
Table 1. Response to conservation, relational, 
and additive tasks; average percent correct 
for trials in a series. Transformation and 
static tasks were administered to two different 
sample groups. Transformation groups num- 
bered: (1) 7; (2) 16; (3) 21; (4) 16; (5) 
15. Static samples numbered: (1) 6; (2) 
16; (3) 23; (4) 17; (5) 15. Additivity tasks 
were the same for both samples; these data 
are reported for the combined numbers of 
both groups. Group I includes children from 
3 years through 3 years 3 months; group 2, 
3 years 4 months through 3 years 7 months; 
group 3, 3 years 8 months through 3 years 
11 months; group 4, 4 years through 4 years 
3 months; group 5, 4 years 4 months through 
4 years 7 months. Figures in brackets repre- 
sent correct response to the quantity of the 
array ("same" or "different") prior to the 
addition, and the quantity after the addition 
or subtraction. The figures in this category 
without brackets are for the correct response 
to the addition or subtraction operation alone. 
The arrangements (A-H) are shown in Fig. 1. 

Group 
Trials 

1 2 3 4 5 

A 14 15 19 15 9 
B 33 44 41 35 30 
C 24 33 30 29 38 
D 33 47 37 47 47 
E 17 63 52 59 67 
F 67 81 65 88 87 
G 47 65 67 77 82 

[18] [401 [42] [61] [68] 
H 65 73 78 83 91 

[26] [461 [51] [61] [74] 
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of both equality and inequality is very 
low for all age groups as represented by 
the average percentage of correct re- 

sponses in these trials. Since the prob- 
ability of chance success by guessing 
in any static conservation trial is 50 per- 
cent and in any transformation trial is 
25 percent, response is close to or be- 
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low chance in all conservation condi- 
tions. Not a single child at any age 
tested was correct in all three conser- 
vation-of-equality trials, and only 7 
percent in the oldest age group were 
correct in conservation-of-inequality 
trials. With a criterion of two out of 
three correct, the level of correct per- 
formance increases, but to no higher 
than 20 percent in any age group; there 
is no age trend. 

By contrast, even the youngest chil- 
dren in the sample exhibit a high level 
of correct performance in the "equality" 
test, where number and extension of 
static arrays are equal. This is likewise 
true where the relational judgment 
("more than") is made (5). 

Although correct responses with re- 
spect to conservation of equality and 
inequality are greater in the static than 
in the transformation condition, both 
are at about chance level. This differs 
from data reported previously (4, 6) 
for equality-of-area judgments in chil- 
dren from kindergarten through fourth 
grade. Static conservation was consist- 
ently more difficult for those children 
to achieve than transformational con- 
servation. This difference in perform- 
ance suggests that younger children are 
unable to correctly utilize the informa- 
tion imparted by the transformation; 
that is, transformation leads to the in- 
correct "perceptual" inference that the 
longer or shorter row is different in 
number from the standard when it is 
in fact equal. Older children are more 
able to use the transformation informa- 
tion because of the possession of an in- 
ference-generating mechanism. Younger 
children apparently lack such a mecha- 
nism or, if they have it, are unable to 
use it; thus performance in both static 
and transformation conditions is deter- 
mined by chance factors. 

The additivity concepts ("more of" 
and "less of") are the only ones in the 
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ognize a numerical equality and its 
transformation into an inequality 
whereas older children temporarily lose 
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present instance which show an age 
trend (positive). An appreciable per- 
centage of even the youngest age group 
respond correctly (7). 

Young children, then, within the age 
range of 3 years to 4 years 7 months 
display very little, if any, conservation 
ability. They do have some conceptual 
capacities ultimately necessary for con- 
servation, but they lack the inference- 
generating mechanism that makes pos- 
sible a judgment of equality or in- 
equality in the face of spatial transfor- 
mation or dislocation. The high level 
of response of Mehler and Bever's sub- 
jects is most likely due to the combina- 
tion of addition and relocation tasks in 
the experimental operations. The de- 
cline and rise in performance also re- 
ported by Mehler and Bever is not 
confirmed. 
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City University of New York, 
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this capacity. We interpreted our results 
as demonstrating that the capacity to 
conserve relations between stimuli in 
the face of transformations is present 
in the 2-year-old; the older child 
loses this capacity temporarily due to 
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What Children Do in Spite of What They Know 

Abstract. New studies support the hypothesis that young children have basic 
cognitive capacities but utilize them inefficiently; older children aid these capacities 
with generally valid cognitive heuristics which produce poor performance on 
critical problems. 
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an overdependence on perceptual gen- 
eralizations (for example, "if a row 
looks longer, it has more components 
in it"). This interpretation conflicts with 
the position that the ability to conserve 
numerical relations between stimuli first 
appears at about 5 to 6 years (1). 

