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NEW INDIVIDUAL MEM:BmRS 

We take this oppnrtunity of welco~ing into the Council the following new 
members; ~o have been recently el ected: 

W, R. Koch, Wright Field, Dayton, Ohio 
W. A. Lindberg, Chrysler Corporation, Detroit, Michigan 

COLOR COUl~C IL PLAN FOR N.AMD!G COLORS 

With regard to the plan for naning colors, ~ich has been exe~lified 
in earlier Ne~ Letters, we are ir£ormed that a vote has been taken on the 
extension and changes recornnended in the report of the Probl~s Committee. 
Seventeen ballots were in favor of the proposals of the repo~t. this being 
a najority in favor, with no votes contrary. 

BOSTON COLOR GROUP 

On May 16, 1937, the Boston group held its second dinner meeting at the 
Hotel Len~mx, with Walter M. Scott as acting chai~, and s. Q. Duntley~ 
of Massachusetts Institut~ of Technology as secretary. After Dr. Scott had 
recalled the visit of the Council Chairnan, M. Rea Paul, at the previous 
dinaer, when the latter explained the Council's purposes in fostering dinner 
groups in various parts of the country, he described the types of organization 
which had proved successful in Washi1~ton and Chicago, and asked for an ex
pression of opinion on the foro of organization best suited for the Boston 
group. Mrs. Elsie K. Chamberlain, of the Chanberlain School of Art, and 
Arthur W. Cornell, of Forbes Lithographing Conpany, both spoke in favor of an 
infernal type of org~1ization at least at the start . A simil ar expression 
was nade by Professor Frank L. Allen, of Massachusetts Noroal Art School, nho 
nade a renark interesting to us. He suid tha t a notice of the present ne~t
i ng had been put in a certain ryeekly news-letter, and a surprisingly l a rge 
volune of inquiries for further info~tion had innediately been received. 
This perhaps stioulated Professor Michael J. Zigl er, of Wellesley College and 
Professo r Arthur C. Hardy, of Massachusetts Institute of Technology, to con
sider the possibility of too large a group ru1d to stress the value of slo~ 
growth as info~lity. 

George E. Nerney, of Bay Sta te Optical Co., supported this vie~ by citing 
a sinilar organization of the plastic indust ries rynich failed because of too 
sudden growth. Orin E. Skilli1er, of the Con..'1ick Stained Glass Co. 1 'i'Jhose 
principal color inter est i s i n its ~lotionul effects , spoke in favor of con
tinuance of the organization. Other persons ..,tho ...,yer e present at the dinner 
were Mrs. Mollie Starks, of the Chanberlain School of Art; P. E. Gillinghan, 
of Forves Lithographil'lf?; Co., and E. H. Kroepel of Wadryorth, Ho':'rland Paint Co. 
The group elected the t•;-ro officers naned above to serve for the ensuing year; 
and arrange to have the third din:.1er neeting during the first 'i7eek of October. 

It seens tha t eastern colorists prefer inforr1nlity. Do rye hear Chicago's 
connents? 

ELECTIOn OF VOTING DELEGATES FOR 'I':IE IlTDIVIDUAL t-.. ~MBER 
GROUP -------- ---=.:==-------------

We are inforned by the Chuirnnn that the follo~i11g individual nenbers 
have been el ected as the three voting delegates to represent the Council's 
individual nenbers , their ap~ointnent to be effective a t once: 

Mrs. Elizabet h Burris-Meyer 
Dr. Le Grand Hardy 
Miss Dorothy NiCkerson 

THE COLORQ,UERY A}TD VIS IOiTITAIRE 

Q;uestion S. What i s the difference betryeen the iridescent blues of 
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the peacock and the no!l-iridescent blue of the bluejay? 
Q;u.estion 9. Why doe s a r ow of street lanps in a London fog seen redder 

and r edde r at increasing distanc es? 

COLOR IN PAE!TnTG THROUGHOUT THE AGES. III. 

THE OLD STOllE AGE 

In the second article of this series .. ,e p l a.ced the earl i est kno':"711 art 
i n Aurignacia.."l tines, Tihich nay b e thought of a.s beginning roughly a t 
100 , 000 B.C., possibly sonemhat earli e r eith e r in Europe or in Africa. 
The dawn arti s t ~as a nenber of the Aurignacian race, or to be no r e accurate, 
he possessed a fo~ of the Aurignacia.."l cul ture . For o. long tLue it has been 
custonary to r egard t he early Aurienacian as ~1 intrus ive •ulture ~hich cane t o 
Europe fron No rth Africa . This nas becau se a very s i n ila r culture (ne shall 
not confuse you ~ th the nane) is abundant ther e ; and ':'Te have a. very interest
ing book in our library , "?Tri t ten in 1929, Tihich rathe r confidently describes 
the Aurignacian honel and a.s Ethiopia, But L. S. B. Leakey , in his very fine 
book 11 Adar'l's .Ancestors11 (1935), gives the evidence tha.t thi s culture s l o.,ly 
evolved fron the contact of t-;-ro ot her ve ry dissi!"''.ila.r cultures -::hich '!er e 
those of tTio diff e rent races of nan. To be sure , h e also shoryed that exactly 
the sane fusion of cultures occurnd s i :nul tn.neously in East Africa.. 

Incidentally , it n ay b e r e:.:a.rked tha t the Mediterranean Sea. nust not be 
thought of as a g r eat "'unr to coata cts, passable onl y i n shi p s, ':"Th ich the 
early people· d i d not h a ve. I nstead, there ':?ere el evations and subrcersions 
of l and at various earl y tines -::hich nnde of t he Hecli terranea.n a. l and-locked 
pair of l akes , - rith l and birdges at t h e str<!it of Gibralter and between I tal y 
~~d Tunis a cross Sicily. We "rill ha.ve occa.sioJ t o de sc ribe these oscillati ons 
l a.t e r, as also connections of the British Isle s -·ith the continent • 

.Ath this poi n t -r;re nust i n t e rject o. no t e on our do.t ings. In the case of 
such a date as that a bove , i t nakes lit t l e diffe r ence nhethe r rye say 100,000 
B. C. or 100,000 years a go; for the accura cy of our ch ronology doe s not justify 
the dis tinction in such archn.ic tines. Conse quently, up to the enc'.. of the 
Grea.t Ice Age, t hat is, about 20 ,000 B. C., -:--e shall no t bo t her t o subtra ct 
about 1900 year s to correct to the calendar of the Christian e ra. Moreover, 
Ul~ti,j. '.'7e r each about 500 B C., f or brevity :re shall ~1o t gen e r a lly append the 
11 B.C. • 11 instead n er e ly putting t he elate fi gur es i:1 pn.re~1the sis . 

The ch ronolo?;icn.l fra::e , on rhich archeol ogist s and a nthro;::>ologipt s har- · 
cla t e s , is ch i efl y that of t he four r.ajor 1··lucj e rs of the Great Ice Age , which 
is the quaternary or Ple isto cene age of the r;eolo~:i st s , as ":'Tel l as c e rtai n 
n inor gl ac i ati ons or a rrests ia t he tht:nL1f; of t h e ice a ft e r the last gr eat 
gl ac i ation. In Africa , t he corre spoadi ng p e r iods : re r e e ithe r ':7et (p luvial) 
or dry (interpluvin.l); a:.1d a geolocist hn s -:;orked out an i n t e r estir.g theory of 
the coa .• ections in a rctic and tropica l rogion s . Ve1·y serious di s creiJancie s i n 
the dat i ng s of the gl n.c i ers -;-rill be found i n books on the Ice .Age or Old Stone 
Ag e; and, s ince the culture s a r e da ted by co rrela tion to the geolog ical data , 
t h e cultural chr oaol ogy is ;mrked by equally s erious disagr eenents bet':7een 
authoritie s . 

