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PICTURING THE STARS —
SCIENTIFIC ICONOGRAPHY
IN THE MIDDLE AGES

Dieter Blume

Wat }llll‘ Ill' Stars w CSSC I 5 ¢ L C r
JLC £ . 45 Ossen Ll] l‘IlHllHL\]'J s carhies imes. Obse 4 e
t L t I . N« t S ISCTVINY l (Llll] m
! « Ve

Clear onientation in time and space. But to do that it
wia e . . I
S necessary to impose an order on the chaotic multitude of the stars. ( onstellations had to

ere represented as figures and there always was a relati

of the stars was the only way to facilitate

defined and named Groups of stars w

strong correspondence between the geometric patterns of the
I ¢ geometnic patterns of the constellations and the appea

of these figures, / re T } 1 :
gures. Astronomy was therefore possible only when im iges were created and used E

though astronomy is a very specific subject, it is also a characteristic case of scientific icon
and the following article will therefore concentrate on IStronomi

al and .nlru]ngu‘ll in]ageryi
d1¢r s > { ; .

Right up to the present, constellations are named after figures trom Greek m\ll)ﬂh)gy Befe

i I A 0

written req w!«i\‘ the anc 1ient Greeks defined the constellations ar

{
1d

put [l)\' stars 1n a "W der
} 4 ne [8)
“nt]] ll*'lllk'! and ll('\]l'\! desc ribed ‘]lg\t‘ COns

| tions.? The Greek system of nnicrmg the
1as surprisingly never chanee 1 ¢} PO £l 1]
I ingly never changed and the Laun names ol these constellations are stll ll\&'din
ern astronomy. The early fathers of the Christ I I i
I é ot tl arnstan church polemicized against pag S
. I nmcized ag; JAgZan astronomy
and astrology. Hieronymus (c. 327-420

iled th tl

1ological tradition of the constellations
hicl 1 been created by (ind.‘Attem
he church had to study what

Cmy

ridiculous and ugly slandering of the mag

to dehine a new Christian skv were 1 CVer su

considered a pagan astronomy for measuring time for th
Py ny orm ort

he canonical hours during the night

even more importantly t Iculate the e t dat | lorrd
portantly to calculate the exact date of the Easter calendar

So the science of com

which 1s concerned w 1ith the reckomng of tume and the c.xlculati
vt . sndar w bl t | id |
of the calendar, was established in the early Middle Ages. The first handbook for this new science

was written by the English mon) le (672/73<735) intl !
t g monk Bede (672/73-735) in the monastery of Saint Paul's in mog

|_|11..\- iround 725 ind | the ¢ “ -
vV arou <D and h. I titie )¢ ratione temnoriin 4 sl Settem -
15 e the De rat ne temporum Bedc intentionally .l\'()ldt'dgl

iny intormation on the single constellations or a precise desc ription of the signs of the zodiac!

Later, the emperor Charlemagne (768-814) initiated a general reform 1;! the calendar
a renewal of the sciences. especially of astronomy. Around 810. schol irs at his court in Aac
created an extensive compendium, which collected all known cosmological information
well as that on the calculation of time Ihis work is known today :m\iu. the title “The
en-Book<( omputus” or Libri computi.® The fifth book discusses the planets and the stars and con-
tains a catalogue of the single stars in every conste llation, but gives no further information abott

the figure he o y
¢ hgures or their mythological bac kground. It is likely that the ( rolingian scholars plann

their fundame ) -
¢ imental handbook without mmages. It was felt that the pagan figures that illustrated

310

Picturing the star

. n¢ mant t they used should not be reproduced and neither should they be intro
che anci€™t

duced Int© the
a] astrononty

ition of the monks in the monasteries throughout the empire. At the start of

1t s ;‘l'\*ll‘i\ to detect a hesitation or mavybe even a fear to ace ept the pagan

eV

med f the « onstellations as well as images of the mythological figures. In some of the earliest
1es O ! ’

pat? ripts, Space into which images from the ancient models would be placed were left empty
nu.\tr yel ) ¢ )

- ion changed fundamentally under Charlemagne’s son Louis the Pious (814-840

This situa
| is reign,
ring b
E l r““'”/“é by an extensive use of antique models. Around 816, 1in a very ambitious col
Nare
are €
labm';ltinn betwee
Th]s C()dc\ 1s not
than the textual ed
» [his text is a tentative description of the starry skv. but offers no real astronomical
Germanicus.” 11
information
This pundle of tex

is the starting point for medieval astronomy. The manuscript for Louis the Pious,

1s tl

1

classical manuscripts were produced in considerable numbers in Aachen and
n scholars and artists, a fine picture book of the constellations was produced
1 compilation of computistical and astronomical material, but is nothing else

ition of an ancient poem, the Latin translation of the Phainomena of Aratos by

Iherefore detailed commentaries on that poem existed already in ancient times
ts, the poem as well as the commentaries, which was also known as the tradi

tion ()['Al‘.l[(' 1,
however, is 4 ¢ il picture book. The main focus is the collection of carefully painted images and

there is a strong «
agellll“““‘“'- which shows the mythological figure in an illusionistic manner, copying ancient

painting in front

u:',('\}‘wll«i(‘lh ¢ between text and 1mages Every constellation oc« upies a full

f the blue \L\\ ”1\'\\' mages are not \Hll}‘l\ a \\\r\ Oof an ancient mn\iyl, but

represent 1Nste d a careful compilation of elements from different traditions and different models
nple is the zodiac sign of Gemim (Fig. 23.1

