Tempus Fugit, or Age, Please?
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HILE most of the units of this series of inserts have
Wdealt with rather limited groups of organisms, such
as fishes, birds, rocks, trees or insects, we have had
a few of general nature. Among these have been the units
on sounds and hearing, tracks and tracking, and on living
oyt. Now we have one concerned with
effect of time on the common
ings we see about us. In the first
rotigh draft, we included the story of
time and its interpretation through the
study of fossils, of land forms, and of the chemical content
of the sea and other bodies of water. It became obvious that
if we treated these aspects of the subject adequately we
would have to exclude many details about the effect of time
on living things. And so we confine ourselves this time to
living things. We say this because past experience tells us
that unless we do give this explanation some will write in
and point out an obviously important omission in this par-
ticular offering.

We must further define our subject as excluding some of
the most obvious and personal evidences of the passage of
time in living organisms. And because there is so much of
interest in connection with records of time on other organ-
isms, we cannot use the space to deal here with man, to us
the most important of all living organisms.

Check up on yourself to-day to see how often you try to
pass judgment on the age of this or that thing about you.
You recognize a babe, a child, a youth, a mature adult, a
middle-aged petson, an eldetly individual and a really old
person, but if you have to stake your reputation on guessing
the age of the next person you see you must admit that in
many cases you are likely to err.  While you may profess to
believe that man is immortal, you are definitely conscious of
the importance to you and to others of the use made of the
span in finite time during which we are mortal. You may
quote: “Time, what is time? Leave time to dogs and apes.
Only man is immortal”—but you do recognize the signifi-
cance of age on things other than your car.

If you buy a horse, an orchard, a dog, or a tree with any
expectation that you are to gain profit from your ownership
it is important that you be able to form some rational judg-
ment as to how long those services may be expected. A
horse in its prime, but on the threshold of old age, will give
you fewer years of service than one just coming into its
prime. You should be able to determine its age with some
degree of accuracy. Again, before you enter into any scheme
for profit where living things are involved, you should
know well what the significant time span may be. It may
seem like an easy way to make a living to raise frogs legs
or diamond-backed terrapins, but unless you know the life
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cycles of these creatures the chances are excellent that your
proposed venture will lead to disappointment rather than
to happiness.

There are all sorts of “old wives’ tales” floating about
that may have reasonable, or little, validity. You should
be aware of the degree to which you
may depend on such rumors. Can you
determine the age of trees by the rings
in the wood, of turtles by rings in the
scales, or of clams by the rings on the

shells. True, you can make an approximation in each of

these cases, but how dependable is the approximation?
Offhand, you may be inclined to rely on a few other
criteria to help you reach a conclusion. You may assume
that great size is an evidence of age; that gray hairs, ab-
Sence of teeth, uncouth appearance, lack of pep are safe
guides in determining relative age. And if we define age
in one way, some of these signs may be of greater signifi-
cance than any accurate statement as to the number of years
the organism has lived. We have all seen human beings
who were “older” at twenty or thirty than were others at

thirty or forty. Liberty Hyde Bailey, at 89, is engaged in

making explorations seeking new palms, a task that plenty
of men at forty or fifty would hesitate to undertake because
they think they are “too old.” Possibly zbey are right. So
while we may here give you some evidences of age in plants
and animals you should never take any of them too seri-
ously, for even if a horse’s teeth may show it to be only five
years old, it may have been so abused during those five years
that its future is less bright than a horse whose teeth indi-
cate clearly that it is much older. Teeth, rings, hair color,
reproductive ability, and so on, are all straws in the wind
that belp evaluate the probable age of some of the orga.n-
isms that live about us.

Evidences of Age in Woody Plants

It may be well to begin this study of age in living things
with an examination of some groups that show indications
as to their age.

On the next page we show you some sketches of parts of
some common woody plants. On the left, in the first illustra-
tion, is a young, growing pine. Beside it is a twig of a
horse-chestnut. Still farther to the right is a sumac twig.
Still farther on is a cross section of a stem that might be
a pine. Can you read the complete stories involved in these
pictures?

