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2(1. 3’~ ’ rn c t  con f m i

-~~~~~~~~~~ ~~~ c ’, t  ‘i ~ nfls a~~r’ 1 i s t’~~buted across al l  3 c*rorv ~s ~i’~s
Twe n t ”— f i v e  n i - ~i t .ran~;1 oca t i ons ha v i~ hn r ~n d~~I i i fi e~ with t, l p r ~p
u:i i~~.- r n ~~~~~~~~~~~~ a rn bej ~~ ma I ntn i n ed . Ten h~ v~ ~~

.

.1 ~ s to  t,1 ~~E~ i n v n l v e d  l i r ~~a~’e ~r-ou:~s and ar e  br~ r.~ as~~~osnd
. 4 a r  L h e ir  oot , e r i t i a l  ‘~f l  a l ii--fl~. E ~. :~~iiy.

f l .  t. i ona 1 i -p n i ’ oc f u c t i v e  ~; t u i  1 e~- u i  Lh E’ F rnal ’~s Were m i n t ? e t .-d , ~~ 1_
mn~n- i1v in i cj a t j o n  ~u ~l~~~~ç’. ~ I t f j~~ ~~~~ t..~ Lu ~~~~~~ i: ~

-~ fo? 1 1 e devel.on~ eut before w~~ cIi rna t~ n~ must have occurr ed if
i . i to.~ r- ~~cui~ ovi nosition is to be s timulat ed .

l i i i u~ r ela L~i~~ to l~ apa u~’~ ~ ~
-. ~~r i 1 r t ,  ~~~~~ demor1str~ t.eI~ t h ’ .t

Lli ~ o v t m n s i t A o n  resnonse to pI~o tonor ind  shi f t s  hetwe~ n 13 1i~~i t ~
11 da rk and II cla rk — 1? da rk . A CC UPII1a tP. data sur~~r f l i .  tha t the
co1’Oar~) cadaica  has a ro1~ i n  m e l  tj n r  tI ovi p os i t i on  F r

.•
. to o h o t : n E  ri ad. A? 1 colonies wer~ scrr ened for inah i .? ~ ty  ~o di

F. 7ro re~ s wa s riade on the routine preüa rn t~ ons of sa1ivary— cl~~nd
-- c r x ~om o nes for t h i s  snu ’ci p~ .

~~. W~’E Vi~r tor~ co ti - ~~.t .enrp s+ hii’~s wE rE- continu ed in roll ~hoi-at i on w i t .
:er s ’’r . ’le]. i i i  ~~~~ ~rhnol mf Publ ic  Hea l th  —i n thi s ~~~0f l u S
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F A. Cul ox tar salis s t ra ins  and “ mul t in l e—m a rker ” l i n e s .

? In our cont inue d  sea rch for inheri ted “ ma y - kn r - rn ” fo r ~~nnt ,i r s tudies ,
we have increased to ~ ~ the “wild—type ” l abnr : i t ,ory col onies  m ain —
1- .~~n~~ from di f fer en t  rre oqraohic ai ’ , ’ns (Tabi e 1) .  Two coloni es are
f r o m Canada , 3 are from o th e r  we s ter n  s t al . .’s ‘n d 9 ore  from var ious
C a l i f o r n i a  count i es. An other  l a b o r a t o r y  s t r a i n , P erk el ey, is a
comnosi to s t ra in  tha t. holds some of t h e  ri~flot~~ue o f the several
Cal i fornia  l ines , and consequentl y is a strong l ine  tha t has  con—
siderahie hybri d vi gor.

(lv”r 1 ~ mu t a t i o n s  have been isolated and ¶ ‘ W~~ tD  successfu ll y ou t—
crossed and recovu’recl i n  s u f f i c i e n t  n -sThi ’-a hr -i est ab l i sh  l 3h0 r .  tory
colonies (Table  2) .  ~ i t.h these m u t u n t s , 5 muli ole—marker floes
h a v ’~ been cons truc ted  ho ( la te  (Tab l e 31 . III .  mt . ra i ns carry at
least  1 ma rker on each of the 3 chr orn os o in- The weakness of these
lines  lies in the fac t  tha t a l l  m f  t h e m  h av e  same auto soma l

j markers——those on the 2 larter oairs , w h i l e  th e  sex—link ed ma rk ers
on t.he. small est chromosome ho lds  t h e  only TJ~ i-~abl,-s. ~3uch mu l t i m le —
m a r k e r  i i  n e - n l i m i t .  t h e  1. ’Covi rv of ~n t , ,~r :i. 7 f l ( n  to those involv ing

P .
~ I lie si mu ’1 e an t ,osomnl ~nm i-k ‘- i - s .  P rei i ml na i- v cv I i n r e  c d n  .‘s I ndi c-ate

- 
t h i t ,  b o t h  “ c l : n r - r o a l ”  an:! “ wlu i h ’ -  t a r s n r n ’r. : ’’ ru t - i’ riot sex—linked , and
th c~s~ s-u n he i nc o mn ora t ed in t o  t h e  I i  n - s  ‘s u ’nn as  conc lus iv e  data
ar e  accumul ated .

I The black eye (b l e)  and carmine ( car )  ma r k e t - s  are  defini tely on
di f f e ren t  autosnin i ’s . Since it has not br ~-~~ f ~ poss ible  to correlate
either  mut an t  with the  m i d d1 e— si~~ed m et a c r ’n l . r i c  chromosome , do si g—
n oted II , or th”  largest , designated I T t  ( A m m a n , 1971i ) we h av e
n r b i t ’r u r i ly  a~~signu:  I black—eye to the number .11 am i d carnine to the
number  111 1 inkage  groups.

t ~Th c-n t , ’,rni cal iv the 2 eye—color mutants ha~’e .1 u n i  flue r e l at i o n sh i n
• 

.1 in tha t. neither r etti nhat.i c over the oth t- --r;  l-o l.h ni rrm ents exoress
• !hpms e 1vc~ “ t ru e” in the cnmoound eye of th~’ individual n c s a i u i t n .

