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change Cu lex ta rs alis gen et ically to inhibit its propagation in nature, and to

~‘ render it les s effect ive as a vector of disease.
A resun~e of progress for the year 1977-78 is as follows~

The number of mainta ined strains for genetic studies was increased.,
B’~. Mu 1ti ple-marke~r strains for genetic studies and identification of

translocations increased to 8. Three new mutants were isolated
~C. Among the translocation strains that show promise gre: 2 sex-flnk~~~~~~
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3 autosomal. Two sex-linke.i are multiples , involving all chromo-

~~~
. somes. Two autosomes are 1 hoinozygous condition ;

D. A sex-linked multiple translocation strain was studied for competitive-
ness in laboratory and large-outdoor cages.

E. A new method for isolating heterozygotes and homozygotes was devised.
F. A pilot release study was carried out at isolated sites in Kern County.
G. Population dynamics studies on native and release immatures were

completed :
H. Mark-release-recapture studies were carried on throughout the spring

and summer.
I. Computer models were used to determine number of males to be released

this spring in 2nd pilot study . ~i
J. A mass-production program successfully produced 84,000 males over a

pre-determinedtime pe~ iod. Ap’other for this year ’s release is

~-7--underway . . -~ 
. —

K.KIn vector competence studies , a refractory strain was successfully
selected . Genetic studies determined that susceptibility to WEE
virus was dominant and controlled by more than 1 gene.~
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A n n u a l  ~~ re’ss Report — 1 9 77-7 8

l i l t  t’oduc t t o i l

Since we have been reques I (‘d to  SUbIIi i t  t hi’ a i I nU a  1 ~‘ O ~~1’ I ’ :33 ;  r o~ ‘ i t  t o  c oin —
o ide w i t  13 the submiss ion of t ho proposal for contract renewa l • ~iiid our las t
Annua l Progress Report was submi t ted  in May , 1’177 , this Annual Ii’ ’g ’ss
Report covers approximately 8 months of r esearch .)

01’ o c t  iv’’:; during the 8—mon t tis t ime I~t ’i ’ iod were t o  pur :;ue t t o  U t imi t e goals
o~ pi’essed ui the  t i t  l o  of the  project. More 5(’. ’O it  ie.i 1 i y ,  t t i e  1’I~~ m. I?’ v  . 1  2 ort
were to  develop golie t  ic systems which when m t  I ’OLIUCO ( l lIlt 0 .1 l i l t  “~ I~0Pu 1.1 —
t ion of Cu l o x  I arsa i i : ;  wou Id c o n t r i b u t e  t o  t h e  :;t ’ i f — ~1o:; ruc t 011 01 I le pOj~U—
hit  ion and/or p laci’ Chdra Ct or 1St  I CS ill t h e  populat ion w h i c h  WOU Id e i t her  a c t
as autocidal time—bombs or make the popula t ion lesS I 1 O X I O I I : . .

The y e l’’v , i n o e  of gon er ic con tt’o l rescarch l ie s  in t Li . ’ 2 e l i  ow i rig I • ic t :; : 1)
~ l IL ’ 1’0,l ‘~ngly  coust  i’a m e d  I .iw:~ have ~t1 1 bu t  l)~1ll n(’(1 son.’ 1’1 t l ie  ‘ ‘~~ ( i t ’ i: ;tit ’d
p. ’ .;t I ci dos , and t he u~ t’ o 1 others is sevore l y ros t r i o  .‘d .‘ ) I t ic  dove opnien t
ot now chomica 1 agents  is becoming more and mor ’ di f t  i c u l t  and ox~’, ’1I:; j v ,~
under  t he 11C W r’egu 1 a t o r y  reg i tm’s ; 3) “n atur a l ’’ pest 00131 ro m , ’ol la n I sms o t t  I’ll
.11’ .’ d i:u’;i 1’ ted by t ho use of chemicals , espec ial ly  wh ’li prod~i t o  r ’ :; r -. we l l  a:;
t , l l , ’e t VCo t ors ~nd po: ;t arc K i i  Led 14 ) t h e  g ’ti . ’ t i c  ~ ‘~~‘ ~i u tool (1,3 1 . 1  pproaoh
ot for :; .i h i gh ly  :ipt ’0 ie~~— S p t ’C i t ic flle~ll3S of tilosqu I t o  ccii  t t o  I

The 8 ma j or cat  t ’go ri e:; of our i’t ’:~eat~c h are dc:;c r i  hod be low :

A. t . . i t ~~’r’ i oi’v (~o Ion i , ’:i , C~’rn ’ 1 ii.’ ~ t x’a i ~ :; • and Ii i:: I c  1 . ’ : i , ’ t  10 ~ t u d I .::

The numb er ot  w i l d —  t ~~‘e 1 aher,i  I oi ’v 00 Ion  Ic: ; ma i t t  I a I ii. ’d I I’!’ : 10 0 1  Ic
15 9; ano t i lcI ’  St  rain , 1~erkol ,’v , i~i .  I o O i n j l o : 3 i 1  C : : t 1 ’ .l 1 1 3  which

1101 it~ ::omi ’ o ’ i i o t  vpt’ ot sev.’z’a l Cal  i t  C’l’fl 1.3 t i l t  L V i ’  11 I i . ’:; (T a b l e  1)
‘V t ’S add I t  ioti.i l j ’, .’O) ’. l ’.l ph 10 t ra I US have boon t ie  Id l o t ’  ~oVoI\1l  (‘.‘

.li t0!i:  t o  , , t , ’ : , ’i’v. ’ O ’ ( l c t  Ic va riab il it y . A total ~ t l~ S O i l ’1 . ’ m u t a —
t ion t i n  es ar~’ ma i n t a in. ’~I ( T ab l e  ;‘ ) , ari d t l~ ’:;c i n c  I udi ’ i tt. ’w mu t . i i
:0 o~’k :3 ( i ’t ’ei iv , gab leti , divided eyo , and me lon ot I c  ) . The n e w  mu t at  ion: ;
.11’ . ’ t1t ’~ ct ’i b oj  be low .

Mu I t  j p i e — m , . t ’k . ’r n u t  .i I ( M I  1 ines 1ia~’. ’ hoeti j i l c l ’t’,l: ;o, j t o  8 ( Ta b l e  3)
antI .1 add i t  ion~i 1 oI l , ’. ; az’i ’ C urr en t  ly being c e l i St  i ’ t iot  .‘d

W I t Ii r .’ t .‘t’ ’in - c t o the  h e w  flin t dil  t ebony ( o h )  was :;howii t o  be s e x —
I inked . Like char it ha:; comple te  b lack  1 .‘g: : and . i t i  t enna . ’ ; however
I In ’ :;~ ‘,i l .~:; tha t ar.’ not b l a c k , as on t i t . ’ abdoni. ’t i .  ,l1’ o gray in  .-e b r

her t h an w h i t e ’ . ‘ I i i .  i ; ;o l  I t O was made from au i t ’3 ’,ld I at  ott I in.’
Mo Iotiot ie ( r m ’ l )  a ;;j ’oui t , i i t , ’oLi:: mu I ,i i i l  , shows no ev idoi~o.’ ot be i ng

, sex— I in ked ; pro I I n~i r’v ovidor io . ’ p l.ioc:; i t  Oil l i t ’ ’ ~;, ‘t ’ U 1 ) I I
~‘.I’~~ iIp w i t  13 b L i c K t ’y t ’  ( t i l e ) .  A I I O (  t l i ’l’ 110W ly—t oun d mut a nt  , 1’, lb  I ,‘~i ( ~‘ i l’

auto sotn ,i 1 like m e l ;  p r e l i m i n a r y  ov j~b cnce I i  t i k s  i t  t o  c u’m i n . ’ 4, c ar )

wh i oh is I i  nk agt ’ group I I I  . The l.t t t o t ’  .‘ an tosol1~i 1 mu 1 .11 1 on:; Wi 11
provide raw mat ci’ i a l  to cons t ruc t .1 large number o t add i t  1013,31
mu I t  ip le—m a t ’ke ’r l ine: ;  , and I hose w i l l  he added t o t ho current  1 sex—
1 inked m u t a n t s  on i i  nk .igo group I and 14 

~~~~ t osoma I n ut  a n t : ;  OIl  t i l t ’

o t her  ~
‘ i i  ‘ik , i i’ ,e groups.  ‘rho most  i’c~ ’. ’I i  t lv ti I ::coV - t ’o , t  mu t a t  I oil

divided eye (de ) , a 1tpe~lr ;; to be aut  osoma .1; howt’ v& ’r we ti i v t ’ not

-

~ 

-~~~~. . . i.I



dot  .‘t ’ u n i u i . ’1t i t : ;  1 j n k . i i ’ .’ rt’I. at  i o I i : ; l i i l t .

Wor k  w i:; .‘ i so 110110 I o ~‘ s t I l s t  i’uc t 1 its ’:;  w i t h  a t  1. ’as t .‘ ;~l t I i . ’ :;.‘x—
I i nked  m u t . i t  ion :; . ‘I ’li. ’st ’ l i i i , ’ : ;  w i t  11 : ; t’X as t h e  t h i r d  fli , i t ’kct ’ will

h oni  ho used t idon I i t  y t lie p o s i t  ict~ t spec ii i c muta  t lou :; and

~l 1:1 I a I l c o : ;  b etween I h eti; .

M u t  at  t t ’ I l : ;  and m , 1r ’k , ’t ’ st o c k:; are ,‘;;:; t ’ t i  t Ia 1 t o  out ’ work t o i ’  Vat ’ I t ’ l l :3
t h ey at ’ , ’ uI . ~~’ ,’ ; ; : ; . I t ’ s ’  too  I: ;  f o r  iiut&1. ’i’;; t , i nd  I ng t he ha:; ic gt ’u—

0 t 10:; 0 t I he spec i 0;; , t i sv  have app I i  cat ion in the I udy  of chr onic—
some mapp i h g ,  t h ey  :;orv. ’ t o  o e i ; . ’t icd l i v  i do n t  it v the  p o ;  i t  iOn ot

It. ’ ~‘ltt’oni ~’;;, ’ui. ’ l il t  ,‘1’ ~ ’ t t , i I 1 i ’ k’ : ;  ( t t ’ , I w ;  I 00, 1 t l o u ::) • ar id  can he used ,I : ;

1 0;;;; i t ’  to  t 1, 1001’ :; t o o  k ;; t 01’ t i e  it! t ’XI ’er  1111011 t S

