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Aasu ~~l i’ r ’ n r L ’ss RcJ~~~t 1976—77

A. Culex  t a r s a l  is  st r a i ns  and m u t a n t  l i n e s

The numb er  of w i l d — t y p e  l a b o r a t o r y  co lon ie s  c u r r e n t ly  m a i n t a i n e d  in
our l a s or . it o r i e ; is 11 (Tab le  1). Another strain , Berkeley , is a
composite strain which holds some genotype of aeveral California l ines.

~iie s i ng l e  m u t a t i o n  strain s total 11 (Table 2), and strains holdi ng
rio] tip l c—markers —— one marker •on each of tu e 3 chromosome pairs
uioW t o t o l 7 (~~.ib I e  4.

The m u t a n t  charcoal (char), already described last vsar in genetic
crosses , W.15 sn u w u  to be sex—linked , as is wide wing ~ww) , a :rore
recen t  lv  i~~o l a t c d  m u t an t .  The l a t t e r  was se lected ou t  f r o m  t h e  f : ’ i” igo
( f r )  nmu t u n t ~ l i ne .  Wide  w i n g  g ives a broader  than norma l w i d t h  to t h e
w i n g ,  p r i m a r i l y  because  of an ex tended  lobe on the  p o s t e r i o r  wing  ma r-
g i n .  I t  a l so  shor tens  t u e  w i n g — l e n g t h .  Ano the r  ne~ m u t a n t is clubbed
pai p (

~‘:~
) w h i c h  is expressed  by abnormal  pal ps in the  males  on l y.  To

d at e  i t s  l i n kag e  r e l a t i o n s h i p h~is not  been de t e rmined . Orange  bod y
( o r b )  was r ecen t  ly  i so la t ed  f r o m  a Pres id io , l’exas s t r a i n ;  however ,
i t s  l i nk a g e  r e l a tio n s h i p  ha s  also not yet  been d e t e r m i n e d .  It  is
expressed by g i v i n g  a pa le  orange color  to the  f a t  bodies of la rvae ,
pup -I c , and a d u l t s , and is more express ive  in the females  than tile
m a l e s .

U .  I n d u c e J  r eci p r o c a l  t r an s l o c . it i on s I

~‘h i l e  our  t ot a l  induced  chromosome i n t e rch anges  have i iu mh er ed  over
27 , we a r e  p r e s e n t l y  m a i nt a i n i n g  12 t r an s l o c a t i o n  st r : i i n s  t ha t  show
p o t en t i a l  fo r  cont ro l  mechanisms . Of these 9 are s e x — l ink e d  —— 6 s in g l e
and 3 ui -u I tiple —— i n t e rch anges , and 3 are au t osomal s  i n v o l v i n g  l inkage
groups  2 and 3. Two of the  autosomal  t r an s lo c a t i o n s  ar e  now in the
hotno zygous cond i t i on .  In several of the sex—linked translocaticr n Lines,
two t ypes  of abnormal segrega t ion  were found  to occur i r r e g u l a r ly.
Each ty p e  is a mciotic drnve system r e s u l t i n g  in a surp lus of recom-
binant progeny. In a d d i t i o n , a sex swi tch mechanism was found  to
ol l er a t e  in several l i ne s  ( F i g u r e  1). In essence an 11—lin ked translo—
o. it  ion is I r ausm it t e d  f r o m  a male  (m/M) to a daug li ti r (~~ %i~~) a pp a r e n t l y
th roug h a r econlb inat ion .  The daughter  t r an s m it s  the  t r a n slo c a t i o n  to
.i p or t i o n  of her sons , as an rn—linked  t r ans]oca t ion .  These sons then
t r an s m i t  the t r an s lo c a t i o n  almost  exclusively to the i r  sons , as an M—
l inked  t r a ns l o cat i o n .

