
Other factors, including mechanical dis- 
turbance, defense against predators, and 
overcrowding, may also cause colonies 
to change nests (12). Finally, even our 
overfed laboratory colonies eventually 
emigrated. When we examined the con- 
tents of the abandoned bivouac, we 
found large amounts of uneaten booty in 
various stages of decomposition. It is 
thus possible that chemical products of 
booty decay may also promote emigra- 
tions. Nevertheless, it seems clear that 
food scarcity is a principal cause of emi- 
grations in N. nigrescens. And, given re- 
cent evidence that changes in the alimen- 
tary condition of ant larvae can produce 
corresponding changes in the level of 
adult arousal (13), the link between food 
abundance and brood excitation seems 
equally clear-cut for army ants. 

Longitudinal field studies on N. nigre- 
scens by Schneirla and Mirenda (14) 
show that the emigration frequency of 
nomadic colonies ranges between 74 and 
88 percent. Because this corresponds 
best to the behavior of our underfed lab- 
oratory colonies, we are led to the con- 
clusion that nomadic raids rarely bring 
in enough booty to satiate the larval 
broods. According to Mirenda's study 
(7), this situation is exacerbated by the 
very occurrence of emigrations, which 
take valuable time away from foraging. 
Perhaps the key to understanding the 
relationship between foraging and emi- 
grations in N. nigrescens is Wilson's (15) 
principle of stringency-that time-ener- 
gy budgets evolve to fit periods of great- 
est ecological stringency. The large num- 
ber of species of Neivamyrmex in tropi- 
cal America suggest a neotropical origin 
for this genus. Given the intense com- 
petition among army ant species, selec- 
tion favored colonies that frequently 
shifted foraging areas. When food is 
abundant and competition reduced, as it 
is in southeastern Arizona, colonies are 
unable to suspend emigrations because 
of constraints imposed by the mecha- 
nisms suited to more severe conditions. 
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question has always existed two eyes constitute separate visual chan- 
extent to which the two mo- nels, was championed early by Sherring- 

iages are separately processed, ton (1) and has been expressed in more 
)f their spatial content, before contemporary writings as well (2). Alter- 
ibined binocularly. This ques- natively there is the viewpoint that infor- 
i directly on issues relating to mation from the two eyes is integrated 
interaction, such as stereopsis, earlier in visual processing, prior to 
)n, and single vision. Accord- stages involving more refined analysis 

school of thought, a more or such as pattern recognition. Julesz (3) is 
plete analysis of monocular a proponent of this view, and there are 
cedes stereopsis and fusion. those who believe that cortical neu- 
thesis, which asserts that the rophysiology provides support for this 

single channel position (4). We have at- 
tempted to evaluate these two alterna- 

R.B. J. C. R.C. tives with a detection uncertainty para- 
digm. 

Our experiments capitalized on the 
fact that uncertainty about the spatial or 

_____ ?temporal characteristics of a stimulus 
can degrade detection. This effect has 

. ; . 
W~,..'%> been demonstrated on a variety of tasks 

@( ,^,t '^ ^in both audition (5) and vision (6). An ex- 
ample of the effects of uncertainty is il- 

1"r~ ~S^4 E lustrated by Fig. 1. These values were 
u c u c u obtained in a two-interval forced-choice 

Spatial frequency uncertainty experiment; the observer's task was to 

tection on a two-interval forced- indicate in which of two successive 
cedure of a sinusoidal grating pre- 1-second intervals (each defined by a 
)cularly under conditions of spatial tone) a vertical, sinusoidal grating pat- 
certainty (C) and uncertainty (U) tern was presented. The grating was gener- 
-bservers. Each score is based on ated electronically on a cathode-ray tube 
nd represents combined data for 1 
nd 4 cycle/deg. For each observer, (CRT) and presented binocularly. De- 
1 and 4 cycle/deg differed by less tails of the apparatus are given elsewhere 
centage points. Before each block (7). Observers viewed one of two 5? by 7? 
servers were exposed to the stimu- CRT displays separately with each eye. 
that block at easily observable con- 
ensuring that for the certainty con- The vercal sinusoidal grating pattern 
observer knew the properties of which served as the stimulus was pre- 

