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This pAptr originally app«ar«d as an appendix to Riü<D Report R-218, 

which is classified and therefore not widely available.     It  is being 

issued separately at this tiae,   June  1,   1956,  at the  request  of the 

U.  3.  Air Force. 



Mi 

DEAIU© AiAuau OF Btwomc wuaam AM auamw rmm raoKCBAfn sum 
01 TWO KXaOff fU<KT8 Of« «Xtl MüQt, ON NKXOO, JlXLJf 26f 19^6 

*j J. Bj«rkn^t 

t of lteteoroiosy# »ily«rilty of CaLlfomU 
at Loa AnfvlM 

Ell FltOKEAL CL00M 

in th« oo^podt« plotvr« frt» th; hi«b«t-t idUtaA* of T-2 le. ho (Fig.  I), 

a atrip of flat cload (acttiaULy altoatrataa and alfcooaaiiua) can bo aoan In 

thm northwaat quairant, aitaailii^ tram tha Rio Qrande 300 mi «aat to Fxa^atafff 

Ariaona.    Ibat olood strip oan b« Idantlflod aa boing tfaa r—nut cXcmA of 

Uie traillug and of a cold froot  froc the cyclone,   nortb of the draat Lakea 

In Fig.   2.     The atttlina of the aaln araaa of alto aloqd »ad drrma cloud aa 

aaoo from tha highett  level« of the rocket flight» baa been entered on the Map 

in thia flgvr«. 

In the Rio Oraoda ralloy,  the aoxrthem aharp edge of the alto cloud «heel 

la located noar aacorrc, lav Mexico, idxila the «ore irragular northern odga 

liaa about  50 ai farther «prlvar in the region aooth of Albafuarque, Hev Mexico. 

The front olood ia thin,  ahova holaa and cracka at wmaj placee, and doaa not 

»©eei to giro any frontal ipraoipitatlon.    »evertheleaa,   the atrip of fron tad 

cloud aarka an iaportant air —aa limit bacvaan aobaldant polar air to the 

north and partly Uiundery tropical air to the aoath. 

PresuBiably also of frontal origin are the oirroa  olooda,  «hlch  oan b« 

aean to ortand in a cone near the Mazican border parallel to the atrip of 

altortratua-altoowttloa.    The  tone of cimu .■ ^ene to oona to an end orer 

aovth)r«rtam Ariiona. 
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upgg FOB no. 1 

Conpoelte picture covering th«  »outiwoBt and northwtit quadrant, 

aa  8MD  from the V-^1 near 6C ml  elevation  (about 11:05 A.M., MBT, 

July .?6,   19U6), and another compoiite picture  covering a north-to—eouth 

•trip  from Vtyooiing to Mexico,  ae  seen from the Aerobee near 70 mi  elevation 

(about 9:50 A.M.  M8T,   came day).    Official U.S.  Bavy-John Hopkins Ohlvtmeity 

(APL)  photograph. 

Identification number« in the upper composite (V—^2) are ae follovs: 

0) Mexico)   (2) Oulf of Cedifomiai   (5) Lordsbtirg,  Mew Mexico; 

(U) Pelocillo Mountains;   (5)  Oila liver;   (6)  San Carlos Reservoir; 

(7) Mogollon Mountains;   (fl) Black Range;  (?)  San »teteo Mountains; 

(10) Magdalena MountainSj   (ll)  Mount T^lor;   (12) Albuquerque, Nev Mexico; 

(U)  Bmndia Mountaina;   (lU) Valle Grande Mountains;   (15) Rio Orande River; 

and (l6)  Bangre De Criato Range. 

