich was r,:oveC. !'rc."':. 

o~e piece of c~~i~e~t to t~~ ott~r. 

A!'! old storage shack v;as cle~"'lt:;C. ou"; to ·"-CCOl"tit:!odate the eG,ui~,e::'.;., 2.."'16. 

space in t!-.e laboratory, for microsco;c 1-ror:~ . 

T.-.e progre..":l was aimed at el::ciciatj.r.g cer:a:.n pe·:;rological rel;;.:;;:!.or.s:-.ips 

sar.:ple co:!.lecting and the ::tilizc.;;io:: of 'd::ter ;::,i.::"~a for :.r.ioor stt.:cq. :t.r . 



directio:~ . 

~umidity, at~ospheric pressure) \li~d speed a~~ dir~ctio~ , clo~~ co~~:tio~ 

a."'d ~:!':::v"-::ling \:eather , were t:c.C.e <.:. three- hourly interveJ..s f ro::; 12~:z 

tt.rou~~ C300Z (0700 through 2200 local) . 

P.s t::e ::eteorology progre:. ~-:as subordina~e to t~e: ice cap pro::;:!'..::., · 

.,., 

.)_, 

obse~vt..tio~ . In these cases, relia.."lce ,.re.c ?.::..~'-!~ on the :n..:.r:crous a..;:~c:: .. :.:t.:;.c 

r~cor~~ne i~str~ents, ~or co~?ilatio~ o~ the ~eteorolcgical r~cord . L 

s~:~ary o~ meteorological conditions appccrs in appe~dix l. 

Fa~; pro"olews \~ere encou."'tered , but -;;he most frec;.::ent :i:wolved t::e C-ernan 

t:.c.C.<: :r--:Jbrecht ••ind ::-ecorders , ~1hich l':ad seen exte:~sive previous service :.:1 

:.!"'~~::--.2.a.:"ld. So;r.e Yiind ::ecord \ie.s lost due to -these :"e.ilure s, and it. :!..s ?ceo::-.-

~~r.de~ t~a~ tr.e ir.st~ureents be ra;lGccd by ~ore sophisticated equi~~nt . 

•~ addi tio~ to 'the statio~ ~ac:.li ty, z. s·-:12.:1 ?rog:ra."U of obscrv:.:tic:l Vt.·as 

::u-::-:.ec ol.:.t e.t a s!.tc on t~e ica ca:> a~ :co:> !'eet elevatio~ . ?~,,is \·:as in 

close connectio,, vtith the general glaciological. progra-n. 



':"nis facility is open for exte~u;i vc Gcvclop!:'c:nt > and in vie;\·: c:: t~-·:; 

?OSCibi.l!.l:.y of ir.creaseci air ac~i vi t.y &.lwe,ys ex:sts , ar.d 1·rould r ... l.;c c~l :'ox 

stalled in the first :i.nst&'"lCC > it \otuuld cor.st ~i..tut~ a solid fcu:.e.tl.tiv:-. t,.;.:~o~ 

1vhich to C.cvclop any further activi"~ies . 



brings it into contact \vli;h a lar.;;e m~-:-.b<:::: o:' v::.s::.tors . Unlike o~:-.-:::: U. S . 

statio:1s , ?alr.:cr Sta.t.: .. O!\ ~enCs to :-ccc.:::..vc :: :;:x.:-.t~!cous'! visitors l-r:.c t.rrive 

quite u:nc:x-pectedly a."ld generally> :~~rorma.ll:: . 

• t:. case !.:1 "POint was ~he ever .. :;.!l:; o~ Dc~c::iber 30, 1965 ;.;hen, at : 0:2J ~ ~r:. . , 

all stc.tio::. ;>erso:-.nel were in the livi:-.;$ roo:n, r.aving just ... ,atcned a ::.o·~icn 

p:.cture . ?!:e night outside was :'oU:; C..o.r~ , fc•6eY ar:G. 't!e't . ..J... -pot,;.r:el::.:-.J c~ t::e 

outside door startled everyone. (to cay t::.;: :..e<.st) . It could hardly o •o ~?lc 

C.oJ1 C!'lief Ferguson (brc.:ve soul) J.r-!Jestiga:t-~,., and upon ope~i!".Q t!".e o:;:~~=-~e 

door, \(as confronted by ti:e s:;>ler.C.id, dress ur!iforned :?igure of a c::::.1ean 

Naval lieutenant . 