F ema l es and malt ’s homozy~ ous for both car  - u n i  l i e  show c a r m i n e  eyes
as la rva e ~nd n~ina r ho wever , t.Thon the  ad ’~l t~ e~erc’e onl y the an t er ior

• I no rt , ieun of t h e  cumnoon ind eye , best seen vent ,raT1~’, shows the ron

~~ 

.1 ~r.ent u h i l  t h e  more n o st e r io r  mar t , br at ,  s - - n  1 ~it . e r a l lv , ~bn w~ t.h’~
‘i i  a r k  nil ‘‘ ~‘‘ nt .. Tn ol h - i -  adu l  t.s t h u  pi~~’~~ ~ 

r~~ ‘w’st, t ot a l l  ‘~ hi e , an i
it  i s  d T f f 1  r t l  t i - i  di st,i n g i ij  sh then f t - rn m d i  vj hiu - u i s h - i 0  ~~~~~~ for
h i e  ;i l an o . i l u i .’; l o a m  of I u n  ca r m i n e  n h e n - ” t , v n r ’ i n o lder  .s di~l t o  Is
a iso the c~ se vb’’n the m d  I v id i :a l  s have  oni V I ,he ca r  renot vor .

3. I n du c t i o n  of r oc iorocal  t ran ~ lo c a t i o n s .
__________ — ____________ ________________

~~ t int ,  t h e  above m e n t i o n e d  mul t ip le—ma i-km l i n e s  a n - ’  availabl e,