But ':7e beli eve i t ,....ort tr•h il e , o.s un aid to t he n enory and for clarity, 
to na.lce use of a syster: of do ting ':'hi ch -:e regard us fairly e.ccura.te r el at ively, 
if not absolut ely. The ba sis of this systen is as follo~s. 

Glacia l conditions were ao t identical i n the Alps, i n Scnnclinaviu, i n 
Brita in and in Anerica, t h e four p l uces ~here the beoloGY h a s been nost con
pletely -;rorked out. :But on the ~··hole it had be en founcl out tha t there ':7ere 
f our r.;ain gl n.ciu l periods b e t-reen o.bout ( 800 ,000) and. (20 ,000) . It ':7as lea rned 
tho. t each of the first thr ee hacl t•.:o sub- naxi e a of cold, :rhile t h e l ast one 
was triple. Also, tha t there ':'TUS a.n extre;~ely lo:1t; p eri od ( a.bout 200 , 000 years) 
b et neen the t :ro r:iddle gl acia.tions. A nur.ber of very i nt e re s ting theo ries 
ha v e been vrorked out to accou.."'lt for the o.lte r natinG wum anC. cold p eriods; 
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and ne can a ssure you tha t a r eadi:1g of one of the nany books on the Grea t 
Ire Age ~auld r epay you for your tine . He re ne shall soy only tha t recently 
t h e r e have been ~rl:ed ou t, fror: accura.t e astronon ical da.ta, cclculn.tions 
e 1v1:1g t ile variat ions in SUJ"'_.ne r hent follo':"Ting variable solar activity. The 
effect of the p l anets or g r ea t s t a rs, sup?osed t o control the sun - ~O~$. is 
not by dire ct va ria tion of t enpera ture , but involved ui r curre11ts, special 
stomine ss and increased sno.-rfall in periods of increased solar activity. 
The calcula ted curve of sur:r.er sunshL1e gave three duplex and one triple 
n iniv.n. in excellent agre er~ent •-ri th the geol o;:;icr'.l evidence; and the lonGest 
stretch of wn~th b et~een the n iddle t~o col d p eriods. This f i ne correspondence 
leads us t o have conside rabl e confidence in the ca lcula t ed ela tes. We r egr et 
only that rye have no t the spn.c e t o recite sor1e of t he excellent geologica l 
correlations Tiith t his co~puted daia; f or exonple , ~ith t h e po sitions of t he 
conp l ex 11 terrace 11 systen of certain Ge:r;-.n.n rivers. We r egre t a lso tho.t ":Te 
cannot discuss a lso the closely r el at ed t heo ries of the orig in of t he cont i nent s , 
and of the 11 con tino.l drifts11 , a s of the .Ar:ericas a":Tay fror. Europe a.""ld Africa . 
We \Till note 0:1ly, in passill.f'; , the sir:ilari ty of the Atlantic coastlines of the 
Anerica s t o t he ":Te st c o&sts of Euro?e and Afri ca; also t he gr eat sir.ilarity 
of geol ogica l da ta n ear the t ":To coasts. Not to slight our ":Teste rn ocean, 
u e note t hat geo l ogists have t heor ie s ~hich flake t he Pacific t he scar l eft 
by t he birth of t he noon. 

Since ne cru1not all be geo l obfsts ~""ld folloTI t he injunction of the ~ook 
of J ob (XII.8): 11 Speok t o t he earth , und it shall t each t hee , 11 Tie sha ll 
r ef er you, upon r equest, t o the inter e stint; books on these f acts and theo ries. 
The boldest of t h e theo rists has b r ok en the earth ' s crust into b its and r e
:.loulded it by a rranging the j_)i eces , as in a 1~gantic :;?icture puzzle,neare r 
t o his hea rts desire. He r eninds one of a figure i a nuny Bantu dances, nhe r e 
the t':7o pa rtners turn back t o back, bunp, and. !)n.rt agni n . It i s thrillinG 
t o t h ink of this fi r;ure on a continenta l sca l e . Africa parts fror: Ane rica , 
t hen VToos her nate ba ck agai~ i n a l a t e r geol or;ico.l a t::;e . 

To return t o t he Aurigp..o.cia.n a rtists, since t hflir culture was due to 
the g radua l fusion of t~o olde r one s long in contact, a defi nite date is 
neaninc l e ss. Qualifying ter.1s , such us ba sa l, ea rly or loTier, n iddle, l a t e 
or upper, and final a r e often u sed to dis tinguish successive phases of o. 
cu lture , sinc e the re~Lls (sto01e t oo l s , :;:>o t te ry, e t c.) of t he culture s o.r e 
f ound in superinposed l aye rs. '.'ie f allon Leakey in pla.ci~; "Basa l Aurigna cian, 11 

both in Europe and Eo.st Africa , in n t";eo l or;ica.l period ..-.h.ich ":""'e (not Leakey) 
da te rouf;h,l y a t (130,000); and 11 Lo•: e r .Aurignuciann a t (100 ,000) in East 
Africa and (60 , 000 or 50,000) i •1 Europe. Follomng these , t her e VTa a 11 n i drU e 
Aurignacian" i nvnsion of Euro:_:>e at about (40, 000) c ani ne; fror. Asia by "!Tny 
of the p l a t eau of I r ail alld Pa l estiae. Wherea s one of t he r a ce s ··rho se culture 
fused to f o:rr. t he Auricnacim1 wo.s of r:.odern t y-,tJe (Hono snp i ens), t he b ear e rs 
of the othe r ol de r cul t ure Tier e of n differe~t t~)e suppos ed t o ho.ve di ed out 
o.bout t he tir:e of the l a st t;r eat e;lacier . The Lo.-,e r Aurignac iD..l1s ner e of 
;;odern tne , and the As i a tic or r:i dL.l e .Aurif:;n.ncia."ls 77er e of t he Sl_Jecinl 
va ri e ty of H. sap i ens forr~iac t he c r eat r a ce called t he 11 Cror,:J.DlOll r acen. 
Th is i s r eo.lly a n ixed or hybrid r nc e ; but it is r er.;a rded by ethnolo~sts 
a s be i n?.; i n nany r espects , a s i n it s 'J r a in si ze , l) erhaps t he gr eat es t r ace 
nhich ever lived. I ndeed, ":Te shall have o ther occasi ons t o not e exa~les 
of this hyb rid vi 5or, o r 11 he t e r osis, 11 r esult i ng fron cross-breedi:ll~ of r a cial 
stra ins. Auri t; lacia.n na...-.1 s gr eat e r i nt ellii:;ence and b ette r rreapo:1s accounts 
fo r t h e di so.ppear ru1ce of ce rta i n othe r culture s o.t t hi s tine . The se rultures 
~e shall i.lO t !llli"1e a t t ilis r:oP.en t; f or vre recall t he s t ory of t he second i n
s to.lL~ent of th is se ria l, a.ud 1e f en r that you, henring a. lo~~ list of culture 
none s, r a ce s n:1d dat es , r.o.uy 77i sh to 11 {;i ve up your p l a ce to Habbakuk11 • 

It is unfo rtuna t e ho-:-r conpl ex ho.s be cone , t he l as t decade , t he p icture 
·-,h ich 77e ~:ust paint. In 1925, the picture of the Old Stone Ar-,e nus given 
f a irly conpl et el y sor:e•.m o.t as fo llo':'Ts: 



Years B. C. 