One of  the  sex—I  inked  t ru n s lo c a t i o n s , de s ign a t ed  T( 1 : 2 :  3)a ca r t  [Cs two
u) t c r c i l ;Ingo s  t ha t  in p se u d o — l i n k a g e  binds the 3 chromosomes involved
and t r . in  si-u I is I hone  a ;  a n et  f r o m  nu n .1 t’S to iuia I C p 1 0~~ L~t 1y (F I gui  re 2)

~.‘ i I u ic  i s  en; ; i I V ma in La nod by u s i n g  gene t Ic imi r k e  i’s, aiid ai .r i) e:Irs to
be s t r o n g  an(i viable. T h e  mean p e r c e n t  L’p .I ’ . 1 l ; I t C i l  of ra ft s fathered by
th~ sc m u  lout is between  2 O—3 O~, . For the~ c reasons t h i  is s t r a i n  was tested
or c n , ;u l u c t i t i v o n e s s  a ga i n s t  W I LI m a l e s  i n  b o t h  sina i 1 — ( ’. ige l a b o r a t o ry

and I a rg ‘— cage outdoor ox p en men ts.

Tile t i r a t  r o mp et  it ive mat ing tests were done in l a b o r a t o r y  cages  under
p t li - u i;; rearing t.’ond I t [oils. T h e  cages  w e r e  24 ’’ x24’ ’ x 20 ’’ , and each i’ ige 
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held  50 29 and 100 ~~~ The cent ro cage h ue Id only t lie Kn Ig iu t  s Land i iug
l abo ra to ry  s t r a i n  (or  t h e  b l a c k — c ’,”’ I Inc in the  second t r i a l ) ,  a n o t h e r
cage held u n i v  t h e translocation stock , and a t h i r d  c o m pet i t i o n  cage
ileld 50 norma l dd w i t h  50 translocared dd and the  50 normal  99. Twenty—
five egg rafts were collected from each cage , and competitiveness
between tile 2 types of males  was judged from egg—hatch data. This is
possibl e since n o r m a l  egg raf ts u s u a l l y have above a 75% h a t c h  and the
translocation I i nc  usually has under 30% hatch. The data (Figure 3)
show t h a t  the  h a t c h  in the  c o m p e t i t i o n  cages was in—be tween  ti le two
expec ted  egg b a t ch e s , and t i le  c o m pet i t i v e n e s s  (E ) de r ived  f rom known
f a c t o r s  in f o r m u l a , gave 2 va lues  g r ea t e r  than 1. These da ta  ‘;uggest
tha t experimental males were a l i t t l e  more compe t i t i ve  t h a n  the  no rma l .
One va lue , below 1, showed the opposi te  e f f e c t .  In any case the da ta
de te rmined  tha t t he  genetically—al tered do’ could compete nearly equally
w i t h  the laboratory strains.

To test tile experinienta I s t o c k  unde r  n a t u r a l e n v i r o n m e n t a l , c o n d i t i o n s ,
we used a modified quonset hu t  located near our Bakersfield Field
S t a t i o n  in Kern Counts ’  (F igu re  4 ) .  This s t r u c t u r e  is d iv ided  in h a l f ,
and is covered w i t h  a f i n e — m e s h  screen  excep t  f o r  a so l id  s ec t ion  in
tile cen te r  t h a t  p rov ide s  shade.  Each sec t ion  has a r t if i c i a l  ponds
f o r  o v i p o s i t i o n , cages tha t  ho ld  ch ickens  to p r o v i d e  blood mea l s , and
a “ red box ” r e s t i n g  s i t e .  A sma l l  cage in the  c oap e t i tiv e  s i d e  lu c id
onl y our t r an sl o cat o d  l ine . Each h a l f  of tile “ hu t ” held 1000 normal
99 ; the  con t ro l side held 2000 normal  do’. and t he  c o m p e t i t i o n  side held
2000 do’ in a 1:1 r a t i o  of normal to  t r a n sl o cat ed  ‘~~~~~.

Tile f i r s t  tes t  i n v o l v e d  t r an s l o c a t e d  do’ compct i i l g  a g a i n s t  a st r e n ~
l a b o r a t o r y  co lony ,  Knig ht ’ s Land ing . Tile cia ta ( F i g u r e  5) indicated
a competitive value of 0.73, indicating tha t , under  these c on d i t i on s ,
tile experimental do’ were a l i t t l e  less c o m p e t i t i v e  than  the  laboratory
strain. However , tile percent—hatch of eggs collected in the 2nd gen-
e ra t ion  was lower than  was expected . Thus , not onl y were tile experi-
m e n t a l  do’ a b l e  to compete , but  the translocation was successfully
t r a n s m i t t e d  to tile next  gene rat i on .  This  was c o n f i rm e d  b y f u r t h e r
l abo ra to ry  tes ts  on do’ t ha t  came from the low—hatch rafts.