~ k. ., 
. 

~~~~~~~ ~~~~~~~~~~~~ _ _ _ _
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the  isola t ton of t i -nn sioc~ ted 1. i n ’e. t h i -u ’i r l i  t h e  us of ‘i-rm - t .
• c r ) a s n s  has  he -ri m i  t i a t a a d  on a l r i i ’ i-  ~ j n~~~ -lit r- ’cr- r t • ‘~ t~~ n 2~

new t ran slocat iotu s  have been ts~ la t.c ” i , a nd ;‘i a n ’  l i - i  .- : s r ’- -- ~ ‘~~~ 
- ,

m a i n t a i n e d .  Ten of these int ercha n~ ns have h-eon fu r the r  i d ’ - n t i  fi  ed -

as to the i nvolved linko ~‘e ~‘rouins (Tabi c I~) . Tn 3 i rr: 1 :j iucr -s  t h e
fem ~le he tero7.ygote has  a l so  been i dr - r : t i f i e~t . The mnn l - :: of nut -
in t e r ch n n ~ o, T( 1 , 2) a h av e  al r ea dy been r e— u - i - ad  ~ +.eu l in  an  a I t  ernst
t o  induce a seconri ve—a rrangemen t~ in  ~,}ue t urn ’ -  1 inc. —h- a lso  ha’i~-
estabi I ~uh ed a 1-0(110 t .i on (loSp tha t vi e lds  a h i  idi net- cr-n t . of infer—

~hanaes w i t h o u t  r~-’or,- - -isi rue the viability and v i g o r- of i r r a d i at e d
r’alr’:n . Three’ i ri - adia Li on doses hav e  l o i n  r i : s - l I n t h e  i-mas t.— — l~Yt0 r ,
2000 r , a nd 31)00 r. The exposures have cm vi  lu--I  1, 162 F1 m l  ~-t ;

f or  t-est .i rue of i niluc ed t,ra nslocat i  ons. Wiui i t -  b -n th  the 2(11)1) a t :
~Wrn r doses yi el d ed  r e—arr an gem ~ n t s , the l at t e r  wns t h e  most
o r o d u i c t iv e  (T al - l e ~) .

‘ . Polvf ’-rr - ’ ch romnosoti i ’ or ina ra t .t (inS.

T o c h n i n t i e s  h ay ’-  not. he-en worked out ta r u m I ’u e p suit ,ablo sa l iva r y—
~i an’1 chiroinos-ame or ennr a  tions for cy i ’il on c i i  s t ud y ~n ~~. t O i 5 : u 1  i s .

The  lock of su ch t echniques  is a grea t. h a n - l i  r ap  when st ~~~yi  na
chr - orn mora l abnonaal i l .i u -s. Considerabl e t i l l - ’ w a s  given this mast

r

i yea r t.o , l t -~u - loni  such procedures. Once develose l we will be abl e
to asccr ta  ii cytolou~i cal’Ly where the chromisonnal breaks occurrcd
I n I u t r i u c h a  r .~ --m , a nd i f  othr ’r onomol i es w ’-ru contri  hut i  ru t ’ to

7 :~ , r n t i c  i r :v i~~h i l i t .v. Such n rc upa rat ion s  w - u ’ u l ’ h  a l s o  a l l ow us t.~ r-~~
I a Ul i  cli  i~ uk~i ‘n -~ i-ou r — r h  ,-n rnns orn al co st el a I. Uriu~, • \-ihi 1 e aood slide

u $  i r ’ i s  sh i l l  a ’- . n o t  r -o-u u t i n r n , we now — u - - r - l r l  e- f a r  the f i r - s t
i- i  t u t u  t(l I i-’ ak !own t i re  ru - i c l ea r - m ’umhrai i r ’  a n ’ !  t .h r fine thread— I ike

L r i i c t u r r - s  chr ’m i c~ l ly w h i c h  seem to I i  n il t . b i ”  ixil yterie ch romosomes.
C-D nt,i nu(’d i r f f o i t m  i n  t h i s  area wi l l  h u n t u e u u t i  I v al l a w  su ch s l ide
nur ep o rot ions to he n r ena r c’d routinel y in t h e  near future.

D. Vec tor  cnn ’net en ce stu di i’s and the  c r u e t - i c  m - :v i f i c a t i ons.

One of t .h uu ri o t ,ent ,ial  uses w~ envi rl i n y r  for t i - sn s l cea t i nn s  is to
tr an snor l .  desi ral, 1 r genotyne s in to  a no t ivr ’ ~onu 1a ¶ 1  o n — — e . g .  t -‘

~ ~ t r o n t i -  - -n I - an i n ano H r i d e  suscent i  hI ‘ —  a r - i l l - , .1 ma 1. r — n  ro I s r i  i - u’
- ‘ i : , . c i51 iu i. : r ~t , or a r i ’rno t . ’, so t h a t  would i s t - - r - r - - u - ~ w i t h  t h e  a h i l it y

• o f’ C . ~a rmr r U s to be a v e c t o r  of WiT rut ~‘l, .‘ rum (Tab l e 6 ) .
4 F or t h e  m’o~~, 2 y e a r n  w~ h av e  bee n nvp st . i c- u i ig  I mi tch  ~enot’ .’~.’” — —

ref raot~ r-iresr ; to Wt’F vira l infection a n l/ ot -  t r a n sm i s s i o n , in
- - 

cci 1 1 ahor.a t ion w i t h  Pr . .1-ames l (rut’d y rind Pr. - -am Pr ’~ vr ’~ of t h e
t J rcr na r t “‘ ‘ ru h of T- nv 1 ro nme n i ,a~ and h i  err ( ‘ ( t I C - 01 l u - - i  u 1 ~~~~ u - tr ees. For

; u 1 ‘leo ru i t  has b, - ’rn  not -ed I’ha L I n i  I v i  ‘ l u - i l  1u-mi l  - ‘ n  f r o m  di f—
f r - r u t ‘ - ~~s u ’ u u t u i C  ~ i r r ) d  i o o u u l , 1 t .n or : m , OS we l l  05 f -va ’~ ‘ - n  w~~t .hin
mo m ’, s I t - o m it ; t i - u  

~~ ‘ - a l r e a dy  h av e  r o l ’ n i m , ’ I , van -y c u t n - u ; r l r - r - a l - l y i n
t h e i r  s u s c r n t i l - i i . j l v  t.o i n f e c t i on w i t h  l~~ T . v i  u - u s , . ‘ro ( late  we h a v e
been abi .- to ~el ‘ -cu t. severa l v ar i a n t  l ine s  t h -  t ar .’ com:’1 et.elv ru ’
h i  ehl v r ’-ni st,ant , t o  I nf ~’ct ion wi th  ‘.- .~~~ ~ v i r u s  a f t e r  fr o i in e  on
vj r emj e  ch i cks .  The r e s i s t a n c e  to W~ T ir . f ’ -c t i o n  aomx ’ar s to be 

-• - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~
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associated  i-u i thu a “ gut” ha rn er , siru c e-. s n c r , - : t . i l - i  l i t  ‘. I s
when the  v i r ,i s  is -introduce’! by in t ra t .hnr ic ic in o c u u l a t i o n .  (-Dr.
i- dward Ilouk , a n insect  mhy s io ] og i  st assoc i — u t ed w i t . ? ’  ou r  pr oeram
is c u r r e n t l y  s tud y i n g  the ph yu ; i cal anti/ o r h i  o ’Is- ~~ u - a l  hasi~ of
t h u r  ah i r r i o rn e ru on .  )

\tarj ~b~l I t .y in tir e capacity to t. r anr-oni t~ ~ virus aIm , has h e n
.eh~ . i v u - I  u-i l thu bo 1~}u col on z u -~i an d  fi u-l d _ u - o l i e ’ n t t - i  t . r i r ’mnl  i
~- Ht - i . x n u r i u r l t r , w e l ove a colony of C . f - m r - a l  i t - in w u . c i t  on l y about

~ui~ of t h e  i n fec ted  females  can t .u - run : : rn  ~I. ~~~~~~ vi  i-us by bit e a f l u - c
• I days extri  nsi.c i ncubat ion , ari d i n  e ctu ca:n u wh er e  ~ t has  be’-u n

examined 1 r u -an t r ansmi t t in g ,  feniol .‘s co n t a i n e d  abou t l 1) 1) —t o —~~)OO
fold less  v i ru s  than  t r a r i t -m i t t i  ng f f -mal  u ’s .  Thus  ii . 1 s noss ibl  e’
Ijia t t h e  ,abil i  ti . u -n t-o he come i r u f i o c t, . - - I  w i hr  ? i u u . l to I r:. n u -r r i t  vi ruj s
ore u n u l e r  neon ma I - u t  g tu n e t ~1c con t .t-oi . flu r i - u - v u  “ we- ar t  - a I t emut i ng
l.o sel ect a vi ru-3— susceuptib l e but r u o n t r r i n - o r i t , l . i n g  ‘za r~ an t  of
C . ta r r o l  is to de t erm ine  w? eru - the vi  i-o ur i s  ~ u) t ip l.yi ru g wi t h i n

~ f th e - mo squl to and i f  the ahility to 4 .n-moru-u ’ u  i t  ‘; 1 v-u s is i’eneU call y
c,o nt r o l i  c i .  There seems to he no ououn t- i o r  f r -  ii av a i la b le  da ta