12,000 
15,000 
20,000 
35,000 
60,000 
75, 000 

200,000C• 
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Culture 

11agl~£'..lenio.n 

Solutrean 
Auri[;nacirul 
!1~0US t e rio.n 
Acheulean 
Che llean 
Eoli thi c or Pre

Chelleo.n 

Ruce s 

Cro-r..n~on 
Cro-r.a<-:;non; 
Cro-na~-;non, 
Neq.nderthal 
Ur.kno-.n 
Unk:.1orm 

II 
Brunn 
Gri:.dc~i 

Trinil, Heiue lberG & 
?il t c1.o":1ll 

This p icture is no·~ ':7oefully i•1cor::pl et e , in the li ~;ht of the kno-rledf-;e tran
spiring in the succeedi:1t; decade. Horeove r, it is even inaccurate . The 
above cul ture nan es survive; so a lso t he nan es of the rn.ces (excep t tho.t -re 
ha ve used Trin il for the r a ce of t he 11 r.issi~G link, 11 Pithecanth ropus e rec tus). 
But the r e is doul> t 'lhe ther the i3xihm ro.ce diff ers essentially fron the Cro
rmgnon; o.nd doubt a s to t he negroid character of t he Grinaldi race , 'i7hich 
'Pas forr'.erly assuned. Finally t he above c.ates mst be v ery r;rentl;y enla.rr;e(1.. 

Leakey, in "Ada.ns Ancestors, 11 after greatly sinplifying the r epr esent a.tion 
of the actual facts, as ;e have said nost gr eat ~ainters do, fou_~n it necessary 
to use about 80 nw.es to diaf;r aT1 only the cultures of the Old Stone .At~e . 
If he had listed t ho se of the 11::esolith ic, 11 "neolithic11 (ne..., stone), bronze 
and iron a r,es, ':'!hich f ollo .... , , a nuch l n.rger nur:be r of :1ar;1es '/auld have been 
required. Leakey acconplished ~art of tne sir.plificuti on to 80 culture ~es 
by lunping to~ether a ll Euro)e , L~steud of treat i ng s eparately the cultures 
of Central Eu1·ope, FrF.UlCe, Great Brita in, Ita ly and Sco.nJ.inavia. He could 
negl ect those of Crete and Gre ece, ··hose a rt f lo'l6r ed in the bronze a.nd iron 
~1es . East Africa ~as treated; 0ut not South Africa , ~ich i7as narked by 
sor.e very inte r e stinr; cul tures. · 

We shall not risk borinE:; you by r~iviag no~ even a further condensed table 
of cultures. Very soon Tie shall sey a lot about races. At the r.onent .... ,e shall 
ac~d t o the o.bove lis t of old stone culture s only t'lo ve ry inportant lUlf'.es. 
These are , ':ti th probably nor e neo.rly c orrect dates: 

Clc.ctoni a n 
Levalloisian 

(450,000 - 250,000) 
(250,000 - 50,000) 

These cu lture s all(l the Mouste rian a r e kno":'r as "flake cultures," as o~Jl)Osed 
t o the Chell ea..~ and .Acheulean , -Tnich are ca lled 11 cor e cul ture s 11 fron the 
type of s t one inpler~ents -rhich characterize t i1en. It i s easily seen t hat 
if a lunp of flint is dec.. l t blo~s i n a stii to.ble ''D.Y to f a shion v. t oo l of a 
definite sha:pe 'uy kuockini~ off flake s, 1hat is l eft ney be r egar ded n.s the 
c or e. The Chell eo-Acheulea..~ h~ld-axe, f or e~~ple , is n co r e t ool. The 
Auri t;no..ci a.n culture s ..-.rer e cha r <lcterized by l.J l ades , -,hich are l oil[; , nn.rr oiT 
flclces ITith nore or l e ss par ell el s ides, and gr a vers, -~ich are Gene ra lly 
nude on flakes o r blades. Differe:1t f orn s of stone kn:i:fe blade s cha racterize 
va rious S]_)ecin.l Aurig1a cian culture s. We shall have n or e to say of the cultures 
late r; but for details a book on the Old. Stone Ace or j_Jre-history should be 
consulted. 

Sone of t he dates above seen ve ry l a r ge , r;rhen --e r en enber t h£>.t our ~ra 
began l ess than 2000 years ~-~o . To nake ther: seen l e ss sta~;1-;erinl~' -:-re 
p ropose t o cite s or.e ·:hich 'lill rl~Tarf then; f or ~e · pror.i sed t o co back t o 
the begim1ing of t h ing s. We a r e r er:inded of the vie71po i nt of Crn.tzer, 
astronor.er t o Henry VIII, -nose po rtrait Hol bein pai n t ecl . Afte r 30 years 
in Engl ai1d. , he had scarce l ea.rued to SJ?eak any En1~:li sh, and his r'...1.jesty asked 
t he r eason ~hy. He r eplied: 11 I be seech your Hit;hness t o pnrC.o:1 ;~e ; -rhat 
can a nan l earn in only 30 y ears? 11 Sone vaf':ue con..~ection reca lls a lso the 
story of a painter's progr ess ···i t h the year~. Don Juru1 Ca.rreno , the f n.v .:Hi te 



-5-

painter of Cha rles II of Spain, sat quietly throUi;h a criticisr. of a cert a in 
copy of Titian's St. Marea.ret . .After all prese:1t had declared it execrable ; 
Carreno quietly r ef'.nrkad: 11 It at l east ho.s the r:ari t of sho":"TinG that no r.an 
need des2_?air of i nproving in art ; for I painted i t nyself VThen I uns a. be
ginner. " 

The oldest r ocks, the lifel e ss e r a , of t his earth, c,o back about 
1,750 , 000,000 years; the ea.rliest p l ru1ts, 1,250,000,000 years. J elly-like 
~linals o.:;.:r;?eo.r ecl at 900, 000 , 000; 11:ni i:c:try 11 or "::>o.1eozoic 11 t;eo lot:;ieo.l tine and 
invertebrates a t 450,000,000 . Forests and fishes (ve rtebrate s) fo11o~ed a t 
300,000,000; D.T:!'hi'Jia.ns soon niter, and the 11 s ec o::ldo.ry11 ;>eriod and the Qf:e of 
r eptiles ~~d bi r ds at 200 , 000,000 years. The l ast e r eo.t Geo lo~ical division, 
the Ce;J.ozoic, t he o.{~e of PN'..!als, apes and :'.o.n , is subC.i vided i!lto the 
11 Tertia.ryl' and the "~ternary • 11 The tertiary :)eriod i nclutled the follotinf-; 
el)ochs: The :Socene , 55,000 , 000 ; Oli r:ocea e , 36,000~; Hi ocene, 17,000 .000; o.nd 
Plioce:1e , 13,000 ,000. The Qunternn.ry epoch includes the Pl ei stoc ene , ..-..hich 
is roughly coincident "'~ith the Grent Ice ~-;e , and Hol ocene or Rec ent tine . 