B. 1s~ ‘ l a t i o s  I i i  t o i ’ ’ I I au l g t ’ ‘!t ’S

rh. ’ mo st i I : i ; ’ , ’l ’ ( , I t i t  .i I V , i l l l ’ , ’ ‘11, 1, 1, ’ h I  t l i . ’ ~I r e,I 1 ’t I;;e I , it l i i i ’ 1’ ’t c~~t hil
an t o o  ida 1 :;\‘ St  .‘lli:; W I I  I 11. ’ dc v. ’ lopns’n t t ’t a iiew :;v: ; t i’m by wui I cli he w
h o t  ‘ t ’ ’ ’ .~ ’, ’ ,’~~’ i is  ,1II~.l ti~’Il)0.~’,’l’~ ’il5 I 1’ . l ; i : ;  I 00.11 tons  ~‘~‘ii I d  be ide l i l  i t  i t ’d  more
F. I ‘, . 1 ; i  t he c 1 .i’;s i ca l  l’seutlo 1 i nk a c , o me I t i ed  • a h . ’ t ,‘i’e :.v i’ou:;

t a l l . I ‘ . 1  l~~ll 1,; 1 n.lii1 ’ed in a w i 1.1 V I ’ ’’ t I im f l l . I 3 ’k . ’~I phenot  ~ I ’ i c . i l  lv ‘I l’v
ion i .‘ I ng t’ad i , i  t Ion and i’,’oo vt ’t ’od by t ’l’o:; :; I ng pot out  Ia I t t ’.i ns leo.  i t  i t ’ l l—
c . t t ’ r ” ,’ ing 111, 1 10 :; W i t  li a mu i t  i~’ I . ’ mark . ’ i’ I i  i i i ’ . Thut ’  1’~ ,i i ’ .’ back ~ t ’os ;;. ‘ tl
t o  , ‘t ’; ;, ’i ’v , ’ l ’;’~’i~o ; l\ ’  . To cl’t a I n  t i’ m :; I 00.1 t I t ’ll  i t , ’t:io ~~v~ , ot  c: t h e  I so—
b . i t . ’d h ot  ,‘t ’c .’v , ’ ’t ,‘ ; ; . t t ’ , ’ ittbn’..’d ,ititl t l I t ’ i’.’sul t . i n t  j ’h’O} ’. t ’flV 0’.’ ;‘t 3
~ 1 ud:; : ( l i t ) : ;  boc . i  ( I o t t  t i om o . . V~’ ot  c;; , hot  .‘1’~’.~~’ct ’t , ‘:; ( W i Id 1’h ’;s’t \ ‘ ;n ’; ;  1
~(Ih t  u o r m , i t; ;  (n u t  ,l l i t  p h.’t io t  V I’ o:; 1 . l ’ r ’otn t i l l : ;  m l  x l  i l l ’ .’ 1 ’t t i ~’i lk ’ovgot  0:1
.1 : 3 1 i i , ’t , ’ t ’ , ’ .’ v ’ ot  0:;, p a i l ’ : ;  at’.’ ;c ’le, ’t ~‘d I t ’  ; ; t . u t ’ t  i u i d i v i d i i . i . 1  I its’s
i t i c : ; . ’ wi t i c l i  ~~t i ow 110 t n t i t . l t i t  I ’ t ’ s ’t ’, t ’1i\’ 101’ .‘ gol i . ’t’ . i t  m e l  1:; . l I t t o st  o t i  t o

V ’ ’ t ’  I ~ t t i  I t  t t i . ’\’ It ’ ,’ t l i t I . .,~,,t t 1’ .t t i s  I t ’,.’ ,i t I 011 1l , li0.’.\’i ’,,’t e I its ’:; ( 1’ igut’e

11 v ( 13. ’ I I : ; , ’ o I I Ii I ; : .1 . I l l t I . I t ’ tI ni~ I h o d  a i’u~~’ I’t ’e.’d I fly’, 1101110 ? v i ’, t ’t o i i  fl,~
‘1 .11)  III! t’;.’’ I . I  I I I . I ; . t . ’o.; t . 1 ;  5. ’,: : . ‘~~ t . i t ’ l  i~;hi ~’~i i n  l i t . ’ .‘ 1st  y ’ener at  ion

.1 ( 0 1 ’  i l i l t  a t  j e t i .  ~.t’c. lt ~1 i t  I len I t  i c:; wore ..‘xperi t ’iieed • most  ot
wI t i t i  w .’ t ’ . ’ 1 .  1 n . l t , ’I  V r o t  at .‘d t o t he i ttali i l i l y  to di ::  t I ::~‘, ;t i~ h hotn o—

is ’ ‘ 1 ” ’ . ’ 0 ,‘o t ,‘:; ,o’,I , ‘t ic , t ho pt ’ogeny o t i nbl ’od hot  ei ’c ~ V got  t ’:;.

I ’ ,’ ~‘v. ’ : . c .  • I ti . ’;;, ’ .11 t 1 101111 0;; W O ~i. ’v i sod , I I 3  , t  i t  et ’t~,i I i V.’ mc t b t c ~I t h a t
I v . ’: ; I ts ’’ :‘i ’ .~d i a t  i o n  of .1 mu t i t i t  —m,lt’k.’d sI oc k . When  h o t  ,‘ t ’o5Vi ’.~’1 0;;

.0” ’  i:;~’ 1 .1 .‘d i l l  t t ;  i ;  : ‘ t i , ’i t t , ’ ~iti ,l then  ~‘ i’~’;;: ’,t ’d , I ho t ’ ,’; ;u l t  . l l I t  j ’ t ’ ~’ t ’. ( ’ t1V
I t  : I t~~I 3 i . l i t  i eli tt1~lfl1 ’ ;‘.‘,‘i’,O Iou (ti tti t aitt pheno vp. ’1 , I t’ , m t i :; 1 coat ion

l i t ’ t  ol’ ’ .’V t ’, . ’t  ‘:~ (wi I d )  , i t l t i  n ormal s  (wi 1,1). Thus Ill.’ t r an s  1~’o.i t ion
ble l io .’Vi ’, ’t ~‘;; , i r , ’ m.i i ’ko1I  and 0,1:; l i v  t ’ .’t ’oy’,l t  i ;~.‘d • , intJ  I i l l , ’;: 0.111 is’

tab i i  :di ’,I imm ed t , i t .’ I v .  111105 . I t ’  e ,t i s o  sub sequent  lv t t ’st eel t o
V e t ’  i t  V t t i . i  t t hex’ .1t’C I h i l t s  I ~‘,.‘.i t o t )  hoiiio ;’’,’ t ’,,’ t o  l i i i . ’;: ( 1’ I g u t ’ .’

0 1  ic , t t t i ; ;  I t ’ s  m et  tied we t ’ t ’~’ t’ t i t  Iv i;;s ’I,. it. ’d ,h p W t ’ bt ’.’.’d lug  tI , ’lr l , ’s Vt ’e t , ’
t i t i e  ( 01’ .111  l i l t  0 : ; eIt ; , i  1 t l ’ , l l t ; I c o i l  j ell i t t  t l i t ’ ~‘t hi ~‘,.‘ l i . ’l’ . t t  t e ’hl it  t 01’ i t ’ l ’a —

d Lit  ion . Tlt j~m W,I: ; S I g u i t  j o in t  ly  t~ui  t’K.’r t han in  t hi’ 0 I i:;:; 10.11 met  hod .
A~t .I it 10 11, 111 y • I ho li nt ’ 1:1 nut  , iui t  in . i j,p o ~i t ’~tu ~’o , whi I oh may prove use—
lii i iii I ,i ls ’ i ’ , i (  o1’\’ 113.1 t It ’ Id  .‘xp~’t ’ i l l l t ’lt  I : ; . I t , ’ t ,‘t’ t ’ .’.\ ’ ’, t ’ I  t’;; , i t ’ .’ 11101’ ,’

d i t t  len It t o  ma 1st a i n  wit It l i t  1~; new met  l io th  • hut  IiOlnt i;’,VO , ot  .‘s are t’ ,i sy

t o  15. ’ I i  t o  ,i:i .1 .‘:; t , hl ~ l I : ;I )  .1;; ~~t 1 2’. I in.’:; • Our e x p e l ’i t ’n. ’e hi d hc~it Os
lt or t ’ is ~i gre~l I say i ng in I I lilt ’ .iii.1 t ’ I I ot’t wit ii t h e  newot ’ method .

i ’ ll .
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C. Pilot Field Release Study

The top priority study during this summer of 1977 was to carry out
a pilot-release of a double heterozygote translocation population
at an isolated field site in Kern County within reasonable distance
of our field station . The site , known as Poso West, is surrounded
by an extensive arid area. The natural mosquito population is
almost solely C. tarsalis (Figure 3). The creek water is stable
as it is supplied by waste waters from oil wells. Earlier studies
in 1976 provided detailed estimates of population densities through-
out the summer as well as information that allowed us to project the
numbers of genetically modified males that should be released in the
pilot study . The background population density data also was incor-
porated into computer models to provide population densities (Figure
14 ) ,

1. Expansion of Experimental Stock for Release

A pproxima tely 25 t s ranslocat ions  have been induced and identi-
f ied in our laboratory. The T(1;2;3)lA translocation had
show-n the most potential as an early candidate for controlling
C. tarsalis in field situations . It is a multiple heterozygous
translocation involving 2 separate interchanges of chromosome
material , one between linkage groups 1 and 2, and the  other
between groups 1 and 3. The three chromosomes involved are
t ransmit ted as a set from’ males to male progeny because the
interchanges are closely linked to  t h e  male-producing locus
(Figure 5). The line is easily maintained by using genetic
markers, and appears to be strong and vi .ble.

The mass-rearing production program had been initiated in January
of 1977. In order to assure a projected release of 10,000
translocated males every 3_ 14  days over a period of 1 month ,
a detailed breeding p lan had to h~ f o i l e w e d .  The act ual num-
ber to be released was ascer ta ined by computer s imula t ions
(Figure 6) , based on the  release of males that carried the
speci f ic  s e x — l i n k e d  dbuble heterozygous t rans loca t ion , T ( l ; 2 ; 3) 1A
described above. Since t h e  experImenta l  stock had a low fer-
t i l i t y  (24,4 -30%), and only m ales were to be used to expand the
stock , it was difficult to obtain the projected numb~’r des ired
for release. Our main difficulty in the mass-producing study ,
other than the low fertility of egg rafts, was that a manual
sexing process had to be carried out to differentiate the
males that carried the translocatiouis from possible recombin—
a n t s  among the  males and trom t h e  l i on—car ry  i t i c ,  I em.i i t ’ ; ; .
Culling with the use of gene t i c  markers was Iioct’ssary each
generat tOl l except .ini the last , to be sure t h e  t r a h i s lo c, i t i on
alone was carried into the field. We now know t ha t  very l i t t l e
recombination took place during the product ion of stocks for
field release.

2. Release method

The last generation of males that were culled prior to release
were outcrossed to the Knight ’s Landing colony , a vigorous
laboratory stock for which we know its status of vector corn-
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I ’e t C ’hi~’( ’ , . iUt  O t ’ l i \ ’  , SUSe ’.’~ ’ ’ b U t  t \ ’  t C) j I t 5 e ~’t  t o  ides  • . u i t e l  m a t  it ., ’,

‘otii 1s’t i t  I V. ’ t t . ’SS . T hu Is o.’l Oimy .1  i s. ’ had I o t o  OX J ) .thi de.1 1 o sup—
p l y  t h c  I ,‘iii .ii t u ;  I i , ’..’ t’snaz’v I or out .‘x ’ .’;;:;itlg . The i’t ’o~’, ’ t t v  i ron )
he out cross were rea i-ed e pUpa St  . lc,e ami d sex. ‘.1 .1:; mtl, ~ It’:;.