The good man ' s mission was si!!tple . ~is Captain vii shed to say "Ecllo" , 

and enquired as to the safety of his position-at- a.-:cl::or , ir: &rt'hur Harbor . 

Needless to say, all personnel at Palmer Stat ion ·.-~ere delighted to greet 

him and to answer his c;.uestio::, ·:JUt alas, t"he poor lieuter.a:1t 1 s cor:di<;ion, 

upor. leaving the station Has suet, that he forgot to report to his Ca:>tain 

D;;.ri:tg the t•ro yee.:r periocl , the station vas visited by groups f!'om 

.~genti:ta, Chile and Great Britian, so~~ on ar. of~ici~ basis o~ ~~s~~c~~o~ 

ur.cer .~~,··~icle 7 of the Antarctic Treaty, ~u-c e·cnerall:r the visits ~•~r.:: o~· <J. 

~oa~ :~~o~al nature . 



. .. .... ... • & 

Treaty Inspections 

of Palmer Station ur.dl'lr .r;;icle 7 of 1;l:e Au:,r.rct1c <;;c. :;.y. :·:;e .. ~ ... ~ . .:;c'.;ior• 

A. Nagnoni, Argen'.:ine :''"-'~'J . In the !)arty ~·ere Dr . Cesu- A. ::.,isiv:.:.:.:· , 

glacio~ogist, and Dr . Alfreao Corte, biolo(;i!lt, both of vr:Jom <rl'lrc ::ro:r. the 

Argentine Antarctic Institute , a.'1C: :.t . .;g . Juan Fernan<io D 'scarpo. , .G.r~cntir.e 

Navy. This visit lasted for a:;>;>roxi.'!la'l;ely t.•o hours . 

A seco:1d i :-tspcction of the statio:'! wa~ r..ade by ;;he C-over=ent c.': Great 

Britain and !i"orthern Ireland on Februu-y 22, 1966. The party arriveci ·~y 

helicopter from P.i~S Protector and consisteC. c.f Ce.;>tain S. Sandford rti!, 

C=a:::iing Officer o;: ;~~s ?rotecto;::, Lt . Cer . i~oodhouse , L't . Cdr . Jo!lr.son, 

Lt . Cdr- . Le!ltaine and Lt . Smit"!-. . .b air- ere"' man -.:as also prese:1t c·.:.t c.:;.d net 

take part in t he tour of the s"~;atio3 . Again, this visit lasted for ap,rcxi-

m3.t.ely hro hours . 

On such occasions , the visitors ;~re introduced to all statio:: r~rsor~e:. 

;;.:-.:. e:r.;;~r.,ained 1:0 coffee and ca:1:es, cr o-::.r.r beve::-ages if they chose . ~hey 

were c~couraged to ask questions about c~ ~ctivities a~d to take ?~Otcgraphs 

i~' t ilcy \dshed. Many of the Visitors Here ps.rticuls.rly intrigued by tr.~ fuel 

holdir3 system, ar.d particularly the metilod3 used t o !~el the station . 

Durir:g the ~i'l;ish i nspectio!'! we We!'e asked 1::' we carriee fire ar:r,s e.nd l<erc 

t.'~lc to a:-.s~r~:- in tr.e negati•re . W'r.at loo<teC. like a e;ci{?;e:- cow"\l:Cr, ua;; al~o 

carrie<: '::J:,· tne British group. 

?::es~ inspections ";ere carr5 .. e:C. oio:t i::. a.,.. atr.tos'9hcre of grea"~ co!.·C.:.-~.::.~y 

'· ar.d .... :'ec::.. sure t::at ~~e ins?e~tors v.&are 1-re!l sat:.sfied y;i th ocr ac·~: 'r:.. :ics . 