We cite thes e dry but stuj?endous fi t:ur es , even thour:h t he rjlo st of Hnb'Jo.kuk 
haunts us, b ecause ~e ~ish t o p l ace on ~~n1 s f m:ily tree the Auricnacian, 
MaGdal enian and l ater branches on '1hich art flo·1erecl. We nust clinb up'7l'ards 
fron the trunk, dlich bro.nchecl first not ":"Then "a~)es becru:e nen11 (for that 
Tiould be an inaccurate statenent), but ,.-rhen the anthropoid a.pes and the hunan 
f ar.ily branced aua.y fror. one another. Fron the co~.on anthropoi d- hunnn ster. 
the New Wo rld nonkeys split off in the Eocene ; the Old ~orld nonkeys at the 
very start of the Oligocene. Later, i n the Olip,oc en e , occurred the branching 
of the e r eat apes and the hur~ forr.s . I n the Miocene , the anthropo i ds had 
advanced far t o':7ard the oront; , ch i npa.nzee and GOrilla , o.ncl :)robabl y i n sor.e 
c ases t o;:ard nan. A Miocene f orr. is the ancestor of the or nnr;; another 
Mi ocene genus, called Sivapithecus, li es bet~een the ancestor of the orm1r, 
and the a s yet undifferentiated .;orilla-chir.pMzee- hunan stock. The l:ioceae 
ancestor of these t..,o a~es is ca lled Dryo)ithecus . I t is a f ossil genu s of 
at l eas t 6 species , va ryi:1G nuch i :l size and details. Sor:e of its species 
l ed to t he gorilla , othars to t i1e chi r:panze e , others "Jet-.een the:-.. .All of 
the;. shon char acters closel y nllyin1; t!1en. to r'.alle 

Strictly, t he facetious t e:r.: the 11~1 i ssin~·; link , 11 if u sed at all, r efers 
t o tile Olif~o cene-dated f ork i:l the conr·.on stock ':"!h ich l e<l t o !"'.all and t o t he 
apes ; r ather t han to a link in a strui;;ht chn.hl bet":"reen ther• . Pe rhD.J?S there 
are kno~m no fossi l forr.s exactl y a t the f ork of this Y. But for.:s very 
close to it a r e lmo-;m. Probabl y the Trini l nan i s close on the hurlD.ll side. 
Close on the ape side shoul d ~e ~laced so~e recent f i nds . I n the Punjab of 
!nC.i a. , or:oug the Sivalik f oo t hill s of the Hir:o.ln.yas, t he r e Tias fou:1d a f ossil 
t;enus , Palaeo~)i t hecus, so close to ; ~an that there Tins doubt oriGina lly V7hether 
he '7/o.s 1:o.n or ape . He :ras finally r ec l assified close to the chir~pa.nzee . 
In 1924, at Ta.unbs, Bechuo.nal o.ucl 1 South Africa, ou tile r.n.rr.~i:i.> of t he Kalo.h::tri 
dese rt, t here Tias f o'l.llld a ne';J r;e:ms , Australopi thecus , ....,.ith the nost hur:an
like anthr opoi C. face y e t lcnomt. I t has o.l so been cla ssified betTieen nan and 
t he chinpanzee , but in the chinpanzee-1~orilla (or Dryopi thecus) grouJ? , ru1d 
closer to the apes thaa t o :-.n.n. Th i s fossil 77as a six- year ol d 11boy~ But 
only l ast year, at Ste rkfonte i n , in the Traasva.al, . there "ilas found an adult 
f om of the TaunGs t Y;>e . Thour;h extiact , this f orr: ha.s a nuj1ber of trn.i ts 
nore hur.o.n and l ess brut a l t i1an the survi vini~ a)es . 

H. F. Osbo r n aa<l o t her authorit i es believe that nan ' s descent i s t o 'l;)e 
traced fror. a prir:i ti ve ape-like f orr. r·.o re closel y r e senblint, the ch i r.panzee 
than r~an , but l ess specialized i n a~)e-like hDbi t s than the or ang. He regards 
the J?re- huno.n st'Jck as terrest i a l in habit, yet seekinr; his food in trees 
m:d developin,:-; a tree-iTalking ha.bi t. He r eGards the uplru~.ls of }ionr,olia or 
Tibet as t he 'Ji r thpl ace of n~1. The s tirmlus to the devel opr:ent of !:nilY 
rw::.alia.n r;roups iTas lolo':irl t o b e because of the "ilave of o.ridi ty -:1hich occurred 
i n Oli£;o Ce:le ti~:e concurrent l y -.i th the cor.) l ete elevation of the great con
til1ental p l ateau. The nar.r:als (and the apes ) had to choose bemeeu the ';Jam 
enervat i ng forest-clad r er;io:.1s or the ten;>o rn t e but stif'.ulati:lti p l ateaus. 
I n the elevated ser.i- a.rid u;>l~1'-l environnent the st~r:le for f ood vras intense. 
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Hence reliance had t o be put upon the i::we:1tion of i npler:eLlts C:l.."'ld Tieapons. 
Man's earliest flints served b oth these f1Lictions. The apes sp ecialized 
in arboreal life ; D~ chose t o use his lo~er lli1bs f or proGression and freed 
his arr.s to hold food ro1d fli:1ts. 

Perhaps it is no~ the place t o tell the story of ~'1 ape ~ho tried to be
cone a paint er; for ue are leadin~ up to our subject paintin~. It is related 
that in 1302 the painter Buffa lnaCCO TiaS i~vited t o ~ai~t the Chap el Of St. 
Catherine in the church of San Francesco a t Assisi. His host, the bood Bishop 
Guido , possessed a great a;> e , extra.ordilla.rily cunnin,~ , but n ost r'.ischievous. 
This ape often g ravely ·:--,atched the paintE!'·at -:-ro rk, :~.inr;lin~-; p i fTen t s, handline 
tools, beatin~; eggs for his nediun, vrhich ':7as distenper. One Honday norninc; , 
the pai nter discovered his fi1;ures ruined, his vessels all heaped to~ther, 
everything topsy-turvy. He concluded that s or:e one , noved by jealousy, ho.d 
\Trought this havoc. But after a repetition of th is catastrophy, and s or e 
confusion, he sus:,ected the a.~' e, al thour;h the ape had been chained to a gr eat 
l oe. He conplo.ined t o the :Bishop, Tiho detailed six soldiers t o stand vra tch, 
and to cut do\n1, ryithout nercy, the GUilty culp rit. The figures ':7ere a p,ain 
conpleted, and on one Satu:r(l..n.y ni!··ht the po.inter :1as hastily sunnoned. The 
neTI naster, the ape , Tins on th e scaffold; at once h e had fall en upon t he 
va ses VThich held the pier.ents. ni1~led then all t ohe t her, and, plunc ing t he 
pencils into the n ixture, had daubed over e ve ry f·igure. Apparently, during 
the first episode, he had not ceased till he had . re~ainted the -:-rh ol e VTo rk 
Tiith his 01m hand, besn irching all the physical r epre sentations of the saints, 
if no t their cho.ra cte rs. On this occasion, the s oL li e rs and the deposed 
artist all stood Tia.tching the neVT Daste r at ~ark, all be in~ convulsed VTith 
laughter, Buffalnncco nost of all. At lenr~th, the lo.tter betook hinself t o 
the :Bishop , and saidl 11Uy lord , you desire t o h o.ve your chn:;>el painted on one 
f ashi on, but your ape choo s e s to have it clone in ano ther." Then, aft er r e
lating the story , he o.dded: 0Th e r e nus no need -:-rhat eve r f or your l o rdship to 
send to fore i gn parts for a ;>a inter, since you h nd the naste r in your house. 
Pe rhaps he ne r e ly did not kao-:-: hon to r1ix pai n ts ; no':7 t hat he has lea rned, 
he ha s no furthe r need f o r hel~) · I be~ your _,e l'!".iss ion to return to Flor ence.n 
:But the :Bishop persuaded hin t o stay; and t he sto ry ends '.Jy r el a t i n6 that , · . 
since Buffalnacco ha d been p icked f or t he j ob be cause bo th h e and the :Bishop 
':7e r e r-err,y souls , the only puni shnent of t he n.;>e Tins bei n;; f o rced t o r ennin 
in a Tiooden ent~e uatching the ot he r n.n.st er a t ~ork. The l ea.j_)S , flings and 
contortions of the o.ui :-:nl t hen sho-·ed his r age. 
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I NTER-SOCIETY COLOR COtnqCIL 