In the case of the young, growing pine we do have some
reliable evidence of what may have happened to it in re-
cent years. The uppermost “lead” was obviously produced
during the current year’s growth. Below it is a whorl of




similar branches that arose from a cluster of buds that
crowned last year’s growth. Farther down the main stem is
a second whorl of branches that obviously began a year
earlier than the uppermost whorl. Similarly, a lower whorl
antedates by a year its superior whorl. And so, with this to
help us, we can reason with some safety that it took three
years for the pine to develop the portion we see above the
lowermost whorl. This does not tell us the actual age of
that individual pine, but it does give us a reasonably safe
judgment about the time span necessary for the growth of
the uppermost portion of the plant. How long it took for
the lower portion to develop is not always so easy to deter-
mine or so obvious. In some of our evergreens the seeds
may take a year or so to develop to a point where they may
germinate. In others, they may be held in the cones, or else-
where, for a year or more after they are perfectly able to
germinate were they properly planted. In some the germi-
nation is quick, in others it is slow. So, really to get the
exact story of the age of that individual pine is something
beyond the possibilities of this article.

At the top of the horse-chestnut twig we see a huge bud
from which the growth of the current year will develop.
Similar growths will develop from the lateral buds below.
Below these we find a scar extending clear around the stem

Some of our common

herbs reveal their ages

-to the knowing. Here

is a drawing of the

underground parts of

solomon’s seal. It tells
its age.

Can you read the story of age
told here? First is a young,
growing pine; then a twig of
horse chestnut; next a sumac
twig; finally a cross-section of
a stem that might be that of a
pine. Bach tells an interesting
story.

where the terminal bud of the preceding year began its de-
velopment. The space between the terminal bud and a ter-
minal bud scar, therefore, represents a year’s growth. Look-
ing farther down the twig, we find another terminal bud
scar marking the beginning of another year’s growth. Using
this method we can read the age of the twigs of many
woody plants.

It should be noticed in the horse-chestnut twig that there
is a type of scar at the beginning of the 1946 growth not
obvious at the beginning of adjacent years. This scar has
stopped growth and caused a branch or fork to form. At
this scar a flower-cluster was borne, so we can say with
some assurance that this twig was terminated in 1945 by a
cluster of flowers, and that no such cluster was borne on
this twig in 1944 or 1946.

Now, if we look at the sumac twig we will sce some-
thing different. In this species the new growth for a year
begins with some lateral bud back from the tip. Usually the
area above this bud has been winter-killed and does not
bear leaves or develop twigs. This situation creates a stem
that looks much like the branching found in a deer’s antlers.
The name staghorn sumac gives recognition to this re-
semblance. A twig that develops in this manner may have
its age read easily, even at a distance.

A glance at the drawing of the base of the horse-chestnut
twig will show a series of concentric lines. The bark is of
course bounded by the two outermost circles. Inside the bark
there are concentric bands of wood, each of which might
normally be expected to represent the growth of a year.

As a twig increases in size the bark must stretch to give
the expanding center room, or it must become ruptured and
worn off. Because of this we cannot always depend on the

_ characters we have been considering to determine the age

of trees. Where whotls of branches are formed yearly, as in
the pines, the age may be computed with some accuracy,
but in most trees this is not possible.

The picture to the right of the twigs shows a cross sec-
tion of the stem of some woody plant, such as a pine. The
concentric lines there give us some clue as to the relative
prosperity of the tree in different years, and even as to the
competition the tree may have had to face during its life-
time.

While these characters we have been discussing may be




A fish carries on its body clues to its
age. Here is a drawing of a fish scale

@ that reveals to the knowing how the
finny individual’s growth varied, just
. as the rings of a tree show growth.

)

satisfactory for our purposes, they are not always completely
dependable in the eyes of the law. Under certain unusual
circumstances a tree may form more than one ring in a
given year. If a tree has formed its usual quota of leaves
for the year, only to have them completely destroyed by a
scourge of caterpillats, or even in some cases by a flash
fire, new leaves may be developed and the unusual develop-
ment may be recorded in the rings in the stem cross-section.