A g(md example

I'he nakedness and the attribute of a

Mt SeireGEt RTRREEEE. R e

Figure 23.1 ¢




tle

AGIT 1O '6ETS T SW d[ruoneN anbatporqug ‘staed ‘epawospuy 7 gz amdiy

ue Sunuasardar amoid oy | ¢, (z°¢z “S1y) vontpen Juaue A wurede uam Yoy ‘payeu .:u”._o_a
~(0D EPAOIPUY PIMOLS PUE SUONTLOSSE 2 pauatpduans 1are| s v sadewut asa pat “
oym saFOWIT WO YUOLL Y “2JIM [NJUIS s WEPY 01 AFEUI 1NUNOD JO LS T ST UIIS 3 v_:cumv
INSUOW £IS AP Parsisal epatuolpuy ‘suy) Jo adLa v aq pnod asnod jo :4.5 SNasIa| .:w u._“
YA astpeae woyy uadias A pue aag 01 PAAULOD U dary os[e Aewr sip pue ‘Y

d ai
S UL IMNSUOW BIS Y 01 $1Jal ILL) 129) S EPAWIOIpUY 1apun ayeus Fiq v pappe sey smured

‘aduwrexa 104 sauos [Earfojorpiu s woly U Awos eadaut pue uonow ut sandy o_w
amoys sarnid YL 4066 0 OF6 Wody Funep Xapod © Ul saImEIu [npojod pur ?::«N M@
S22 £ AQ PAUIWNIOP ST “UONUINE MU PAOLINE OS[E SUOLE[[2SU0D a1 Jo safewr] Linafd o
AWUED WNIGE[ONSE P JO UONUIAUL JIIe[s| A ure(dxa 01 $1X21 I3y A ‘WD Sy 3y ATPIM o
1o aroxduwr 01 £inapg 01 awed adoing 140 [[E WL SYUOL *SAINUID IUIAI[D pur E:u.uaxa
uy Kaqqe sup 0 paauuod ose are idudsnuew EdrUoUONsE Jo Jaquinu aatssadur uy by
WWDDUE DISE Y [[E JO UOLII[0D J[QEIAPISUOD i K1dseuow sty ut Areaqr .7:..._::__,: .
209U [ "2DUEL] UL ANOT-Ins-1t0uag] Juteg ut L1nafg Jo £3qqe a3 sea satpms pasurape ...”au“&o—
11U2) AU [ "por) AQ pareaid seam ey Surp[ing dtuouniey e se asiaatun a jo Futpueasiapun [E2

© 10§ PAYOO[ MOU SIE[OYIS dUSEUOW Ay | Awouodse pue disnu Lnawoad .u:...::_:‘_w ._:_M_uuu_ﬂ“
[EONPWIEW Y1 ‘Wintaupond) Y Jo Apnas Ay 10 (e diseq pasayied ey ...,E:.Z_:.a e
aed mou K[fensn sem saouanbas aewn 1oy am suone(PI1sUOD Ay Jo uondrsap AL | :, .p_o.._h.
[eardojousod atam ) peassut pue stwajqoid [Eaupud(ed o snooj Aue 1aFuo| ou SeA

“SISAUNUL [LIMOUOLSE UL PYIYS © ALsqo 01 aqussod st 3t spremuo L1muad auay 2 woid
afpapmouy oyoads anusuen 03 pasn atam Aa() $Y00q A3 dpisut pue s o
st Jo ared [eafaur ue are safewn ay | (O¢g ) sypAw udUE Y Jo Furpear mau € SEM ol
pue (98 ) snoig ap sino| sapun sadewt a jo watudopasp Ay sem A ._..::.5”.
auSewapey) apun anFo[eaed LIS UIMLIM T JO UONEIOQEd I LA 21D ‘1811 ;.::.,& -
-1e7) a1 Awouonse ueded jo ssadoixd uondope aya ur sdaxs da13 aqudsap 01 2[qISOE ¥