REPORT OH SURVEY OF TEID1S, TESTS, A:"D PROBLEES 

SUBCOl~EITTE IV (A. S . T . H.) 

?ROGBESS RE?OF.l' F3BRU..\RY 25, 1937 

The co:·:~i t tee s of t he .Anerican lloci et y of Test i nf-: ~:a terials a r e or ganized 
oD t he basi s of t h e t Y:_)es of en~ ;ineeri:lt r~at e rial s t o be co:1s i der ed , fo r 
eXD.T!? l e f e rrou s a..."1cl no;::.- f e r rou s r .et a l s , ce r ar.ic £U1(~ sir~i lar :-cat e r ials , a :1c. :'is-
c e l l a.a eous r-.ate r ial s such o.s coc.l, :)a.i nt , t ex t il es , e t c. The re are a l so 
co;: ·i t t e es fo r ce rta i n gener al testinr~ r:e t hods such , for exor.pl e , as ~:<::>e ctros

copy . The r e i s no co:-: ·i tt ee oa co l or i r·.e t ry nor does t he S::_:)ec t rosco~y cor:.i t t ee 
c o:-.ce r n i tself '.'ri t h spec trv:)hot o:·etry r s the physico.l basi s of col or i r:e try . 

An a t t er·:Jt ha s been ···.o.de t~1row;h othe r r.s.c.c. :-:er~bers of the A.S.T .L 
an~ thro~~ the Soci e ty • ~ i~dexes to collect data o~ col J r s~ecifications 
~1d t e s t s acc e) t ed a s standa r C:.s or as t e:1t a t ive stu::1durcls 'Jy the Socie ty. 
I t C<J.n :: o t be cla i n ed tht~t t ilis survey is rir;or ous l y co:-·::_:)lete i n sub s t a nc e 
or final i a f or.., At the em: of 1936 the So ci et y i s su red i ts tri- a n:1Ual 
volur;e of Standar ds a.ad i t s an:lUa l vol u:-:e of Tent ut i v e Sta:1da r ds . Thi s r e
? Ort ha s no t been r evi s ed t o cover the s e l atest pu'Jlications . 

It i s clear even fron a has ty survey t hat C)l or is not one of the 
:n opert i e s 0f eu1·L1eerL•!~ : ·n t eria l s ':"'"~lich has r e cdived exte:~s ive co:1s i cle r u t i on , 
Th e i ndu stri e s r ep r ese:<ted i :2 t ~1e Soci t> ty ~Hich h ave clone :-v)st a re t he :;:>a i:1t 
und p i q.:e;:. t (r-'.o r e gener a lly the p r ese rva t ive coo.ti:1r;s) im~ust rie s , t he 
:;:> e t r~l eu.T"J indu stry , o.:1d t he t e;-:t ile i n:.'.u s t r y . Da ta. -,ith r ef e r ence t o t extile s , 
h o':"•e ver, a r e b e i ng re~)o rted t o t he I :1te r - So cie t y Col or Cou:1cil throur)l o.nother 
cha nnel, lW'.ely t he An;:, ri ce.n Associ o.tio :1 of Textile Che;.ists a nd Col or i s t s . 

Th e Ane rican Soci e t y f or Test i ng Ea.t e r i al s ho.s f orr:ul ated clefinitio:ls 
of t e rns r e•la t i :1g t o pai nt s~)ecificati oas such a s 11 col or " ("Th i ch r ea ds i n 
::;>art 11 c ol o r i s pri nn.rily a. :)hysiol or;i ca l s ensat i o:111 ) , ll tint in~ stren~;th11 , 
11 t i nt 11 , 11 shade 11 , 11hu e11 , D.lld 11 1lo:1e11 • 

Th e Socie ty has a. s t o;.1da.r<l :1et f1od of o.no.l y s i s of the col or chv.r o.cter i stics 
of pai nt in t e r.1s of f undo.:;e:1t o.l physica l uai t s . Thi s :-1ethod r ecognize s 
Sj_)ec t r ophot on e t r y o.s basi c and r ecor"T<ends fur.ed na&le s i u.r; oxide as a standard 
r efl ectin.: su r face "Jut l eave s t he =-~ode of il l u.n.i:mtion and vie1i n?: t o be aGr eed 
on by t he buye r and sell er ( of t he pai nt). l'Io :1enti on i s nace of any :te t hod 
of conve r t i ut-; the spec trOj_)hoton etric da t a. t o o..'1 e quiva l dat st in.Ilus . The 
s t a.ndo.rd ne thod f or t e sti nf: the r :a.ss col or and t i:1ti:1f' stre:1~th of d ry col n 
pi {'_r.e•lts is CO:i1Ce r i1ed cni ef l y ":7i th thd p ro cedure f or p r e?ar i ng and r.ount i nt; 
paste s i n o rde r t o de.teiT~.ii.le by visual i nspe c t i on ...,he ther ti~ ey a r e like the 
s t andard . Th e r e is a s t o.ndo. ;.·cl n e thod f or p r epar i n,; shel l a c e i t her i n t he f om 
of sol ut i ons or f ilr.s i n or de r t o de te rr~ine by vi sual i~1spe ct ion ~rhe the r it 
i s like the st~1da.rd. I n the co.se of ol eoresinou s varni she s the stan da rd 
ne t hod f or c l o r p rovide s f o r co:--_pc.r i n1; visually t ile li?:·ht trunsr.itted t hroul;h 
the va rni sh 'lith t £lnt t r a.:1s· ~i tt ed by a. po t a ssiur·. 'J ichro:-~a.te sol u t i on of k nom1 
concentra t i on i a sul fur ic a cid. 
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A col or t est fror: a .-tholly (:iffer ent i ndu stry ~:ny be r·.ent i oned here . 
The or gani c i:::puri tie s i l1 sa nd f or concrete are tested by co:'parinr, the col or 
of o. su:1ernatant a lka line solution '""'i th tha t of o.n a lkaline solution of t o.:1nic 
o.ci<'. of kno-:-'11 co:>ce.:..tro.tion. 