Beilin's critique of our previous 
study contains three general points: 
(i) our study was not a direct test of 
the child's capacity to conserve; (ii) 
his experimental evidence indicates that 
children up to 4 years 8 months do 
not understand the word "more" as a 
static relational term but as meaning 
"more than it had before"; and (iii) his 
conservation experiments do not find 
any developmental trend during the 3rd 
and 4th year. 

There can be no conflict regarding 
the facts of the child's behavior since 
Beilin did not attempt to replicate our 
study; he neither studied children under 
age 3 nor did he present any of his sub- 
jects with the experimental problem that 
we had used. However, since many other 
psychologists have indicated similar 
objections to our research, we shall con- 
centrate primarily on the relevant theo- 
retical aspects of Beilin's paper. 

When a child discovers a particular 
set of dimensions that stimuli can have, 
he must then learn to interrelate those 
dimensions. For example, the capacity 
to recognize a property like the length 
of a row or the number of objects in it 
does not itself aid the child in making 
correct judgments about relations be- 
tween rows. He must first discover gen- 
eral principles for the simultaneous 
combination and transformation of 
such properties. Piaget (2) has suggested 
that the set of principles required to 
deal simultaneously with dimensions of 
a particular class are logically described 
as a group structure; each group speci- 
fies an interrelated set of operations 
for the combination and transformation 
of dimensions. The simultaneous pres- 
ence of all group operations is necessary 
for the child's cognition to be in a 
state of equilibrium with respect to 
those dimensions of his experience. 

Piaget interprets the ability to con- 
serve relations between stimuli in the 
face of superficial transformations as 
a behavioral sign of the presence of 
such an equilibrium in the child's 
thought. For example, if the two stimuli 
(Table 1) in (la) are transformed to 

appear as in (lb), the child can realize 
that the numerical relation between 
Sl and S2 is the same in (lb) as in 
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Table 1. Transformation tasks administered. 

Sequence Initial set Transformed set 

Shape transformation 
Si 0 0 0 0 0000 
S2 0 0 0 0 0 0 0 0 

(a) ---- (b) 
Number transformation 

S3 0 0 0 0 0 0 0 0 00 
S4 0 0 0 0 0 0 0 0 

(c) -> (d) 
Number and shape transformation 

S5 0 0 0 0 000000 
S6 0 0 0 0 0 0 0 0 

(e) --> (f) 

(1a) only if he knows (at least intui- 
tively) that the shape transformation 
does not involve a change in number 
from the original relation. Similarly, 
in (ic) and (Id) a child knows that 
the numerical relation between S3 and 
S4 is changed only if he can appreciate 
the fact that the number transformation 
between (1c) and (Id) involves addi- 
tion to one of the rows. Thus, cognitive 
mastery of the different dimensions of 
objects requires knowledge of which 
transformations change a relation and 
which transformations conserve a rela- 
tion. 

If these considerations are correct, 
they place several requirements on any 
experimental demonstration of the pres- 
ence of the capacity for conservation. 
First, there must be a set of stimuli 
which bear an initial relation to each 
other that the child is capable of 

Table 2. Responses to (b) on equality conser- 
vation sequence (la)-(lb) of Table 1 (3). Dif- 
ferent subjects were used in paradigms A, B, 
and C. In paradigm A subjects saw the trans- 
formation; in B subjects did not see the trans- 
formation; in C subjects were forced to indi- 
cate one row as having "more" (did not see 
the transformation). 

Percentage response, 
(ar Chil- saying: 

and dren Same Si S2 
month) (No) num- has has 

ber more more 

Paradigm A 
2/0-2/11 10 80 10 10 
3/0-3/11 16 50 13 38 
4/0-4/11 11 64 9 27 

Paradigm B 
2/0-2/11 37 48 3 49 
3/0-3/11 34 35 18 47 
4/0-4/11 35 29 0 71 

Paradigm C 
2/0-2/11 20 40 60 
3/0--3/11 8 0 100 

understanding. Second, there must be 
at least one transformation applied to 
the initial set which changes one di- 
mension of the stimulus. Third, the 
relation between the stimuli in the 
transformed set should not be obvious 
to the child independent of the initial 
relation [that is, the child must use 
the relational information presented in 
the initial set or in the transformation 
(or in both) to solve the final problem]. 
Fourth, the child must have an un- 
ambiguous way of spontaneously in- 
dicating that he understands the trans- 
formed relation. 