The pupae were t hen t 1’, i l i : ;  I .‘t’ i’ .’ d to heidi ng, I’C)ttChS at  }‘~‘:;0 ~~~‘;;

so t h a t  adults would emei’ge at  t h e  i’e 1 .‘,i se’ s i t e .  Out ,‘Iit ~’ t ’ge t;5 ’ e
th,’ malt’ adults .‘s~’ap.’d through an opening in the C O V e t ’  ci the
t ’ oI lCi  . In add i t  lOll , Ott 2 eoc,is ion; ; large numbers  ot mal.’s
I hi, i t  had • ‘i ’i. ’i ’c,cd in t he 1 ,ll ’ot ’,I t cu’v were marked wit h 11 t lo t ’,’Se ’ot i
d u s t ; ;  .imid were released as adults. 1 01’ 10 day: ; ,tftei’ releases
i’ t ’c oV. ’i ’\ ’ i’t o.i i’t ut’,’s were made to p.’ SUrV i va l d a t a .  We ost I —
m a t , ’  t hat ever  .i 11)011 t hi s per iod  we r’e leased ~, 14 ,730 pu~’~t 1—
source in.u 1 e:; t h a t  emerged in t h e  f i e l d  • 11 • ~~~ ntark cd a d u l t
nil os . Thus a t o t a l  ot 76 3 13 trans located ma l e’s were i’el eased
cs ’ .’ t ’ a mon t h ‘ S I inc. tint ot’I Ulta  t e’ l~ t it is t iumber  was . i t ’t rex i —
ma tel  v .‘~~ , 000 I t ’ss t han we ha d p1 ,itune ’d to  t’e ‘1 t ’.e;o . In add it ion,
.1u ’ to  imn i’ eu ’t  oct  j o lt ; :  . ini I l ie sex j nc, uit , ’~’h i ,i it  j sm it W it ;  es t imn.t t  Oel

h at  i i  , ~t l0 t ema It’s were ii ;;o t ‘e lej sed inadv,’ r t e n t  1 v . We now
be i t  CV t ’ I 1 5 C , I I I  be’ preven ted .

~~~. ttu ’~’- u ’k - t ~~~~~ tu r o  S t ud i o s  at  1’oS,.~ W es t

In l’17 , ‘et’s. ’nne ’l w i t h  whom we e’ollabot’ate repeat  e~1 t ic  mom—
i tou’ing ot C. ~irs~i 1 i s  pepul .1 t i otis at th e’ t ’e least .’ ;; l i e  . Over
511 ,000 .‘ .li t u i ’t ’d m o : ; 1l i m i t  ot ’:; were marked  wit hi I l ueresc.’m t t  d u s t s
and ov, ’t ’ 1 ~‘~‘l , 000 Wet ’t ’ coil  oct  o~t i t t  t’ t ’Ce ’’.’,’l”,’ o t t  o t ’ t  : i t S  i n c . L’O J
Ii  g u t  t r aps .  Popula t ion es t m a t  es has ed Ott  l it,’;;.’ Ce’ I . ‘~~‘ I I
sut’pa ss.’eI t hi ~’se et I ‘l / t ,  in the ’  . ‘~l t ’  1 j et ’ memt t  it s Ma ’,’ to 2 ul v
t’u t we’re 1 owet’ in  August sinet 

~‘e’p I ,‘t tii ’ .’t’ . Pat  .1 i t t ej i  s’,i I CCI t h a t
I hi ,’ ; ;ui’V I v,u Os t I t t . t  t 05 We ’S, ’ ~ 1 tiiiI .it’ I ci’ 1~ 

5t’ ,itt.i I ‘~~~
‘ 7 . Si t t c , ’

ho i ’i’O e~’ t ed ni u nt be’i’s ot  r,’ I .‘i s.d 111 ,11 es I ci’ I i to 1 ~) 7 ’’ p i lot
re lease’ I u , i v  we so based ott r°~’~ 1 , 11 t O l l  est im~it .‘s .‘st at’ I ishod
t ’v s t u d  i o t t  in I S ’~ ~‘ .urid I ‘~i ‘

‘ • and t is’ 1 ~l7’’ pepu l.~t b i t  w. i;; colt —
s i, dei ’ah Iv h i gher than  itt  I t ie 2 pu ’ev  jous \‘t’,lt ‘s t hu. ’ ttutni ’ei’ ci
re I e’ast ’ .I ma los  wa s  p t’oi ’ot ’  I I cmi  liv I co t O W  t 0 cemp. ’ t 0 t ’ t 1 cc—

i y e iv w i th the nit ive ma I cu.  I~vei i  lmtd we succe.’do~I in  S

t’e l OaSi tic, t he l’t\’ eo t.,’d i tu mbet ’ ci 100 • 000 — — and no t emii , i it ’S — —

th,’ numb ers i’~’ i eas.’,t wou l d  have boemi inadequ.i t 0. An al  vseu
ot  t he’ i ’ O I ’ t t  l i t ton ~la t a i t id 0,1 1 ed I h a t  at  no t in.’ d LI w.’ have
not ’,’ t hatt  ‘ 13 ,000 tr,uts leo.it (‘CI n.j I c~; in  I h.’ I I ,‘l. l . w it tie ’ t h e’
nit  iV e ’ popula t t ot i  r .’ach, ’d ,i ; ;  high ,i ;; ~ 1 S OOt) (ii gut’e ‘1 . Titus
our f ii’st gt ’ t t e ’ t  ic introduction di .1 not est ah.l ishi i t  ~e l t  su t  h i  —

o l e n t  Iv t c ~ i’ C ’StUC ’ t ’ t lie th ’s I t’ed impact • The pi lot ii,’ I ~l — ro.l e ’.t st ’
S t  ti.1 i t ’:; ,il ;;O rev eal  .‘d whet’,’ tn. ‘so t ’.’s. ’.i roh t  Was needed • and
wh t ’n’ t ’ impro ved t ,‘. ‘ h i t i  i quc: ; so I ov i lt t  I . ’ t’eI c i : ; , ’ sI  rat  ,‘t ’, ie ;; and
I ie le t mon i t  or i l l . ’, . l l ’O  m’eq u j i’ed . A :;,‘.‘,‘it d p i l o t  t’ e’ 1 0,1: 0 t ;

p 1 atittod 101’ t he’ ~p’ I t i c ,  o 1 1 ‘i ,’O ins i t ic. t Ii. ’ s’attt,’ ti’,thts I cci t e d
• st ook hin t wit 11 niod i I led t t ’ o h i t t  i .~ u . ’s i.,n :;ed en t i n t ’ oxp s ’ i ’ I  . ‘ t i . ’ . ’ oh

I ‘1.’ / , ‘liii; ; st in.1’,’ ;;he ’i ni.t ,id~1 ne t ’ .’ ,‘,‘ti~’ l int ; IV.’ dit a  ami d  1 ut’t hot
I net ica I e where pert  m ont st rat eg 1 ott  need to be mod i t  I e.1 1”.’ 1~
(hi ,’ I I i’:;t rel .‘ast’ ct flew I r ant s  I oca t ions. Meanwhi ii ,’, w iti It’ i t e t
a v ,t  1 .1 ,ih le t ot’ t h e  m. lss  —‘ pi’ o~itm’ t I , ‘t i s~’li.’me now a I i’t ’a~tv iii opera—
t ion f o r ’  t hi is spi’ I t i c , ’;; r.’ I 0, 1:;.’, a ma i ci’ oh t o r t  I;; he i up, direc t ~‘d
. i t  i s o t , i t  i t i c ,  . i  let  l i i i  .‘,t’tii’ t Ic  t a c t  ot’  linked to I t ’n t , i l . ’;; t h a t
will el Irninat e (t ie ’ I e~.t b it;; pt ’~ oedttr t ’ t ot ’ s ex I n g  i i i  I U t  U r t’
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C ’ . I ~li’ ;;.l I Is in .‘ no.1 it I .‘,l .~t m ’n s ~’ t hu t  ;; l b . ’ ;;. ’ ;; t rue’ 111; , ’ :: ii’.’ 1 1
t~\ I’ me I el ;; each , i t id  t hey a t e  d l v i  .l.’~t in ha i t . l .no h i Is ccv
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01 I i t , ’ .
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s ic,,’;; i ’ov o . i  I t ’,t s ’V 
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, i n . h  t . t t I ’ ,  i ’ t ’ l ’ t ’ t ’ ;; e ’ l t t . t I  ly e  .‘t .‘,i;’l t o t ’  ~I . n t , 1 t t on; th,’;;,’ ‘‘~~1’c ’~~ . ncw~
over , ~t . t t . i  t om :;is . i l  I ,‘ ,i co:; w , i ; ;  :; n’s it t 5 ’ , i n t  Iv ~t t  et ’e t i t  .

• 
( hit ’ RI .  ,i ( ’~ ’t’ , t t  ~‘t’\’ itt rain 5 cv I; ’ , ’; ; i t 1,’;; i~, i ; ;  .‘n h . i t i ~’ .’ .t l3 .t ’ \
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.tt isi ! ct’  1 ~~~~~~ t ci”,’ liii t e’I’ld 1. t . ‘t’ I iS’S’’ I V  ~~OS ot ex j ’ e’ r ’ im , ’ii I
The l”~~ 

lb ii it’,’ oh re’ le ’ .tS1 n1’, g,’net ic v a r Ian t s in t h e  t U t ’ i t ’ ’

. i  iso was i t u v ’ s t  i i  t .’d in Li t ’ 1’. ’ cat’,,’ St i td  leo , pi ’j m5ir i  ly w i t  ii
1’ .’ 1 e ’l’ t ’ i lC e ’ t U mat  i t t g  ,t t i d  cv i ~~O;; it ic~m i . Ma It ’s t h; ,n t s’,’ t o  i ; . ’:nc ’;’vgO Us
1 s t ’  c li ’ and t ’le  were cS

~
fl ;t ’ e ’ t ed  a g a i t ; ; ;t  i~ ield— cc’ 11 .‘cted males

1M5 ’V.in s ) for m a t i n g  w i t h  fj r t l d — c oj l t ’oted McVan s f e m , n l , ’s . L i k e —
w i so ma It ’s t h a t  is’.’ so hot .‘r’osv gous for car and 1 h’ aft or an out —
Ct ’OSS  w i t h  WPC f i e l d  material wore tested in tine same tit.it ,t ;en ’ .
The r .’cov. ’rv of mutant  it from the j ’rc~’, e ’t ;v of the  ccml’et  i t  ion c,tg.’;i
W ,1S clOne i ’V Ci’OSS ing tine j’t ’O )’, t ’l t \ ’  w i t h  .i l abora to ry  c . i r ’ / I ’le  S t o c k .
it ,t t i  h i s, ’ 2 ott  equal — n ; , i  t ing cc’t itpet I ivet i  o t t o  showed the m u t a n t s
wer e it ig h Iv  SUcc ’ s’S; t ’ei l  111 ~‘s’i’~~’, ’ t i t ; 1 ’, ag.i ins t  noriiia l males  • as

‘1 j’ t ’t’s ’t :  t t  car ,in . I  30. 2 t’ ’’ Sc cli I hi ., ’ :‘r ’ogc ’rl ’.’ were  r ’ e ’cov , ’t’ed as
con;~~sir’ed I c ’ ex~od ted values  s ’t 2 5 pel’c’e’n t Ic ;’ e t c h  I. TO’ lo b )
L ik cnw i s , ’ t lie  i’d ci : :, ’ oh ’ t lie h ot  erc’.’v ~ot es showed promi t ;. ’  as
t h e re  w.is a test Ct’s’;S i’,’co V,’rV of _‘~ . . 3 pe rcent car and  17 .7  per—
cot ;  t h I.’, .1;; cot ;;i’.i;’od w i t h  . i t t  e’x~’

,,’c ted va l ue ~ t 12 .  5 per cent for
each.

In another  e ’xperini e ’nt t h t €  2 sout h — t i c  ing cages (1 amid 3) were
; ; s, ’d to d. ’t e i ’m i t t t ’ it the wing mutant t r inge’ ( f r )  wo u l d  be a h i m —

~lranco in t h e ah i I I ty of m a le s  an d I emales to m u t e  in large o x —
j ’c’ce ’cI a;’~’~~s such as t Ito field. The mutati on , fr iti. ’,.’ (is) , a f f e c t s
t he  scale’s on the  wing  costa and those on the w i n g  v e i n,  in
mutants the wing s ca l es  lie in the c~’posite dii’ectic’ii to what
would b.’ noriti al . Thc~’ .ispe. r to I’,’ brushed away from t h e  w i n g
.ip ex and towards  the  thor ax , and l i e  in ~I j s . t r i ’~iv r at  her t h a n  i t t
an orderl ’,’ f a sh ion . The mu t  an t scales . espcc ‘sal lv I ho;s’ ct;  t lie
co st  i i  niarg in , preven t smoot ii emergence  ft’oni ~‘up.i 1 cases ) and
,i p;’rcx m a  t e l  y 30 p c rco nt  of ,n d u i  t s drown d u r i n g  emergence

RL a d u l t s  Wt ’t’.’ i’ciea;;od in on;,’ cag e  ,i;;d l;~ aslu It ,s wore  pi~ice’d in
a n othe r ,  w i t h  a CO , ,‘li gh t  t rap  lit ,‘.i,’h to;’ ni ght— tim .’ cc] l e d  1 m g .
Over a .12 div pe’ri ~.i af ter  t h e  in’ 1 c,ise ot .idul to it;t o t ine cage ,
the percent t r app I t :~ , t ci’ Is .1s t tnt 11 ’,’ .‘x~’ocded t h ,i  t oh ’ t h e’ RL
s t r a in .  Tb is j t iei i . ’,t’ ed that at 1 o t t: t In b t cse  I .ir ~’, ,’ c.i ge ’s t l igh t
on’ the  ab i t  it’,’ to mat c i~’a;; mtc~ im1’a iroct I, l’,iblt’ 7’) , is even t lie
insemin it ion data was b e t t e r  t ot’ t h e  Is  than  t o t ’  KL .

One maj  or pu;’pose ci oils f i e l d —  c’, l c c  I e ’;; I jIll’, 1’.’ 1.1 t cit t o  t h e  genel ic
control  tr ials tha t w i l l  be conduct . 2  a t  l’c’sc’ W e s t  . The .‘,uonset
structures are considered as “ h a l f — w a y ” dupiic.i t l ent’s: of field
si tuations. ‘ During the tint.’ t h a t we cott5 l uc  ted  our firs t p.i lot
t ’ C’ i t ’ . i O C  l i t  th~’ f i e l d  w i t h  t h i t ’  T ( l ; ~’ ;.t ) l A  ni h’s we teste d in the

s, s t t ’oS 3 h y b r i d s  ot ’ t h o s e  ma lc ’;; • w h i c h  had l’eet’n ct’ossed
to KL , Chico laboratory strain , and c. ir / l ’ h’. One c’.ic ,e h e l d  RI ,
on lv  as a coit t rol , ,itid t lie oIlier .3 h~’ 12 the h vt ’t ’  Is! male;; c ’o;r ,I’e’ t ing
aga Inst RL males for RI, fema los. WI thin the 3 s’Ompe? t i t  ion cages
the KL/ t ra nt s  location hybr id  ma les demonst i’a t esl l it . ’ most hot  eros is
in add it iont , all. i ;v l ’t ’  I ds of t he  t ivut is  ‘) oe’.t t ion nil t’t: i’t ’OV,’ti I s )  he
su, ’ s’ ,,’s;n fu t I v  compet i I lye ’ w i t  ii t lie RI, st r,i in ( l’lgure ‘3 ) .  The
sh i f t  of egg— h a tch values to t h e  m i d — f e r t i l i t y  r ’,tn ge rat iter t h a n

o the’ low range pc’ i t t  t t’d to a new area t hat reqtn i re’s furt he ’i’ I r ivet ; —
I ~~~ t ion . W.’ now be’ 1 love t h a t  in t h~’ c i  scums t ,inces when cog

hat ch is ott ly moderat. ely low the  t ru ts toc,t t. ion mat i t t g s  1 e ’,id to
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‘ti c’,. 1 ,t.’,nt h g n t ’ ~ i cu l  it .! v i t ; t lie  t i t ’  : n o t  it ’ .

‘t h e  ,o’::~’ , ’t i t j o t ;  t t ’ ; . I  I t ;  w i t  ii tn ,i l e~ t h .  . i t t  led 1’.’’ ii l ’ s. I .‘ 31

it  1 i i , ’ ln ’tn ,’.’ \ ‘gs ’ t s;  1’ 2; 3 ‘ ) t ’ :\ t~ s t ’ , ’ c i i :  ‘a t” , ’ .’ I I t t  I i s ’ . I i ; ,  s,t . t  .1 1
h a t  t I ; c ; . . ’ ma ‘to ; ;  w e t .  ‘ n .  ‘I  . 1 1 . ’. ic , ’ I or  ,‘, , ‘: a ’I  t o ’ s  o n :  Sc ’ ’,

fl ’s ’ S.’ S I~ 1 i s~. U . ’ I C i t t  I I is ’ 1 . t ; ;  I . 1us ’: ‘ O  t~ I t i d y  a ‘‘ ,‘, ,‘ : : ,  i s ’
i t’’ , ’ l’ .’:’d’’’ wit . 1’,’h’, i ’ ’ Ost  t i s i t t ~~ t h e  tt;,t 1. ’ bnvt ’~ i s I: . I t ’ ’ ’ ’ i

t o t  w.’ .’ t n  i t ’  in .! t h e ’ ‘t’ i. I; 2 ;3 l:\ I t i : ; : ;  I , ’. ’ . i t  j o t ; .  i t S ’ .’ Ii. ’ i t  ~t ’ ut  ,ui I

~‘ . ‘ ; ; t  t ’ i l ’ ; . I , ’:; ‘. . ‘ n n ’ ; ’ t ,  i i  j t ’~’ c ’t , ‘: ‘ :‘ ‘ t ’ , ’ i t ; o  . i . i ; ; t ; : , t i n e  , ‘t’, . ’ s ’ t ’ j : ’ ; s ’ t ’ , I  u , , i ’ :

t , ’ rn’ . n ‘ ; n’, ’ ’  I t , ’ ,‘t t o .  t a t  ‘‘sa ’si’, ’, ’, t : , i . !  i i i  :; ‘.Oo; ; ’’ , ’; c ’n t s’ , ’S , ’ t ’ , i I  ‘s s ’t t :; ,

Ott , ’ . ‘ .i~’ . ’ h, ’ ‘3 5 e’nt, i I .‘ . ; , t t ; , l  m.i I ott on ’,’,’ ; thu’ c ’’~ l t c • t ’  i 1 ; . ~ l ; ~, I ~; 1 s t

‘ ta I c’S . i t ; , t  I t ’ I .‘‘‘: i  I s ’: . It;. ’ ~‘o ;;  I t ~~~~~~~~~ 
, i ;~ t. ’il ci.:;: I i i . ’ ‘ t o .  is ’ ’

, ‘ . , I  t o t ;  s.’ . , t ’ t  t~ ’.t i t : . ’ : ‘ : , l l ’ k , ’ st ;‘ , ‘ . t i . , ’ t  i s ’ t ;  j u t. ’;’’. I t v t.’ ’, o, l’, . u : ~~’ t t ~
;..i: . . ‘ .c, t ’ ,’ 5 ’ t , ’1; I;; , i . 1 . l i t I , ’:, 33 :‘,‘t’ ,’.’t ;I .‘t t i n ’  t , ’;t , . i ’. s ’ WO t ’ e ’ I t ’ .

01 ;~l: i~’tt ‘ I ~‘ , ‘~ ‘. ‘ , ‘~ t t  , : t ’ 5 ’s n , ’ ,l .i:; t h s ’’,’ 1.. ’;’ , ’ I l’’,’ i t ; , ’. ‘. 0 .‘‘. ., ‘ t ’ ’ , ’ .
In ’ nj,’, It j c  . ‘ o.’ 