Identification numbera  in  the lower composite (Aerobee) are ae follow«: 

(i) Mexico;   (2) Texas;   (3)  Rio Orande River (note that  this la indicated in 

three places);   (k) Cludad Juare«, Mexico;   (5)  E- Paso,  Texaa;   (6)  Biggs 

Pield Arsv Air Base;   (7)  Franklin Mountains;   (8)  aouthem Pacific railroad, 

with highway alongside;   (9) Organ Mountains;   (10) Tolarosa Basin;   (ll) V-2 

and Aerobee launching sites;   (12)  Base Headqumrters,  White Sands Proving 

•rounds.  Hew Mexico;   {l})  San Andres Mountaina;  (lU) White Sands National 

Monument area;  (15) Alaaogordo Amy Air field;   (l6)  Alamogordo,  Wew Mexico; 

(17) Tularosa, Hev Mexico;   (1°)   Sacramento Mountaina;   (19) Malpais,  or 

ancient lava beds;(20)   test  alte for the firtc atomic bomb;   (21) Albuquerque, 

Hew Mexico;   and (22)  areaa of Wyoming. 
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for th» r«adtr with »cotst to th« c««j)lete Mqu«oo« of plrMr«« t«X«n 

fttm th« A«r»bM (firing tima 9i^T A.M., MR) MA t^« f-2 (11:05 AJI., Mtt) 

th« detail*! d«»crlption of the ffontal-cioxad clrrui, adtocuauiuB,  ana. odto- 

•tr%tue on pftget 10 through 12 any fee UMffcl.    The etaty of the plctoree 

frea lov altitude in ooajmctlon vith those flros the higher altitude le a 

help tovard the right inWrpretatieo of the unfhailiar look of cloud« fro« 

60 to TO Bile« eJvrmtlOQ. 

Th« dlrtributl^n of the frontal  cloud, Yll.,  altoctBeulue,  altn>ifcwlmy 

and clrru«, can be uDderetood fro« an inspection of the uape of upper vlniU 

In 71g. 3«    The line of aravergenee, Marking the front, goes through Mev Nexloo 

or, the lV|000-ft aap Just «hare the «trip of alto cloud if seesa on the ctapotite 

photograph In Kg.  1.    While there la a general afflux of tropical air to the 

line of cocrergeoce at 8000 ft, the flow picture is «ore ooapllagtod u*uUi of 

the front at i^,00C  ft, c^lag to the «putting up of the Mbtropicel high 

into tuo oalla,  one over northern Itauoo aM one over the Heil can Oulf.    West 

of the Mexican high,  the tropical air continue« to flow toward the front, thue 

koeplng the etrlp of alto cloud, froa nagttaff, Arlaona to the Rio Orande, 

narrow and wall defined.    Farther eaet,  the tropical air partly hranchef off 

•oathward around the Maxloan high, and what there is arailable of frontal 

cloud will bo thinning out end spreading orar a large area (euch as that shown 

by the northeaot-quadrant pictures). 

Sve eirrua sooo through southern Ariaooa and lew Hexloo llea along a line 

of convergence between n/jrtherly and eaatarly winds on the 30,0OO-ft aap. 

This line of convergence at 5C,0OC ft is not the aaae aa that shown at 1H,000 

ft between th« ooxd high over Utah and the want high over northern Mexico. 
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Fig. 3 — Selected Upper-Air Wind Mtpe. 
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Alroa^r at 18,000 ft (not repnxtnced), th« oold hlgb baa dietpp—rM, aod farther 

«9 th« «am high 1« found to tlXt northvvctwd IO «a to b« oootoroA orov 

mrtteiMMtaam lev Htcloo at 50,000 ft.   lb« origin of th« oUrrao probably mat 

bo »tnmbt error the front a day or two «arllor, *h«n It ■not bar« had tho oaual 

high tmliAnsp of olood typical of rovlny front«.    Bio llgb't ooortbarly windi ,c 

tho oaot of tho 50,000 ft high-vrosoare o«ator aatt bar» toporatod tho olnm 

fron tho ftricnating frontal altoniilno strip crrer aortharn lov Nndoo acd 

hordod tboa lato tho aooo of ooarargaoo botvoan northorLlot ood oaatvliot kt 

tho Moadosa border.    Tho vootvard rlooo therefore «ho* the drraa end alto- 

cwnlua ixx tue parollol tone* separated by o doodleti ipace whoec width It 

190 to 300 allot.    The oaatvard viev«, on th^ other head, cover aa area *her« 

In tto^ aittaaoe she altooapnltu it drifting aouthimrd ra "prefrontiü. oloud" 

with oboux the uooa farvard edge am that of the drrua. 