The u'Jove s t andar d :p r o cec.ures have been u ccej?ted IJy the Society in final 
for.: . They a r e under stood to "be r;ene r ully s ntisfnct ory and ~idely used ..... i th 
the except i on of the s~ectro?hotor.e tric :~etnoc. The specificati ons for ~ic
nents in general rend 11 the !lD.SS col or and chn.ructer of the tint f omed by 
:-:.ixture ':"'ith r.rhite pif)lent shall "b e the sa.r·.e as , o.:1cl the stren<-:;t h not l ess , 
tno.t of o. s ar.:p le r.:utually f'.br eed upon by bu.yer and seller 11 • I:.1 t;ener nl, in 
the p i r;r:e•:..t and fin ishes L1clustries, o.s i ndica t ed "Jy the Socie ty's accep t ed 
standards , spec ifi cat i on ofi col or is 'Jy r:ea:1s of a :?hysical s to.:1dard , in :tos t 
case s 7'"i thout arzy o.tt er::;? t to specify tole r ances. The col ors a r e surface co l ors. 
Tri-stinulus specificut i o:1s o.r e ••ot used. 

TurnLlG no'"' t o tha Society's t entative sto.:.lclo.r(~S , tner e a r e t ests for 
the col or of lubricn.ti :1r:; oil o.:1c~ of pet r ol utur. ':Jy r:eans of the A.S.T.?! . Union 
Colorir:e t ar, a t e st f or the col or of r efi:1ed petrol e1.l.l:. oil by r:eans of t he 
Seybolt Chro::-:ore t er D.-ld a t e:1to.tive r evisio:1 of tne standard ;;ethods of tes t
i ng el ectrica l i:1sul nt i:1?; oils -·hich :1rovides t hat the tentntive col or t est s 
f or lubricatinb oil s be used . Both t he A.S. T.~~ . Uni on co l orineter x :.d the 
Saybolt chronorate r de:?end on the visual rntchinF, i nn divided fiel d eye-
:;:>i e ce of the oil .,..,i t h ~-;lo.ss discs . Tha t; l nss discs of the U:1ion colorineter 
a r e defined in t err:s of Lovi 'uond units ~rhereas in the case of the Saybo l t 
chro;:or.e t e r they a r e defi:1ed in t e rr:s of trilinear coordiaat es calcula t ed fran 
spectral trnrisr·.i ssion dn.t a usint~ tile 1931 I. C. I. standard illu:;i nant C. For 
both instrur:ents the li.jlt i s defi::led as subst Xltiully illu:: inant C. 

These t e:ltative tests for oi l s are re:)ortecl to 'Je u sed n r;ood deal a.:1d 
t o be satisfactory. Revision i s not bei:11-:; cons i de r ed. The r~e thocl for 
d e t e:r;"'.ining the col or of ~)e trolatur: i s no t equnlly satisfo.cto~J . The Lovi bond 
tintor.e i e r i s bei:.-..F~ co:-.. si-.~e red f or this pur:_Jose :mt the difficulty of standard-
izL1r· a.."1d specifyL1~ ti:lto;:eter ~·lasses i s reco,~11ized as t:W1 obst acl e . The 
op i nio'-1 has been expr essed t!1nt col or as o.~l i:1clex of qurtlity of petrol a t"Ur'. 
? r oducts has frequently bee:::1 over er.)hasized a:.1d col or as such i s not u sually 
an ir.porta;.1t j_)rope rty. 

A t entative r:e t hod f or testinr, soluble n i trocellul ose ba.se solutions 
i ncludes a col or t est ·-·i1ic.'l depeads o:1 co:;:x~ri:lt; a bo ttle of the solut i on 
':7i th a ..,o tt l e col-.. t a i a i n[; o. s t a:1dard p l a tinun-cobnl t col or solutio:1 or a 
standar d co.r ar:e l solut i on. The ca r ar:e l solutions a r e u s ed to exte:1d the 
range , 'uut t h e c ol or i s based 0~1 the p l a tin1.l.l:.-cobalt s t andard.s. 

It .,ill be not ad tilc.t ua l H:e the ncce)ted sta:ldo.rcls , the te:1tuti ve 
standards of the Soci e ty iucl-..lc:e defL1i tio:1s based on s:_:lectro:Jhoto:'.etry and 
the 1931 I.C.I. Sta::darcl Observer o.:1d Coordi;w.te Syster: . 

Turni:i.l~"'; no':7 to the quest i o:.1 of unsolved :;?ro~ler.s , the '~!'i ter is :1o t 
authorized to r eques t ior the .A.S.T.l~ . ass i s t ance in its ?rof; r or: of ~rork, 
It -:-.ay be r.entioned, ho-'ever , thu.t t here is a su"lJcor'T1it tee no-;; act ive on the 
subject of bl oss , particu l a rly of :;?reservative coati:1f;s . Th e ~ork of t hi s 
conr.it t ee i s not ye t cor:pl =! t e , "Jut the at t e~"'.:J t is b ei:1[; nn.:le to forr:ula.te 
d efi:1 i tions ~1d rE• or:1e:1d e:x:"_) e. rir .e:atal :)rocedur es '"'"11ich ':"Till have the acl
vantar;e of definiteness in dev.lL.i~ --•i th this a t trDute of t he a·)~)earo.nce 

J:. 

of surfaces , 



. 
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There hav e been suJ~itted to the Conni ttee u . nur:ber of definitions of 
t ems and p r obl a: .s qhich are :1ot i n any sense official or r ep resentative of 
the ~erican Society for Textin~ Mat~rials . They a re, I think, interestinG 
to the I nter-Society Color Co~cil as evidence of the u sabe of color ter.~s 
and tests in indus try unofficially . Nost of the t e ms col lected r el a te to 
the p i gneut, pai nt , p l a stics, ru1d coated textile f i elds . Al~ost ~thout 

exception i n these industries color i s s,acifi en by a ~terial sa~ple . The 
descri~:>tive t er.:s used are fa1· fror. ho.vini; o;.zy fixed or definite neuning . 
In par ticul ar, it nay be noted. tht•.t the t er.; 1Tbrir,ht 11 is very frequently used 
to i ndicate sutur at ion as it is a lso frequ ent ly used to i ndicate brilliance . 
The t a:rr: 11 hue 11 so '""ell recognized unonr, students of col o r a?:Jears to have 
little industria l u se . 11 So.turation11 i :r: gene ra l is not cl ear l y and explicitly 
r eco5ni2ed by industry as ~1 a ttribute of color. In connection ~i th color ed 
r'.llterio.ls the te:rr: 11 strenc;th11 i s vridely us ed and i s econor..i cully a very i~
?Ortant consideration. 