- ) that m o t h  f ac to rs  a i r i  und er  genetic c o n t r o l

is also qui te  c n c l u ’n i v e  tha t  su s c r - n t . i l i l  i t.:,- to i nf ec hi ~n is
rioni l c an t  nyu - i -  refractoriness to W~~ I nf ct. -r u . The sel “etion
‘io ta - a l s o  i n l i c a t e  that  in ab i l i ty  to t r n n - ’ i i t  v i n t s  i s  ‘!~- r n m n - at
() ‘JI r an  i n - a b i l i t y  to d.o so. The r-u~~t. er -n  c-I - . i u - o l i n f e c t - i o n  i n
I- -~- u  I e m in  ~ii hi ~ r iu  u ni t ,  con --  n-a t i ennn mu - ‘ni -s It - 1 1 ’ t ? i  - rn- ’d  r’ of’ c h i c —
i t a — u - i’ i t ;  not  r s - r u o f - - u r - to n i  ,al .  The max inu i . vrr i- u ’ l ’ r - o r t ’ r -~ r - e u u s  of ~FE
v i ru s  ir u t’ect ion we have reached is 8uY ’ . ~..e h ov e  rocu -n t~]’( ro l e
crosses b etwute r i 2 l ines  h ighly  onm o su - d  i n  a b i l i t y  to l:urc ome in-
fected .  The F ni -oceny will, be h ack g i -ns cr m i and genet ic  da ta
1 ase-d on p er u t e ~ut . n f u , c tion of fern -ales i n  t h u r  3 u’en e ’r a t ions i n —
voi ved ~ ho r l  i i  cia v- i f y conc lus ive l y w } :cth n i -  on not , the r us h - of
-L n u h u - r i  t-- imu c e i s  mci L i f ac to r i a l .

- . ~ E . R c nr o d ’e r t iv e  b io logy .

.ir:t’-tlc cont .u-ol an’! the labo r-a tory hanOi ng ru t’ I’. t . ru r s.-u l i s  denieri d
r u n ’  vu t~ ii u! eV ’  -1 onro ’-n t .  of’ a know l e ’Igc ’  of ’ I t ’  - 1 . 0 5 1  e r , - - r ~’odu o L i v e
b io lo gy  at ’ t h u -  sr’u,ci u-s .  Exo er iment s  !u-a ’i u - be e -n u n d e r  t,ak en to
detc rrr i r uu the e f fe c t  of f e m a l e  age a t  t h e  t ime  of m a t i n g  on t h e
o v i p o s i t i o n  rate.  Wht- n  f em a l e s  ar e kr .nt. - u s  v i r c i n n u  th ro ur i iho ’ t
t ? p  .au t o u - -n f ln s  uk-ve l nnu ’w ’nt muf ’  t h e i r  f’ol l i i i  u- ., t h e y  ( I )  r o t  1-’ —
r - ,m i t the- . o u u t o r n r u n r u u r l v  u le v e l onc-d er ’gri (‘i - t i l t ’  ;

‘
~~

rn-i I .i ng n t - s  no t  rc ’sril t. i n  c-u v i  pus1 ti on.  f low . ’vrr , ~r u b ~~-n~r i ’n t,
‘ o  I . i i r ’  - u t - I  h .i rood I ’’ i t l u i i t ’ , t 2 u t l .  re s in . I O u 1  I i i  t r e e -  e r u l n r - y  f o l l i cle

_ 1 d r - v t - 1 onrr ’ ru t ., diii -i f l i  t i u  lu ’ ovinosi t i on  iif l u t e  ri t t s  tyn i c-al of
t o e  o n ,uu i t o c r -no uus  size . One t en t a t i v e  in t ” n - i i - e l .a k t o n  i s  t h a t
the n -u ’  is a ~ t a 1 - ” in  f ol l ic l e  deve l onme n l .  l u - l o t-i which —.a ti ng mu st

~ 1-nave occur -red i f  ovi , o n s i t i o n  is to he st . i n i u ln t e d . i’or nrac t ica l

I

’
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nurrores , f -ma i’s to he ins -d in g enetic cc- it- cannot br’
to j r- red fo r 6—7 day s as vi i - -I em an I t h en  hi ’ u- ’~pe~~t r- - j  to t rovide
autogenous raf ts .

F. Diapause in Cuiex tarsalis.

t.,’e arc a tt emnit i .ng to d e f i n e  the  d i a r r au s e  u - u- r n - a n n e  in C. ttur s, 1 i s
and e s tab l i s h  conc l i t i onc  t h a t  will,  all ow us t o  d. - t s r r n i v i e  if th e r e

‘ is a gene t ic  basis of t h i s  phenomenon. 1-~i’ h a - ~r st ud ied  the di e—
-en uir i p rr s ’r onnrp to s r- v ev - -al. s t imiu l  I i n  t u ne 1 ;ihon-uu tcr’,’. Photo—

- sen cid won thori 1’luL t~o he a most; likr’ly dr- I enn i fling influence as
it :upoaru ’nt l y plays an i mp o r t a n t  role in nat-e cu - , wh et-’- C. tar~.alis
enters diaoause in the fall even when temne -a tnnres are high. The
Berkel ey strain , a h igh l y auto g onous  s t r a i n , was used for the study.

‘i.’hen females wer e sub~ ected to a short d;u v pt uol ,nreniod rercirn e
(9 i.i ght/ i~ dark ) they resnonded wi. thu i- ’ - ’ I r u c u - ’ i  ovi nosi  i on rates
(T abl e- 8) .  Controls  we re subj ected to a 1 ~ 1 i u ’bt -/9 da rk  ohot-cr —
rue - rind regime. Subsequent dissection of thu ’ t - Iuo r t . day fem a l es
r i - v e a l  ed tha t  they  were re ta i fling frilly de ’:- I roun d rt~’gr- in the
ovariu-’s. The s h or t — d ay  femal es were ch - c k u ’ u I  r i nd were found to
be m r - i-m i sated. An unusual. asçx~t of ihe i-u -er iment;al findings
i s  tha t, egg r etent ion  has bui en a rare ohe no mn r-non in over ~~inter ing

) females  in na ture. In na tural nonul.rn t i onm au t r u r ’eny is shut off
a n’! ov a r i an  dpv cal.onment - ~t on~ in the r”st~~nr ~u f. - i r e . In fu r th er  . -

, -y n ro -i m ent s we evaluated r-:}uich st,ag~ s ‘at ’ ( .vp io ’ -r r ( ’flt  u-o-’r ~ s e ns it i v e
to a cr! u-~r-t slu emlo p e ri oil . Tin e n i r o t o — s e n t r i ti -jr - u~~’ n ’ i cud e~ i ende !  hi ’—

ve nd t hnt ~’ s inaI stu nu-’ t o  inc lu d e-  ,adiul  t . fern-a l ‘ ‘ ;  i n  the  l’i m t  2 oost—
u-me r -g encu ’  day s .

The leng th of ohotope~~od to which the mosour i.to would respond was
detei-~ur i n ed  in a seri es of experiments i n  y~ - i  u - i u  the photnoeriod
varie d from 9 l ight /iS dark to 15 U.oht/9 ‘lark in two hour increments.
The ov ipos i t ion  response to ~hotoo er- iorl ch I ft . -m1 be tween 13 light
and 11 11 ~ht (Table  9 ’) .  This s h i f t  coul d he aru r t icul a rly rd cvant
for  C a l i f o rnia n- s nr u i t o e s  as i t  enco’ n~a —u n u en t h’- day l i~ ht , changes
tha t, occur in the  fail , 13.25 hou rs on Sestember 15 to 10.75

-
. hours on Dec ember 15.

The na ture of the nhotooeriod—indriced bl ock of o’iioosition of vi i -—
gins wur s inves t iga ted  fur ther .  With the C ’- r r ccu i ~ ~ - l .1u , Tru m an an d
Riddi .fcrd (1971 ) f o r u n d  that. n t-ed ov1pn~ i m i t  was affected by recuoval
of the  corpora c a d n i c~i wher ea s v ir ~ ’5n o v i t n - o n i  I - i on  was not. Tn
C. tn r s a l .i s  v i rg i n  ov ioor -j t .1 on r u- mn i r r e ’ !  ‘ u n u f  S , - ,  i . I b y o~ ot op or m oil
w h i l e  ma t,eri ovi nor ;i t,inn was affected (Tabl e t o ) .  The d a u l a  su ’-gest

- t tb-at th e coi~ ota c-ida i-ca has a role in m e d i a t i n g  t . ?re o’iinosi tion
r”soono ’o to pho t .noo  o’i.

- - We h ive  begun a sel ection of lines of C. Lorsolis for i r n o h i l  i ty
to diapaune . Select,ion st.a rt,ed wi ti-i nor-nit itnes that i l i d  not r e t a i n
i ”es in t,he short day ohotonieried. In addition , several strains that

~~
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k
re-n re -ri ent .ed va r-i oru s  ge’r~

,,-a oh i cal are-an we n- i r ; i r r - , -u -~n rr  1 for in—