If you have learned how to read the evidences of time
on the twigs of some of our trees you should have little
difficulty in determining the age of some relatively common
herbs, One of the easiest of these to read is that shown by
the underground parts of solomon’s-seal. In the illustration
here given the bud that will form the erect shoot for the
year is shown to the right. A short distance to the left is
the dead base of last year’s erect portion. Still farther to
the left are shown three scars, each representing the spot
where one of the annual erect stems had developed. Thus
you should be able easily to date the growth on plants of
this sort.

Many of the early woodland flowers make excellent sub-
jects for studying this feature of Nature. Toothwort or
dentaria, wild ginger, and mandrake or may-apple, are
among the many you will want to look at in this connection.
These plants are, of course, not annuals, and since they are
relatively long-lived it is sometimes challenging to explore
the underground systems of a patch of such plants to try to
determine how they developed, and when one plant
branched from another.

Many of our mosses show on their
erect stems definite areas that indicate

N N spots where a year’s growth was begun
or ended. Some of these were figured
in an earlier insert on these pioneer
plants. Similarly, some of the club

N mosses show definite areas where

spores were borne in years past. These

help in the determination of the age.

» If we could develop this story in-
O definitely we should include here in-
formation on the recognition of the
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What happens to a sheep’s teeth. At the

top the lower jaw teeth of a lamb, then

four succeeding years of the change in

tooth condition. One who knows his

sheep can take a peek at these teeth and
determine the age of the animal.
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seedlings of the many plants we can recognize in their ma-
ture state. This is of great importance to gardeners, who
must recognize young beets, radishes, lettuce and squashes
if they are to help them by destroying young, competitive
pigweed, pussley and amaranth. On our puzzle page at the
end of this unit we have included illustrations of the seed-
lings and adults of some common plants. If you find that
you are hopelessly unable to recognize these common plants
you might start by watching what unknown seedlings de-
velop into, so that next year you may be better informed.
If you feel that such information is worth while, and would
make your wants known, we might prepare a subsequent
insert giving this problem more consideration.

Telling the Age of Fishes

A number of my friends are avid fishermen. Some of
them will fish all day, and as soon as they make a catch
they will return the fish to the waters from which they took
it. This makes it possible for them to have again the pleas-
ure of catching that very fish.

Possibly I am inaccurate in intimating that my friends
return their catches immediately to the water. This is
not quite true. As a rule they
make a record in a little book
noting the kind of fish, its
size, sometimes its weight, and
other data, including records of )
the bait used. Then some of i 3
them take a knife and remove
one or more of the scales and
store these in an envelope or
vial. An examination of these
scales often tells these ichthyol-
ogist friends of mine approxi-
mately how old the fish was, and
how it had prospered through
the years. To help you under-
stand how they reach their con-
clusions, I have drawn a sketch
of a scale of a fish that shows
definitely how its growth varied.
As in the case of rings in the
trunk of a tree, the growth of a
year is frequently indicated by
some unusual development. In
the fish whose scale is here
shown, the end of a year's
growth was characterized by
more closely crowded rings of
growth,

We read frequently that the
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Five years in the development of

the goat’s teeth, Their change is

similar to those of sheep, but here

we have a Iook at goat teeth from

a different point of view, looking
down on lower jaw.




Reading from top to bottom,

the change in a cow’s teeth,

starting at one year, then 18

months, 27 months, three

years, four years, and ten
years.

age of a trout may be de-
termined by its size. In a
given brook the trout of
equal size are probably of
about equal age, but those
in an adjacent stream may
be larger or smaller, de-
pending in part on the
temperature of the water,
but more important is the
abundance of food and the
length of the season when
the fish may be actively
feeding and growing.