savs ) Surinidng

aoxd ?:C»:&B
e .
2)
el

413

suone(2suod pauyap Ajjearfojoiu A1 JO pHOM
d o piw vonednoooasd mau e 10y 100p a pauado safewn asay | auapuadap Ajjemanu are
ut pue (pAw SsnotaqQy “uonsodunadns Jouos v u pauasaad are afewn o pur (psw ap
‘suonruridxs [eafojopdu stago 1xa S SY X fam paj[y atam saundy a Jo satpoq
UEILL S | Wiy eandif uouu) ¢ Jo 12UUEW JUSDUE A 0) Surpaodoe apew ase saimerun ay |
1) Aq soiery jo uonejsuen v sey osfe PUE (€8 19T UOOS AU IPELL SEM SUOLE[AISUOD
Jo sumerunu aawssardun e aduosnuew payesnsiydos AL udPrY Ul LNod A woy
DI OS[E YIOM UONSs ISUED Y| ‘unduio Mgy Sy ut Sunyoe| [jus sea sip tasore sandy asa
paredosse spuada) [eardojorpd sy ut saimur mau v ‘saffeun asa jo uondope AP Y
U jo uoneanpa dynus A Jo ued Eiiaur ue swredaq samod 2 ut paasasaxd
i ueled 2 o suonepEsuO 2 jo suondusap o Surduedwodoe Suwmesp sey undio:
AP jo Adod L1axa Speau mop o sundy Sustorsnyp sy jo woly ur PUnoj 2DU0 atam siels
B I NEPUL PUE SAUMETUIL S UL urewas plod Jo saoen Awog X A1 UL SUONDAS UM
[IPa5U00 3 jo safewnt [nyiojod sey pue uayoey e wmuoaduos s ut (g8 punose pasnpoud
o) ugry s jo adussnuewr v -anduws 2 ur ssuaseuow wrenodun oy (e 10 pardod asam
[eaustndwio 10§ syooqpuey jo aed eaSaur ue AL SUOBE[[AISUOD 21 Jo sarmond
9 snowey sup Sunadwod sayy safeun g 10 ySnonpyraiq jo 1os e uasadar ospe 1
N S e udory
d Awouonse jo [asa) yliy ap uswnoop Apassardun pue sozadusa s 10y pareass
d sem aduosnurew snounxng sy Kwouonse Jo aBpapmouy diseq e sey oy auoatos 10}
TEAT ST UonrEULIOJUE SR anq X A Ut Jou pue ‘safewn A ur umoys st uonelLIojuL
donse Jueasar ap (v ‘og (saly dppry Apea ap jo anSoperes e Do Aue ur ueyp
Our unod 01 apqussod st KFurystuowsy samdy sy ur asey Loy suonisod sures ay ssa|
Ut squioys uapjod se umoys are siexs affurs ‘suoneysuod AP Jo samerunu 2 uj
Josadwa 1o jo udtaz s 01 parejau aaey A[uns asnur yorgm
aanwsod pue ajqeyaewar e paured siauwtouonse uetdutjoery ay ‘arap osadws a jo
M udaq ey Aewr ey ur Surpuess sandn( ‘uonisod [npamod L1aa v Afeotfojonse
= OHDIPXD 131 03 JESU S UNS A ‘Uomppr U] Tepualed [eadinyg ap jo uoneno[E A 10j
Hoduwn £1a4 v as0jua sea pue sasey a10§aq 1snl uoow [ny ay pey i ayep [Tauapiooe
SEM S 1918 ‘91 [udy uo suonisod oy o1 spuodsatios siaueld sy jo uonisod ay
N dwn s ae spqepear sem ey vonewojut Jo 2daid L1aaa sureiuos YOIyMm *sotsod
PO e *as1aatun o jo dew Jo aios e st ammerun afed-gng sty SPPOW UdDUE JUIYIP
Apsop safeun asag e Jo AydesSouodt ay |, 2 1m0 s w uMous aIe sypuour
13 pur detpoz sy jo sudis sy | apprur gy ur punoy st yaaea a1 jo uonesyruossad ¢
uerd L1215 jo afewn ue st AU suorepaw ut samdy parured A[njares gam paystuardas
wesSerp xadwios sy saueid aduts 2 o saurp g0 A Fuope uanum sem “lossipy
SAuty g woy Sunuo e Drpoz ayp uo suonisod syoads 1 pue uquo s Jo awn a
1OnEULIOJUL PA[IEIA(]  Ypaea 01 o) saueyd o Jo aqio A ut sonuendain oy jo
eldxa 01 pasn pur epjade-y sneuntepy Aq paquosap st L1021 siy | ‘uns aa punose Qo
PE LM umoys are Andudpy pur snuap yaaes sy punose s1aued oy Jo suquo dtnua
e utynduor ugry sy woy wesderp a1 o spuodsarion amidns diseq ay . Sur
SEPIYM Ssadewn pue wieaderp jo uoneuiquiod syoads e st a2 ‘suoseas pue ssaueyd s
Kaaunus 9w oepoz ap Suissnosip aadeyo e o1 1xau “xapoo 2 JO pua ap aeaN
Snotg A sino dosadws sy 01 s [am e s pue stotdem
) 10 wpnsuyp sopu se seadde — xnjjog pue sowsey — suma Justour A1 0§ "SSO1D uensLy )
NI Sy ay se yons 'sjeaap tayaang pappe saured ueidurjorery ay | ‘uonipen yaa1ey
PEq 203 2oviquus jou op oym samdy aeiedas jo vonruasad 21 se [[am se qnpd pue
B Suie sy ang SUOHELSA[! SIOIUPWLI) JO UONIPEN UEWOY A UO paseq ate k|

unyg anaicy



Dieter Blume

astronomical constellation had thus mutated into an image of female sexuality. Even if they
simple drawings, it is clear that these illustrations could also stimulate different areas of the
imagination. The images of pagan figures in these astronomical books exerted a strong infj
on the readers beyond scientific studies. In the memory of the monks who worked at Fl
images were dispersed throughout Europe.

One of the most famous abbots of Fleury was Abbo (940/45-1004), who was responsi
writing some important astronomical texts. It is possible that a manuscript with some of
works on astronomy was compiled for him. The pictures of the constellations are cop
one of the aforementioned Carolingian luxury manuscripts and were executed by a very
English draftsman (Fig. 23.3). His work transformed the figures into strange, demonie
who in their nakedness hurry around the sky and have little wings on their heads to de
their celestial origins.'® These drawings are yet another example of the creative transfor
the iconographic tradition connected with ambitious astronomical studies.

In the eleventh century new compendia were compiled at different locations thre
Europe, and these attempted to systematize the growing knowledge in the fields of
and cosmology. In 1056, in the monastery of Ripoll in northern Spain, the monk Oliva ¢cg
a handbook that offered a completely new and systematic organization of the material.'?
first time he distinguished the zodiac signs from the constellations and treated them
different types of illustrations. He also discussed the planets and created the first images
wandering stars since antiquity.'®

At the same time, a new commentary was written for the aforementioned poem by
icus at the abbey of Montecassino in Southern Italy. Like the monk Oliva in Ripoll, m
from different ancient authors was used anew and this work included considerable m
information. This important work survives as a copy from the twelfth century, with a ¢
erable number of miniatures closely following ancient models.'” However, new el
also to be found. At Montecassino, the figure of Eridanus, who is normally shown prost
river-god, is interpreted as the falling Phaeton, who crashes into the river. The miniature
a naked man with waving legs and arms, similar to a swimmer (Cf. Fig. 23.5). It may be
inspiration for this new interpretation came from a relief representing the fall of Pha
ancient sarcophagus. The commentary also has a chapter on the South Pole that is impe
see from Europe, and so the ancient texts offered no information on this important astror
feature. Using mythological information, the author tried to find concrete information
Austronothus or Southern Pole. Combining remarks from Hyginus and Ovid he offered a p

detail shows the medieval monks’ scientific curiosity and demonstrates how ancient 1
offer new solutions for open questions and could expand the thought process.