abii~ t .-r to di~ap au u se .  To da t e  n i l  the  stma i ru r ;  L u - s t e - - i
as mea suired by ee~ re tent ion  a f t e r  exposur-e t o  a shert - — da y
nh otoneriod .

1. V -ar - s  r e - a r ;  ng for f u tu r e  rd e -a r - e -  s t ’ o h i  r fl ,,

f r -  r umo r t , ed last .  rinnr our on oroach to ma utu ;  n i n d u e t i o n  an t i  r~—
‘ 1 - -i~~o of ’ tr ans l  non ted s t . ’arkr  wil l  be to n i-o lnue  1 r i r C O  numbers of
e’-~~s i n  f t c  la!’oro t-nrv -an ’ ! to need sc -mi—n a tu ra l. b re r rdi  rue a rea s
cnnr -tu c te - i  in isolated areas th at -  sunoo rt -  a native riopula ti on.
S t u d i es  in i t iat e l i n  t h e  f i r s t  summer ( 19?)u) br ’rtun to  hov e- lop
the rneth odolo sy for  t h i r -  aoproach.  As rn -any as 1 , 000, 000 eggs
were nroduced in the labora tory  in 1 week in a cu f t  cage ,
and over 10, 000 adul ts w e r e  recovered f r om a sir f t  n i a s t i c —
li n ed  ou tdo o r  r e ar i n g  pon d in 1 o r e - i n  t -  ; u .  Stu d i  c’s tn s p m s t

— 
- sunnier (1975)  i nc luded  a d t n t e r r u i n a ti on of ‘r u e -r u . op t imal . food

concen t r a t ions  and f e e d i ng  scined ni or - .  Pc -n- -uu t , observ at ions
wer - - ma le on tine time se~ ne nc cu s of l a rva l  ri~ u l  run oal develoonent
under na tural. environmenta l  condit i  ons. n\ ’ n ju ns t .men t s  and ino r ove—

- 1 ments  were made on the r earing pond s , r i e t tu cu tn to handle egg pro—
ditet ion and tsar -s r eari ng of lab—produced eu - u ’s . These studies
~ri 1.l. he reoea t- ed a g a i n  in 1.976. Some wi ll  i - u -  d one  wit -h  our
‘ e r u e t i r o l  I v— -al te red s tocks to obse rve  if i.t u- - :cu tai b red genotyn es -

can su rvive -  t i n e -  envi y-o r ’irnent~ i n  sem i—n atur a l  by- e e ~1ng conds.

h-i . Poonlati on dynri nr i cs of cxr ie -r imenta l  fi el.d n e - nu r l  a Li en s .

Over t he  past yea r data were collected a 1 - I r~r a iec ted  r elease
sites on the rise- and decline of these I s”l ales nniru ral non—
i t l a t  — in s ove r a sr,eci f i c  ti ne period . ‘flue n i - i  ncisal site is
k nowii as We st  ~~so Creek and is in Sc-rn Co u n ty ,  Ca l i fo rn ia

‘ r~Tahi e 1. 1). Ti-n e coil ecti on of such dat-a °ver several yea rs
prior  to a rel ease for control on roosen- r-ui ’l l enable us to or e ’i ct
a n r e r i m e  ~~~f lu ’ for r e-lease and t h e  nuu nb u -r  n~ gerueti call y air c-red
rru ’ci  m e - t r o  to re~ u-a s ri. The 3 are-n o ore I sal a t  ed h-i’ r-xt .ensi ’:- ’
sur rounding an - -1 ‘ler-er-t , the water is fn-e-n oil wells or snrinrs ,
and all ‘ an’ - n-mall  in tinri t ~,h r’V reor-es”nt 1 — 2  acres or less of
tot,al water area . The mosrini to p o o n l a l i o n  i n  ainn °s~, solely
C. torsalis. Tn a ld i . tion 2 se-mi—isolate’) ocu l a r- have b ier  ide-nt—
i fied i.n t h e  Sacrament o Valley t ha t  ,are notontial sites for ar~. - 

u second uh~~~u ’ of p i l o t  s tudies  wi t iu t t -~ n n - l i ” - -. i t , ed  stocks. O ne of
I h u r r e a re -i s i nci n u rn -  r I C ‘.u fi  t ’l ds as 0 51 1 -~m r rant wo tu’ r sounrc e.

, -t

t~- ,‘
hu ’uf c ’r e r r r u -’s c i t e r l  I n  r esort

- - ‘ .. Asniran , S.M. 197)u. Cyto~ enetic observations in Cui ex tar sa~ i s :
N i tos is  and meiosi s .  1. Neil . Ent. ii. : 37~ —~ B ’ . 

—

Truman , 1. W. and T~. V. Riddifor-d . 1.971.. 0o1e- of t h e  corno ra
cadaica in t ir e beh av ior  of s at u r n i d  n roth s .  IT ~‘viposition .

~iol. Bull. 1)uO B—Th.

— — ______ ____
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- Tab le 1. Laboratory maintained colonies
- 

of Cul ex t a r s a l ’ ls

Ca l i fo rn ia  Fr ink  ( Imp e r i a l  Va l ley)
- s t r a in s

I’oso Creek (Kern County)

Bakersf ield—BFS (Kern County)

Knigh ts Landing (Yolo County)

Owe n ’s Valley (Inyo Co unty)

- IIF S—Ba ll and Chao (Kern C o u n t y )

Sacramen to Valley (Butte County)

Rals ton (Yuba County)

Dewarts (Placer County)
‘p -

. Be rk e ley (H ybrid of sev e ra l  s tra ins)

Other Yuma (Arizona)

I BFS—Winni peg (Canada)

For t Colli ns (Col orado)

I Presidio (Texas)

-‘ 
Mani toba (Canada)

~~

- 

ii ~

~~ ‘- - -- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~ TL- ’~~~~~~~-~
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Table 2.  M on ofac to r i a l  muta t ions  that h ave been e s t a b l i s h e d  as laboratory colonies.

Mti tageni c agent *- Mu tan t (symbol) and colony source Descri p tion Linkage

Black eye (ble) Spontaneous Black p i gment——actuall y II or .II I
h a r t  Park  Strain dark  green u n d e r  h i g h  nag— recessive

- 
, 

nifica t ion hut black to +
naked ey e——good pet -letrance
and in bo t h sex es

Mulberry (mul) Eth yl met hane Face ts of compd. eye irreg— sex—linked (I)
sulfon a te (EMS) ular in shape——giving recessive
Berkeley Strain convex +

Mi crocrp h al ic EMS Many ind ividua l facets of sex—linked (I)

-
- - (mic)  Be rk eley S t r a in  comp d. eye comp le te l y recessive

- 
- 

ab sent—— +

Carmi ne (car) Spon taneo us Dark red p igme n ted eye , II or I I I
Yuma Strain seen in larvae , pu pae rec essive

and ad ults +

— 1  -

Se taceous pal ps Spont aneous ~~ have 1 or 2 se-toe on linkage (?)
(sp) Dewar ts Strain each ap ical sement of recessive

‘~ pai ps , para lle l  to prob .  +

• Bleached ocell i  Spontaneous Ocelli  of larvae an d sex—linked ( I )
- (bloc) Presidio Strain pupae light pink recessive

I +

Fringe wing (fr) Co—60 irradiati on Win g scales heavy and sex—linked (I)
• Berk eley S t rain r u f f l e d  g iv ing  f r i nge +

appearan ce

Charcoal (char) Co—60 irradi ation White  scales on proboscis LI or III

• Berk eley Strain legs and a nt eu n a l  pedic e l r ece ssi ve

-~~~ 
missin g——also reiluce d white +
on abdomen

Whi te tarsomere Spon taneous Distal segment of hind II or III
• (wt) West Poso Creek tarsi with whul to scales recessive

onl y +

_______ —_________ ____________ _ _ _ _ _

- * + or — val ue for  l inkage studies

~
.
- 
,
~

L’
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Table 3. Multi p le— marke r lines nOw available for genetic studies.

I Chromosomes 
—

- I Ii
. I I I

1. sex (gene de termined) black eye carmine eye

2. - fringe (fr) black eye carmine eye

I I 3. bleached ocelli (bloc) black eye carmine eye

4. mulberry (mul) black eye carmine eye

- 5. rni.crocep halon (mic) - black eye carmine eye

-p 
-

‘I-

~ u

- . ,

--I ~ 

—- • - •

~~ 

— - -  - - 