Tu e second t r i a l  t es ted  the translocation do’ against do’ collected
as pupae from tile West Poso Creek site in Kern County where. we are
do ing our first pilot field release study tiul s year. A g a i n , as hu e
d a t a  show ( F i g u r e  6) , tile p e r c e i l t — h a t c h  was abou t  midway  be tween  the
norma l , 96.0 and ti le t r an s lo c a t e d  c o n tr o l , 50.8.  Both  p e r c e n t — h a t c h
figures were hig her t han  expec ted , and tile reason is not  known . The
c o m p e t i t i v e  v a l u e , however , was ag a i n  0 . 7 6 , and t h e reduced percent—
h a t c h  t h a t  c a r r i e d  th rough  to the  second g en er a t i o n  was ag a i n  lower
t han  t i le  expected . i lo th  val Lies In ch i en ted t h a t  a S t i lgi  C illSei’t 1011 of
the translocated do’ a t  a 1:1 r a t  in cou l d  a f f e c t  not o n ly  til e f i r s t  but
a lso  the 2nd gene ra t i on .

A 3rd t r i a l  in t he  m o d i f i e d  quonse t  hu t  m e r e l y  be lch  c on t r o l  t e s t s  on
both  sides of t i le  s t r u c t u r e , to a sce r t a i n  if  any d i  f f c r o n t ’ i’s in da ta
were due  to positioning the North or S Ouu t i l  side  of t u e  l a r g e  c ag e .
E a r l  icr  data  showed var labi lit y in ovipo sition and a d u l  t nio r t  s i l t .
The p er c en t  —ha t c i u  was ;mpproxi mate l V the same on ho t i l  s i d e s  (F ’ i g iu re  7)
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is w,m ’~ t he t o t a l  n u m b er  of eggs , . c j  t h o u g h t ifl,. varj:ihj 1 ty wa ; o b v i ou s
r tic u t t i u tube  r ~ rat’ t 5 1 Lld me an numun be r of eggs P C I ’ 1’ , i i  t Oil ~ :, 2 ~ ‘

Since We had on l y  I l a rg e  d iv ided  ~‘age ava ilable in 1976 , t~~e 3 trials
were  ne ce s s a r i l y  done under different environmental conditions because
of tbe t ime of y e a r .  Tile f i r s t  tes ts  were run  in June  and Jul y and
the  las t  in S e p te mb er — O c t ob er .  A second large cage is now availai le
so t ha t  more trials are  being done s imul t aneous ly  th i s  year.

As m e n t i o n e d  above , two of t he  t r ;IU Si ,OC at i Ol l  Stra i i)S ;i.ro now luLur’o ~mvgo~ls
and W It . ~ i t ime  are becom ing stronger and more proLific. A selection
process in one l ine ( T ( 2 : 3 ) a )  f r om  a h i g h — y i e l d  v i ab l e  r a ft  appears
to be improving this pure—breeding autosomal stock. .‘~his translocation
and the  m u l t i p le sex—linked  t r ans locat i on  described above have now
hocu c o m b i n e d  in mal es. Computer  s imu la t ions  5110w t h a t  the  i n t r o g u c —
tion of such muil  t . iple t r ansl . oca tion  males  has a potential of being ,
more  e f fe c t i ve  in f i e ld  p o p u l a t i o n s  than does the  double sex—linked
inter’hange coi-ip i cx alone. ‘gu ile Lhe sex—linked t r a ns lo cat i o n s  wi ll
be passed on to the  ma les  of subsequent generations , the autosomal
i n t e r c h a n g e  w i l l  be passed on to fenlales in t he  p o p u l a t i o n  and thus
add to L~le reduction of numbers in v iable  progeny . This  new multi p l e
t r a n s lo c at i o n  ma l e , car r\ ’ing  the double  sex—l inked  t r an s lo c a tt o n s  and
the autosomal interchange , will be tes ted in our large out door cag es
for  cu : saet it iveness  t h i s  summer .  If the  r e s u l t s  are f a v o r a b l e  we
will introduce tills interchange into a field population as a pilot
study it the  summer of 1978.