Throughout the Middle Ages there was a continual search for correct astronomical
tons and different models were repeatedly balanced. Pictures of the constellations were
an integral part of the design and used to mediate astronomical knowledge. To al
shightly monotonous nature of the star catalogues, the graphic quality of the images was
for a fuller understanding. It is possible to distinguish three different functions for the i
First, they were didactic and have to be seen as an aid to memory. Second, the images ofte
information, such as the positions of the single stars or the figures that give the constellation
names, which is not always found in the texts. Third, the images could stimulate the g
imagination as much as the viewers = and this may have nothing to do with the primary ¢
the illustration.

In twelfth-century Spain and Sicily, scholars translated scienufic works from Arabic into
Astronomy and astrology were the primary interests of these scholars and they opened a
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Figure 23,3 Aquarius, London, British Library, Harley Ms. 2506, fol. 38v. © The British Library Board,
All Righl\ Reserved.



\ ALY 91t

yiom aqeaedas v se umop papury Apuanbayy sem uondas s 2 SHQuIPIL 12 SIS ap Laqry
apn oy sapun Ays oy jo uonduosap [eatdojonse ue st 1ndeyd [PRuassd Uy SHUOLNPOLIIL JgrT
PA[[E2 S2DUDLOS [EIMITU U purE AFo[o1sE 01 UORINPONUT IAISUNXD UL NOIN IH ¢z Y1 31y JO wed
PUOD3S AU UL [] JHIIPAL JO UNOD Y I PAAIULOI SeM oYM (CETI=L1 11 ") SM0OS ey
JO NIOM AU SEM U2AIMOY SSn[npu snif10a0) Aq yooq | sup uep wenodun atopy
UAUOLAUD APIn0d

401 °1091'9€0 1 SW [ruasay | ap anbatponqug] suie Ssnasia  pog 7 undlg

e ut spopawt st urepdxa o1 pue AFojonse aowosd 01 AQEINs APUIUILD AN SAUMIPIUIL Y |,
3t 2o00ed 10U PIROD OYA ING IUIS MU S UL PASAUNUL SEM OM 22UAPAE Ae| v 10 s1amod
[earfojonse auenodit A Jo SAFEWT ALY 01 LUNOD A IT PANSIND (LA ¥ ey geapd st g auerd
affurs K313 Jo 2duangut ap paureldxa e XN [eatfojonse ay ut suonduosap Fuo A woy
padopaaap seam iy Aydesfouodr mau Aagdwod e pakodu pue Aunboue 1aye uayriapun
saouepd Jo suondidap 11 AP AN R IAPEI 01 PALIYA UG ALY LAY £1muad PUIAIR
Ay woy el Yuow ap &q sadeuw sapduns yonuw a aprsag) dutaadesd v o siutod wimeg
PUE ‘PIOMS © SIER Y0Oq t AINIDR (2SS Suryuup v pue Aiaesd v spjoy *apduexa 10§ ‘snuap
“santAnIE 12 Jo seare Jepnonded 01 12jal SANGUNE AUWOG SAUOIR D WO Surypey way 298
am 2duangul ou 10 | ey A auAYM suontsod ut pue ‘SSury pur sId[NJ ST UMOLS T SIES
Suuapues | depoz A uo suontsod JuAYP XIS Sunensuowap samdid Juasayp noy ut
uaas aq ued 1uepd A1aag . sameun jo aouanbas aarssardut ue ut saued s pue — sauofe
-uesed Paf[EI-0s AYI — UOZLIOY A 1IN0 WA (M Aputof ast1 Jeq SUONE[ASUOD IO AP P
1232801 SE1Poz A3 JO SUTIS I SMOYS | oM S oy uede umouyun aq pinom oym ‘snnpuag
snumoz snuedez snidioa0) A4q g papduiod sem yooq amod [eatfojonse ue ((¢g| punoly
s1a[na 10§ A[[enadsa AFpapmouy [Jasn PAFJO LI DU Suneuwse) pue mau e i e e
sean yorga KFojonse uo snooj [eads v sem asatp urede adH (0STI-+611) uajnesuayoH Jo
{1 Suapary Jo1adwg Jo 1N0D A 1e A[EI] UIARNOS U SEM SIPMIS HYRUILS 10} 12U 1aouy
‘Yng-[e woly safewut s Jo uoIsIA
payyduuts v st suone[[Isuod A Jo AydesSouoot ay g suresSerp o1 sepuuts et pur 1x23 Jo sisdo
-uis paeonstydos e st afed A1aag ajoame jo uos v sey armord au g se saeadde g ‘wiasAs [eped
v ut uanum stess ffuts 2y Jo uondudsap v AQ pApUNOLINS PP I UL UOL[[EPALL v ut andy
a jo uonndap v pue afied auo uo uonduosap [esouad e (pum *aded suo paredofe st uone[[2IsU0d
£10AT > HOM SUNG-[E JO 25N JASUIIXD SIYEW PUE SUOLE[[ASUOD A JO UOISARIP papiesap € st
soxyf pjausd o] ap uqry YL WY J0) UINLIM UMW sfewr pue AFojonse Kwouosse Uo syooq
1P INOJ PUE UMOUY [[aM AIT SIDUILDS A UL SISAUNUL S OSUOJ|Y Sury “(pgzi-gsTl) oqes [@X
osuojy Sury Jo 1) ystuedg a Ie ULEIE)) O PAT[SULL PUE PEAL SEA yng-[e Jo yooq AL
Koane dyoads v way el yorym aoueseadde aBuens sy sem 1 Asnonqo
sardoo s ut paasasard ssaf 1o azour sem saffetut duue(s] A JO WSHHOX A ‘SAMUII O 100
104 “saffewn pue 1xa (W O¢ x L > Buunseaw) safied-ajqnop e yoof pue a[Fur aa1dop
-Ajautu e 3e punoIE 31 1IN 01 AIESSIOIU SELIL PrAL 03 19pIo U] (W g€ x TLY) yduosnuedt
wewioy fre) Afensnun ue se (Op| 12T UOOs (61+1-19¢1) [Pzuapy Sury 10§ aprus sem put X
[eordojonse Jueriodwt 1YIO SEY OS[E YIOM SI SHHLP] gy woyy aedy papiduiod 1942 Ago
~[OISE U0 Y0OQ SNOLINXN[ ISOU 3 10§ [JPOLE A3 ST A PASH SEA pUF andel 011ydnolq uoos
K1aa seas uepipy wogy ALOSNUELE 33U JO DUC) "SIIUIS N0 A3 pue AFojonse 01 payiys ped
1SAUAUL A LIEI[D YT SIDPUT [EIAAS ST [EINOUOLDST 1a3uo] ou sea a1ay uonUMUL A “onamoH
‘paonpoid azam sa1dod IO I I UP[IA UL 1IN0 QUOISIA 3 Ut A1muad (puaainoj ap o
pua aya e A[uo sem 3| sutdrio ApInod st 01 anp uaaq ey Aewr sujy pue pae[nosn Appim
Jou sea snunp] Yig A Jo yooq renoeadads sup ey Jurystuoise st Ays 2y ut su
a[qista ayp pue ‘sxeas affurs ap jo uonsod aaed YoIym “siaquunu o astf easqe A U