The ~ri t er fe els t~1at ':"'!len a co l or terr. is used i n -ri de l y di fferent senses 
und not consiste:1tly even by one i:lc:ividuo.l, l et a l one o:1e industry, then the 
recordinr, of the vnrio.nt neo.~1i:lp;s is of doubtful vu.lue . I t certainly does 
not per.:it one to l earn -,hat a~1Y pnrticul nr S:;?eclcer or rrriter neans to say. 
On the other hru1d , it is doubtful ~nether the I.S.C.C. or ru1Y othe r or ganizat
i on CD.l1 f or ce on inC..ustry a neTI voca'uuln ry. It ... ould uz)ea.r, therefo re, to 
the .-oriter that a.n exhaustive study of non- officinl uso.he is hardl y -rorth 
~rhile ~1d that usage in ti!is field as in o th=rs .... ill eventually be deterr.ined 
chiefly by the student s and -rri tt=- r s , part i cul arly if i t beco: ·es evident that 
there are p ract ica l advanta6es in the ~Jroved vocaJula~. 

On the other hand , the stanclnrd specifico.tio:::ls a:.1 •. tests such as those 
att enpted by the .A..S.'i .M. r eprese;1t a coasir.ered utter~pt 'Jy a nurcbe r of 
conflicti:lf; interests to ;et tot;ether on a pr:::~ctica.lly useful procedure. 
Such tests r.o.y acl.r.i ttedly lar~ behincl the front of the p r ocess ion in any 
rc.::?idl y devel o::?i:1r.; scie:-:tific fi el d , but will r e:nesent p ractical conservative 
opinion. 

Unless, ho~ever , thi s suJject i s to oe ke~t ~1 o::_Jen file, the r eport of 
th i s subcor'..:-ittee i'.o.y ... rell ':Je "based on the 1936 Sto .. ndards !:t:1d Tentative Stand
ards and brought to a close ""'ithi:i. t i.1e next six ;:or.ths . 

, 
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TI-IZ COLO:rtQ.tERY ..U"D VISIOHEAIRE 

Q;uestion 8: Ylhat is t he ,~ifiere:: ce bet'i7een t he irides ce::t blues of t he pen
c ock D.J.1C. t he ::o:-.-iriG..esc e:;.~t ".:> l ue of til e 'Jlue j a.y? 

.Ansne r t o 8 : Writers on c ol or co:··: ·o:;.1l y (lis ti:ur~ui !'\h 11 structu r a.l c ol o rs11 fron 
t h e :-·.o re f u:-·.ilia r 11 :i_Jibf~ent col or s . 11 SL1ce structur e of :~tter i s i!"lvo l ved 
i n botil cases , the -~istL1cti o:J. is so-·e':l'il.".t 'J.rbitra ry. ?ig:-·~e;_t col o rs a r e 
t hose suj_J) osec: tlue to t h- che:·.icc.l 1:o.ture of a l L· ... ~ t-abso rbi::r: :'.0-terio.l, t !"le 
o.b sor bers bei !-:.r_: ti1e :··o l ecules . ~1i s co , fw··.ilinr i :.1 the c ol or s of 'aL1ts , 
(.ye solutio;:s 0.:1t: lje(1 f o."Jrics , solut i 0:1S of CO~"Y?<'l r, ire :-. o.:"l,~ ot her che::i c :2l 
s a lt s , all<~ r·.ru1y no.turol :;1 i ~· :-:a :1ts, o.s of the ch l oropl1yll of r;r een ::?l n:lt s , has 
bee:.1 treat ed i n t i1e O.:.ls-re r to question 1. Structura l co l ors f..epeud on, or a r e 
:Jr ofou.n(ay r:.oJ.ifie(l 'Jy, t he 1 ;eo~:etricnl n.rrn.ng e:1e:1t of t h e parts of a r~at e rinl. 
Th is case i:1clucles the c ol or s :J:..·o:.ucecl by · ·.eo.:1s of :;_Jri sr:s , :~iffraction r;r o.tine;s , 
t h i!l fil;·~s such a s t hose of s or.L:) "uulkblcs or oil on vro.te r, or t !i.e 11 li; ·i.1t 11 

scat terinr; "particle s of tur"'.J i -.~ r·.e :·~ in such ns t i.1e sus~)en~iecl soli (~S of T'.ilk. 
In all the 11 structu r a.l 11 co. s es , color is p r od"\lced fr r·. nr-.t er i nls ':"~1 ich then
selves nay be (but a r e :1ot ::.1ec e s snrily) col o rle s s ; e . F; ., rainn.ro~)S i n the 
r o.i nbor.r , }.J\ll'e n i:1ernl oil floo.t i nr on 77a t e r. 

In birt1 f eathe r s , it i s c o;·:·'.only 1:4:r eed t hnt t~:e r eds, yello-:-rs a:;.1,-~ bl acks 
are p i {:;r·.ent or a'Jsorl"l tio:1 co l or s . On ti:1e o the r h'l.a ~ , blue s, -.:nite s <l!:.d t !:e 
so-c<'.lled. 11 r:e t a llic11 o r iriclesc e::.! t C-J l or s <'.r e s t ructu r nl. ?rnc t ica lly :1ll 
t h e no:J.-r.e t a llic ,-;r ee:;.s a r e structura l bl ue s car·:bi ne'l ·:--i th n :;_J i i;·er .. t yel l-n. 
Iridescence i s t i.1e r ni:lbo- r-lil-:e pl o.y , of si1if t i!l<:" cll..'1.ro.c t e r , ~~hich resul ts 
77hen t he :;Jo int .:Jf vi e-r .:1 r the o.nr~l e of illur.inn.tio~1 of t he iridescent r .nt eri o.l 
is c!.x~hed. Ther e i s so~~e ..l i so.r~ree~·.e:1t u· ·.on1; au tlnri ties as to t!-.e caus e s 
of t he struct ura l C') l ors of f ent :b.:. rs, t hou ,-n illus trious l•Dr .e s nre a ssoci ated 
-:-ri t h co:1tro.dictory t nenie s. Ever youe ud::i t s t hat t i1er e is ~:o blue ~i r:--1ent 
i r.. non-r .e tnllic 'Jlue f eat i·.ars, a s t i!ose of t he b l ue j uy , bluebir:l , i ndi l-;o 
bu.'lti:l,-: <:lllcl kin;~fi S:Ile r. Sor:e struc t ·u.r o.l c "J l ors have been c e.r el essl y d es
cribed ns11prisr:atic; 11 but t i.·nse c1e scri:)t i ons nev er exp l f.'. i a - rher e t he p ri s:-cs 
a r e , no r ho-r t :r.ey a r e arrn:1r;ec~ to , ive c erto.i ::1 c ol or s (b lue , n ot reds nor 
y ello'7"'s) . 

It ':"las sho-:-111 by Haecke r a:::~ Leyer (1902) t h o. t the non-iridesce ;.~ t f eather 
blues , o.s tr_ 1se of the '..:> luej a y, a r e of the t y:)e ( 11 Ty:1(la.ll ·.:> lue s") du e t o 
scut terL11~ of " li~ ;!· .. t, of t he f orr: .-·e hnve already :les cri0ed , in n,..'lsne rinr; 
ques t ion 6, f o r Iri sh 'Jlue eyes fl_vl blue sl::y. The s cu tt e rL1. · ce:1 t ers o.r e 
the ve ry fine a ir ·.:>·Q"5'J l e s o r po r es in the oute r l n.yer of ce ll s of t he bar b s 
of the f eath e r s . It is the 'J lue of turbid ~·:ec1io. . Eor e r ec e::tly, C.Vl. Hnso:: 
has co~1fir.:ed Hnecb3r 1 s - ro rk , u::d ilUs fou:1d no o t he r structura l o r p i g--.e:1t 
blue i n non-iride sce;.1t f eath2r s . 