Is. sented on both CRT's and had a total du- 
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Abstract. A two-interval forced-choice procedure was used to study monocular 
detection of a briefly presented low-contrast sine-wave grating pattern. Uncer- 
tainty about which eye was stimulated degraded detection performance for stereo- 
blind observers but not for normal ones. These results relate to selective monoc- 
ular suppression, stereopsis, and other forms of binocular interaction and suggest 
the level at which inputs to the two eyes are combined neurally. 
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ration of 350 msec. At first, blocks of 100 
trials were carried out under the cer- 
tainty condition: Throughout the block 
of trials the observer knew the spatial 
frequency of the test grating as we deter- 
mined the contrast value that yielded 
some arbitrary percentage correct (8). 
We repeated this maneuver for gratings 
of 1 and 4 cycle/deg, in both instances 
with complete certainty about spatial fre- 
quency. Next, using these same contrast 
values, we redetermined performance 
over a block of 200 trials in which the 
two spatial frequencies (100 trials each) 
were randomly intermixed (the uncer- 
tainty condition). Performance over this 
block of trials dropped by an average of 
15 percent, thus confirming the potent ef- 
fects of uncertainty. After the uncer- 
tainty conditions, we repeated blocks of 
trials under certainty conditions. Per- 
formance on these trials equaled that of 
the earlier certainty trials. In other ex- 
periments we have found that the magni- 
tude of this drop in performance is in- 
versely related to the difference in spatial 
frequency between the two test gratings. 
Moreover, we have found comparable 
losses in detectability by introducing un- 
certainty concerning the area of the reti- 
na receiving the pattern or uncertainty 
about grating orientation. In general, it 
seems that the potency of uncertainty 
depends on the extent to which the de- 
tection task requires the monitoring of 
several sensory channels simultaneously 
(9). 

Suppose we establish for each eye sep- 
arately a contrast level yielding, say, 75 
percent correct detection under condi- 
tions of the observer's always knowing 
which eye is to receive a grating pattern 
as well as being certain about its spatial 
frequency. Next we use this pair of con- 
trast values to measure detection per- 
formance with the observer unable to 
predict the eye receiving the grating from 
trial to trial (10). If the two eyes operate 
as separate channels, we would expect 
this uncertainty about eye of origin to de- 
grade performance. For observers with 
normal stereopsis, however, uncertainty 
about eye of origin had no influence on 
grating detectability (Fig. 2A), which in- 
dicates that the two eyes behave as a 
single channel. 

We have repeated this experiment 
with three observers who show no stere- 
opsis; for two of these stereoblind ob- 
servers, eye uncertainty did degrade de- 
tection performance (Fig. 2B) by an 
amount comparable to that produced by 
spatial frequency uncertainty in normal 
observers. For a third stereoblind per- 
son, eye uncertainty had little, if any, ef- 
7 MARCH 1980 

fect (11). The decrement in performance 
shown by two of the stereoblind observ- 
ers did not arise from monocular sup- 
pression, since detection errors were dis- 
tributed equally between the two eyes. 