Ml 
-7- 

The cunll and evwdonlBbl ar« M^qr tc rim^ilM firoa tsar rocket «Icvmtioo. 

They font prefarÄbl^ ov«- aoiintAln x-«u^«*,   ^h«r«aB the Large deaert flat« 

rwdatd cloudle»» at the tlJM of the rocket flijbta.    There it quite a 

noticeable grovth of all Wttliftom cioufl in the ixitcnral \H/tmm the taking 

of the Aerob«« picturei (9:^7 A.M.) and the V-2 pictures (Ut03 A.M.).    Of 

jÄrtlcular int^reet.  la the different cloud grovth in the polar air north of 

the front and the tropical air to Ite eouth and also the different «mllfoni 

activity In the variou« part« of the tropical air. 

The CUHLU north of the front are rather flat, even Mbmna thmy feed ea 

the thomal convection orw the lk,OCO ft peake of the Mookio« north of Bro^tago, 

Colorado.    Ho anvil« are to be »oen over th« ontire «roa north of the firmt. 

South of th« fitint there are »everal cwmloniM)!, and th« CIWBü i ahov a 

tendency toward narrov tover fonaatlon (aoet clearly aoen in th« aouthvoet 

horlsoa), which oey hove led to aoril  forae  later in th« day.    The «troofert 

oonvectlve activity ia seeD over Mexico and th« western edge of th« Ariaooa 

vi -teeu fro« the border to Tlagrtaff.    Scattered thwkUnrthowr« wir« reported 

over that aroa at 11» MBT «ad aor« general thunderator»« at 1730 MR.    Vo 

ounoloniabi  can be seen« and no thunderator»« were ropcrtad daring the d*^' over 

the lov-lying weetem part of Ari«eaa and «bat can be «een of Oaliftxroia 

beyond.    New Mexico ho« towering noaili and a few nwUmlohi over th« acniatain 

rangei clo«e to the front, but the greater port of th« «toto eouth of the front 

is cloadless apart froic the bond wJ cirm« aloig th« Mexican bordar {\*iich aay 

hide «one cuoulu« andemeath).    In the «aatorn «kle«,  ouaiilu» activity 1« 

vary sparae.    So  cuaulits head« are oe«n to pioro« th« altoowaaulue level, except 
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at grent. llBtÄnc« «a^taurd*    That local daraiopnant can probably ba identlflad 

vlth tha »bower« raportad at Abllaoa and fort Woorth, Tata« (UOO to ^00 alles 

aiAy),  latar in tha day-    T^e «oatbaaat quadrant, '-dilch 1« frae of altocvmilu« 

and cimu, axoapt for the aoarb}  area,  «hov« ordjr wmXL and aoattarad ctaa&li. 

So ■hovar« occurred In that direction during tha day* 

The great variation of doodinaaa aod cloud fora along a waat-to-eaat 

pre file  (fig.   %)  aevth of tha front can be under «tood aa tha reauit of the 

"cell structvre* of tha •ab-tropieal bait of high preiavra«.    Farthaat vert, 

the Pacific anticyclone 1« in it« norml poaition over tha ocean;  a «am 

continental anticyclone can be «een in tha sap« of upper wind«  froa 10,(XX) ft 

upvard,  with it« axle tilting froa vartem Taxa« at 10,000 ft to northw «tarn 

lav Mexico at X),000 ft.    finally,  a third anticyclone i« located in lav layer« 

enrar the Oulf of Mexico.    Iha air of the Pacific anticyclone foraa a «hallow 

cold wedge invading tha California ooart&l «trip, and the air of the Oulf 

anticyclone fbraa a deeper aodarately cold wedge covering aort of Taxa«. 

Between the two cold wadgei,  the "continental tro; lead air" of the alddle 

anticyclone occupies widening «pace with incraaaing eleration. 