~ Age Signs in Reptiles

Many people have convictions regarding their ability to
determine the age of reptiles. They may tell you that they
can estimate the age of a rattlesnake by the number of sec-
tions in its rattle. Unfortunately this evidence cannot be
accepted as valid. When a rattlesnake sheds its skin, the tip
of the tail remains attached to the previous tailtip. This
may, in turn, be attached to earlier tailtips. So, the rattles
on a rattlesnake tail may help you to understand how many
times he has changed his skin, but they give no indication
of the number of years the animal may have lived. Also, in
an old snake the last of the rattles may be broken free from
the earlier rattles; so the number of rattles is only a weak
criterion at best.

Another old wives’ tale about the age of reptiles is that
the concentric lines on the scales on the back of some tur-
tles, such as wood turtles or the terrapins, indicate the exact
number of years the animal has lived. This is probably no
more valid evidence than that provided by the scales at the
end of the rattlesnake’s tail. They may indicate periods of
growth, but they do not indicate the end of development
for a given year. They cannot, therefore, be used to deter-
mine age with any degree of dependability.

Certainly there has been much controversy about the
means of estimating the age of alligators. It is to the ad-
vantage of the showman, or of the Nature thrill writer, to
make the public think of their subject as being ancient. It
is much safer to recognize that, as with some of the fishes,
growth is dependent largely on the opportunity the animal
has to feed well and long.

Of course we have periodic reports of people having
found horned lizards imprisoned in rocks for a long period
of time and coming promptly and vigorously into active life
again when they are freed hundreds or thousands of years

after an earlier accidental incarceration. All of this sort of
stuff is of course pure blatant journalism. If you do not be-
lieve that it has gained a following with the public, how-
ever, ask the next ten persons you meet how they think
about it. You probably will be surprised at the result.

Age in the Amphibia
Unfortunately it is not easy for us to determine the age

of a frog or toad. If those huge jumbo bullfrogs we see
advertised should show their true age to any inquirer, there

“would be few patrons of the advertisers who seek to set

you up in the frog business by selling you breeding pairs .
at $17 a pair, on the assumption that within a year you
would be able to harvest a wealth of frogs’ legs for use on
your own table or for sale to the market. This story was
presented to you in greater detail in an eatlier unit of this
series.

Age in the Invertebrates

To the trained student of invertebrate zoology there are
many ways in Nature that help one understand the probable
age of an invertebrate animal. A cicada may take seventeen
years to develop, but a close relative may complete its life
cycle in a much shorter time. Economic entomologists who
can observe the populations of immature insects can pre-
dict with considerable assurance epizootics of adults of
those insects. Unfortunately, we cannot here give you much
of that story. We can suggest that it might be worthwhile
to try to improve your ability to recognize the adults, imma-
ture forms and younger stages of a considerable number of
common invertebrate animals. I am sure that none of you
would make the remark once made by a teacher to Professor
J. G. Needham. She said
that she marvelled at the
ability of polliwogs to
turn into beautiful butter-
flies. But this is about in
the same class with the
published statement of a
prominent science educa-
tor, who said that he had
his students observing in-
sects turning into butter-
flies.

To test your ability in
this field, we have sketched
a few immature inverte-
brate animals and the ma-

Surface and side views of the
lower incisors of a horse at
three, four, five, six and
eight years. Take a look at
a friendly horse’s teeth and
see what you find as to the
animal’s age.




ture forms of the same insects. See how suc-
cessful you may be in putting the proper
young with their adults.

Knowledge of the length of span of life of
many invertebrates may be of importance to
you. You may be reasonably sure that a
brook that supports stoneflies functions
throughout the year, since most of these in-
sects require approximately a year in the
water to complete their life cycle. Similarly,
it may be significant to you that insects re-
quiring a long growing season to reach ma-
turity cannot become pests in a short sea-
son. This opens up a whole series of inter-
esting observations and conjectures.

Earlier we called to your attention the
popular belief that you might tell the age
of a clam by observing the number of ec-
centric rings on its shell. While these rings
do indicate varying growth they do not
chronicle authoritatively the passing of the
years.