Stereoblind observers, in contrast to 
normal observers, exhibit reduced inter- 
ocular transfer and binocular summation 
(12), but are capable of utrocular (eye-of- 
origin) discrimination (13). One ex- 
planation for these differences is that 
normal and stereoblind observers have 
different proportions of monocular and 
binocular cortical neurons. It seems rea- 
sonable to attribute the differential ef- 
fects of eye uncertainty in normal and 
stereoblind observers to these same 
putative dissimilarities in the degree of 
cortical binocularity. According to this 
hypothesis, people with good stereopsis 
have a normal array of binocular neu- 
rons, which blend together inputs from 
the two eyes early in visual processing, 
even before the level of simple detection. 
On the other hand, an unusually high 
proportion of monocularly innervated 
neurons in persons with poor stereopsis 
means that information from the two 
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Fig. 2. Detection of a sinusoidal grating under 
conditions of certainty (C) and uncertainty 
(U) regarding eye of origin. Each score is 
based on 200 trials and represents combited 
data for right and left eyes. For the certainty 
condition, values for the right and left eyes 
differed by less than 5 percentage points. Be- 
fore each block of trials, observers were ex- 
posed to stimulation of the eye or eyes to be 
used for that block at easily seen contrast lev- 
els, thus ensuring that for the certainty condi- 
tion the observer knew which eye was to be 
stimulated. (A) Data for observers with nor- 
mal stereopsis, tested at 1 cycle/deg. (B) Data 
for stereoblind observers. Observer R.S. was 
tested at 4 cycle/deg. Others tested at 1 
cycle/deg. 

eyes remains sufficiently segregated at 
least to the level of detection to in- 
troduce a channel uncertainty effect (14). 
By analogy to the neurophysiological ef- 
fects of early visual deprivation, the ex- 
tent to which the two eyes constitute a 
single visual channel may depend on the 
degree to which the eyes work in a 
coordinated, balanced fashion during the 
so-called critical period. 

Some stereoblind observers in our ex- 
periments have occasionally reported a 
degree of voluntary control over which 
eye they use. Presumably this control 
would involve suppression of the unused 
eye, as is seen in alternating strabismus. 
The eye-of-origin uncertainty effects 
shown by our stereoblind observers lend 
some support to their subjective ac- 
counts. The fact that uncertainty af- 
fected performance on a forced-choice 
task renders it unlikely that apparent 
suppression of one eye represents a 
criterion shift rather than decreased 
sensitivity. 

The eye-of-origin uncertainty para- 
digm developed for this experiment has 
considerable potential as a psycho- 
physical tool for isolating monocular 
from binocular neural channels. 
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deg, a spatial frequency at which R.B. and J.C. 
can make eye-of-origin discriminations reliably. 
The absence of an uncertainty effect for these 
observers suggests the possibility that success- 
ful eye-of-origin discrimination at low spatial 
frequencies by normal observers is mediated by 
a mechanism different from that used by stereo- 
blind observers. 

14. D. Westendorf, A. Langston, D. Chambers, and 
C. Allegretti [Percept. Psychophys. 24, 209 
(1978)] reported stereoblind binocular detec- 
tion performance to be near that expected from 
probability summation, as if the eyes were inde- 
pendent detectors. These results complement 
those of the present study. 
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On the Status ofAustralopithecus afarensis On the Status ofAustralopithecus afarensis 

In this comment it is our purpose to 
establish the relationship between Me- 
ganthropus africanus Weinert 1950 and 
Johanson's replacement name for this 
taxon, as well as to discuss the errors 
that we believe to have been incorporat- 
ed by Johanson and White (1) into their 
taxonomic speculations. 