Tha iri (~esce:1t col o r s of ~)enco cks, pheasants, t ro~;ons , )i~-:;eons, duck s, 
{~rackles, o.nd hu..r:ni:.~-> bir·i.s nr e chc.rac t e rizecl 'Jy t ;leir l.J rillio.i.cy o.nd luster. 
The iriclesce:1c e co:--.es -molly fror . t he bar 'Jul e s; t :1e barbs a r e O.Il OlJa~e , 
c1o.rk , dull br:;,-:-rn a:1d sho"Tr no o t he r co l ors. Iridesce:;.1 ce i s see:-:. i n lif·:il t r e
fl ected fron b ot h surfa ce s; but onl y b r o7r..1 .,i t hou t iric.1es ce:1ce is s een if t;e 
f ent ile r is be t':"'eer. t he ey e .:u.~ the li;-:r1t. 

Structures s i r·.ilnr t o p risr·,s , to c~iffrnction t:;r a tinf;s , m:d t o t hil: ) l a t es 
hav e b een offer ecl t o ex_pl o.i n the iridescent c ol o rs; a:1d l lichel son (1911) Tias 
c onvinced that ti1ey '""'e r e clu e to sel ective r efl ection fr "J:'. o. lJi t:;'.ent surfa ce , 
t h e cau se of t he s oca llecl " surface col or 11 of nn:i.ly solid ~lye crystal s , us 
tho s e of rm~entn . Al: e qually ,-;ret:>.t nn:·•.e , Lor d RD .. yle i . -h ' s (1919), i s o. s soci t'.t-
ed .,...,i th D. t h in-fil:-'. theory. Ho.sm: (1923), aft er exnr:i n i :1.:-· a ll t he p ossi"Jili t i es , 
co ~1cluc"ted t hn.t the iric:esce:1ce i s c au sed. by thi:! l u:-·.i nne or f il:r: s i :;-_ t he 'Jc..r :_'ules , 
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and found no other structura l col ors nor surface colors. i7e sho.ll leave it 
to those inter es t ed ir- zo?l Ot3Y (or i s it co~~arative ru1atony, hi stolo1~ 
o r ~icr~ scopy7) t o lo )k Y? t ne details of the ~eo~e trical structure s 
r es:1onsi bl e . On the o the r ho.!ld , ':7e shnll "Tfatch for un op;:')o rtuni ty to di scuss 
so:-·.e of t he pro?erti es of u..Tlc.l disti:v~ishinf~ tests for the i n t erfe r ence 
col ors of t h in filr:s, surface a:l(. bol:y c ol or s due t o s e l ective refle ction, 
diffraction effects und sca tte rLI{" effects . At the nor:ent -re sho.ll state 
on~y the rudi nents of the theory of interf erence ~1d note the iridesc ent col ors 
see~~ in the peacock's f eathe rs. As ere ho fror. nornal t o c~razin{~ incidence 
of lir)l t, the typical col or chru1r;e s fran c reenish blue th r ow;h purple to r ed . 
As ue ... ,oud l expect, ':?hen t he fea t he r s tructure i s s'::'elled by i nnersion i n 
certain or ganic liquids, the col ors chru1~~e ; the sequence be c ones; oro.nr,e , 

. f-:; r een, l.)lue , viol e t blue . 

Tie \/ill reca ll the ad?eo.ra.nce of a soap bubble ~oen seen in ~ite li~ht . 

;·{e see cor:plica.ted bn!lds of beautiful col ors. If "::e use light of a sin1---;l e 
hue , Tie 6et only bands alte rn~tely of t hat hue ~1d black. ~e attril.)ute the 
black s:pace s t o Daves fran t he t r'O sides of he bubb l e filn inte rferi n.--: ,...,i th 
o r oblite r a ting ea ch ot her. The intensified chror.atic col or i s du e to the 
r einforcing action of t r,ro sinila r o..r;pli tudes. Reinforcenent ..,e SUPl'lJSe due 
to crest neeting crest; inte rfe r ence t o crest superin:posed on trout;h. The 
•,1a.ves starting fran the tno differ ent surfaces, se:)arated by just the proper 
distance are in OP?Osite phase ; f or one passes fron denser t o r a rer, the other 
fran rarer to denser, nediur.. If '"7e nake a fine ':ledge of air by separ at i ng 
tv!o p l ane c lass pla t es by a thin silk thr ead a t one e!l.d , a ncl vievr the r e
fl ected liF~t succe ssively in r ed and blue lif~t, ~e see nore b lue bands 
t han r ed bands. .A little coasi dero. tion -rill sho.-:- tha t this is because t he 
r ed rays have a l onr.:er rrave l engt h . rle sus:;_:>ect , ho"":"rever, tha t the fe~ale 
pea. foTil does no t a tt en;:>t t o analyze, even so s i n:?l Y as ...,e have , the causes 
of the peacock's gaudy colors. 

Q,uestion 9: \Thy does a r o ... , of street l ar.;:>s i ri a London for-; see.11 r edde r ~'1d 

r edder at iucreasin~ distru1ces? 

Ans~er to 9: In answerinG question 6, ~e noted t hat Ik~lei<~'s scattering 
l a':l describe s t he fact tha t r ed li{;ht is sca tter ed only about a. f ifth as rmch 
a s blue li&ht having a nave l engt h tno-thirds as g r eat , by particle s Tihose 
dia.""le t e rs o.re of the ohle r of nagni tude of the ;rave l ength of lit;ht 11 • The 
snoke :._1o.rticle s in :1ixtures of f or-; o;1cl snake a r e sr..o.ll enou ,·;ht to scatter 
blue lir;h t no r e effi ei ently t ha;.1 red. · Sca tte rini; of lit;ht is a phenonenon 
77hich i s ~est treat ed 'Jy co:lsicleri:•1-:: t he sc c.tterinc p[l.rticle as u source of 
secondary radi a tion. The or.ount of ea er ;::;y of the prinary 'Jeer~ -!hich i s 
scatt e r ed in va ric·s directi Jns vari es i n a conplicatec '!lY ~hico ~e Dill 
no t describe ; but one L:~ort~1t r esult is thn t only a ~:all ~ortion of the 
scatter ed energy eo:1tinues in the ori f-;ina.l •lirection of the bean . The r ef o r e , 
since short Tiave li;;ht ( r o"Ufi'lly bl ue ) is sca ttered r·,o re t hrul l onb ..-:<ave lit~t, 
t he r esidu a l bear. r enai us riche r in l one (red) naves . The g rea t e r the thick
ness of sca ttering nat e riul of cour se the ~o re co~lete this process i s . 
Hence la:":~s a t g r eat e r D.l1(: t;rea.t ~"r dist ru1ces, seen as se:.,ar a t e beor.s because 
of perspective effects , O.))ea.r ric~er and richer i n l o:1g ;raves . That i s , 
t hey a r e r edder a t i:.1creasi:i.1f; di stance s. Disr:al London f oc:s can thus con
tribut e a. f en spo t s of col or . 