The lov cloud of the Pacific anticylone 1« know to be only of «tratu« 

type.    Above the »tratu«, the air 1« kept very dry through «Inking.    The air 

of the we«tern and of the talf «nticyclone lie« in a wedge ihape under that 

of the warn ooDtinantal anticytoae.    The «loping botmdary rurface between the 

two air taa««e«  (both tropical) ii at the eaae tiae characterl«<»d by the change 

fron eoutherly vinda below to northerly wind« above.    That feature in the wind 

field 1«  found at lk,000 ft at the Taxa*  ooa«t and tilt« down toward 8000 ft 

in the region of the highland« of ^«starn Taxa« and oorthan Mexico.    Ihe air 

«pace below that tilting aurface of dl«ooctinalvy 1« above freezing teaperature, 

ac that even at the Taxa« coaat no cxniplete anvil-capped «hower cloud« can fora. 
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Lxldai toward tha Oulf antloyclon« fro« th« roofert (to tht rl^bt of tba 

Mtftwrd elrrus oo the plctur««) mry f«v eiaali «rt —•&, «ad th«j ar« all 

of aodsrat« als«, aa amn ba «xp«<rt«d frcn Fig.  H. 

Tha BlMla ajatlcyelone call in flg.  K, bming mxwmr than thoaa to tha 

wat and aaat,  occupiee wldaring apno« vrlth height, and tha «MUIOA tovart in 

thnt apnoa ara not hlndarad in their grovth by alr-amaa bouadairlaa.    kll tha 

hlgb-raanhlng «namll form clouds a«cn from tha rocket belong to that u&raaat 

■«btrafploal oall of hl^h preaaure.    The graataat danaltgr of «■niiifora cloud 

la obaarrad over tha northarn Hsxlcan hlghluad» «hare noiat tropical air from 

tha aouth la Injected balov üie Irrel at which tha «nrm antlogrcloae begjLna to 

appear (aee the SOOO-ft aap in fig.  3) •    From that aaln region of cnaaxlu« 

activity, a narrov branch of aigb-reachlng cxoBalifbr« aloud aartcads nlong the 

■ottQtain rangea at tha weitern edge of the Sooora and Ariaona high plateau 

(a favorable region for convection,  beoauae of slope cireulationa between the 

vaatem low landa and tha hl^b plateau).    Farther east,  inalde the aane anti- 

cydooa (eouthem lev Mexico),  the cuanlua activity la weak or abaent.    This  it 

probably owing to tha  fact that the lower lavala have beer  Invaded by polar 

air (aee the 8000-ft aap, Tg. 3). 

light along the frental atrip of alto cloud fToa Flagstaff tc the lie 

Orande, tha ooovective activity la factored and break» through the alto level 

to font anvil topa.    The more dlffaee ooctlnnatlon of the front eart of the 

Ric Qranda la not associated with any etflmloniabua fbraation for aeverel 

hundred alles.    The distant cranloniabua foraation tovard Abilene,  Texas,  la 

probably at the ftoot or Juat to the aouth of it.    The oonverging  flow at 8000 ft 

(Fl .    3) in that region aeaan to juatify the coauloniabaa foraatlon there. 
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The tilt of IIHWIH oto b« »MO to indloat« ac IjasirvaM of wtffUirJLl«« vlth 

luelght  in the poi*x %lx UivmsH the  f»r northern ed^e of the  clovd poaoam*.. 

The ihope of the cuawll closer to the north tide of the front  Indloet»» very 

light vinAs and Uttle change of vind vith height.     Bouth of the front,  the 

cxpull drift froa the wtit and dieoolre downvind fro« the ■cwntAln ranges 

over wh'. ^h they wore foraed.    The tilt of the Ariionm aao&loolabl ■hove a 

alight increae« of southerliet vith height, and the acrila of the walwdJfel 

over Mexico, due south of the vocket,  ahov Increasing eaeterlie« vlth height. 