Age in Birds

In several of the earlier inserts in this
series we have given rather detailed infor-
mation regarding evidences of age in dif-
ferent birds. We can here do little more
than refer you to that, or to similar mate-
rial. While some birds will assume the ap-
pearance of their parents within a relatively
few months after they have hatched, others
may take years to reach that degree of de-
velopment. A bald eagle, for example, does
not develop the white head, characteristic
of the adult bird, until the fourth or fifth
year of its life. A robin that may be hatch-
ing in a nest outside your window this sum-
mer may return next year a practical “spit-
tin’ image” of the parent birds.

In those birds where the male is con-
spicuously different from the female, those
differences may become evident at different
ages. A cock pheasant may be readily identi-
fied as a cock bird in relatively few months
after he pipped his shell. On the other hand,
some of our warblers may have males that
retain the plumage similar to the female
even after the males have reached a stage
of sexual maturity.

There are, of course, legends that have
been built up about the great age of some
of the longer-lived birds. We have relatively
reliable records of some birds, such as the

golden eagle, that have lived more than 100 years.

Records of Age in the Mammals

With most mammals we accept the teeth as being one of
the best indicators of age. We know that the condition of

Teeth of swine. From top to
bottom, incisors at birth; in-
cisors at one month; molars
at one month; incisors at
three months; temporary in-
cisors and tusks at nine
months; central and perma-
nent incisors and tusks at
one year and the dental
equipment of a mature hog.

teeth in humans varies with individuals, that
some get their teeth earlier than others, and
that some keep them longer than others, but
in general teeth do tell us much about the
age of a mammal.

As with us, most mammals have both milk
teeth and permanent teeth, and the milk
teeth appear in a more or less constant order
and are replaced by the permanent tecth in
a regular sequence. If we know at about
what age these teeth appear or are lost, then
we can have a reasonable judgment as to
the age of an animal whose teeth we are
examining.

We might assume that all readers of this
article can recognize the types of teeth found
in mammals and represented in our own
mouths. We will not consider that you are
cribbing on your exam if you feel of your
own teeth for a minute.

In a normal human adult, the teeth that
are featured in the movies and in dentifrice
advertisements are the cutting teeth or in-
cisors. We should have two of these on
either side of each jaw or a total of eight.
These are the teeth featured by the “chisel-
tooth tribe,” including the rabbits, squirrels
and beavers. Next in line in our heads are
the canines or “eye-teeth,” displayed by vil-
lains in the movies, as well as by the cats,
dogs and other carnivora. We have one of
these on each side of each jaw, or a total of
four. In general these canine teeth and in-
cisor teeth provide us with most of the in-
formation we need to form a reasonable
judgment of the age of a domestic mammal.

Behind the canines on our jaws are the
bicuspids, and behind them the grinding
molars, but for the purpose of this article
they are not very important. If you can rec-
ognize incisors and canines in the average
mammal, and have some ability to interpret
their condition, you can be a reasonable
judge of the animals’ age. Once you have
gained some confidence in this method of

“telling age you will understand better why

we say that one should not look a gift horse
in the mouth. If it means that you may have
to feed and care for an ancient nag for some
years, then it might be just as well to look
at a gift horse’s mouth before you accept it.

The Story of a Sheep’s Teeth
There are many things about sheep that

help you understand something of their age. A lamb is

borne by the ewe 146 days after she was mated with the
ram. In about two hours the lamb may begin nursing and

at two weeks it is sufficiently developed to begin to nibble
hay. At that time the owner in all probability will dock the



animal’s tail, and the males that are not to be saved for

breeding purposes will no doubt be castrated and become

wethers. During the first year the lamb will develop only
its milk teeth. At one year, the first pair of permanent teeth
will have developed and should be distinguished easily
from the threée milk teeth that are behind the first perma-
nents on each side of the lower jaw. At two years of age
the sheep will have developed a second pair of permanent
teeth adjacent to the first; at three years a third pair, and
by four years the animal should have only permanent teeth
at front on the lower jaw. The life span of a sheep is nor-
mally about 15 years, during which time the permanent
teeth naturally become more and more worn. Ewes are
first mated to rams when they are about 11/ years old.
With this help you should be able to inquire intelligently
into the age of the average sheep you have the opportunity
to examine.