O'Gor::a.n, v'? t!"!e British t.:ercht.!".t Sc.:.c"vlceJ li~rcd "'rith t:.z at Pal;~.C:l' ~: ... ,.;;.~.on . 

tr.ail out '!c:: t:.s. 

party a~ tl':e station that sa;r..::! evc-.l:·: . 

":<'7 .... 

helicopters !:ad ove:-flc1m the statio:~ t~e ?NV.lous eve::~ing . A pa.r'.;y o~· :::'ive 

perso~s lE~ by Cdr. ~ob!ete, visited t~e st~;iv~ fer a shor~ while . -~~c 

followi:-:.g C.ay , all personr.el fron Pal:n~r Stat ion •~ere lavisr..ly entert~:.~.<.C. ::..:1 

zc:~~ti~ic ?erso~nel visited t~e s~atio~ . 

shi? . 



Lt . P . l :~ .. y , Br itish ~~crcho.nt Scrvi c.:'.!, ·,.i·:..l·t: :..::co;:-!oC.at~d a.t ?a~:r.·~r :...t€."t.io~ fvr 

several dc.ys . 

material -co their station on Adelaide I.~ le.:l<l, e.nd wc1cn RRS John~ arrived 

of:'- l:>aded frcra the ship a:ui transpor·~ed. ':>y to:>o~.:;a:. ~:-:d slec to -chc !.:.rcrc.ft . 

• !.! .. sht~t -cl!.ng cpe!"a.tion got u:~de!"'.·:c.y c.r:ci by J~-::e::1ber 15, all r::.ateriC.:.s l'" • .;;.C 

reac!'li!C. :.e.ela~d.e Isla..'"\d . Wt:en R."lS ~o~"'l. B!sc~ C:epa:t~c., Y..r . ?ec:'th£:.'. ·.·~s 

acoar-:. 

Of !iarticular intcres-;, \·tcrc t!:e scve:--a.L visits ~e.O.c ~y t!tc :~"t . .:..;;: .:::.r.e 

s!":.ip :s:oataia a..'"ld her tcl2"ist pa.ss :::-.; e rs, e...~.i :·r:~ich see:r. tv f~earal:t ::. ~.e:t·: 

di.""ne!'ls i or. in Antarctic eA"'Ploration . :,et, it be reco::--ded, that perto~.a:. !eel:.r,cs 

shoul.d r~::.air. str~ckl.y a uar.' ~ \!o::.e:.:..::, 't:..c e. ive~t of t:tis n~~·T era ";as ::ore 

s uccessful and ::luch less pa:.nftll t nan t:~is •:r-: i tcr he.cl. antici pated . 

-::?he f irst arrival of La.:oa.taia or-. Jszn::.ar.:r 26: l~S , C.iC. gi v~ ca.:.se :'or 

!!'..i.lG. ~""::1 , ·oasica~y generated 'by th~ 2-~c:': :>f co;x:r.:.r.::ce.tion \'.'i.th t: . .e captai:'l 

o:' ~~ and her crui se <iir~ctor . Se:c. :.c.:; cor.di':i:ms prevented s~·.a:.J. boat 

tre.ve: be:tKeen the ship a nd Pa.l.."::.er Statio:l , md a.s o.ll e.va.ilaOle c:.~c~"a.ft 

~-:e:::-e in other service, no contact co~d be m"l.de . La.rt;e l':\;.:tbers o:!' tc~ists 

vis~ted Litchfield Island , 1-1ith ap-parent disr-egard :!'or t he -possibil:.ty t :-.a.t 

tee isle.r . .:. rr.ignt have been under intense stu l.y . Fort..:r.ate:ly tl'lis ~ras !:or. t~e 

:.~~t: -."lf. :10 dar:1aoe see::'ls to hav~ be·.::: C:or.e t.) ~he ::.ch fal.4na a::.d. :-:c:c.. of 

:i:-ect co::tact -..te.s ::tade o:t t?-.~ -:.\·:-c V:.s!.·t s o=- :.O:cz:;o.iE.. ~n 1$-6? ·.r;.e:-! ·.; .-.e 

shill <.::r l·•e:C. in Arth~.:r :nar·oor or. J:J.."'.uary 13 -~nd February 6. _ Large rr.:.r::"oers of 



c:~~riciic~ . • • ••• · - 0 4 . ..... ~~ 

t-tas r;tne :-oas~y retu:rnei ar .. d on botf. ccce.s::..o!'l:,, pc!'sor~el ~rom Palr:.~:.~ s~at::o:: 

ar,d fro:~ ~!1e s· •. rpport!.ng ships ''ere lC.I.v:i.s:1.ly <:ntertc.ined i!":l t:"le saloo.1, e."cc~r5. 