~~~ e’S.i e lot ha I v i,’ ,o; ,i,’;’’ont; t t , i t  to! i t t  t
1 , ! .o’ t ’  d i , ’ ’, ’ s it Ui I i ot t . ‘‘ ‘ ‘1 0 t . 1 l ;  h ‘t ’.;’ ’.’ t i  ‘t ~, I o t t  I t. I I  dU t ’ e ’ I I

t ; t  s ’ ,’ t n i s h  . t ; , ’w, ’s.’ , ’ t ’ , I ’.’ ~“ ; . ‘ ol s. ’v~’t’ . i  I h.u: It : . l t  t’ 5 ’,b t .  e ’ .l
w , ’’, ; ] 5 i  t’ , ’ st ~~ , ’ , ’ t e ’’t , , ’, I ~’ V 1,0’ l I l t  V l i t  S U i ’ : . s ’ .I U. ’l i t  , . ‘ ; ; ‘ t  .1 1 i s ’i o, .

I ’ . i c  ,vI.ut” c ’tn ’ s ’:: ; 5 ’; , 5 ’;; :,’ l’ ;’~’t ’ . i ; n t t  I s ’ t i O

F;’c,i’e;;;;  : , t ~ l’eeit  m , i 51 , ’ i t ;  sl ’ ’\’ s ” I  e~ t t :o, I e.’ t ; t ;  151ue5 I c ’S ; ‘ t ’ s ’ : ’ ;  t ’  l t d

I o t t , ’ d t ; t ’ s ’:’0’~~
; 5 ’m, ’t ;  ,‘t C . t , i t ’ :; , I i t ;  . 5,t  1 tc ’ .it ’v c i  .n ;~t :‘ . ‘

i,, ’ ; , ’ o:’;’ . ’ .t ~ l t o  Ii’s’ c ’’. ¶ ot t  t t l t . i  
~
‘j ct ut ’e t ;  s ’t sc,~’ I i 5 ’u ;:. , i t ; .  I i s , t . ’ ‘t o

. % , . , ,. , , , . , , , ,  5 ;  , , 5 , , . . ,1 ;ec , , , s ’t ~~s ,  .1 ,  , , c  c ’ . . 111  c ’. ,. ‘ s ’: is, ’ . t e 5, .’ . .’ e

~~ .~~~ : t t s l  I V ‘, d~~a c i  I I  s ’ : ’ : : . ot I’ , t ; . :  no W I  I I’.’ 0;; 1 i l ’  i t  :;h ’.’’,l ¶ ,‘ t ’  ;,t ’ s ’ ’
c i t  Is ’ .‘h t ’ , ’tt ’ , ’. , ’ , ’ ,‘:, .i: ; I I;, ’;:,’ . i ; ’ s ’ 0 t d  t 0.1 1;: t I ; . ’ n.’x ‘‘ott I 1:5. Ot t . ’ ,’
t l s ”,”t’ . i .  s’h 5s ” s ’ Ss ’t t’ t ’ ; it ’ ,’ ‘. ‘s’ , ’s ’O ,‘,l w~ ’ w i  be .0 ’]. ’ t o  ,, , , , ‘ , ‘; ‘t

V t~~’ I cc. cii Iv tO :. ’;’ ’ t h e  .‘i: ;’ , ’t” ,, ’: ; .i” , i I  l’ ; ’ .’a3.. t ;  .‘5 ’ .’n:’  i t ;  t ; s ’ I ; ; , l ; ns’ ,’~~I

i t ; : l . ’,’a ,‘:n ’. , a;’.2 i t  s ”. 1 s t ’  ,itt. ’:’;.i sO .  , i i ’ s ’ ~‘ ,‘n t  ‘.‘ :l’ ’;I t : ; ’, I . ’ :\‘~‘.‘t
i iv . il’ 1’, i t  . s I ,’,’’3 ~‘ t ’ , ’~ ’ , i t’ .t ‘, ,‘:;:; ,‘, t ; , ’ ;, ‘, ,‘, 1 1 ci. ;~~; 1 s~ ‘,‘ ;, ¶ .i ’.’l I ; ; ;

- 5 ’ ’ ~~ ’ 5 ’ h t \  ‘t’:, ’ ’5’;, i i  s O t t O  .11 1, ’:;;:

1’ . ‘~~~~‘ st - Cc;:. ’ , ‘to ’  e’ : O . . . ;  , i ; :.i t t ~ , c o : , , ’t  ~~ ‘ ;t l t : c . ’ I c  s ’C

l i l t ’ .’::; :t I t n t  i ~‘;z 0 :S~ l o s ’ I .i I t o t  i t ;  01 C . I , i  ‘ : , I:~ I; ‘1; ’,’,’ ;‘o5 I: ;
i t ;  1 C c ’ s ’s . ; i t ;  I to ’ 1 1. ’:; I t  ,s ,‘ :; I c ’ : ’ t i  1 , ‘t ; : i t t , ’ i t :. .o ’ha  i t  I:

~~.n:  I’,’ ;,00:i ;: I I  ‘, ;:: ‘ 2 ,  1’’ : ‘s.’ 51 m I t , ’ :; .‘;: ,i i ‘ t o , t
. i t t si  s l , ’; it . ’t ; t :  t t ’ . t C ’si t i t i t ’ , ’ ’ ’’, ’ i  I’ ~

. ;‘;c,’ I 0:; oh a I :;,‘,t wi I I: he h i .‘,l: I’,’
; :t n s s ’e’Ct II’ ’,.’ it s ’, r e t  t a .  ‘‘ cry  :. t ’ ’ i i t ; : ;  w ; ; , ’t ; ‘2 cii V I t ’ ’ :n i . ’ 5 ’h I c ” ,;.
:\ s ’.’tt O’  1 .1 e Iv  ~ e t  t n . ’ I ~‘t ’~ I r i  :; ot C .  I t ’ ;; .t ;; ,‘ .s t ; I  ‘3 t t 5 ’’~ In’ Os ’ I c ’s ’ I t5!

I : : , , ~ II’ — .‘C set ’ , ’ , ’ ;; , ‘~~ i t ;, ’ I , ‘:“ , t  i.’:; I 1 ; .: 1 .‘d ot t 1; lob ; 5 ’ , ’t’ 5 ’ , ’ ct  i’.i t j o t ; ; ’

5 ’t V 1 t i l t :  W ’ ’t’ ct I s ’~~t . t  0 1’ ,’ i t ;  I Os ’ I e~1 .11  t o t’ ,i t; j ul r I i l ; ~ I s ’ j f l s ’~~ l’ ,i  I

.‘t 1 0 — I . ’ , i , ( v : ; . ; \ t O s  ‘ : 1  W i : ;  ‘, , ‘ ; n ;, I t ; , i t  I I ; , ’ t o :  i : . I . i t i i  , t t s t

‘t o  S 1;’ . i i ; : ; ’. w e t ’ .’ .‘ . ‘t a i I I v  :, ; ::o ’’’;’ i b ~ I. ’ i.’ l : . ’:i t i n . ’ ;‘: j .i, ’, ; ; j  ~ ,i:: I’’, —

~‘, i : ; ’ ; , ’.1 In ’ in ’, t o u t  h. ’ ; . . ’ I s ’ i t S ’s ’;; t . n t  i s s:  . 10 ; I;. : : u ’ ’ , ’ ’ ’ I ‘1 I i : ,t ’, 0. ’’.;, ’

I cmi I. ’’; ;:c~ g u t  t’ .’c~ ’;’ e I ;o t ’s’ ,‘d I’~ ‘n o, . ::; ;  , ‘t  her h u t  t I l t , ’: : , ’ ;~n~ i~ ’t ’

s’,.’t te ’t Ic  s’s’i; I t ’ .’ I . c lots’ I i s ’ m i , ’ k5 ’r.’’. ;; Il5 ’,  I ad I. ;. I’.’ I t . , ’.’: :.U: s ’O~’ t il 1 ,~
, I t t s !  ~~~ l O i s ’ t~~’l’V 1 t t n ’ s  :OU’i ’ , ’t ’ I c’sl I l i s a  5 ’o u t e nt  i o n . ‘‘‘‘ nj  ‘

~ l e , i~~v O u t
I to ’s t; I in.!  l et ;  ~‘t o t  h o t ’  V i t ’ l l ’ ., ” , t ;‘ 1 5 : 5 ’s ’ 15

I .1, ’;.’ , .‘ I’.’ i ns.’,’’, v.’,I • :: it s ’ ,’ it t ~~~~~~~~~~~~ t v .0’]~’ I ita t t t g c ’S I

V I  t Oll ml ,‘,lt t ~~~~ 01’ tu ; . ’ i i ( ’i t s ’s’C ’O I t h ’,o ’s.i.’, h .1 1 ‘ , i~ . ’s’ tti j.t~’,;;t i. i t  I : , ’;; t I I t o  I

ti.i~’ ins’, ‘‘ta I i : ’  I i  , ‘2, it ;  it ’ hlc,tt t .‘;‘i t Is’ l i i ]  cot I t : . 1 11 ; 1 s 0,’ ,’’, : t ’t ’ , ’ , I

hle ’t t j u t e . ’’ Is ~tl itt .t  : ;m , i l  I ~ ‘ t ’ s ’~~’.’ i ’t  ion o I t t t o ;’.’t ’’.n I..t lot : w, ’ t n i s t  I’ . ’