How to Get Your Goat’s Age
The story of a goat as told by its teeth does not differ

greatly from that of a sheep. We have shown
the side view of the development of the teeth of
a sheep. For the goat we show a view looking
down on the lower jaw. If, without reading fur-
ther, you try to identify the changes that take
place in the dentition of a goat, you will see
how closely it resembles what you have already
learned about a sheep. The initial four pairs of
incisors are replaced at yearly intervals by a
new pair of permanent incisors. Therefore, by
the fifth year we can expect all of the lower
front teeth to be permanents. From then on agé
will be indicated more by the degree to which
these teeth are worn than by the appearance of
any new teeth. ,

The general story of the life history of a
goat runs something like this. The kid is born
from 147 to 155 days after the buck, or billy,
mated with the female doe, or nanny. The kid
follows its mother largely because she is an

excellent source of food after the first four or

five days. The kid may reach maturity in from

eight to twelve months, and be considered as an
old animal by the time it is six years old. It
may live to an age of fifteen years, however.

How Old Is That Cow?

In these days of meat shortage we are in-
clined to pass judgment on the age of the meat
we may be forced by circumstances to eat. We
know something of the difference between veal
and a tough old steak. But are we equally able
to judge something of the age of a living cow?

This is not too hard if you have learned rea-
sonably well what we have given you about
sheep and goats, relatively close kin to our
cows. In all of these animals, we use the front
teeth on the lower jaw to guide us. If you have
been following directions, and have looked at
some sheep or goats you have discovered why we do not
use front teeth on the upper jaw. The reason of course is
that there are none.

In our sketches of the teeth of a cow, we have shown
how they appear at the end of one year, of 11/, years, 27
months, 3, 4 and 10 years. A reasonably critical examina-
tion will show that the original 4 pairs of milk teeth are
replaced, beginning at the front, by pairs of permanent
teeth, and that all are replaced by the end of four years.
From then on the permanents become more and more worn.

Calves are born from nine to ten months after the cow
has mated with a bull. During the second year, the calves
are known as 2-year-olds. A young female is known as a
heifer, and if it was born as a twin with a male it is
known as a freemartin, and is usually not fertile. Young
bulls are castrated and develop into- steers. Mature bulls,
when castrated, are known as stags, and may be worked as
oxen. Well-grown young heifers may be bred when they
reach an age of 18 months. The life span of a cow may be
20 years, but its years of best production of milk, or of



‘reached maturity are known as stags. A mare

young, are much less.

Now, About That “Gift-horse”

While a cow’s life span is normally not more
than 20 years, a horse may live to 50 years.
The horse matures more slowly than the cow,
and requires from 11 to 12 months for develop-
ment before it is born, as contrasted with 9 or
10 months for the cow. This relatively slow
development in the horse is reflected in the cor-
respondingly slow development of the teeth.

The sketches given here show the surface and
side views of the lower front teeth of horses
ranging from three years old to those older
than eight. You probably will get more from
studying the pictures than you will from any-
thing you might read in this text, but it may
not be amiss to call attention to the variation in
the appearance of the surface of each of the
teeth. Certainly the shape of the center area
varies rather consistently, and may be used as
an index of development. Then again, the side
view shows the development of the cutting
edges of successive teeth, and, finally, the de-
velopment of the relatively small canines a
short distance back from the last incisors.

By this time you should have noticed that
our horse differs from the cow, goat and sheep
in that it bears front teeth on both the upper
and the lower jaws. This makes it possible for
the animal to do a different kind of job in
clipping off its vegetable food. Certainly it can
clip grass closer to the ground than can a cow.