The sequence (la)-(lb) fulfills all 
these conditions for use with older 
children. They characteristically in- 
dicate that there is the same number 
of objects in each row in set (ib) 
because there is nothing done in the 
transformation from set (la) to change 
the actual quantity of SI. A surprisingly 
large number of young children (Table 
2A) maintain that the two rows in 
(lb) have the "same" number of clay 
balls in them. We felt that the young 
children might mean that the two rows 
in (lb) are still individually the same 
rows as they were in (l1a); that is, that 
identity of the rows was preserved by 
the young child even though the rela- 
tion between the rows may not have 
been conserved. Support for this inter- 
pretation is given by the fact that the 
young children perform less well if they 
do not observe the transformation from 
(la) to (lb) [although they still per- 
form better than older children (Table 
2B)]. Thus, for the 2-year-old, the se- 
quence (la)-(lb) may not meet the 
fourth requirement on an experimental 
demonstration of conservation (3). 

Similarly, a study in which the trans- 
formation from (1c) to (1d) was used 
indicates that the young child performs 
extremely well (Table 3). However, 
this too might have been the result of 
the child's ability to judge the relation 
in condition (1d) independently of the 
antecedent condition (1c); that is, in 
(1 d) the relative density of S1 might 
be an independent perceptual cue for 
the young child. Thus, the sequence 
(lc)-(id) does not meet the third con- 
dition above (4). 

Therefore, to overcome the experi- 
mental problems of working with chil- 
dren 2 years old, we combined the 
shape and number transformations and 
examined the child's reaction to the 
transformation of (le) and (If) (Table 
1). With set (lf) the child was asked 
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which row had "more" balls in it. Al- 
though S5 is more dense than S6, it is 
also shorter; thus it is possible to argue 
that the third condition is met: there 
is no obvious perceptual basis for a 
correct decision in (If) independent 
of (le) and the transformations. Thus, 
the young child's ability to perform cor- 
rectly on this problem is a sign of the 
capacity to conserve. However, we 
agree that this experimental paradigm 
is more complex than the usual test of 
conservation; it was necessary in order 
to accommodate to the experimental 
difficulties associated with interviewing 
2-year-old children (5). 

We felt confident that the young 
child does understand the word "more" 
as a relational term (so that the fourth 
condition was met), even though he 
may not always understand "same" as a 
quantitative relational term. It is this 
belief that Beilin questions most strong- 
ly. His hypothesis is that our young 
subjects systematically misunderstood 
the question about (If) and were an- 
swering that SI had had "more added" 
to it, not that it had "more than" S2. 

First, linguistic differences are not ex- 
planations of cognitive differences but 
reflections of them (2). Second, al- 
though it might be true that the young 
child was using the additive interpreta- 
tion of "more," there are several em- 
pirical considerations which invalidate 
this possibility. Beilin's data indicate 
that children do not start to under- 
stand the additivity interpretation of the 
word "more" until age 3 years 4 months. 
Yet children younger than this respond 
correctly to condition (If) whereas 
the performance of older children is 
dramatically worse. In addition, we in- 
terviewed children from 2 years to 5 
years on the same problem as in (le)- 
(If) but these children did not observe 
us transforming (le) into (If). [The 
stimuli used in (le) and (If) were 
glued on prepared boards and pre- 
sented in sequence.] Thus the subjects 
did not observe the activity of our 
adding more to S5 nor did they ob- 
serve us compressing it. Despite the 
lack of additivity cues (or cues which 
might call attention to S5 as the manip- 
ulated row), the results confirm our 
earlier findings (Table 4). 

Beilin scores a child as correct in 
all his tasks only if the child responds 
correctly on both the initial and the 
transformed set of stimuli. According 
to his own results on static judgments, 
under 65 percent of children correctly 
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Table 3. Responses to (d) on sequence 
(lc)-(ld) of Table 1. Subjects did not ob- 
serve the transformation. 

Percentage re- 
Age Chil- sponse, saying: 
(year d 
and dren Same S3 S4 

month) (No.) num- has has 
ber more more 

2/0-2/11 13 0 69 31 
3/0-3/11 8 50 38 13 
4/0-4/11 8 13 88 0 

Table 4. Performance on (f) in sequence 
(le)-(lf) of Table 1. Subjects did not ob- 
serve the transformation. 