C. ‘g :lrk~ ~— r c 1 e a s c— r e c a p t u r e  f i eld  s tudies

W i i i i  c counpetit lye studies were on—going in the large outdoor cages ,
an e xt en s i v e  c lark—re leas e—recap tu re  s tud y was ca r r i ed  ou t  fr o :u ;  A p r i l
tllrougn September at the West Paso Creek site by collaborating per-
sonnel at the Bake r s f i e ld  Field S ta t ion .  Tile s i t e  is ilear ti le f i e l d
s t a t i o n  and the mod i f i ed  quonset  “ hut ” where the compe t i t i on  tes ts
took p l a c e .  The s i te  i t se l f  is isolated by ex tens ive  s u r r o u n d i n g
arid desert (Figure 8), and the mosquito PoPula t ion  is a lmos t  solely
c. r~~r~~~ii s .  The creek water  supply  is s table  as it is supp l ied by
. s, i s t e  w a t er s  fronu oil wel L s.  P r e l imina ry  da ta were coll e~ ted in 1975
on t i le  rise and decline of timis isolated natural population.

‘J u r : n~ tile summ e r of 1976 , 20 ,845 marked C. t a r sa li s  were released
t o  p r o v i d e  a basis  fo r  eva lua t ion  of population numbers and adul t
~ou g c v  i t y  in time field. In 48 nights of intensive recovery effort ,
4 . “, .  W o r e  r e c ap t u r e d .  A~ total of 134,965 mosquitoe s were collected

rorn t u e  ~4 t r a p s  and 17 red i)oxc’s. D a t u m  of t h i s  k i n d  I1OL onl y
h i e l  pod d e t e r m i n e  pOpU I.~t ion dens i t i e s  at spec ific t line p er iods , but
;tlph ) i it ’d t ioa ’ & ’a,’ ;ar , ’ ill!orlii;I tloIl t o r  p r o j e ct i o n  01 tim e numbers of

t ’ x ’’cr i ,  ( ‘ u u i , u l J~ t h a t  s iun u  d he rei.cauuuc I ill t i m e  uu l o t — r e  iea~ c st u dy
In the spring of 1977. Time data imave beemi placed ill a computer pro—
‘ r a m  ~~r i’ltt Log co t he o r e t i c a l  mode l s  ( F i g u r e  9) . Tue mark—release
studic; ire b e i n g  repeated this sunumer (1977). -