Young female horses are known as fillies,
and young males as colts. Males that are cas-
trated before reaching maturity develop into
geldings, while those so treated after they have

is bred to a stallion after she has reached an
approximate age of three years, and a mare kept for breed-
ing is known as a brood mare.

Pigs Is Pigs, Sometimes

The first little lesson we learned about the teeth of lambs
and some other domestic mammals may be useful in in-
terpreting the age of a pig, providing the pig will let you
look him over properly. The only way in which this helps,
however, is to provide us with more ideas as to which teeth
we may expect next. The canine teeth, about which we have
so far had little to say, appear in a pig’s mouth as shown
in the sketch. Here we have shown the approximate time
and the order in which the milk incisors appear in pigs.
We have also shown how the canines and molars appear in
relatively young pigs. These pictures, and a glimpse at a
pig’s tooth equipment, may increase your respect for the
possible damage a pig might cause with its mouth. You
should notice which of the canines develop into the really
effective tusks.

If we must use the term pigs correctly, we should review

the names that are applied to the swine of different ages.
Swine that are just born are pigs. They remain pigs until
they are weaned by the sow, and then they are known as
shoats. Young females are known as gilts, and mature
females as sows. Pigs are born to a sow about 112 days
after she has mated with a boar, and two litters of pigs
may be produced by a sow in a year if she is managed
properly. Young males that have been emasculated are
known as barrows. Pigs are usually weaned when from 10
to 12 weeks old, and a sow may be expected to breed well
for some six years. You may see from this how important
age is in determining the proper name that we may apply
to the swine we may see on farms.

Teeth and Age in Some Other Mammals

It is doubtful if all readers of these pages will have the
opportunity, or the inclination, to examine the teeth of all
of our domestic mammals. Some of the animals object
effectively to any such attempt on our part. Most of you
will have a chance to observe the teeth in a dog, and with

'



-perfect safety. Sometimes it is well to know how old a
puppy is, since we know that they are often subject to dis-
temper at from 8 to 10 weeks of age. If we have not had
the opportunity of knowing when a stray pup was born, it
might be well to be able to give an approximate age by
observing its teeth.

Briefly, the important tooth changes that take place while

a dog is growing are as follows. So far as the milk teeth are
concerned, the first and second incisors have developed by
4 to 5 weeks; the third incisors, at 4 weeks; the canines, at
3 to 4 weeks; the first and second premolars, at 4 to 5
weeks and the third and fourth premolars, at 3 to 4 weeks.
The permanent teeth appear as follows. The incisors and
canines, at 4 to 5 months; the premolars, at 5 to 6 months;
the first molars, at 4 months; the second molars on the
upper jaws at 5 to 6 months; the lower second molars, at
414 to 5 months and the third molars at 6 to 7 months.
Now hop to it. Look your pup over and see how closely
you can determine his probable age.

A puppy is born from 59 to 63 days after its mother
. mated. It is blind at first, and unable to hear for from 10
to 12 days. It nurses for from 4 to 8 weeks and becomes
mature in from 7 to 10 months: The life span of a dog
may be to 20 years but is usually much less than that.

We have given you two pages of pictures of young and
old plants and animals. No doubt many of these are such
that you would have little or no difficulty in tying young
and parent together. Some will not be so easy, and I have
reason to believe that many will not make a perfect score.
After the letter accompanying each young plant or animal
write the number adjacent to the picture of its parent. Cer-

tainly few will think that the young bluejay has a dragon-
fly for a parent, and I rather doubt if any will think that
its parent is the long, slender-billet avocet. I doubt that ”
many will fail to recognize the tadpole as the young of the
frog, but I am sure that some will be over their depth try-
ing to make the proper groups for the insects, or even for
some of the plants.