Age Children Percentage 
(No.) correct 

2/0-2/5 14 93 
2/6-2/11 19 37 
3/0-3/5 28 38 
3/6-3/11 30 57 
4/0-4/11 50 50 

understood the initial relation in the 
equality paradigm and under 35 percent 
in the inequality paradigm. Thus, in 
Beilin's conservation paradigms, less 
than 50 percent of the children met 
even the first condition. If most of 
the children did not understand the 
relation, how can one assess their 
failure (or success) at conserving it? 

In Beilin's static conservation tests 
of inequality (in which the child is 
asked to judge the numerical relation 
between two rows), children perform 
extremely poorly. This indicates that 
the child does not understand the rela- 
tional term "more" even at age 4 years 
4 months to 4 years 7 months. If this 
were true, how could Beilin (or Piaget) 
maintain that the child at that age is 
nonconserving of the equality (or in- 
equality) relations presented in the 
initial set since he does not understand 
the question? If Beilin were correct 
in the view that the child has not 
even started to interpret "more" as a 
relational term at age 4 years 7 months, 
it would be as much a problem for 
him and Piaget as for us. 

There are several specific methodo- 
logical techniques which may contribute 
to the extraordinarily low performance 
of Beilin's subjects at all ages [even 
on such simple tasks as the equality 
of the rows in (la) or the inequality 
in (Id)]. First, he asked children to 
make judgments on behalf of dolls; we 
found that asking children to make 
judgments on behalf of dolls as op- 
posed to their own behalf often in- 

creases fluctuations in the responses (6). 
[However, the same decrease in per- 
formance with age is observed in the 
children who made consistent judg- 
ments on which doll has "more" in (If).] 
Second, Beilin used a fixed order of 
experimental paradigms across all chil- 
dren; we have found that the effects 
of experimental order are large; young- 
er children quickly tire of such ex- 
periments (7). Finally, we are startled 
that Beilin did not use Piaget's meth- 
odology, which is characteristically 
adaptable to each particular subject. 
In particular, the importance of Beilin's 
data (as well as the true performance 
of his subjects) would have been sig- 
nificantly enhanced if he had encour- 
aged each child to understand the initial 
relation of each set, before testing the 
child's ability to conserve that relation 
under transformation. 

Many structures and functional ca- 
pacities are present in the cognition of 
the 2-year-old child. However, his 
ability to express these capacities is 
limited because memory and attention 
span are not well developed. As the 
child accumulates experience, he de- 
velops cognitive heuristics which help 
him to overcome these basic behavioral 
limits. Although these cognitive heuris- 
tics are generally valid, they fail in 
critical instances, and eventually the 
child either rejects the heuristics or 
learns to use them only when they 
apply. 

We agree with Beilin that these 
theoretical claims are extremely strong 
and that a broad base of empirical sup- 
port is necessary before they are ac- 
cepted. In particular, our claim that 
the child of 3 performs less well on 
cognitive problems, owing to an over- 
dependence on perceptual generaliza- 
tions, must be explored with tasks other 
than judging the relative number of 
small rows of clay balls. We have 
studied similar decreases in perform- 
ance with age in the long-term memory 
of figures, volume inequality, sentence 
comprehension, discrimination-learning, 
and other tasks (8). 

Even more crucial is our hypothesis 
that the basic cognitive structures are 
available to the 2-year-old, but that 
he cannot utilize them efficiently. We 
certainly agree with the balance of 
nativism and empiricism in (Beilin's 
interpretation of) Piaget's view that: 
"(cognitive) competencies reflect the 
influence of maturational and experi- 
ential determinants under the control 
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of an internal self-regulat 
nism." It remains an emp 
tion, however, which comp 
tions of human cognitive 
relatively autonomous, wh 
with experience as a cata 
and which are learned pril 
experience (9). 
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In Bever, Mehler, and Epstein's de- 
fense of the earlier study by Mehler and 
Bever (1), the (le) to (If) transformation 
is no longer used as a test of conserva- 
fion but at best as a control condition 
related to such a test. As an attempt to 
show that a judgment of inequality in 
the face of contradictory cues must be 
based upon (still unidentified) nonper- 
ceptual processes, it is questionable 
whether the (le) to (if) transforma- 
tion even meets the requirements of 
their third condition, since it is possible 
that the closely packed aggregates of ob- 
jects may be judged as "more" on per- 
ceptual bases alone. 