D. 
~~~!L LL~~ 

modelling fo r  rd_ eases

In the past  year  Dr .  Paul F ine  developed compu te r  models  w i t h  r e f e r —
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0:100 La a Iternat ivc spec itic gullet ic  c o n t r o l  sy s t e m ; t h a t .  nun’.’ be used
ta r u~sFu ~ at i on  c o n t r o l .  The s i m ula t i o n  which  wi l l  be f o l io w c ’i  in ou r
1 i r s t  ro],e , lse t r i a l  is based on L imo release of males  t h a t  c ar r y  th~
‘f(1:2 :3).t sex—linked double translucation , and tlmis is seen in Figure S

10. T :uis model iliustrates time result of releasing 10,000 do’ every
3 days over a one nm o n t im per iod , and t I S S U I I I C S  tha t time expi~rin1eiltal males
are  c am p e r  i t i v e  aut i e q u a l l y v iable  to w i l d — t v p c  do ’.

E. Pol y t en e  chr o~;osocue p r e p a r a t i o n s  
. 

-

Te c h n icu e s  for p r ep a r i n g  poly tene  chromosomes in C. t ar sa l i s  are  s t i lL
being investi gated , and pr ogress has been trade. The s a l i v a r y — g land
poly tenes  tire ~ci ng spread to the C X t Q I l t cha t picture~r of sections and
whole chromosomes can be photographed so that c e n t r om ur e s  can be recog-
n ized an d  i n d i v i d u a l  p a t t e r n s  of band ing  can  be es tabl ish c~d f o r  s pec i f i c
chromo somes .  Once normal chromosomes arc recognized , we w i l l  be able
to a s c e r t a in  c y t o l o g i c a l ly  where  the  chrom osomal  b r eak s  occur in tile
t r a nsl oc at i o n s  induced , and if o c h e r  anomalies  a re  c o n t r i b u t i n g  to
zvgotic inviability. Good prcp~ rutions would also allow us to establish
l i n k a g e — g r o u p  chrom osont i l c o r re l a t  i ons .

F. Vector—cor,:netcnce studies and the i~~Ilc~J,~~ involved

Time studies invo !ving tile selection of a strain of C. t a r s a l is  hi ghly
resistant to oral infection w i t h  Wes t e rn  E quine  Encep ha l i t i s  v i r u s
du t  Log 17 generations can be seen in Figure 11. Figure  12 shows the
p r o f i l e s  ob ta ined  wi th  the  highly suscep t ib le  and refractory strains
when feeding on viremic chicks. A comp letely refractory strain of
C. tarsalis could not be selected since 15—20% of the females that
fed on hi gh c o n c e n t r a t i o n s  of v i rus  were found  to be infected after
an i n t r i n s i c  incubat ion  of 10—12 days . Also it was found that tile re—
sistant and susceptible strains were equally susceptible when the
midgut was by—passed by intrathoracic inoculation. This suggested
tha t some females mig ht  become i n f e c t e d  by means o ther  than those
under genetic control. Genetic backcrossing studies between suscep-
tible and r e f r a c t o r y  lines supported th is  con t en t i on .  The “leaky gut ”
concep t  der ived f rom s t u d i e s  of other  v i ruses  in insec ts  was considered
to be i n v o l v e d  here , since it is conceivable tha t  inges ted  v i res  nl•ight~
enter the  hemocoel t h roug h a leaky .miid gut  w i t h o ut  f i r s t  having mul t i -
p l ied in midgu t  ep i t he l ial  cells. If this  occur red , then  i n f e c t i o n
would be similar to intro—thoracic inoculation. Further studies will
h o p e f u l l y  c la r i f y these f i n d i n g s .  In genetic  s tudies  the exac t mode
of in h e r i t a n c e  was not  L’~~t ab l i s l l ed  for susceptibility or refractorines s;
however , suscep t 11)11 it y w. is found  to he d o m i n an t  over n’s 1st a i t e e  and
to 1)e coat rolled by mere  thri ll one u;cnc. Dc iiiil hive gene kic ;

~ tu id i e;;
cann o t  be done until we establish the  s i g n i f i c a n c e  of females  t h a t
c o n t a i n  i n t e rm e d i a t e  c0i i ’ ’ ’n t rL lt i o l l s  o t  v i r u s  a f t e r  I c e d i n g  on l i l g im
v iral cilallenges.

G. ~~u s: ;  r e t i r l i l  processes

lru order to do our first pilot—release studies beginning ‘in t u e  spring
of th is year (1977), a prod uc tion program was ini t iat ed in N ov ember
1976 to assure a production of 10,000 translocated males every 3 to 4

- ‘  -— -- ,
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5.

d iv ;  ‘c~ r a p er i o d  ot  I m~~u u t i m .  S i n c e  t i le  e x p t ’ r i m e n t ;u i  st o c k  c a r ry i n g
t a o  dot ; !” ! c s e x — I  i n ke d  t r a i l s  b o a t  ion has ouch low f e r t  i l l  tv (~ ‘i— 3O’)
t ad  on H tuni 1 L’it ’, ,L re to be used to  expand the  s tock , i t  was no small

c ’ ,  r , u t i ~~; u t o  ~~~i i H  a t o t a l  of t h e  a p p r o x i m a t e l y  100 , 000 m a l e s  t l ; .u t
r e 1 cased ilItO ui;  i e l a t e d  p o p u l a t i o n  a t  our r e l e a se  s i t e  t h i s

~~~ .\pr ii (1 ,97 ) . We s i l l  be n l o n i t o r iu g  t i l e  p o p u l ;i t  Oil  f o r  t i m e  r e s t
of t i m e  su i rmie r  moo th is  to see Wll l t ou r  r e lease  d Id in t ernis  of a If to t ing

to oar  i ye p o p u L a t i o n , and to t i s c e r t u m i n  if our  r e l e a s e d  ma les  did in deed
nu .m t e  with wild—ty pe feri.mlc o . We d i d  succecu in m u m s s— p r o d u c i n , , t i l e
L’x p e r i :n c i l t a l  males  fo r  t i t i s  s t u dy  and t h a t  in i t s e l f  w~m s a t r i u mp i r .