These wind shears observed through cloud tilts would  Indicate  teapeffature 

decrease both northward, westward,  and southward froa the rocket side,    this 

Is corroborated by the radiosonde tenperatores in the Blddle and upper 

troposphere aeasured in the aorning and in the • en lug of the lauoaMng day. 

Actual.y,  the launching tool pJaca in a warm upper anticyclone. Big springs, 

Texas,  being the warmest place at XXJ ah with a -«'V0C-    froa the center of 

the upper warm high,  the cuaulouiabi  in all directions should be seen to tilt 

toward the right.     The distant  cuaulonlabi  due oast do not reveal any definite 

tilt,  but apparently they are located only a vpry little east of the waraeet 

point. 
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lat «mmamjt  Hi —jr b» wmtA Wi>4 ^m/jrookmX picture add « oonrtdar^ble 

aaount of interesting  inforwatiou  to tixa ordin«jry iwthT —p UfOjti«,  and 

in t4dlti*c,  that the accxawlated )moiü.«d6« fro*  th« a&ps helps trt in the 

new prohlMi of interpreting vhat *• jw« frou high-level rocket pictures,    the 

queation a« to hov wuci: of the «ynoptic picture  can be derived fro« the 

rocket photograph« alon« ha« bate treated In the aala body Of the report. 

It aay be added that although in the present paper the ordinary jorffcee and 

upper-vlnd aap« had to be uaed to a great extent to arrive at the total picture, 

ttccnuHuiated expeorlance from several analyses by joint rocket and ceoventlooal 

aethod« wmld aaks it possible tc turrivs at the ngnt aaaJLyeis by rocket picture« 

only. 

The rocket pictures vlll certainly ahov all front« quite vail.    The 

front  discussed in this paper ea« a very veak one, but it« ealrienee is clearly 

revealed by the *froQtal arrang—ent* of alte and cirrus cloud« over several 

hundred mile«,    lepeated pictures at ^k-hr intervals or lees over «Ids area« 

would in aoat  cases errtablleh the oontlmuvy in tiae and space of each front 

aljaost as well as is done by ooneecutive veather BAP».    Ser e dlfflcultle« nay 

be anticipated when the bs^kground for the upper olovd *s not ao dark a« that 

provided by the earth.    If the ground i« covered with new anew, fog, or unifom 

low sheet  cloud« (rtrmtufl),   it «ay at tia&s be difficult to discern the 

pattern of aediua and upper cloud against the background cf equal whiteness. 

However,  it am be expected that this «hite background will never be entirely 

devoid of a structure pattern of its owi «hish would present sons contrast to 

the upper cloud.    Moreover, the shaoov of upper cloud thrown upon the lower 

cloud would certainly help to give a stereosoepie view of the frontal cloud 

 1  
This infbraatioo has since bean published in 8. H. Oreenfialte, ^noytic 

leather Obasrv^tion fron jrtgga Mtltudsf the RAäD öorporation, Pap«> f&fÖ, 
?ebn»ry 15,  195^ (Wkclasslfledfr 



The vlnd direction at ground Itfl would b« will  obovn by the oKkk«  frx« 

cltlös or fro« lMdAt«d big faetorlae.    Th« vind mt th« cnanlu« i«v«l can be 

observed  claarljr over LVlljr  country,  uh«r« th« hill« «r« •oiirc<>  region»  for 

trail» of dovnvlad oaajili.    Over «atiraly flat com try,  that typ« of vind 

ob««rTation Right fail) but th« tilt of indiridual ewadi would «how th« 

direction of th« ah«ar of th« vind «hi«h in lov 1«T«1« would «hov the 

direction of the vind itself after oorrectioc vith th« know relationahlp« 

bateeen vind and vind Aaajr in th« friction layer.    Where there are «umlo- 

oimbi,   th«  vlnA-ehear obaervatlon« are available 19 to about »,000  ft,  and 

these give the very aaeful  indioation of th« direction of th« horlaoutal 

tempera tuns gradient (90    to the "left of th« wlnd-ebeer vector in th« northern 

h«al«phere).     In the usual niddla-latitttd« pictures,   th« wind shears would be 

«uch  stronger and easier to observe than in th«  case  considered in this paper 

and would aainly point out the ooraal tropoapherio decrease of tea^erature 

poleward.    Dwiations froa that dae oorthward direction of the horisontal 

teap«ratvir« gradient would »how the location of cold and want tongues,  which 

Is one inportant feature of the three-diaensional synoptic picture. 