!..an,o.tci a . !:1. re~!"ospect , :...;·.d pc!"SO:lf~: :'"'ecJ.!tzgs aside, I see r1o ca1.:s.; :'or 

of the sa.."'lcti ty of research stt:.d.y a.rcc:.s artL ~.hc:t ev£=r:,rone co:-.c.::r:-~ec :.c !"a."::iliar 

vrith t!:e conservation clauses in ti:e P.ntarc'tic Treaty. 



.· ... .... ~ 

Sea T cc Co:~d.i t..: vns in the Pa1z!cr St; .. / ... i.~!! f. · ..:<.: 

of float~r.~ light ~ack and ice Ir . . .: ....... .. ... .. _ ... .......... ; 

d?i:'t~r.g ";.cavy :;:>aci: •tri th large r::.o·.,·s o::- loc .. ::. l.y :'o:·r.lCC. fas-t ::.ca ccc;;.l' . 

Overall , the sea cor.di tior. car. prcve:r.~ s::::lll ·,oat 0:9e!'cl.tio~s at a:~y -.:ir.:e: c~' 

t!:a ya:;,.r . A sreall ocean- .;oing ve.;sc:. ::o~C. c:~:d<::~ce ext:::-er.:e .Uf':'::.:: ,:..-.:y 

C.~ri:1g the wi~ter and on infrequc::t o~ca.s:::c.:s ir .. ·t!" .. e ::n::r~er . It "~,rot:.::: 

a::r;;ear -;.oGsible for an ice bree.kcr ~f ·.;he ~~l:_r~ c2..ass, '\;O ap"!)roach J:-r,'::."::..., 

Dl:.:rir.g 1965, the sea i:1 a:'\d arou.r.d P.xti'.u::· Earbo::-, did :r.ot !'::-'" ' .:.:: ::.~cally 

to fo::-::. fast sea ice . H:eayy pac~ diif-ceC. i '\t) tC1a area frc:n the sci.::~:: <:.nC. 

so•.n,";.-;;es't and ::roze in situ. Occasio:1a.:!.. bre~:<.u? o:: this icc r:ass ~o:..:..c:~ec. 

lir.li te C. s1:all boat opera tio~s in Art::ur =:ar·oo·c , a.."'lcl ,.;a.s never stror.g e:-.cue;h 

for tr~vel on foot . 

D=ir.g 1966, local .fast ice :'o1;.1.;,;i . It !'eached a :r.c.xi:m.:.":l z:.easu:reC. 

thicxn.:ss of 46 en and ~rG.s strong eno-.:.Eh :for axtensive travel on :too-: . 

~reak~? of this ice was not experienced dur:n; the winter period, ~~ i~ 

f:.:-.S.:ly broke up in late Dece.-:-.'::cr. R?.S ~ '3i scoe atte:::pted "o !'&":1 ::e"· •-:ay 

ir:to tile harbor on December 12 ar.d ::~e.C.e o~ly 100 yar<i.s before aba.ri.ior.ir.g ;;he 

cffc~t. 



above tl:e 1000 ft . cor. tour . I:n su.;:n~Cl', Cue to soft surface cc!:C : ... .:. :.c:.~ > t!:e: cz;-:::::- -

a.tion of aircra:"t larger that: a c- !.,7 :-.'o·..:.l~ ·oc rc:..tricted to.:--.~:~ '!.·' :...:.::.·;at:.o::~ . 