~~~~~~~ 

—
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. TABLE 5. ~e l a t io n  of inc r ea~~in ~ r a d ia t io n  dose c~ j -itur e  of

translocatlons

• 
•. - r~nd i a t i on  Ho . cV No . o’d Percent rafts 

- dose t e s t ed  
~~
. f a t h e r i n g  i ( l C f l t i f i C d  as

c-ag r a f ts - t ra ns locat ion s

_ l000r 228 104 0 .0

2000r G30 308

- 
30~)0r 119

‘-7

~ a 1es  from F 1(norma i ~Q X irradia ted oU’) . nc ~~c u - ul r; i ed to norma l 99.

1 -

t

‘
S

— 

L
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Table 6. Potential app l i c a t i o n s  of ‘ tailor—n iade ” ge notypes to

— encep h a l i t i s  cont rol p rograms .

- 

w i r u  
INTRODUCT I ON I NTO 

~ 
~~~~~~~~~~~

TRANSLOCA TI UN ) FIELD POPUL A T i ON S ~~E N S I r 1E S

Cu,ilex t a r s a l i s  WIT H (
- 

CHROMOSOMA L TRANSLOCATION I _ 
- ~RE DU CT I0N

- PLUS - INT RODUCT I ON INrO
> ~ IN VECTOR

I DIAPAUSE INCOMPETENCE FiELD POPULATIONS ~DENS I TIES
OR

- 

SUSCEPTIBIL iTY TO -

- 
INSECTI C IDES

-

- 

— - 

Culex tarsalis WITH “
~ (REDucTIoN IN

CHRO M OS OHPI L T R ANSLOCATION 
- 

IN 0 C TT 0~ I VECTOR DENSITIESTR DU ~ NTO
> ~

GENE FOR RESIS’i’ANCE TO V IRU S~ FIELD POPULATiONS REDUCTION IN ABILITY
) ! TO BECOME INFECTED

- WITH ENCEPHALITIS

- 
~V I RUS

• a

—- —. -~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~~~~~~
—— -  —

~~~~~~~~~~ ~~~~~~~

_________________ _ ~ ...1~~. ~~~~~~~~~~~ ~~~~~~~~~~ — -— 
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- Table 7. Ovi po si tion b y females  ma ted e i t h a - r  before or a f r e r  ; iu i t og en ous development
-
~~ 

- was comp le te d • Aut ogenous develop ment comp lete b y 7 t l a y s  post emergence.