,... . r .:: . r , , : ” . I .’ ‘0 , , - , , , .  
~~~~~~~~~~~~~~~~~~~~~ T’ . .T’ ’ ’ - ” 5 , — 1’, - — - - ,,.,.,, . 



I.

: ; i : : ; i l , i n ’  t o  i ;~ t t ’ .,~- t h . ’t ’ , i , ’ i . ’ l i t ’ ‘ i n i a t i c ’u t .  l’u n ’t h  s - u  s t  s l i t ”  w i l l
l ;s ’ ; ’ ’ ’ t U l i v  e.’ 1 i i ’  i t  y t i s ~;,, I i t t  I t i  y,s . lii ‘. , ‘ ti ‘ t  I.’ ‘ . u.1 I ,  ; t i n . ’

“ t a - I ;t t, ’,l ,  .‘n j ; d ; s ’t ’j t a n c ’ t ’ w a ’  n o t  ‘ ‘: :t ,it ’l j : ’ tn ” t I ‘n ’  : ,u . ’: , ’ , -  I i —
b i l l  t ’,’ ci’ sot  sac ’ t on’ i seas ; howov,’;’ , susc’e~ I i t 1 1 :t y Wi :; I •

~ 1’.’ ,bctn t t t , i n t  C oV, ’t ’  i’ s’’; t o t  , t t i . ’ s ’ , i t t c !  t o be .‘oni  I t ’ , I I o t t  Is’,’ ns ’t’e
h,it t ci;.’ O . ’ t l e .  Pet i t t i t  iV ~’ ; ‘,, ‘ t , ’ t  1s ’ .S t U c l I c ’t; s’ t ’ ’ ’ i s ’t  ho ei. ’i ; s ’

t i n t  II we ,‘ : ; t , i b ’ l  j o l t  t I n e  S i g t n :  I louts’,’ ot t e ; ; ; ,i l , ’:: t h a t  c o t s t  i i : ;
i t ; : e r m e ~1 i . i :  c ’ conc,’ui t ;‘,ttiot t s of Vi ;’ ; ; :; • n I  I c’t I , ’ , ’ i t ; 1 ’ ,  ct h ig t :
v i;’~i1 chul i, e ’t t g , ’;;

o. h:  ‘r u e — M u ’ 1’ c c I n i ~j se h t u.lv

L,n :; t n t i s . ’, (,A 1’;’i I l ’l ‘ / ) is’.’ u n i t  I i t ,~d a ; ; ‘ ‘w ‘ls ’’ ect I . ’ r i  u . tv
t I : . ’ t~~’ , i , ihi  l i t y ~.‘t t t : :i no ,  t I ~~ ::(,‘;‘j , ‘— ; ‘ ; . t  I . ’ ,‘ o n t  t ’ . ’ ’ t  ;‘:, ‘ t  I; . - d . u s  an
.1,1,1 t j o r n i  1 t o o l  t o  c ott  t rol • ‘ , at ’;; ,; I s . i t  W i t  f el t  I : , t  t t he
sc-cal I ~‘d s , u r 1 o ~ “ t i l  l u t  ,“ “ 

~ i t lt~~~~~~” 1~~’ i
’
t ; c , t h  I: n e t  t:~~1 to ::,. ‘ ; ; e ’t U I  -

t oe ; ;  sh.’;nId n o t  nn’ c’ , ’ : ; :: . t r j  ly l ’’ a ‘;e ’ ; ’ i f ’ . ’j  t o  ,i . 1 1  .‘c t  iv  ‘ ‘ ; ‘ t ’ ’ I n c i ; ’I e
hu t ‘t ’ s ’ ; ’ lm u ’ t ’ , ; to t I : ,  i , i 5 ’ k of : ; ; n t  I i cie s t i t  , : . ‘n ’ ; ’ . u ’  I c;; , “ ‘ ‘ i t  is.’c t o

on i..’ u i . t i ’  s~’e’.’ i ’ a . it  W I;: ‘, ‘v~~.h ’ t ; ’ t t ’ o’n o.i~ ’ I I s t ’  s t u , t i , ’’; I h . u I
0 r u dj . it  j o t ;  e : ; ’o : ;u t ’ ,’:; ::uffi.’i , ’;;t I s ’ ; ‘ s m ’ o . t u , ’ ,‘ ;:t ,”,- j I j ’~’ I ~~~~~~ t o

, ‘ , I , i . ’ s ’ ‘O u t  ‘si , ’, I t ’ s ’.~U ’ ’n ’,’V , cott ;~ ’ot i t  L V O I i s ’SS , and l it . ‘ - - ; ; p~ i ; i i i

i;’;’.ndi,., t t ’ , I  niales . In t ’ s ’ c ’ ,’SI Ve ’ ,. i t ’ ’ :  • t ;c ’w, ’v. ’I’ , I t i ta s  1’ c ’ ,’t ; ’,t h c ’w;;
1 ;. n i  l ;t ’  t o  is a not ’ ,,’ f a v o r a b l e  bau m cc’ b e t  we t ’s t he’s ’ ’ .1’ e l I  e d t ; :

when  :tnn l , ’o ‘in ’ ,,’ I ;‘;‘,ud I a t e d  unde r ,ui  a t  ; ; o’s t’ l ; s ’ n’ c ’ ‘of t i  i t  ;‘,‘ce;: rat  her
t h a n  u t ’ . h m t ; ’ v i v , i i  t ime and m.it ing a ct  l v i  I v  can  , u i ; ; c ’ 1” ’ , ‘, t ’ s ’at  lv
extet;~ l;’.: l v  0:;,’ 0! i l lt P c s t ’ , t’t t  ‘Sc) It i~~ I t f l l ’ .” t ’t  t i l t  t ,‘ t ’ , ’ , ’

~~’i ’ O I , ’ t’

h a t  ~‘rot ~~~ ion , i f ’ t ’ o;’~ 1e ’,1 by s ut i o x i a  W , I :~ i t ot  .i t a c t  on ’ ‘, t  t I:.’ t)s11’~
t i e r ’  st t n t  1 ,’ ;: . 1.’,’ have s~’w s ’~ I , i l ’ I  j a b s ’ s) ‘t’ ’ ’ I i tn i t r u s s . ’  ¶ a ~ m l ’ ,’
du t y , ’;; tot’  C . ¶ u t ’ :;~ u I i :; unde r  b ’ot  h ,i is  at ;d  i t ; , ’ , ’ , t :  , US I t ;~’,
ci I’ , 7 , ~~, ii;.! 11 I’.t’ , u , I ; ;  . i’ r ’ s ’ lj t n j n , i  t’y . ’ t ,  i t - u  s t ; , ’ , ’ s ’ r t  t h i t  t I ; , ’

¶ .‘r 1111s. ’ c’ i n t ’ s . ’ s ’ t ot’ j i’;’, i cl  l i t ion  it t  1 : 1 ;  t o . ’, ,‘; i ,’; h i ~‘ l . s ’s t hut in
t i n’ . Titus if we wish t o  att .i:n .‘ , ‘ t , ; i v , u ’ c - ; ; t : : t t ’t ’ i ] i I ’ , ’  i t ;  ‘ l ; s ’ ‘2

5 t t t i ; c ’~~p hs ’ t ” ’ t ;  i t  w i l  I hi ’ n i e ’,’:-~;:.u; ’s.’  t o  j ;“, u . t j , i t s ’  .i t  h ; i , ’ t ; , ’ t ’  c l . ’: :, ’; ;

i t ;  n i t  so,’, ’ ; ;  t h a i n  in a i t ’ . W~’ will ‘ ‘ t i  I i t t u , ’ 10 ¶ 5 ’ s  t i ’ l l ;  ,n’ h ’t ’ . t —
21,1 t lo ll  sic : ,’;; to i’x~’and I he r I  en ’ j ilt’,’ ,,‘Ul’V, ’:; I t .  ‘ o j t , ’ 13 kt’.ud
t o  .1, ’te ’t ’mit1~’ t he do;;, ’ itt ni t ;’cc, c’n t h a t  I;; :;s ’ ,’ets :, i t ’ v  t o  ;‘;‘.‘din’ .’

Ci ’  l,O X i t t ; .  i t  ,‘ ly .i .3 p .’ i’s ’ s ’;t t ha t .‘h. Our u l  t I ; r , i  1 o .‘,.‘,i I I t c’ dot  ci’—

mine  ¶ he op t  i ;t;.i I ,bosc’ lit  mosp ht ’t ’ s ’ and  t c’s e’V ,t liii U’ t is’ m a t  i:;~’, c ’om—
- .‘t i t  iv ’ ’ns ’ .~ ;, c” f  h, ’ , : c ’ ir r ad .i a I ed tna 1,-’s . ‘ri te I’,’:; t s ’ c’nml ’ I t i a t  ion

con i 2 then  ho i’s ’ c ,o;im;e ’n;ded I ci’ ,t S t  t ’Sl Ic —tutu Ic j i l ’0~ t ’ , 11:1.

H. A i’i lot :~ t ;n ,lv on Mdtiflg I’ r,’t en’eii, ’ s ’:: in  C . t ,trs.i.l is

‘t ’ h~’ l ’l i t ’ ’t ’ O: :c ; ;  ott - t h to; ‘t~~ ’c ’ 0.’ t We ’t’,’ : to  s he ’ C e’l’rn ITS ’ i t  ls i i ~c ’ s ,  I c’i,’V
, ‘ s t] , ’s chi scrimittate’ I ’ s e t w ,’.’i ; ::;, n i t ’s ot  d i !  t ereli t ~‘hs ’nc st \‘ s’S , I s ’

determine i t t hero  wit ;  a r e n i  a t  j o n ah  i’,’ l ’s ’ I woos  tl ;Ut ,:nu t t C’,’.’ i’hen;:’—
I vp es ,it t ,1 ;t: ,i 1e • ,‘orn

~’’’ ¶ it 1\’,’it.,’Sll , ‘m id I s’s ,Ie’s, e lop e’ I f t ’.’ t iv, ,’ .‘xpe ’t’i
t t ; , ’ ; ; t  .n.l d,’:;is ’t ::; sin i t  . n h l o  I or clUouls . ’ t — i t l n t  cage : ; t u c t j , ’;; l it  t i f l ’  I i e i d
area . ‘l ’it , ’ g.’r te ’ no; 1 t cs_ h u t  i quo cal I, t ’d I t nt ’ I .n’ , ,’. I t i c, c i i, ’ .‘ I t h e  corn—

p ot  l u g  ma 1.’ 1 vpo:; w i t  li tarn i n . ’  ( . ‘ i t ’ )  , a rid u s i n g  car / f  I .‘m,i los
is i n t l i n t o , ;‘ , ‘ ,‘i 1’ie ’t it ;; so t h e ’ ~‘,n ;’.’nt . i g s ’ of ,‘Ve ’t ’V t , i m i l v  .‘ o u l d  he

; ;c ’o t ’ , ’ s t  .tmc ’ng f i r st  — ins tar l.irv.’ie’ . Tb 1:1 p;’o.’edu t ’ .’ would o,re.u C
si inpi I fy t he , i ii . i I ‘,‘r tI s’f d. i ti i’, lttCc’ t h e  pr obab 1111 j , ’;: 0 t 0110 01’

t i , , ’ o t her  mat i t t ; ’, we’u i ci 1’, ’ clo t ,,‘r n n i n t ’sl di i ’ c ’ c’t Is.~. In , iddi t  lot i  .i

OOfl i {’ let e  .ini iys  is e c u  I d be slot ; , ’  it ;  a i t i c , I c ~ s ’ is ’ , , ’ , t liii:: ,‘I i nn i t t , i  I i ntg,



I h .’ t ’j ,n: ; h.’ t we t ’s ‘ ‘ I ; ’ , ’ : ;  t h a t  u i: ;  p h a gu .’sl il not; I ni l ol out’ s 1 i i ’ ’ n u ~
:5’! s ’ oiii}s ’ I i t  1 elI ; ; I Sit  I , ’;; Iii 1t. nke’r’;; I i t ’ Isf.

T h u . ’ 1 j r’;; I :; I mnd V l iv , ’  I vc’d t h u . ’ tb ~c’,s stu d ‘ ‘ i i ’  ; I os ’ 3 ~ ; : , Iii it  .‘p l i~ —
c i t . ’  t i ’s !  s i i i  stita l 1 laborat  ot’y s,’ , ig ’; -; ( hO X (0 X I; ’, )  t i n . ’  nii ~i I. ’:;
hi ,’! ‘r ’o ;:V~’ ,s ’ s in : ;  for’ i i i ’  conn j-..’t . s l  ti n ’s  is ’ t ; ; n c ’ c ’ i ’~~t ; f u i  l y  I on ’  I is’ (‘hi c o