The ererlarting shartooaing of the  synoptic analysis by rocket picture» 

alone lies  in the fact that no quantitative picture of the pressure field is 

obtained.     Only indirect, and    very uncertain,  guesses  can be aade regarding 

the depth of low-pressure centers and th« change with height of the horixontad 

pressure gradient (fro« th« vind  shears).    But «ran in this problem,  accumulated 

erperlenoe might help.     The observable change  fron an  open-front  wave to an 

ocoladed vortex (in a tine succession af picture«)  would tell about  the 

in ten «1 float ion of the corresponding lov-pre««ure center and it« growth up 

to the higher layer«.    Or, a« another example,  the  "steering" of a 



cyclon« Vy  the circulation ay8tan of a larger on« may b« r/iitiie«lt«d fro» a 

coverage of plcturaa  in tine and »pao«.    Tiie  i»idlcation  doncanxlag the praartre 

Hald should than b« that tho cyclon« providing th« oentar of stattring aust 

be a oold-oor« one having a greater depth of It« pressure <eent«r In higher 

layers, ^xcreas the steered cyclone should be a wer» cere ahallov ou« having 

a aodarate present pressure elnlew vlth potentialities for deepening. 

K detailed description of the cirrus and the alte cloud as seen on 

Aerobe« picture« (9:^7 A»M., MR) and V-i- pictures (11:05 A.M., MBT) is 

as foliov«: 

gaag egg - 8— mm vAigoqi ggffiSS 

A sood vlcv of the cirrus fron belov is afforded by the Aerobee 

pictures 3,  H,  and S  (westward), ID and 11 (eastnerd), 12 and 13 {south- 

ward),  and 1^, 13, and 16 (veetvard).    Iher« Is no eirros in the 

northern sky.    The next eaetuerd vlevs in 21 and southeastward in 22 

«t.ov petohes of altocueulus under the rockut level, the cirrus still 

being abor«.    The fblloving pictures,  23 through 27,  shov the traversing 

of the cirrus level in vlevs ohenging slowly  fro« southvett to weet- 

northueet.    The cirrus has a flat top.    Fictares 26 through 3^ 

(northwestward)  show «OOM nail patches of distant cirrus lahetUisd in 

haze.    With a tanporary rocket spin opposite to that obteznred In the 

beginning of the flight, pictures >6 through to give vestuard vievs of 

nearby  dense cirrus sean froa above.    Icrt, the vlevs ohaoge back fro» 

vest past north to east, where the eastward part of the cirrus locic is 

nov seen fTca above in pictures V6 through 58.    The hat« horison, whicjh 

preeupably aarks the tropopaose, 1J 11111 well above the cirrus.    In 



fuse? 

Mi 
^15- 

plcttm*9 59 *n<l 60, the next 80uth«aeti«rtl rlava tcnard th« son, 

the has« horlton !■ ihArp aad probably net far frm tin lavtl of 

th«9 rocket. Bi« o*«twBPd and naarby part of the clrru* too« oan 

al»o be BOCQ in plctvrae 72, 75,  7^, 86, 99,  100, U5, Uk, 127, 

iae, i^i, iHa, IJO, 156, 157, 170, 171, 16^, 185, 198, 199, 212, 

213,  250,  231, and 232, but no ¥a»t«ard view i« a-railabl« beoaaa« 

of the oricctation of the rocket. 