101e1paw Jo 10s v atam ‘duereadde SUens JUI A ST Y | SIes paxy 2 uo Y
10125¢

D suonippe [e1aads - (¢'¢g diyg) eudojog] ut ¢z | punose apewr sem Adod Futatains
(6811-9911) 11wy ‘Bury uewion ay 10§ apew sea “150[ A[eunuojun Mmou st
duwiaxa prpuaids v (g-gg[ | punoly “smunpy Yiig paj[es st yooq sty Aepor pue o.&c_s.‘...r
O3] A e saFen SHUES] A PAUIGUIOD PEAISUL ING “IXI] IAISUNXD S YngG-[e e[
PIp Ao asojasay | euowan) jo preyiacy 4q une ojul paejsuen Awajo >.n orxc_sg
a 01 samnord o aredwiod 03 Asea sem 3] $a0un0s une Ao A jo Lue ue
XD 212 Ut s1eas dtour pamoys Ao asnedaq ‘Funeuidsey atam sarmoid asa saejoyos
10 “StpAW 2a16) A1 01 UOLIIUUOD T ISO| MOU ALY pUE u&:ubw..x.x._ sandy
Pzis 12 agar 01 pafess Amenadosdde pue uonisod 1exa sy u Kwapog Aq pasy
II® Sutmoys “saewn pajresap K1aa sey af “pprom dturepsy gy noydnong snotuey seam v:.a
A PAIPNIS IDUOUOLISE ULISId] a3 Aq Yooq dae[ si | ‘$9¢ punote pepdeg) ur uantm
Y00q s yng-[e tewn uqr uetyey-[e pqy Y pautenboe suresaq siejors K[o1g =_.

"SIUAdO[PAIP S 10§ SINUID I ST SALISLUOLL

SUN0D [eAos pue spooyds [eapatey Kamuad puaaung ay ur Ajuo padopaasp Ajjeas pue
PMI 2L Ut pat] 1asamor] atam sadoosoloy jo uonemoes aya pue ASojonse jo asn
FUL "pHOom a1 Jo uoneard sy ut sowsod ayp jo sued saddn ay jo sjor a uredxa ppnoo

SIY) PAsn AQE[OLSE Y LI SUOE[ND[EI JOOUIPUN PUE SIEIS A1 PAAIISQO OYM sIaUIOtL ® palagjo ATo[onsy “UNET Ul J[QE[IPAL MOU SEA YI0M snotie] s Atajol ] a3papmouy jo
: J - C

savps a1 Suriniig aunyg 42121(]



6l¢

UONE[NIIL JIPIM € pUNoj pue padojaaap satuany sem pamouy

QX200 € yons up K A ut paseq dudpne 1apm v o3 das puo: .
‘Bury 10 1apna v 4q parowoid 1unod ae paresoqed 1say sem alpapwouy] saly PPN Yty g ur

! av 2 A 2DUDIPNE UL YIYS JIUIEUADP © pauasay
20ua1ds Jo L1081y 1a8F1q A JO dUSLIEILYD OS[E ST RIYM I iy pPey

v ut —thh.. suen) sem U:a

~da1 yiom sty enuayog] pue ‘purefdusg Kurtiian ur umouy os[e sea 1t AImuad auLanog ap
- " - H -, ~ ) )
jo Suruuiaq 2y 1y SPIEMUO AImUd (PUIII A JO J[Ey puodas A woly A[ei] wayuou jo
. 01D ) UL PALNIL K[APIM SEA YOO( §STI0G [EYIIP UDLUOIMAUD ARINOD € UL UL g
. o’ 16t 1 ut dngsSny