I S t at e  No. No. a ut o g e n o u s  No .  99 a f t e r  Subsequent -  No 99 a f t e r  Subsequen t
99 rafts before 7 days  (no autog i-nous 7 days  ( w i t h  ovi position

_______ ____ 
7 days bloodmeal ) rafts bloodmeal)

-Mated 50 33 49 0
before 50 39 50 2

I a u togen oit s  50 27 40 1
egg ( level—
opme n t -

- Mated 
50 2 50 0

I at ter 50 1 49autogenous 50 3 44 0egg devei— -

1 opmen t

- 
_ Ma t ed 40 19 33 31bef ore 40 23 35 32

- 
- aut ogenous 40 22 32 31egg devel—

opmen t

p
M ated 40 2 39 35
aft er 

40 0- 33 32a 
- - 

aut ogenous 40 o
• egg devel—

opmen t

- _ Table 8. Egg retention of autogenous Cu le x  tarsa lis transferred to short day .

-
- Transfer No . 99 Percent Oviposition Percent Petention

t
Larvae 138 40 43

- 
Larvae 75 28 24

Pupae 135 36 33

- Pupae 75 24 51

-~ 

- 
-

- Con trol 134 66 8

Control 75 - 64 0

II

- -a—-— — ____( 
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Table 9. Ovi posi tion response of autogenous Culex tar ~;n 11s at var iou s p ho toperiods.

Pho toperiod No. 99 Percent ovip o s i t i o n

9L/15D 49 55

______________ 61 
- 

49
- 

I 11L/13D 44 48 

55 
—~~~~~ -~~~~~— 

4 _4_______________

- 13L/11 l) 22 73 

79 62
15L/9 0 67 73

- 
_________________ - 

50 66

~
.. j  Table 10. Ovi p osItion response of virgins (— ) and mated (+) autogenous Culex

I tar salis.

- Pho toperiod Hatin g state No.~~~ _~~_ _~~~~~~ n~~ oy ip o s i t i on  
-

— So 2
9L/15D — 50 6

- 
- 

— 50 6
- + 50 46

- 9L/15D + 50 32
- 

+ 50 44
I — 50 4

15L /9D — 50 2
-a. — 50 6t ‘

+ 50 66
15L /9D + 50 82

+ 50 56 
—

-
‘ ,

~

.4 i f , ’

( 1  
______________

- 
- - - —~~~----~~

-
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~~

- _i’~~~~ ___T

~~~~~ 

~- -iiiT~~~ ~~~



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —-- --—--

C
-~-1

C -
~

-‘C
- a’ t ira C— C—i —i tEa C—. 0 -a- ~o ~a i— - a’ -a- —i- c--i r—. ~ ~~~ ,—u ~~~ —a c—i

- c--~ c-~ c—-~ ~~~ -1~ ‘-~ C— aD ~ N. c—I c--. CO c--i C— CO .-4 - ~O ,-I C 0 0 C
0 4 C 1 - a - C’I u) 1— a - C O - - j - C’I CN r - - I C O -  C-i c--I C---I c---I

Co
C-C-
C--. 0 C m  it~~~~~~~~~~~~~~~ -~~~~~ Q~~C . - - 4 C ) C
0’ H 0’ -~ CO ,-4 CO C—i .-4

u—a
U)

1~~~~ C)
i-a C’—
0 co a’ CO CO C) 0’ I c-~ r— ~ l C-. CO C C C C

—a H .-4 .—4 .-4 CO ~-l -~ -4C-u u-u
Cl)

0

h_I
C:
S a-l CO CO 0’ —4 C i—I N- N. ‘0 C— CO C C 0 c—i C

? 0 H C ~~~ c-i ir~ c--I C -a- C-I
0 -~ -~ C-I

C/)
C
I-i

- J  0)

~4 ‘i-Iz
~ .~~ C~)p - 

C) .—I CO 0’ Co O~ CO -a- -a- it) 0~ c—i -a- a’ .-u -a- c-I r—. .-4 CO ‘~o c--i ~-I C C C
C) H H ~~4 -~ -~ -~~ CO —a- CO CC- CO CO CO CC- -a- it) c--i c--i
u- -4 4—a
o . u ~ u

0
J) C i

• 0 C
~ C.) -a-
I_I —a- .--I CO N. I C C OC O C O  .-I~~~~ CO I C O C o  C-Jm 0— I a’ ic-a -a- 0 0C C
Ui H C-I -~~ -.a- -a- N. ‘0 -~ C I —1~ CC- -a- .—4 .-4 ~—4 —
C) —a c — 1  in

-- t ~~ CI) C)

- C)
4_I

a_I
U0 CO

C) 5-I c—i ’0 c—I c--I ‘0 C-i —a- I a’ ‘0’0 C c-i -.0 CO ‘—4 -a- Co C CO ‘0 ’0 0 C r—4 . 4  C) .0
—I

H . - 4 c ’ 1 C O C o C O O u N .C’ iCC- C- i  C--I .—I CO cC- -4 c--I c--I 4-a
14 a—a .—‘ i

U) -
0.

-
‘ -H O-I

0)
I—I C~’IC) - 0)

‘v;~ 
11) 5 C O C C . — I C O C o O a C C L r a I O  O ’ci r— c’I aj ~i C  —I r-- - i r)C  —I tn .—4

0 U)

‘—4 H c—I CC- c—I CO c—i CO -a- -a- c--i c--I -~~ (-‘I C-I ,— 4 cli .—4
.—I 4--I ‘-4I 0
C) C

O il)
:~~ ii) I ,-4 0)

4 J
—4! ~~I 0 112

H CO ~~ -4 N. CO CO -4 -4
Cl) 5-) 00 -a- c--i it) N- ‘~O —  ~~~ N. 0 .-4 C -a- ~—4 it) i f )  CO C-c-I ~a- C-f) CO 0 C C C ,-4 0)

CII p—a —)3~~0l 04~1I CI’) U ’s-u
0

El
S C

C-C- -IC
Si -. C—I tl~)I ---4 0)

cJ I ‘-a-a 0) N. —. C O I N .  —a- c--i ,—4 CO C .—4 C CO S E
c - I m  ~~I~~~~~~~~~~~~~~~~~ m m C - I N.~~~~~~’0 C C C  CI

CI 01 — • — - --- ---- ----~~
---- ---- E U

El ‘-4 0 -.0 N. I’0 N. —4 N. .-a- —t —a- —a- 0’ .—4 Co UI —a- ic-i -a- 0 CC- c—i C
* a--~ o c•3 it) .-I 0’ I —I c--i c-- c--i c--i CO ,.4 4 H ,..4 —4 (4-4 1--i

‘—I Z ti-u E 0 h ~1C)
Ii)