t c ’ t i i , n t  i t ;  t h i n  d i d  t h u . ’ i ’m i c o m ale s . in t . ’ s t  ;: wit s ’s,’ ~‘ i i ’  w , n :: i i i
I Ii.’ hoit;c; cyg oti; ; Cs i n s t i l  i o t t i  in n th .’ ; ‘ s ;in p ’ t i rig tit a i t ’ : ;  , ( ‘ii 100 t; I r a i n

t t i . i  l’ ’r w .’t ’e  i n t l , ~ SU  i s ’s ’: ; ; ;  t i n t  iii conflp. ’ I I u ig  1’ or t i n t ’  i ’,. u i ’  f c m i i  ‘ti
Into ’s’ otul . y ~~ i ’~~’ t ’ ct o r l t o f  t i te’ ;‘s ’~~U. I t a u t !  .‘o,~’, r a t  I t ;  e arx ’ it ’i l  l i t . ’

c , ur ’ mn Inc e’,’, ’ s o  I,’i’ . i t t  ut ot it ,‘s ;” I t i d y in ; ; nun , n l  1 go I I on s ’or’’:; Ph i; ’o t n .u l , ’;:
s ’ tr;; p s ’ I  ~‘d wi ( i t  l i e t t ’ t ’ o ; ’ , ’,’ )’, c sn t ;  (‘I t I c ’o/’ ’ i ~ rita I c_st I s s i ’  (‘h i s o / s ’ , i r ’  I ~‘m , i I t ~ : ; .
t i t u s ’  c i i i  l y  ~

‘ .‘ pci ’c.’ii t t d  I ho egg r i t  I t ;  won ’.’ ,iI hie ’r’t’ d iiy h t n t  e’t ~O~~
.‘.\‘i ’, o t t ; ;  m a l t ’;; , t ; ; n t ’ , ;’, . ’ ; ; t  i itp , t i t ,tt s ’ f l l . t  1,’;; m i g h t  l ’, ’ e I i : ; . ’ t ’ f m 1 n ~i t i u u g
male Iv i s, ’:: in; thjt’~ sir~’ oa~’,.’. A d e i j I  j o in t 1 t ; t t u s j j , ’:; i n n snii i . 1 1 , n t i d
l i i ’ ;’ .’ s ’ ,n ~’,, ’:; w i l l ,  cl ,iri ~~ C i t  1’ ; l O t t i l s ’ . [i i  m e t  l i on ’  t o r t  t o  5nSCc ’L ’ —

i n  w him I k h i d  o t t  t:,’ i s ’ s ’ !  j o i n  I i : ;  t’ ivou ’ ,’’l I i t . ’ c ii ’  .‘yi’ t i t i n t u n t i
t , ’rn ,i U’;: .i ti ,I n i l  o t t  iu. ’t .‘t ’o;’ ygcsi i : ;  I s’s c i i ’  won ’.’ t n , n t  ‘ ‘ ‘ I .  50 .1 .‘ ‘I t t
I ’ i l i ’ n~’ ot ; o. ’r ’vesI I tnt ’ s ’ y ’ ’ c ’tn t o t ’ , 301 or ~~~~~~ .3 pe ’i’o c ’u i  C we’re ~‘ u’iiu m ue ’ .
h n : ; , ’el O tt  ,uti ‘ ‘x j s ’ s ’ I  ‘i i  1 j tn t ;;; v i  l i n t ’  ot t  . ‘ I t ’  , t h e  d , u I n  u i s i  I son  I ‘d
I i t , i  I hte t ’ c ’ w~tt ; ou t ly ,t  1’ ser ’oe ’un t : ;e’  I ‘‘s t  j c _ ifl . ig i in n: ; t it

1. I j ’ l a t c ’d  1 I i s ,i ’ , i ’ n,,j ’ l t i ~ ’ n I  h k i ’I , eli  , u i s l  i t’ s h i ~ ’1’, t’ , u 1’i i ’,’

l’r . L i R ’ i j ’ i I  i n v . ’ o t i ,i ’ , , t l o i  , i u t d  (t,’not is,’ h I a t t

t ’
~”,’~;/’Ji!~,.~! ~‘u 1 .’n’t ; (lo ll )

‘‘I i t ’ t i i ’ , i t  O i ’V m i d  I ’ i e  i d  i t ; ’ ’ ’ ‘ . ‘ ;s i ~ ‘, ‘1 1 1, ‘i i  I i n t l  I . ’ : :  ‘ ‘ t  ‘I ’ n ’ ,- in ;; I ‘ ‘ i t  loin —
t ’, in ’u ’v li t ; ’, M i , ’ ; iii ( ‘i n .I~ ’t< I , t u ’ : : , i h i n .  “ u n t i l  s ’ s t ’ u n l , u  7 ’ I s ’ ; ; 1 1 i 1  l I t ’  ; ‘ s’n t i e s t
A :;; ;  ‘ i t . ,  Pa in  h I ’ i ’ l t i t ’, ; ;  • (‘A , . J , u innm , u ’o ’  I t ’, ’, .

I t ; t ’ I , i t  ion  si t  ‘i’ i’, i i i : ; I , s c ’, i t  ion I ’ ’nn ’ ; ’,y 1 ’, s ’ t  i ’ :  t o t ’  t tt ’ t i. ’I I s ’ ‘t s ; i I t e l  of
( ‘ . I , u i ’ : ; m i  1: : • ‘‘ ( ‘M ( . ’A , I’ m liii i-I 1si ’l u i~ ’,;; , CA , , I , m n t u , i u ’y  i l ’!’? .

‘‘I i l c ’ I  F l ’  i i i  h i  ins l y  I or ( ‘s ’ s u i  t i ’s’ I ot (i n l x  I i t ’ : , i I i t :  I, ’,r hex  — I I u t k . ’d

‘ I t ”  i i ; :  los t ! I ,‘n u ; ; ,“ 1I~ I one’ log i ’ m !  ho5 ’ 1, ’ i ’ , ’  t n t  A n ; ‘ n i t ’ , i M ’’.’ I I
W m;;h i ui~ ’ loin , I) . ( ‘ . , Nc ’ v ,’ml )..’ l’ i ’ l l ? .

‘‘‘I’ t ’ I t i ; .  t~~’~’ , n I  i , ’ ; i  I i , s i i i s ’ : ’ ,v i ’ s~~t , ’s I s i ’  ( “ . ‘ t i e ’ t  I~’ i ’Ic’ j’ s t is ’ . ’fl i ’ t i t  in (‘~nU’x
I ~~~~~~~~~~ 

) j ; ,’’ IlbA M e ’ ’ t  l u n g ,  W, n ; ; h i u t ; ’, t o t u  , P,P. , N o v , ’ i u i l ’ s ’n ’  i ’ l l’ ?

t’ i n l ’ l i  , ‘ i t i o t i S  ( I ’ l l ’ ! )

A : ; i ; ; , ini , h . M.  I ’ I ! ’ ! . ‘i ’ t~s t : , ’ x —  I iin k . ’eI m i l l i t  i e ’ i i : ;  i t t  ( ‘ ; i l . ’x I . i t ’ : : , i l i : : .
,l . c t  lk ’u ’.’t i i l y  t~0: i’l’ ’— t’ ~’/.

.
‘l ’ ’ ’ t’i ’j t’ , i t s w , lI. ,\ . , , u u i , t  1 . t’t . A ; ; i ; i , n t i .  I I  / / . 4 , 1, ’: ‘ : i ‘t i ’ ’ ’ ;:;

I t ’ ’! .‘ i ’ i n u u i , m I  it’n s ’s t lii.’ 01.1 m i i i  Ri d i i i  i n n  t i ,, :;,~ t s’n ’ i ’ s o ; ; 1 ’ , ’ t  i t

I. ‘—mum U’ 1 ‘o ut  t n t ’ s  I . I’ roc ’ . I i  I it , M r;, ‘s ’ i i l  . A : ; : ; , , ‘ . l ’ s :

11.3 — 1 1 0 .

‘I ’ , ’n ’w c ’sio w , II. A. • 0 . 1 1 . At ; i i i ,  n u I ’ . ‘I ’ . M I ’ ’ ;  i .1 , R . I , .  N. ’ I a im , a nd
!,4 . i ’ . b I t s ’ s . ’ ’ : ; . l i  1’? . Mit i i i ; ’, i ’ , ’ i i i 1 ’ . ’ t  i t  i v e n t . ’ t ; t ;  ‘ ‘ I  (‘ tm l ~’x t , u t ’ . i l  i t t

s I ’ ’t u l ’ i  e ’ l i i i ; : ;  toe ’, u I i ‘ s t i  i i . ’  I ‘ ‘ t ” ’ ’ ’ ,3’, ’ ‘ I . ’  iii, I 1 ’ ’ : ;  % i t  I ii’’ ‘ i ’ , i  l i s t ’ ’ , ’  , i t t , l  t i s ’ !  .1
, ‘ , i ~~’ i ’ I t ’ l l  I : ;  . A iim , i t t . ; I n t me; I . h. ’ ’ . ;~n ’  ‘ S , / 0:  H I t  ‘I — it
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h. ’x ~ i i u t k ~ige Ow i t  c’it M, ’.’h ,ut ;  i : ; ic . (‘, i nl’;n i tt .~ l to,” ,1 . ., t l ( s ’i’ e ’si I t ’, ’

Mc ’ I s ) i t , t  12 , 1’ . ‘I’ . , S . 1 1 .  Asrn , mu’n , m i n s l  ii. A. ‘I’,’i’wc’sic ’w . I ’ l l ” . A l t  on ‘in , u -

i V i ’ Me ’ I i t s ’ s i ;  I . ‘t ’  I ;-;~~‘t I , m t  I t n g  iI. ’i;,, ’~ s,’;’,, ‘I , ’;: tn t Ai m I , ’.’ ; ,  oti , i 1 ‘i’ n ’,n nit ; I c ’ss ,i I
inn I h ’  M ot ;s lu i  1 c ’s ( ‘ti _ l ox  L n i ’ : ; , i l l n .  ( i t t  P~”P~ ”~’ t i tnt I

i i , n , ’ d v  ,, 1 .1~.,  t ’, . A I’ l ’ . ’t ’ t : c . in , .3 .11. A t ; t n ,; t n , .t t ic l  W . i, ’ . bI , ’.’v , ’; : . i’ ll ’ ’ .

~~1. ’~’t i ott .‘t a : t t t ’ , m j t t  ot t  i ’; n l , ’x I , m ~ ’ : ;~ i i i : :  t ; i s ’, i n l v  t ’ t ’t ; i : ; I , m t t I I t s
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In  I’ i’e 1’ , t t ’ i I j o n

A : ’ n ; , i t i  , 0. , I’ . I’ . Ms ’ lc ’ti ,i I d  , N . I , .  N . ’ l , t s s n n , W. C . R, ’, ’v , ’;; , 11 .11 . M i  !l~~
i ’ i u ’ : ; p i lot 1 is ’ l c i  r. ’ I ,‘iSs ’ :; t udy n i t ;  i m t g  gets’ I j o t  l i v  a l t  . ‘ n ’ s ’ sl c ’u l t ’x
I , u i ” s m I i , ’: . ( To I ’ , ’ n m n u i t t i i t I e d  I . ’ 110:5151 t t , ’s Newt ;

0. — ‘ , , ‘ i i , ’t  i c ’ , n  I l ’,’~~d, ’t e’ t ’t i i j n , ’ si V , i n ’ i a l l en t ; ;  i t ;  ~‘ i u 1 t ’x t , un ’ ::a l i t ; .
I. ‘l’ s’s l ’s ’ ;; ut ’t ; i i t t  c’s,i t o  l ine ’ I’t’ os ’ ,’e ’si i m o , ;; 0! t it o (‘MCA

Mc ’I ’is ’su ta  I s I  , I’ . ‘I’ . , 0 .11 . Ann ;,tn t , , m i n c l  N ,  14. :1111;; 1. ’’,’ . O m i t  dc’s ’s s i ; .
I ; ; of ;‘,c ’iie t I’ ‘ t I n ’ . i mis of t ’ u lox t , i n ’ ;; ,i i i ;; . ( ‘I’~ ‘ 1’.’ ;: m l  ‘;;i i t t  ed

1 s ’ l’t’o,,’ee.i i t i c ,;; t n t  ~‘M , ’ :\ 1

:\ I i t t :  i s ’y ,  N’. W .  , 0 .11 . A ;: t ti ,n tt , , n n , i  1’ . ‘1’ . M. ’I o u i , m  I.! . I , , i l ’ s ’s n ’~i t  . ‘t ’s.’ Ma I l i t 1’ ,