! p > A[[euy atam pue aduessteuay i ut pardos
urjjopaey] paeydy AQ UOIsIaA paund e ut panquastp Ajjeuy I Bl

a1am Iy ‘safewn pue 1xar A Jo ssa00ns el ) 10§ uosear ap »Z_.»_:._L..._ ,__._,_. .,“::._H,”_Sw
12> Y papiaoad aq o1 pue wasds [eardojonse .=_..._: r.::__:.:. atseq a3 pur Z,.u._ ”__.____..h_ ___..“_.MB
oym adoadAey 105 yooqpury tepndod e sem .,..AE.:A_.J..:: 12 SIS 2p 1G] 1Y O 3 ,.. ..J :, . _.,o_t
payusal e voneuedxa [eardojonse ue ...._:z_.., .:.J... aard pue siuawapd _:...7._..::. :.._._ H ( .,. H
pousad SI UL UMOUY [[aM 1AM YOIYM S[00) APPAIIAD PUE SSAIP LLIDPOU dAry ,...”:..._.. .._.‘... _=<
saouaLIadXa S19pEal 21 01 SUONIAUUOD AUEL UM AU pearsut Ing ‘sTutaq dnst ::... :.. __.:,_ un
Lopdua j0u op yorym saueyd s pue suonepsuod A jo safewn pauuryd ,_:....f [PryoIy
2ouaiadxa Jo a101s 1o
ut pasoypue Ay awedaq Aeam sup ut LFojonsy saueyd ap jo _...._:._:.,.“.,. v ri...,_...:.”?..:_.:_
PINOY OYM ‘SIapEAL AP JO PHOM __.::.,.:.x-‘z... ay m puodsaniod sadia ...: CUIT 283 __” .:.:__%~§
“J[SUIIY ISEI[ 10U — SN SIY JO S[EMD[AUL AU O Je[ILs DU ¢ ..x_ os[e p[nod .:“ ._A_._J”_ﬂ _ﬁ :
u._a_:a v ut Jossajoud Aaszaatun e ay1 syoo| Andsapy ‘poorsiapun A[ised aq pnos Futue U
M S[IEap st e
JO e 241 10)

os *ad£y arxmoid paysiyqeasa ue pasn o “Fuudg Sunuasadar uaym pasn ospe

LD UTAME [[AM SEA STI0DG [JELYITIA 1B 1EI[D STILIY i.:::.?:r_.: uay A\ ..u::.,:._ e
ssaip ::&u_... AP PUE IO 10J INAYPIOD d[qruoiysey .2_. ..:._._-.:f:.# ._.:._ poois .*5.:: 1€ 7... : :5.. -
Suyawig “asos v Jurpaus pue ssazp suy v Juueam Ape| paumord _5.:_...: 1 .H. .,“, ,___‘:..> . _:_: r
U1 SE ([ONS *SULIE UIDPOUT (A JOLLIEA © SEAN SIEJA (U2Z1IL dqou 1o ‘doystq .... pnle aq “,__ 3.:2&
-tdn[ “ssarp apduuts e ut saunrey oy seam waneg K1a100s ur dnosd .‘._7_._.:.:.:.__..._ pauasaid: .«.: 3
K124 “s1apeal siy 10§ 2duaijal jo siutod puy o1 pue 1eap aq 01 suted e osje sem .”:_..“::E. m...ak
[ERSI[AD A JO UOISIA ST PAUTLLINAP 1LYI UONIPEL [EIISSE[D Y2 10U puE saduanyut [ex13o]«

O S0 (et Ing
snnpuag snidioa0) £q apewr ey 03 Jefiuis sauuewr v ut syoogpuey [eatdojonse ut siels Sutidp

. g { Sis p
11 saueyd afFus ayp paysmBunsip ose pue [wap atow Apuesyiusdis |

~tem 3531 Jo aduanyut a jo uonduosap ay uo paseq sem saueyd oy jo :.::..rd;ww“_._“““m_u%
‘s1apeas sty Jo aosuatiadxa ayn 01 2duaragar Fuons e 10j Furyoof st ay uredy _,_h.:z A _,A,:._A_“ -
woy aewduo Anotaqo Fey oy pue [(up ay | ‘Sey v pue [[up e 1oy _:_..z.# ?...::.. ._:,é»_
oy a1y AYS WISINOS A1 UL UHONE[PISUOD Mau sty passod _:.:. ‘9 ”.7._.,5 06 :___;._:._..:*_ “7...._&2
yomgm .O..::..i.;:: :.::..3 .t.—..ﬁ:: A1 JO UOWIP Y paf[ed oY AP\ AN _._u Jo uc .“ ,:. ‘ u_ca_
[earr0daqe ay . "Xapod AInuad-(j[aml A3 Ul SAIMEIUIL IO Ul punoj ay .,_::::..w ,,_q.;:_z
WIBINOS A Furpnpul ‘WAl JO Y SUOLE[[ASUOD XIs 5__:_‘_._ 10} PAYOO| SMIO: r___: ..v.
arojasay | wFe-A10) sey Awajoig nq ‘suone(asuod 0omi-A110) paqudsap ,”_.::_ .4,:_:_‘..
. "S12PEAL SIY JO e ST [[am se dduatiadxa umo sty woly Funpawos pappe gy ,.___“_.._ .._S_
Ag1 spuey ssnuepuy ojut Juatunasut sty and .,_&:7 Ay 0s pue ‘[[am 1 .su:.,_ ,.::...r ,.__.::_:..é_
SANUNOD ULIULLINIPIP WIPNOS I UL PUNO} A[PPIM ST puE “Id(Iz v 03 Ie[rus :._. ,_::um.
[E2ISNLL DIQELY UE ST IAIMOY ‘SHUOUDT) “IIYY PAILIO[ SEA SHOUD) paueu h”.u, v :..__.?_u“;_:_a:
[PEYDTN ) U2aq daey [[am Aew 3t os ‘sndour) jo peasut {:...#E.. snoup”) h...?...‘smz_ X “ A» o
Aamuao-yayama ssnotuesay uf sadewnt sy ur payuasardar Ajjensia usyo os[e ,” M pu ,M_H_,_ .
:- lp—:—u&—.—blb—u —-.IJ:J.J:— o ur uonuane ——._.u.JLI —4.‘.)_.4.4.3— .—,_::1——.4-:::,« I:_u uraeys ud.dz—>. ﬂ:ﬁk
se ‘sndouery “Funum a3 Ul 10415 ue WOy paAnsal ey ([ Aew sty ang (e ,:_..m_.:,: put .,,hﬂ_m
umaey ] Jo ssuatuafa aziudodar 03 d(qussod st 3t vonddsap siyp uf udNNSUL PIBULNS SI P