The finding by Bever et al. that 
60 percent of their sample of 2-year- 
olds in the forced-choice 2C condition 
chose the spread-out array as "more" 
creates a problem in the interpretation 
of the data of (If). If 93 percent of the 
2-year-olds judge the dense display in 
(If) as "more," such a choice must be 
based on either cognitive or perceptual 
grounds. Solution in cognitive terms is 
possible by counting or by using a meth- 
od of one-to-one correspondence, neither 
of which is claimed by Bever et al. 
Otherwise, the child is responding to 

the perceptual arrangements-either the 
compression of one array, the spread 
of the other, or the contrast of the two 
arrays. 

Irrespective of the interpretation given 
to the results of the (le) to (If) trans- 
formation in this and the earlier study, 
in the classic conservation case [the 
(la) to (ib) transformation] Bever et al. 
obtain results which have not been in- 
dependently validated in my own and 
three other studies which cover the 
entire age range under discussion (2). 
Furthermore, it is difficult to understand 
the criticism by Bever et al. of recording 
a child's transformation response as cor- 
rect and relevant only in conjunction 
with an initially correct equality or in- 
equality judgment, when their third con- 
dition requires that "the child use the 
relational information presented in the 
initial set and/or the transformation." 
This also means that the data of Bever 
et al. are inflated by the inclusion of 
children who are incorrect in their ini- 
tial judgments and correct in the trans- 
formation response. There is no prob- 
lem, as they imply, created by my initial 
response data. Between 67 and 87 per- 
cent of the subjects were correct in 
static equality judgments; similarly, the 
children performed well with additive 
inequalities, although less well with 
static relational judgments. The essen- 
tial point is that very young children 
have a fairly adequate concept of equal- 
ity and yet, in spite of this, they fail to 
conserve that relation. If the child fails 
to understand the initial relation, how- 
ever, it is indeterminable whether he 
can conserve; all such subjects (even 
5 percent) would have to be so 
identified. 

My data do not confirm the conser- 
vation findings of Bever et al., nor their 
report of the more basic equality and 
inequality concepts. I concur in the 
belief that the differences are probably 
the result of differences in the test pro- 
cedure. I find it strange, however, to 
have to account for using an "experi- 
mental" rather than a less specifiable 
"clinical" method. 

While I question the methodological 
and conceptual bases for the conclu- 
sions of Bever et al., I nevertheless feel 
that they have done a service in explor- 
ing one aspect of the little-known cogni- 
tive capacities of children between the 
ages of 2 and 5. 

HARRY BEILIN 

City University of New York, 
33 West 42 Street, New York 10036 
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23 September 1968 

Heritable Repression due to 

Paramutation in Maize 

In the penetrating analysis and inter- 
pretation of paramutation at the R locus 
in maize by Brink, Styles, and Axtell 
(1), information that I have presented 
on the phenomenon at the B locus is 
briefly considered. Although the B data 
clearly show that paramutation in this 
system and others might well be inter- 
preted as a meiotic and terminal phe- 
nomenon, the interpretation of Brink, 
Styles, and Axtell is that all paramuta- 
tion is somatic (or, rather, premeiotic), 
and that the data for B do not raise 
doubt on this point. Related comments 
are needed also on their conclusion that 
paramutation at the R locus cannot in- 
volve transfer of particles between al- 
leles. Only when these mechanical fea- 
tures of paramutation are defined will it 
become clear whether paramutation sys- 
tems involve typical or unique mecha- 
nisms of gene regulation, and whether 
the biological significance of paramuta- 
tion is ontogenetic or phylogenetic. 

Paramutation at the B locus occurs 
late in ontogeny. This conclusion rests 
on clear evidence, partly phenotypic and 
partly developmental (2). Examples 
cited by Brink, Styles, and Axtell from 
several plant species in support of an 
opposite conclusion all depend on the 
conventional view that somatic sectoring 
demonstrates the occurrence of para- 
mutation in the mitosis at which the 
sector was delimited. As discussed else- 
where (2), differential mitoses that result 
in sectors may be differential in the po- 
tential for paramutation, rather than in 
the paramutation event itself. Similar 
delayed timing in repression-control sys- 
tems has been found by McClintock (3) 
in the "presetting" phenomenon, in 
which a gene is programed at one stage 
of development to function subsequently 
in patterned concert, even as late as in 
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the next generation. The B data show 
that all or most of a life cycle can inter- 
vene between the formation of the para- 
mutational heterozygote and the paramu- 
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tation event. Consequently, the question 
of whether paramutation can be gen- 
eralized as premeiotic (or as meiotic- 
terminal) is entirely open. Definitive ex- 
periments identifying the exact stages of 
the events have not yet been devised. 