The important thing about this feature of this insert is
not that you may do well or poorly with the test, but,
rather, that you begin to be conscious of how young and
old plants and animals look. Get a note book. In it paste
all sorts of pictures of young creatures in one part, and of
the corresponding adults in another part. See how well your
friends can make the proper associations. As you progress,
you will be less and less satisfied to recognize that a tadpole
develops into a frog, and more and more insistent that you
be able to recognize that the tadpole of a bullfrog differs
from that of the green frog. To help you on many of these
matters we can refer you to the life history charts that have
featured this series since it was started. You may care to
make collections of some kinds of things to show how old
and young look, in preference to using pictures. Eventually
you may become more or less mastets of understanding the
changes that time produces in the living things about us.
Should you become sufficiently proficient in this matter you
might well become a successful doctor, farmer or naturalist.
Certainly you will become a better informed citizen.

The proper associations of young and old organisms
shown on the two preceding test pages are as follows:
A-9; B-13; C-10; D-3; E-1; F-2; G-11; H-7; I-12; ]-8;
K-6; L-5; M-4.

Inserts to Date

For the benefit of those who may wish to refer to pre-
vious inserts in this series they are listed below by title,
month and page number.

1. Some Common Fresh-Water Insects, Oct. 1938, P. 477.
. Weeds Above the Snow, Dec. 1938, P. 597.
. The Sky at Night, Feb. 1939, P. 85.
. Some Common Reptiles, April 1939, P. 205.
. Some Common Food and Game Fishes, June-July,
1939, P. 325.
Some Common Rocks and Minerals, Oct. 1939, P. 445.
. Domestic Mammals, Dec. 1939, P. 573.
. Some Common Marine Animals, Feb. 1940, P. 93.
. Upland Game Birds and Waterfowl, April, 1940.

p. 213.

10. Atlantic and Gulf Coast Shells, June-July, 1940. P. 341.

11. Nuts (Common nut trees), Oct. 1940, P. 461.

12. Our Fur-Bearers, Dec. 1940, P. 581.

12. Deserted Deserts (Desert Life), Feb. 1941, P. 85.

14. Marshes and Their Environs, April, 1941, P. 205.

15. Weed Patches and Waste Places, June-July, 1941,
P. 325.

16. Our Fruit Stores, Oct. 1941, P. 445,

17. Circus and Zoo, Dec. 1941, P. 557.

18. Rooting in the Root Cellar, Feb. 1942, P. 81.

19. Let’s Pray for the Preying Birds, April, 1942, P. 193.
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20. Our Feathery Plant Friends—The Ferns, June-July,
1942, P. 305.

21. The Spirit of Fall Flowers, Oct. 1942, P. 417.

22, Along Came A Spider, Dec. 1942, P. 529,

23. Hello! Do You Hear Me? (Sounds), Feb. 1943, P. 81.

24. Some Western Birds, April, 1943, P. 193.

25. Living Out, June-July, 1943, P. 305.

26. The Tie that Binds (Fibers), Oct. 1943, P. 417.

27. Evergreens Forever, Dec. 1943, P, 529.

28. Your “Yarb” Garden (Herbs), Feb. 1944, P. 81.

29. A Universal Sky Chart, April, 1944, P. 193,

30. Some Common Amphibians, June-July, 1944, P. 305.

31. Cereals and Kindred Grasses, Oct. 1944, P. 417.

32. Some Eastern Birds in Winter, Dec. 1944, P. 529.

33. Some Eastern Ornamental Trees, Feb. 1945, P. 81.

34. Pacific Coast Shells, April, 1945, P. 193.

35. Some Common Mushooms, June-July, 1945, P. 305.

36. Household Enemies (Insect pests), Oct. 1945, P. 417.

37. He Who Runs May Read (Tracks), Dec. 1945, P. 529,

38. Seaweeds, Feb. 1946, P. 81.

39. Spring Flowers, April, 1946, P. 193.

40. Shore Birds, June-July, 1946, P. 309.

41. Some Butterflies and Moths, Oct. 1946, P. 417.

42, Cactuses, Dec. 1946, P. 529.

43. Pioneer Plants, Feb. 1947, P. 81.

44, Warbler Time, April, 1947, P. 193.

45. Some Galls of Woody Plants, June-July, 1947, P. 305.
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