t ’.’;ii t’ ’’t i i  l v , ’t r i ’ :;:; s ’t m ’mnl ox t ,ui’ :; ,n l i t ; co l on; j , ’;; . t i ’ s ’ li t ’ ;; mnI ’ i ; ; i t t e d  10
i ’ i’, ’.’ .’, ’,i ~i I t , ’ , : ;  s ‘1 c ’M CA ~

I ’ , ’ t t ; o ; i t i e  I t ’ s ’~
’ t ’ l V l t . 3 ’, s ’ s ’ i u t i ’ , i ~ ’ t

Pt’ . I’ , m t n  I M. ’ Pot t t~m lc1 A t ; ; ;  i t ;  ( l I t !  Re t ; t ’ , n n ’ ~’it L I t i l  c ’sifls ’ I on ’, I;; I I ( I O0’i~ 1 ln i ~. ’ )

C i ’ . M,,’I1 ot t t ,m Id ta: ;  l’ec ’i t  o u t ’ I l i t ’ 1 ’ i ’ ,’ s~ ’, t ’ , l i U  I n ’~’i ; m I I ; ;  s ’s ’t ic ’t ’ l ’I  l o i n  I i n I i  ‘~1

‘n’ t .‘t I tu , m t t [iii ’ i t . ’ ln ~mc1 1 t i n ’ ,’.’ \‘ . ‘ , n m ’ ;; s ’t I 1, ’ 1 s t  . ‘ X1’ . ’ u ’ i . ’ i ic ’ .’ ~,c’ I l i t
;\5 ’~ l t,’:~ ‘m . ’i ’_\’j ‘ 1 1 .‘s ’i i I i ’ s’s I j i m  A l .i ’ i  t o t  •
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Table 2. Monofactorial mutations thit have been established as laboratory colonies.

Mutan t  Mutagenic  agent 
-— ___________________________ ________________

(s ymbol) and colony source Descript ion Linkage Group
Black eye (b le)  Spontaneous Black p igment--actually II

Hart Park Strain dark green under hi gh recessive
magnification but black + 4

to naked eye--good pene-
trance and in both sexes

Mulberry (mul) Ethyl methane ‘ Facets of compd. eye irre• sex-linked (I)
sulfonate (EMS) gular in shape--giving recessive
Berkeley Strain ‘ convex impression +

Microcephalic EMS Many individual facets of sex-linked (I)
(mic) Berkeley Strain ‘ compd. eye completely recessive

absent-- +

Carmine (car) Spontaneous Dark red pigmented eye, I I I
Yuma Strain seen in larvae , pupae recessive

and adults +

Setaceous paips Spontaneous 99 have 1 or 2 setae on linkage (?)
(~~~~ ) Dewarts Strain each apical segment of recessive

paips , parallel to prob. ‘s’

Bleached ocelli Spontaneous Ocelli of larvae and sex-linked (I)
(bloc ) Presidio Strain pupae light pink recessive

Fringe wing (~~~~ ) Co-BO irradiation Wing scales heavy and sex-linked (I)
Berkeley Strain ‘ ruffled giving fringe ÷

appearance

Charcoal (char) Co-GO irradiation White scales on proboscis , sex-linked (I)
Berkeley Strain legs and arntennal pedicel recessive

missing--also reduced
wh ite on abdo men

Wide wing (ww ) Co-60 irradiation Wing wider than usual due sex-linked (I)
Berkeley Strain to lobe on posterior +

margin

Clubbed paip (~p) EMS treated 
- 1 or both palps Not determined

Berkeley Strain clubbed at distal segment

Orange (orb) Spontaneous . Fat bodies light orange Not determined
Sacramento Strain

Ebony (eb) Co-60 irradiation Black scales only on sex-linked (II)
Berkele~ Strain proboscis, legs, and an- recessive

tennal pedicel ; black and +
grey scales on abdotnen

gabled (~~~~~~) Spontaneous Wings in gabled position III
Porters Strain when at rest; antennae recessive

- eagle-spread +

melonotic (mel) Spontaneous Fat bodies of larvae, II
Hybrid of K.L. X Ft. Collins pupae , adult s dark grey recessive

‘ I 
to black +

divided eye (di) EMS treated Eye of pupae and adult II or III
car/ble strain divided by tissue without recessive

ommatidja

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~iii~~~ ~~~~ ~~~~~~~EI~A A



Table ,1 . M u l t i p le- tnark er  l ines now avai lable  for genet i c  s t u die s .

Chromosomes

I ‘ II 
— 

I I I

1. sex (gene determ ined ) black eye carmine eye

2. f r inge  ( f r )  black eye carmine eye

3. l)lCdCht?d ocelli (bloc ) black eye cdI ’mu t lu te  eye

t~ . mulberry ( m u ] ,) black eye ear intine eye

5. m icrocep halon (nile ) black eye c arm i tn e  eye

6 . wId e wing (ww ) black eye carmine eye

7. charcoal (char) black eye cartinine eye

8. ebony (eb) black eye carmine eye

Table 4 . L ’ f l t’s, ’t s  ot t ’ cage’ locat ion out ovi posit ion in Culex tarsalis

O vip o s i t i o n
Cage Location 99 dd Total rafts Egg rafts!9

- ; I SE 725 KL 1676 KL 260 0.355

2 NE 746 KL t 103 K 1~ 73 (1.098

955 cat’ ble

3 SW , 723 KL 751 KL 206 0.285

4 NW ‘ 705 KI. 1747 KE. Jt~3 0.203

‘107 s ’ , t i ’  I s l e ’

KL: ~nigh ts Land i n n ~’, , labora tory strain

car ble : carmine and b lack  eye , laboratory st r a i t i

_ _ _  _ _ _ _   
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Table 5. Effects of cage size on lab and kield strains of Culex tarsalis

Ovipositio~ : egg r a f t s  Captured 99
2

C~i.;e 99 dd Large cage Small cage Inseminated Gravid

1 197 RM 197 KL 0.101

1.1 198 185 KL 0.025 12/25 24/25

2 199 KL 192 K!, 0. 075

2 .1  194 KL 195 KL 1.021 20/25 6/25

3 197 KL 190 RM 0.076

3.1 l~17 KL 185 Rh L046 22/25 9/25

4 197 RN 191 NM 0.117

4.1 198 RM 190 RN 
. 

0.051 17 /25 23/25

RN: Rawlee-Merced , field collected

XL : Knights Landing , laboratory strain

Large cage: Sm x 5.Sm x 3m

Small cage: 60 cm x 60 cm x 60 cm

2 At termination of experimen t

___________ 

___________1T~1~~~ ~~~~~~~~~~~ —~~~~ 
-“



Table t~ . Outdoor cage reloa;;e of (‘ye’ color mutants in Culex t .trsalis

Fi~~ t generation Second generatio~~
No. egg rafts car % ble

c~~~~~~~~~~
_ _  d~ — 

ha tch ing  No. samp led 08S EXP OBS EXP

1 739 McV 739 McV 50 5911 24 .3 12.5 17. 7 12.5

739 car ble /W PC -

3 566 McV 566 McV 29 6329 30.9 25 30.2 25

566 car Ide

M cV :  McV an , f i e ld  collected

car Ide: ca rtn it te and black eye , laboratory stra in

car ble/WPC : Progeny of car ble X f ie ld collected West Poso Creek

From cross of car ble 29 X f i r s t  gener at ion dd

Table 7. Outdoor cage t ’ e l e ’a::e’ of fringe win g m u t a n t  in Cu lex  i , i r o , m l i s

Trapped in 10 days Tra 1’pod 99
Cage 99 dd No. 99 No.  do’ j u n s e m i n , m t . ’~ i

2 ~ 0 5 KL 979 KL 87 “J 55/61

4 .‘~0 2 314 f r  . 90 105 1 0 , 1’ .’

KL : Knights Landing, labQratory strain

t~ ’: t m’ i u t gc  ( w i u t ~’ ,) , lab ’t’~it  cry ~; I n ’a l i t
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F ~~ t re 1. Sequent i ni ~ t m  on I n t i n e  i t ;  . ‘ a ti on of nut’; no;’:~1 t r~m u ’ 1 ~~‘:t t, I “~~; ‘nmo~y~ot~s
by n t:ind:t ni nsenu m l  I nknre ‘ ‘“ thOde In I~th re ’,jPra ii rim , Si n.’l e On r cr~~ s
ma he of t~ypr A , 1 , or C.

GENERAT I ON CROSS PROGENY (PHEN OTYPE )

99 x dd

1 ~z i ’ l’lc + + he ’erozygote (wi ld)

4’, P l~ie~ + +

2 ~ u z  /‘!. ‘ + + 1 heterozygote: I norma l

• Fri’ 17T’ (wi ld) (carmine , b lack-eye)

-~ + + + I honnozygote: 4 heterozygotes: I nor m a l

(wild) (wild) (ca rmine ,

black-eye)

A 4  + + + +
_______ 

X 
_______ 

homozygotes (wi Id)
+ + ÷ +

A 5 + + + + hornozygotes (w i ld )

+ + +

6 4  ~ + x + 
~I + + s cU ’ l ’s .’ I 1 homozygote: 1 heterozygote

+ + + + IX 
______ 

(wild) (wil d)

~ 5 ”:r ~~’ ,’.’ + + . I

B 5  + + X + 
~~~