t’)u r main  p r o b l em 10 t i l e  it a s s — p r o d u c i n g  s tud y ,  o t he r  t han  ~t he  low
f e r t i l i t y  of t i m e  egg i m r m t c t i , W OS the  m a n u a l  sexing 1)r ~~~ ’;;s w h i c h  was
neces c ,t i ’v to i so l at e  t i m e  nm ,i l cs  c a r ry  j og  the  t r u m n s l o i ’sL ions f r o n t  poss ible
recocub in . m nt s  among t lie nom los and  f r o m  t i m e  n o n — c a r r y  i u i p  fem a  i t ’S. C m i i  1 ing
w i t h  m ;t r ~~Crs  Was neces s a ry  each g e n e r a t i o n  except  In t i m e  la s t  to  be
sure  our  t rans  loca t ion  was be ing  ca r r i e d  in to  the  f i e l d .  We know flOw
t hat  v e ry  l i t t l e  r e c o n h i t s u t  ion took p lace .  We a r e  now scorch ing  des—
p er at e lv  f o r  a fem a l e  l e t h a l  to . i n c o r p o r a te  i n to  tile e x p e r i m e n t a l  l i ne
so t h at  we mi gh t  have on1~’ males  coin ing t i l r o ug h  to t i l e  a d u l t  s t age  in
eacil g e n er u m t i o n  of the  e x p a n s i o n  p r o g r a m .  Tilese m a l e s , h e t e r ozy g o u s
fo r  t i le  letha l l i n k e d  to tile in locus , can th en be m at e d  to f em ;m l e s
im e t e ro ” ’  ass f o r  tile lethal each gene ra t ion , c a u s i n g  females to become
hiom osv :  r id  i n v i a b l e .
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l a b le I .  , i b u  r a t o ry  imi in  t u m L i m e d  001011 05

01’ Cu l e x  t a r s a l i s

C a li f o rn i .r m R i v e r s i d e
St i, ,l 1:10

Paso C ree k  (Kern  C o u n ty )

B ;m k e r s f i e l d — B F S  (Kern  C o u n t y )

K i u i p !,i t s  L a n d i n g  ( Y o l o  C o un t y )

S a c r n m n i e r u t o  V a l l e y  ( B u t t e  C o u n t y )

Berke ley  ( H y b r i d  of several  s t r a i n s)

O~ icr  Vuma ~;‘;r iZ oll3)

B FS —W inn ipL ’g (Canada )

For t  C o l l in s  (Co lo rado)

Pres id io  (Texas)

M a n i t o b a  (Canada)
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1, ib L’ . ~~~: ; I  i c t o r i i l  :;;;. dt j u u l15  th at ;~~ L V L ’ L o u  i ’ s t a b l i s i u ’d as i : bo r ~~i o r v  c o l o n i e s .

‘ s o n i c  u e:lt 
• 

*P s i  ~u ;~ ( c r : : ’ ’ , n~. ‘ r u l o n y  c ir c e  J m ’ : ; c r i ; t  i t ;

~ :,~~g eve  ( b l e )  S~ ,m l t . ; ; ; e o u s  Black p ig m e n t -- ic t u ; m l i y I I  or I i i
ar ’ 1’ u rk  St  r a i n  d a r k  p r een  u n d e r  i lig il’ m a p —  recess  i’: 0

i m i f h ’ a t i o n  b u t  b l a c k  to  +
naked  eye——goad p000 r a n ’ 0
and  in b at h sez ’o

P : ui b c r r ’ , ( m i i i )  d L ! ; v l  u n e t i no  F a cet s  of cornp d .  eve i r r o g u — j  s 0 x — l i n k ~ d ( I )
t i !  I o i i at c  ( HI S) b r  in s h a p e — — p  ~ : ing con vex r e c e s s i v e

n e r k e l o :  S~~; , u i n  i m p re s si on  ±

V t  ‘ r o c e i h ,u h i t ’ HI S X : t n v  in d i v i d u ;m  1 f a c c t  ot  o c x — i  in~’.~ ’d ( l j
( m R.) b e r k e l e y  S t r a i n  c o u u j ’ d .  eve cor:u p l e t e l . y :‘e~~~s siv e

a b s e n t — —  +

I :‘::tL:le ~c;ur) S:~ont,;.;cou;s D ar k  red p i g m ei lt e d  eve , I i  o r 11!
‘1 r i t r Id  s Lr n  LII  soon in l a rvae , pup a e  r e c e ss i ve