savys aiy Suringi g

8¢

A6l 19)'TeeT
Y pun snuepuy ¢z umdig

-“On—uc__r‘—r:ﬂ:::-.vl b——.-/_z.-_.r:.:fn.u .-.::b:/ ‘wnuoue) suuruos eand

B ULIES oYM ung a1 jo uos a se uoaey Paquasap ol *(¢'¢z “Siy) afeun AnewI[e
491z Jo 2105 v paked oym uew PASSUP-[[am € “winuour) syuvios vandi.g A pappe oy “andy
£ 3q os[e pinoo ang 1aem aa oyur (123 Oym uandy e 10 12wtms e se u
SO [PELDIN “I2ALL SI UL paUMOIp Oym uomaryj uajey
SEM [potu e se pasn oy adudsnuetu snotuens ©) A ut oy
aduosnuew snowew

MOUY sem snueprg
o Surpappeaed sawnums ¢ se
M 'snuepLIz stased 1apouy

£ A JO drmaerun dp ut durp Aaem par ay jo asnes 2
SItp pue — yaeap Juajora pue USPPNS © Iayns [[im ang ‘Yous pue [yuneaq are us siy 1apun
apdoad ey shes 2H ['9p sty woy swas uoneaudinu [eatFojonse sty uaag “sso1d
HUD o1 1epiuns pooq jo moy Fuons e

ap
SEM 219U pue paosard sem puey WEu oy ey Moim
B3 [, X 1apo s oy uonewnojul ap pue afewn sy uaamaaq diysuonepar R0 v

O SH “PULY PAIO[OD 10 1M (I UPLOM © SEAY eiadotssery ey pra
T Awajorg JO uonepsuen uney a up eadorssery Suikin
mE:& SEA JEL SSIP DU W0y pueq

AB( P[NOM ST0OG
AP Jo Sutwnour jo amsad v ut
2A0E1000p v udsardar Aewr 3y snoumsAuwr are suSuo
Amerunu >Futs sup ur Ajuo punoj st (reap sty puey yaf s andy s woay spremumop
D dur| Aaem par e st Aoy et Admuao-yyyama s uj e
OLI3s way Yool ay pue wiy 105 uensodun K1aa azam safewn asay 1. wdudsnueur s woyy
9 jo suonduosap oy ase suone(asuod aduts sy jo suoneueyds
Uop woyy Lreyusunuod Aamuao-ypuanaps ay se
o—ﬁuc aduosnueur e ur SAUMTIUIUL JO SOLIdS A se

tadossery st ajduwrexa pood

2 SIH 421ed pauonuatu
[[PM se snotaenan £q uonejsues so
M SM00G [PrydI Jog autod Sunies ay |
sady appiy ammua A1 Woly X
M UL SISIXD [[0s 31 Aepor uaad pue

OISE [nyssadons sow o seam 11 adudsnuew omi-Au

.:::\Q 41011



1T¢ 0Te

BE AN (] M0u ut se)

=00C] 11 ¥p|quidrs 128210\ pur Jaugel awnjg ‘oz wp Yapoqigueng ayostaakeg yorunpy
18-9¢ (9861) ¢ ..,:.\m:sx:.:._.... H HAPSTUDISI=1PSIGRID 10p 20500 ) s.a.:.t.sx:..N L suone[asuo))y sy
DOF] STH pur yng-[e ulesnp-| nqy Jawouonsy ay |, Yazmuny o ¢ IN-) ¢ deyy (] ;ou
D0S1-00Z1 11 #2p1quing 3282121 pue Jaugep] ‘swnig 'o¢0 | SW [euasay | ap anbaponqug ‘stiey
‘uossad awes a1 100

pur sQay | e aziufodas ) uptp Jejoyds no ing 180 speway v sesiapo Suowre sasoydiow
AWos tpim adeasd o1 utea ut satn pur snapag 4q pades sea snay 1 e K10 aup spa (WErT I
PRIV) PIAO 2fod wainos ag i 1oy paynuaps pur sjod waypiou ayp o vonsoddo ur sea
3T TR0 OUISEINUORY JO IL[OYds AP 0F ‘saem A ut osstfiery Jo geaq ead g jo uone
D2 A 1dador 01 pasnjal souran() jo AW 2 QYL e LM (€ 1| [| prmonossy ac]) snudlY
 BUBIZZONG PHOYIS,, UWIEU ) I2PUN UMOUY Os[e st AIPIUAUWOD Mau YL TE AN 90201
DU UL ST) )0 | 008 [ 12pPquis 128219y pue saupjepy swng i | SW [PUODEN raN0NqIE ‘PUpPT
1 (000 *utpaag)) puvssiousy pun gy u Apgy HpsVOLOUSY SPumnp sap unuadny swnig (|
€€ INSITD) "TO-001 (1 Mou utse) 0oz 1 -008

S 4aSzIdpy pur sauyel wnig ez ey Hay WA SW "ruednry exroisody exxonqug suoy
6T NI "66-16 (1 N0U UL s) 0071 008 | Lppquins safnap pur daugry