In the V-2 plctwres,  the clrru» bogio« to appear on pletare 20 

at the left edge of the WMrt-northwert orleoted rlrv.    Picture« )5# 

36,  and 3? are oriented more due vest and atxov taore of the oirxTie, 

■till extending from the left edge.    Ihe fblloving plotoret torn aore 

north rfard, avay from the ctrru*.    In >6 through 60, the clrru» aoce 

to the eaatward is seen, already belov the rcc&et level.    In 91 through 

)4,  a oorreapcndlAg view of the weetward part of the drru« soae 1» 

seen,  very ouch like the  composite  /lev frcn the MudlM altltote. 

The nearby and dlrtaut parts of the western cirrus are seen again 

In 117 through 121,  1^ through 1^9, 17k through 178, and 201 throogb 

20fl,  and the eastern cirrus i« seen in 215 through 2X9 *od 38?, 228, 

and 229 (end of fUa). 

Tiiere le & noticeable difference in the apparent «hltaaess of 

the eastward and westward cirrus «hen seen fTou above.    VIth y-he  sun 

in the •outheasten quadrant, the cirrus in th« east offers a better 

light reflection than that in the west,    the cirrus toward the son Is 

is white as the water clouds (altocxsMlns and OUBUIUS) below, lAxareas 

th« cirrus in the west appearg greyish In comparison. 
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In the A«robe« pletar«f looking uorth*»rtl MTOM Hbit« iaada,  the 

frontal «trip of altocvnulu« oar. b« faintlor »«ac thrauftx the haae in 

picture« 8, 18, aal 19.    In 21 and 22 ttaar« are nearby patcbaa of alto- 

(naalua below the rookat.    la the northvartaard rlava of 30 through 35# 

SOM dletant patchy altowalm 1« «aen,   vhlch oust balong to the 

front.    The eaae appaar« aora daarly in ^1 through kk,    ftiet of the 

lio Qranda,  in kk aad ^5    tha aitocuaulu« 1« al«o found, but  In —1.1 

patohy «haat«.    In tha aaaVoonu^aat view in k6, altoonaalaa ahaata 

are «aan in the diatant left and elrrua in tha naar right.    The aaaaa 

liivaep along tha frontal altoooaolaa Trxm vaat paat noirth to aaat- 

ocrthaaat la »aan in 55 through tf, 66 .through 72, and 30 through 33. 

VIth ineraaaing height of tha roekat,  axtanaiTa diatant ahaate of 

altooaauloa appaar towvu-d tha aaat and ncrthaaat (83), at on« place 

toward the aaat pierced by euaulua haada.    Tha higher picture«  from 

tha Aarobat add nothing aaaential to tha abora aurvay af alto clouda. 

Tha firat frontal alto cloud in tha V-2 piottoraa bacoaaa rialble 

behind tha ciwau.ua of tha Elack Bange on picture 30 but diaappaaxa, 

oving to tha torn of tha rookrt after >6.    They reappear on 3d,  where 

a oaaaloniabua la alao  aaan to pierce tha flat sheet of altoctatulus 

at the right edge of the photograph.    Tha aaaa caauloniabaa la aaac 

in k& and U9.    Tha altocvaolua now artaoda aeroaa th« Bio dranda, 

«bare It had a braak in the Aarobae picture« 5/k hr before.    Th« 

contlauoua altoetamlna bait now and« $0 ailaa aaat of th« Bio Qranda, 
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and towtrd th« oorthMist ooXy dlrteat altocvniXas ma b« ***D.    the 

aorth«a«tvard vl«v fro» hlgii«r I«r/«i«,  in pletvrti 79, 80, 129, I30f 

158 thrsmgb 160, 186, ld7, IBS, and 22? thxw^i 296, rtwva vid«ly 

»oatt«rod altoeuBultt« but In la«a amount than on the Amroh— ylctur«». 

The caauluf haad piarolag the altocuaulu» on Aayob— picture 8? ba< 

developed a large anvil (center of ▼-£ plot«* 226). 

In oootraat to the \jnarcMilaad,  widely »catteat^d allmiulaa in 

the north eaat quadrant,  there it an orderly ti ruifwil of altooanlue 

and altorteratue in the northwert quadrant long that part of the front 

extending weet of the Ho Qraod«. 

^i 
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