II' an ait-craft had to deP:..oy to :>~J.::~e:.: Sta·t.ion, there is eve~·./ joss!:oi-

lity the.t it r.o.'ould he.ve to st~d. a· ... :.ts ;>o::.r:t of c!c~" .. .;ure ~o? e.s :::;.~::-. c~ 

three ~·lee:,s be::'ore visibility co::d:Cticns at 1.!1V.:!:"S Island ;.'Ould ::r..:;;.:.t a. 

le..f'ldir:g. T'::e vio!ent cha.."l_gc.Oili~y of t!".:.e ,.,.t::::~be: cc~ld vreli resul~ ::.:: ':i.ariy 

aborted. nissions . The difficulties cr.ccuntcreC. b'f t!1e U. S. :lavy'::: C- :.21 in 

Au~~st anQ Kovc~ber 1966, demonstrate these ~acts most si~~ificar.t~y . D~ring 

1965, J.a.."!dines would have been possible o:-~ 99 days, ~d during 1966 :.a.::c.i:-.gs 

~1oulO. ~ave been possible on 84 days . No singl e xr.onth ce.r. be relied ·..:pc:: ::or 

plar_r.ed operat1o~s . 

'?nat S:4a.ll a ircraft ca..'l ope:-atc fro::. the .t:..:::vcrs Island ice c&.), ·.-11:.s 

dc!::c::--.s":rated by t:-.~ 'h!.&!lly succe;;.~~-l .:..c-;iv:::ies o~ :.~1e 3ritis?l A.~":.G:c~~:..c 

s·..:.::-v~y i~ :J~cer~ber 1966 . This l ..::E.C.s .:.;o the cor4cl~sior~ that. i:' .;r~vers :.:;:_a::-.~ 

·er~s;.i ope~a.tio:-1~ C!.l·e eve:' 6.e sirs..c.:.e, t.he:" ·.·:c-.=.: c. 'ct feasibl~ . Lot;i s-;:.c s 

?~c:,le:!!s 1vould however be e:--.cou:-:'.;erec!, C.u.c ::.a.ir...ly to ~he very 1-.i::: !.:-.:,··· ::'~! 

a::C. l<."O'.llC. necessitate a totally ~obi~.e systc::. a:.~ :·:ould prevent ,;he :on3 

......... _. -..:..~c o~ conva:rtiona.l. e.ir-cps ins't&llz..t.:or.s . 



The Arit\U"ctic has been variously dc:!!;CJ.'i .. :;cd ) a.r.C (lrisi:'l,g f.:."c...r. #~?-.::::.. •s 

things , as e. vast area of ir.terr.aticnal cco-;:;::-o.tion . ~!:~s rr,akc:; cv:::r 

j,,~ 
.. c. 

'l.'he 0r.itec States , often re;;a!"ceci as· ·~!:e cco:-.cr..ic a:tc politica:.. leai.e:::-

o~ the ,..-orld, a.'"'ld the po;.rer '\·t:tich !".as ::ct ·;t,r~ s-c.a:~c.a::-6. by ,,.,hic:"'l :-1c~~ o:~ the 

;l~"ltli.::c;;ic . :.lany of ot:r stations a:1d :'ac::.:.::.'•:'.es are excella:it eviC.(;::~e of 

our enth;,:siasm fer honest scie:tti:'ic reseaz-ch and of the sir.cerity c:f' c·..tr 

endeavors in Ar1ta:!"ctica . Tl:ey p:reser..t t?le p:·.ctc.;."e as otters ~,·ot:.lC: ":::::.:~ e.n6. 

expect to see it . At Palmer Sta'.;i on, I :'e;)l that in so:r.e respects , •:e :'ai:Le:l. 

o=selves by presenting a print instead of ti:e origi~1a.l . · 

T:he geographical location of Pa:~:.:e1• Stt.'~ion sets it aside fro::! ot~er 

U. S. :facilities ar.e. :,eca~.:se of ::~s ieo:.e.t;;,,:m f-:c:n the :r.ai n body cf u. S. 

Anta-:ctic act!.Vities, imposes upon it a greater b~rrden of self relia."'lce t~a:-. 

any other ~. s. station . ~t.rou.;;:<ou.t this r~:>ort, I have trieC. to e::.)tasize 

co~.e C.!? to their expectations? We stt-"lC. a S(:cond ~uC.:;~r.-~ent when ~t';a .::cier:ti-

:'ic ccr:m:.::ity pre..;ants the results of its enc1eo.vo:s. !:O\·lever, I t:~ ·:~12. 