~~~~~~~~~~ 
._

~ 0 1 0
.0 0) 0)
cli 14 CO 0’ C- CO C CC) -.a- i-I Co tf) r-j o~ at) c--i 0’ ‘~0 c--4 0)’0 CO C N- —a- ‘—I Co 0
I—a H ,—4 .—4 C—I .—4 .—a c--I .—4 CS-I c~-I .—4 .—4 C—I .—4 C-I 1 .—I c—I c-i

-.1 l l ~~~~~~ I I I I  P I l l u l l u l l  I I I  I l i i i
Ic-I Ic-i Ic-I ’0 ‘0 ’ 0  ‘0 N. N. N. N. C’- 0) Co 03 03 a’ a— a’ a ’ 0) C Ca Ca 0 -K •K

-IC

I

‘ •4,4I
i 

_ _ _

-—

_  -



- 
— l~ib1 ~ o” r--iu Iiy of pi ihl  I Ct i t. Ion s  an d D R E ) a - i 5 ni-cr ‘ - r il ad

A. Pri ncipal  ~ravesti Ca tor

I - P ra ’ sun t - ~~d ~~~~~~~ (~~9-7ç)

“f lene t~cs of n u -~w mut an ts  i n  Cul ox tar !!,] , I1 197 5 Calif . ?~oso.
Cont.. A ss ’ n . ,  Pedd inv , C a l i f .

“-rh ~-? use of ci-netics in control n r-or- ra mr -” 1975 G ajp st  Lec turer ,
11 • of C i i i  fn i -n i a , f lav i s  Campu s

“ t j ~~~~~-vp relationship s of three eve mut a nts~ 1975 ESA Mee t in C ,
N-~w Orl eans , La.

~ub 1 j ( - ; l t i o f l ~ (1975) -

As m an , . I-- i. 1975. I? edu ced t emnerat u re ar Id  a - 9 h r y o n f l t~ on delay
in  Ciii px ta r-sal i s .  -ai :- sr1u i to News 3~~ 23O~ 31.

Asm an , S. 1. 1975. Observations of m at in~ behavior in Culex
tarsalls . Ann . Entomo l . Soc. Am. 6L~:777—77 8 .

A~’r na n , ~~ . ~~ . 1975. The r~on et ic s  of two new eye—color mutants in .
t a r s a l i s .  J .  l !e r ed i ly  ~-6 : 2 9 7 — ? l l .

~n r - c l v , J. 1 ., ~-! . C. ~~ ev a~r; , S. E . A~;cn~ i i .  l i 7 ~~. i~rb ovir I!r ra- ~;r- , r ch
r)ru ;’ran at  L I -  ! I l a l  v —u - s i  ty of Ca li  I~~n iia , Per k€-l cy . Proc. Ca l i f .
Mosq. Con-L . Ass ’ n. t~2 :15— 18.

A sman , S. N. ~975. f~enet .ics of new ! rUt -I nts  i l l  Cul e-x t a r s al is .
1roc C a l i f .  Mos~ . Cont. Ass ’ n. I . i2 :96 ( - ~bstra c t)

Tn r re~;s

As man , ~ • • A ore] i m i n a r y  st~i! iy on i n  I nc i nc ’ rec~ or~ ra1 t r ans—
1 oc-’~ ¶~~ ons an  O~~~ a - 1  c~)rc~-v)somai ar l ol - lol i  ~~~~

— in C i ]  cx t ar sa~ is.

~~ 

- 

~°rn’i~ to ~ew~ (~~arch ‘76 I~~ uo)

~~~. ~r. ~aui M cf l on a ld  (Post—doctoral Re search ~nt -omo 1sc-ist V T )

! 1 ) P ( 1 5  (1Y 75 1

“ C p n a - t ~~c p i u t~~i ’, i I ~ ; of mo s n u i t ~o control. ’1 ~i-ov ince of Alberta , Canada ,
~ so. Aba t a - - a - i -  I roos~ i n , E- I~ c - n l.: n (b y  m v  ~ t-nt iori ).

“ Photop
~
- r iod i c  ( Io t er mina tu )n  of a— or r ct au L i o n  in  Cuiex t ar s a li s ”.

1975 F~iA meet ing ,  N - w  Orlean s , La.

~‘actors in f 1~ierici t i ~~ dianan se i r 1~~ 1 ] € - X  ~-~r -r , ]  is ” . 1975 Cal if.
-~~~ Hose. Corit. Ass ’ r • , ~ a~ I - I i  n - , Ca TT~. 

-_____

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _



r ~~~~~~~~~~~~~~~~~~~~~~~~ 
--

~
-
~~~~~ —

~~~ 

16.
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Dr. Paul McDonald ,(Post-doctora l resea rcb Entomol ogist \~l)
- (ioc~ tim e )
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in 197 11. Pr ior to tha t. t ime  he h a d  th r ca  v - - ~b ?5 of fiel d

- cxn-r i cnce w i t h  Aedc- s ae mt .i  control i n  A fr i ca.

Mr. A nñn Kreii~nr. Res earch Ass i stant (~~ P~ t i m e ) ,  w~ n j s
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