I and a d u l t s  ±

S ; o u u t a n c o : t o  99 h ave 1 or 2 s et n e  on I i : ;ka ;i’ ( ? )
(o p) ~‘c;;;1r t o  S t r a i n  each ap i c a l  sogmuue nt  of r e c ,,s,s iv~,

paips , p L m r a l l e t l  to prob . +

ctu ~~,;ed oce~ I i  ~~lO I i t; tf l u ’Oii5 U cel l i  of l ar v a e  and  se :• :— linke d (1)
(b  c) Pr e s i d i o  S t r a i n  pupae  l i g h t  p ink  r ecess ive ’

:
‘
~~~~

u1 ,
~~ 

w i t t y  ( I  r )  Co— 6 0 i r r a d i a t i o n  Wing scab s h e avy  and s e x — l i n k e d  ( )
b e r k e l e y  S t r a i n  r u f f l e d  g i v in g  f r i n g e  +

appea rance

P i i , m r cal ( c h a r )  Co—60 i r ra d  [at ion Whi to scales  on p r o b o s c i s, I i  or I ll
B erk e .iev  S t r a i n  legs and a m u t c n n u m l ped ice l  r ecess ive

miss ing——a i so  r e d u c e d  ;. i t  i t e  +
Oil abd om e n .

‘.~ i d e  si ng ~~~~ C u — 6 0  i r ra d i a t i o n  W i n g  w i d e r  t l m ; m m m  u i s u i t m i  due s e x — i  i f l k e d  ( I )
Berke l ey  S t r a i n  i c  b ios oil p o s ter i o r  iumarg i m ~ +

( : 1 l 1 l ~: L ~d p a h p EM S t r e a t ’ !  1 or b o t h  p a i r s  N o t  d e t e r r i n ~~d
• ( c j ) , Berke ley  S t r a i n  c lubbcd  a t  d i st a l  s c p n r c ’n t

‘ r , m : : ’ . ’,~’ ( o r b )  S p o i l t a m i e o m m s  Fat  l a d i e s  I ighi t u’ u n p o  N o t  determ ined
S ~ r ;u i u ue o I St  r,m in

I ~~~~~~~~~~~ - - I - _ _ _ _ _ _ _ _ _

+ or  — v . m l u e  f u r  I illkulge studios



~ ;iH e i .  P u H t i n i u ’ — : r . i r k ~ r 1h:c ’s :;c’~, ; ; v , ij 1~~1l o  c u i ’  i~e u i t ’ t L c  st u d i c o

i f s  s o  omes

_____ ______ _____ 
I I  i l l

1. sex (ge ne  d c t c r : : i n e d ~ b L u e k  c e  c n r n ’ t : , e  eve

2.  r r ! t ’ c ’ I r )  o L u c k  t y  c c.t ru t ;  i t :  e eve

i . b i c a u ’hio l o c c i  i i  (b l u e )  h i  n ’k ev e  c a r m n i m ; c  cv, ’

m ; u i b e r r ”  L i ’ s ! )  b l a c k  o n e  c i u s i t i e  c ’e

• 5. n: I c  r c ’uw ’p i u ; m  Ion (m ’.;i c) b l a c k  eve earn:  i n c  eve

wide wing (ow) b l a c k  eve czl rmi i l e c c

7. c i u , um’ cc , ib  (c h ar ’)  b l a c k  eve car m i ne  eve

_____ ______________________ 
i ___ 4
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Figure i . The Switch Mechanism
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l i h l ie~-~r. ~)I~.’ ot. 1ii’t ’sented l)ilperS and j~~j~, i i ~ ’a i i ~~ ni’

A .  i’ r i t i c  h i  I itivL ’sti~ ,4t er , S. Mon ica .\:;ni ~iii

l’ rc~~’n t c ’J j~j~~crs (197b—77)

‘‘ Ce~np f tL e  m a r k er  l ines  f or  gen e t i c  ot u d  i c~; In C u l e x  t a r ~- . i I i s  , ‘ 197b
t a  l i i .  Mosq .  Cen t  - Assn • b a k e r s f i el d , Cal  i t ~ ’rn La
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