The mechanics of paramutation at 
the R locus are discussed by Brink, 
Styles, and Axtell (1). Their data show 
that increase in functional capacity of 
R, which, they hypothesize, reflects loss 
of repressor elements, occurs in Rr 
heterozygotes. Since the same change 
occurs in deficiency heterozygotes (R-), 
loss of repressors, they point out, cannot 
be occurring by transfer to the absent 
homologous region. Brink, Styles, and 
Axtell argue that transfer is thereby 
excluded as a mechanical process for 
all R paramutation. However, the 
changes that can be interpreted as due 
to gain of repressors occur only in the 
presence of Rst or alleles with more re- 
pressors. Whether paramutation is 
meiotic or premeiotic, through contact 
or otherwise, a mechanical process by 
which gain occurs must be considered, 
and gain of elements by transfer is a 
conceptually economical hypothesis for 
the mechanics of change of R to R'. 
According to this view, loss of elements 
could be permitted by the Rr or R- 
condition, since no supply of elements 
would be provided by the allele. The 
data do not warrant disposal of the 
transfer model. 

The late timing of paramutation at 
the B locus and the interpretation of 
particle transfer have led to the sug- 
gestion (2) that release of a repressor 
element (from B') is triggered at or near 
meiosis, and that the element then trans- 
fers to the allele (B). The mechanical 
process in terminal pigmenting cells can 
be viewed as parallel to that in germinal 
cells but as less efficient, perhaps due 
to the absence of synapsis. A model of 
the kind suggested below, even though 
unduly exact, may express this repres- 
sor-transfer view less abstractly. Stent 
(4) has suggested that appended mes- 
senger RNA may act as a repressor, and 
more recently Bonner and Widholm (5) 
have presented evidence for chromo- 
somal RNA that is organ-specific and 
complementary to nuclear DNA; this 
chromosomal RNA may be an integral 
part of gene repression systems. In 
parallel with repression by end-product 
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(B, R) and append to the DNA. Since 
the genetic software (the repressing ma- 
terial) must be able to replicate along 
with the gene it represses, one would 
suppose that appended RNA might be 
capable of replication in place. Transfer 
of such a repressor, either by contact 
or by release and migration, would be 
entirely reasonable and not incompatible 
with either the R or the B information. 

Exact materials and mechanics for 
paramutation can be hypothesized, and 
there will be differences of opinion about 
the hypotheses. There is full agreement, 
however, on this important fact: po- 
tential for genetic activity can be al- 
tered by the history of a gene, and 
associated software appears to be re- 
sponsible in both of the cases that have 
been thoroughly studied. 

E. H. COE, JR. 
U.S. Department of Agriculture 
and Department of Genetics, 
University of Missouri, Columbia 65201 
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Oceanic Basalt Leads and the 

Age of the Earth 

In a recent report Ulrych (1) claims 
to have derived an "independent age for 
the earth." He states that the signifi- 
cance of his calculations is that the 
"age" which he obtains for the earth is 
independent of the age of the samples 
used in the calculations. It is true that 
his method does not require an inde- 
pendent determination of the length of 
time that a related series of rocks have 
spent in the crust, as long as their orig- 
inal source was homogeneous from 
To (the time at which the gross struc- 
ture of the earth developed) until the 
time at which the rocks were derived 
from the source, T1 (the age of the 
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University of Missouri, Columbia 65201 
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Oceanic Basalt Leads and the 

Age of the Earth 

In a recent report Ulrych (1) claims 
to have derived an "independent age for 
the earth." He states that the signifi- 
cance of his calculations is that the 
"age" which he obtains for the earth is 
independent of the age of the samples 
used in the calculations. It is true that 
his method does not require an inde- 
pendent determination of the length of 
time that a related series of rocks have 
spent in the crust, as long as their orig- 
inal source was homogeneous from 
To (the time at which the gross struc- 
ture of the earth developed) until the 
time at which the rocks were derived 
from the source, T1 (the age of the 
samples). However, the absence of an 
independent criterion for determining 
that this condition is met introduces 
several problems. 
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