‘ 

A s A4
+ + + +

+ + 
~~

- +

+ + t?,:l’ i’! ’

As B4
• ~ ÷ 

~ 
_,~i 

+

S IZI ’  bile + +

+ + X + 
—

~~-— As 3
car bile oar 1 ’!.’

C 4  + + X’ + + As 3
oar b1~ c’~zr bile
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Ft m~ire 2. Sr iqm ~~’nt i  a 1 tm ”p s  i n the ~ ‘ .1 tion of ,i’nt ,oscwci l t .rrmrusl ocit j “r. ~~~~~~~~~~~~~~~~by new nseudol i nkn cm ’ metho ‘ . Tn lj t.h rener .n t ion s i rnr’ l s’ fl~ I r c’rri”s F tu

be of tYpe A ,P, ~~~~
. ,~ •

GENERAT I ON CROSS ‘ PROGENY (P HENOTYPE)

9Q x d d

_,~~ —
~~~~ ~ 

heteroz ygote

T ~T 
~~~~~~~‘ )7’  ‘ (w I 1 d)

I heterozygote: 1 norma l2 ~~:t ’  . ‘ 0,11’ !‘

~~~~~~~~~~~~~~~~~ (carm i ne , black -eye) (wild)

—~ --- 
~~~~~~ 

. : n ’  !‘ ‘.‘ I heterozyqote: I norma l

+ + cal ’ (wi Id) (wi Id )

A 4 ~~ t ’ H. ’ x ,;i’ b ’ . ’ 1 homozyqo te: ~ heterozygotes: 1 norma l

+ + + + . .( c a r m i n e , (w i l d )  ( w i l d )

black-eye)

B 4 ~: m’ t ’~~. ’ x 1 heterozy gote: I norma l

(1 w i l d :  (wild)

tL~ 
.1,:.~ 

.1 c arm i t ie:

I black-eye :

I carmine ,

b lack-eye )

C is ‘:r 1’ ’ ’ o t t ’  !‘~~~‘ norma l
• —— — — x

+ + ÷ + (9 w i l d:

3 carm ine:

3 b lack-eye:

I car mine , black-eye)

In , ‘ •

~~~ ~~~~~~~~
- ‘ — —-

~~~
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l~irure ~~ CDC - CO2 light trap indice s and population est imates , female

C. tcrsQ//s , Poso West , 1976. TI- ~.
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i i  gure 1(1. Cor’inr’t .I t,ioii da t. .m r’t’ ira] .~~; cnr rvi n~ 2 di fu ’r,,rI t trarisinca Li on~
aca i ru~t i~’FC ma Ie~ for W~’C femal e~.
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