39 SW Aapey Kaeaqr ysnug ‘uopuo Suiddos 90€T SW Aopry Kueqr] ysnug ‘uopuo
F IN-IED "L6-96 (1 mou

DOCI =008 | Lp)1quads 1380 pur U Swn|g (6eT¢ 1T SW euoneN anbaporqig ‘surg
T CIN-IED) TL8-€8 (1 ;ou

OZI-008 | 2p1quing 13822 pur Saugep] ‘swnjg ‘epec 17 sy peuonen anbatporqug ‘starg
‘8T IN-ITD) 6989 (| mou

Q0TI 008 | ¥p)quiaig 33820\ pur “Saugep] Swnig /49 SW Spry Kaeiqry ysaug ‘uopuo]
€€ AN-IED) '99-€9 (] Mou

DOZI-008 [ 2p|iquis 12829\ pur “Jaugey swnjg 06 SW ‘[euonEN  rINONqIE ‘PUpT
"LE=1(010T) €L sammsuy ppoinory

21 Jo [pramof NoOg] amdL] eIy UIPLT AP UL IrIg A JO DUCUMNOL] Y [, INYI(] q
‘€9-19 (1 Mou ut sv)

D8 [ p11q1ans JAS 2N pur Saugel Sumig 06-LL (S00T) 6€ Awiouonsyy fo Luossipy g fo pouanof
andyuory Lmdurl] uapia] ag jo asery sy suoneatasq(y Aedurlq ueidurosen, ayya(] g
OF-8€T (S Mou ut se) suaavapy g Surapic) ‘poom
6L8 *LE8 "TIA (€T6 1 Frzdiy) Youc| v pa wmmapy 12 avdojopyd smdnu a1 ‘eppadey snuensepy
"(€€61 8681 “utprag)) avmbiu

# HiroupuuIo7) SEN “q H(9L6 | UOPUOT) 0SID7) SIIMPULITY 0f PIQLOSY SHIpAY a1 furee) (]
€L€9 " (€10T "PIoIXO) 53 Appuy g1 puv Aymbuuy wr dydvadorw:y

PUIUOUIDY | f1 Funpusmf 1NN " €T AN D) *L9—€ (] Mou w ) 00Z1-008 1 42ppq
SBZIDW put IDUYEH Awnfg 238 16, ) I SOA SW nsiaatunsy iy 1op yaatporqug ‘uapra
Te=gr (1 M0u utse) 0071008 | LppquIaS 87PN pur puyey awng

(L00T *uaptary) auvssiouny uvidusjomw;) ayr w ASojomsory pup Awononsy uvwoy

N1 Furiapic ) ‘poosisty gl os[e 2 (8661 InouurH) uuofuapuapyy apsiunoiy acp 1siog v
“(LL61 moyuang) 279 “oa ‘eiado sijiqeiaua epagg

2L, Aonvy ac] syrquiand | vpagg ‘souof A\ ) {6661 [0odiaary) | Jo Suroyayp ays apagr syean 4
(sae3s ot Jopun 2ovadstp jo premar sy and pur UDAEDY U1 UIAD duureys

P 1P ‘sor AFn pue snopnorp s yorym ‘siaod AU JO SI[QEJ A MO[[0] 10U P[ROYS IM ‘TUOLI()
MY anoqe Jeay am jp) | aredof[od e1apts 1aun udms wapasiaw 12 amueuod arewejur wingaed
D ‘eepusw esouaiod de enonpis 12 ‘winimaod senqey inbas snwaqap uou ‘euoti(y 10 wing
Ipae wane opuend),, (¢8—+/ ‘6/L ‘[1 qr1 ‘wvrydosy somy w WRUPIUIO? ) *STUAUOID T
619°€19°609 ' L6< FOC PRE DAL POIH L (LT € 2554p() IDWOH {6-+8F ‘8] o IawoH
(910 "urpag)

1 11 32ed “asopuvy g pun Yoipsusssi g unpsinz [PHTIE] 21PN 19C] :UDSSIDURY 4op pun SRR AN
IS B2 A\ pur Saugel W awng (| pur (10T "uipag]) 00T 1-008 | 1ed “asviuvy,
Y WS | IIE] 1[OWOY JICT ISR SIp Aappquins I A\ pur auyrH W
(I 995 uonruuojur papreiap atow 10y pur ‘winununu ¢ oy Pa2npas a1e 213y SNON ()E] M
suoneqasuod Jjo safewt 1aa00 argm .:_G:...:_..ta AAISUIIXD OM) UO paseq st ._..:LE_.« sy L

SIION

N : ¢
€1-8 IN-10) °7 deyoy *(1 20U L se) 00§ 10021 [T PpIquins 338 pue saugjep] winidl £

= ‘ swnyg 9%
el AN-e) g deyny (1 ou utse) 00810021 11 Appquaas 18z pue taugieH 2
gk ; ¢ deyoy *(1 ;0u ut se) pog | 00/
11 Lppquans PERARITN pue Jaugel awnjg HGOOT MNP UELY) SPHIIE] SIp UINYZ pun Wapig] :.i. :......__ ___‘”M o
uas 1.:: :_.r.). [P OIS WD UIPUNISILAS “UUPULINYOY S 169-TE (8] Mou ul s) :&:..w...«.‘ 4 -
. . 1IN g odey) () ou utse) 000021 1 4ppquaas A9 NC_& i
'S
U JUEH W[ (9p—p¢ (S MN0U Ut se) unada] dSwn(g ‘OgeL 1 S d[ruoneN anbaporqe ! )
v . “f IN-ITD) (] Mou ut se) 00¢} )
U0
0021 [] Pppquans ‘123210 pue 1ougjep] SWn(g ‘f£ ] LT SW ‘TULINEA earjorsody exaporqiel swoy

savps 2y Surining duunyg 4111

oc

6l
81

Ll

]|

>

[}