The first publication making the name 
Australopithecus afarensis available was 
apparently a report of a meeting spon- 
sored by the Swedish Academy of Sci- 
ences (2). Since this is an unusual" and 
potentially hazardous means of announc- 
ing a new zoological name, it must be 
asked if the name proposed in this pub- 
lication satisfies the International Code 
of Zoological Nomenclature (3) in terms 
of availability. Reference to the Code in- 
dicates that it does. Ideally the descrip- 
tion of a new taxon should be accom- 
panied by a differential diagnosis; how- 
ever, this is not required by the Code. 
The statement in (2) that 'This taxon is 
characterised by definite bipedalism, 
marked sexual dimorphism (larger 
males, smaller females) but no brain ex- 
pansion" satisfies the criterion of the 
purported differentiation of a taxon. The 
correct author citation of the new name 
is: Australopithecus afarensis Johanson, 
1978 since the authorship of a new taxon 
goes to its proposer and not to the person 
reporting its announcement (Article 
50a). 
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Johanson indicated in the original de- 
scription, as reported by Hinrichsen (2), 
that the type-series used as the basis of 
his new name consisted of the Pliocene 
hominids from Hadar and Laetoli; how- 
ever, no type-specimen was designated. 
Although the fact that the original pub- 
lication did not include the designation of 
a type-specimen affects neither the avail- 
ability nor the potential validity of the 
new name, the issue of the type-speci- 
men of A. afarensis does present other 
problems that must be clarified. In cases 
such as this where a type-specimen was 
not designated in the original pub- 
lication, Article 74a (i) provides that a 
subsequent worker may designate a lec- 
totype from the type-series. The first re- 
viewers of this taxon to designate a type- 
specimen were the proposer of the name 
and two other workers (4). Although the 
date of publication of this review is in- 
completely specified [Article 21b (ii)], it 
is certain that it was published sub- 
stantially later than the original pub- 
lication, since one of us (M.D.L.) with- 
drew her name from the review as late as 
August 1978. In the review (4), the Laet- 
oli hominid (L.H. 4) mandibular speci- 
men was, therefore, erroneously desig- 
nated as the holotype rather than the lec- 
totype, since a holotype can only be des- 
ignated in the original publication of a 
new taxon. 

The review by Johanson et al. (4) also 
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introduces a number of other far more 
serious problems into the already unnec- 
essarily confused realm of hominid tax- 
onomy. In addition to designating a lec- 
totype under the term holotype, they 
give a list of the specimens of the type- 
series under the inappropriate heading of 
paratypes (this should be paralectotypes 
according to Recommendation 74E of 
the Code) in which they include the Ga- 
rusi maxillary fragment collected by 
Kohl-Larsen in 1939 (5). This important 
specimen from the Laetoli locality in 
Tanzania is the holotype of Megan- 
thropus africanus Weinert, 1950 (6). 
Their inclusion of the Garusi I specimen 
in the type-series of A. afarensis and 
their listing of M. africanus as a syn- 
onym of this name has the effect of mak- 
ing A. afarensis a replacement name 
(junior subjective synonym) for Wei- 
nert's M. africanus. Johanson was cor- 
rect in giving a new name to Weinert's 
species because his inclusion of this spe- 
cies in the genus Australopithecus Dart, 
1925 (7) meant that the nominal species 
Australopithecus africanus (Weinert, 
1950) had to be rejected since it was now 
a junior secondary homonym of Austra- 
lopithecus africanus Dart, 1925 (Article 
53). This article of the Code is essential 
because it precludes the absurdity of two 
species within the same genus bearing 
the same specific name. 

As used by Johanson et al. (4), the 
name A. afarensis clearly does not iden- 
tify a new species. Rather, it only en- 
larges the hypodigm of Weinert's species 
M. africanus and provides a necessary 
replacement name to apply to this spe- 
cies when it is included within the genus 
Australopithecus. The name afarensis is 
valid as a substitute for Weinert's prior 
name only (i) when Weinert's holotype 
and the L.H. 4 lectotype are included in 
the same species and (ii) when this spe- 
cies is classified in a genus in which Wei- 
nert's name is a junior homonym. If ever 
this species is considered to be generi- 
cally distinct from the taxon represented 
by Dart's holotype of A. africanus, then 
the valid specific name must revert to af- 
ricanus Weinert if it is the senior avail- 
able name within the recognized species- 
group (Article 59c). In this latter case, 
Johanson's name becomes an invalid 
junior synonym. This procedure com- 
plies with the rules set out in the Code 
(Articles 59b and 60b) requiring that all 
junior homonyms be rejected and re- 
placed and that a junior secondary 
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