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Bulthoff, H. Max-Planck-Institut fur Bio- The orientation of flies towards a 5x5° dark spot
logische Kybernetik, Tubingen, West Germany. in a multiple Y-maze was tested in mutants known
Visual orientation of Drosophila mutants for partial or complete blindness or other de-
in a multiple Y-maze. fects in the processing of visual information.

The maze resembles '"Galton's Board" and consists
of 14 consecutive decision points at which

Table 1. Y-maze orientation. the running fly has to decide to go either
to the left or to the right (Blulthoff, Gotz
Group Mutant Choice Coeff. & Herre 1982). A probability of choice
; 0.5 < p <1 indicates preferred orientation
Wild type WT 0.75 towards the dark spot whereas a probability
so 0.55 0 < p < 0.5 is associated with orientation
w 0.49 away from the pattern. A probability around
ey? 0.70 0.5 suggests inability to orientate visually
REceptor sevLY3 0.74 towards the pattern. The choice coefficients
oraJK84 0.50 in Table 1 are calculated from the end dis-
rdgBKS222 0.58 tributions of Y-maze runs with approximately
1300 flies for most mutant strains, and for
X-37% 0.65

none with less than 500 flies.

X-61%* 0.66 A few of the mutant strains show normal
X—72;2 0.53 orientation effects as compared to the beha-
nonAH17 0.54 vior of the wild type. These strains include
nonABl 0.47 the eyeless mutant (ey2) with rudimentary
ERG nofCB2 0.48 compound eyes and the mutant sevenless
nofCBS 0.48 (sevlY3) in which the inner rhabdomere 7 is
nofCB8 0.53 missing, the mutant with an extra lamina fi-
nofCB9 0.49 ber (elfH37) (Heisenberg 1979) and, surpris-
n°fCB10 0.52 ingly, also two of the S-mutants (nofAS100,
nofC 0.51 nofGS131) which have been selected because
t 0.45 of a defect in their attitude towards visual
nofaS100 0.81 objects (Heisenberg & Wolf 1979). The orien-
nofDB11 0.59 tation effect is almost absent in the blind
no object nofEB12 0.42 mutant sine oculis (so), in the mutant white
fixation nofFS71 0.48 (w) lacking screening pigment, in the receptor
nofGS131 0.73 mutants oraJK84 and rdgBKS222, and mutants
apoS129 0.51 disturbed in the primary process of photo-
H18 transduction (X), no on-response (nmon), night
e 0.65 blind (nbH47) and tan (t) (Pak 1975). The
nbAH37 0.53 same holds for the ERG mutants of the nofC
Optomotor- elf 0.75 group (Bulthoff 1980), for the no-object-
blind ombH31 0.26 fixation mutants (nofFS71, apoS129, nofDBll,
opm53* 0.54 nofEBl2 (Heisenberg 1979; Biilthoff 1980) and
2 0.64 for the hyperkinetic (Hkl) mutant (Kaplan &
Motor Hkl 0.63 Trout 1969) and the recently described small
- KS58 optic lobe (s01KS58) mutant (Fischbach & Hei-
rain sol 0.41

senberg 1981). Most surprising are the
* laboratory name scores obtained for the optomotor blind mu-
tant ombH3l (Heisenberg, Wonneberger & Wolf
1978), a mutant with severely diminished move-
ment induced course control response which is structurally impaired in the lobula plate giant
neurones of the visual system. The flies of this strain avoid the visual object in the Y-maze.
The avoidance reaction, or antifixation is remarkably strong (p = 0.26) and seems to be in con-
tradiction to the almost normal fixation response obtained in other experimental paradigms
(Bulthoff, Gotz & Herre 1982).
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