---·: .,__.,_ ~o thei.!' cause , ir, e.:l ::-;s ?hases; and t:.J.t during 1955 

?al::.e!' Sts.tio~ \-ias a success . 



c.:.~-.;r~ !.r.;:lo. u:> of aci..i ~.ty i:1 · ' .. ... ..... . .;:.:::.~. ~:_>~\;!::.:.:~,; l; . S. :'.:.:: 

c ..... :"ol~t yet az~L... . It calls fo:c t:·~e ult:'r..(j.t.c :;.:! ?lt·.:r:l'i ~~ o-,~r<..t:.c~1:. ;,.. -:: i:"'. 

concern for ar.d s.tt.ention to, the :~r.~.;"'v t,~ ~~::l~ . ?\<t):.:cr ~·.;atio;. ~ .... > :: 

of the 'Un~ ted Ste.tcs of .>\!r.erica . 

. , 



S\:~n:;r.t" .. ":.'V c-: :<·:~.:.-.·.:·::~·~-~~ nl Co:l~it;ons 

Year 1965 

Avt:R.t.GE A!R '::::,~ ~:?!·::_;,_:_: ~3~ ~:x Di:viGI:& FA::::t'S. :t:Z:::T 

FEB ~~~ APR X.AY JL;~ :~J(T SEP OC':' ~:ov J~C 

35.3 35.7 23.c 27. 5 23. 5 16.? 13 .. 1 24.8 18.1 30.0 31.8 

.;.:..x~X->:··X-:~· +:··i:-X-A· ·i:~:~ ;.: .. ;. .. :<~:k-j,;·o:\'"i: x-,:~x· 

NiilG::a OF DAYS \HTX ~A.I:~ & !:>IRZ:',Lj: /FREEZING RAIX & JR:::zz::.~ 

~£3 Y-~ APR M.!\Y J1.;~ ~UL _:_un SEP OCT KOV --~ -'Jv 

6 16 1 5 3 1 0 5 0 6 5 

~~·:<-x·lri:·Y.·:i .. ~'-i\..:4--iC-:.:: .... ..c-x-~-*'>:-:.;->..;c··:+ 

r.-UMBER OF DAYS lUTE S:\0\{ e. SIE~ 

FE'S MA.""t APR ~-Y JUN JUL .AUJ SE? OCT !~OV ::>:::c 

5 10 17 15 20 ~a 8 22 J.8 1~ :6 

.;;-i€-A*ir>:+:r:.HC·iH:·x .. :.:~<-.<..;r:n"" .. x .. x· 

AVE~C£ CLO~ COVER !W TENTHS 

I·~.J tt~ APR 1/i.AY JU1\' JUL ,'\LH.i S£i., OC'l' NOV ;J!-:C 

8.61 7.98 8.28 7. 79 8.14 ?.17 ~- . 36 8.26 8 .48 9.29 3.41 

-K-A--A·n-~X··X·X~:-X••X ... A•)( .. :£ ... )Eo.A'••:O:•X·•;X•JroX• 

AVERAGE HIND S?i!:ED IN KNOTS 

FEB ~.A~ APR ~W.Y JUK Jt,"I, J-J:G SEP OCT l\OV DEC 

l: .• 9 8.0 ? .2 5.9 9.3 1;.6 2.::. 10.5 6.6 6. !,. 5.6 

*itP.\;:..:....:-**"x .. r.-:.HC·i:-x*:~~:<-->:-·~~"'x·+:· 

?3.~~'C CUS?S n · KXO'::S 

~3 ~:.~.R PJ??. V'V __ , _ 
Ji.n~ Ji.i'L .~lG SEP OCT l\OV DEC 

42 46 1.2 45 1,6 45 46 55 4? 45 45 
N N' N i\~~\ E ?\1-:tf , ... ~ 

.L\1.~ NNE E :0.'1\"!: i~:!! 





 




