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The Why and Wherefore of Fall Coloring
{Jr. Park Naturalist C, A, Wagner)

Since the leaves on  deciduous
treez change color at approximately
the same time that we have our
first frosts, it is the common be-
liel that the frost causes this change.
This implies that it bs the low tem-
pesatures which the
green to vellow and red, but the
fruth of the matter e that the frost

docs: not

alone furn

cause or cnhance it, but
Liilz the leaves and thus provents
it!

What causes leaf color, The an-
swer ta this gusst'on iz plgments,
of which there mre penerally three
the

year—reen, yvellow and ovangs, al-

present in the leal throughout

though the latter two in  small
smounts.  Green  pigment, chloro=
rhyl, is the most abundant and

therefore masks the ather twa, ¥ol-
lows are produced by the [lavore
rigments and orangs by the carotin
Red is
which 15 not alveady present,

rieEments, the one color
bt

is the pasult of the formation of the

pigment anthocyanin  after
gieen color has dissppeared,

Color change in the fall and the
Talling of the leaves is due to the

Eame CAaUse.

the

At other seasons of
the vear color changes may be duc
to such things as drought, tempera-
The full
change Is a result of the growing
inward of a laver of corky cells,
Inown as the abscission layer, af
Ihe junction of the petiole of the
leaf and the twig which bears it
Towards thz end of summer this
layer sterts growing inward in an
cver-contracting

ture, disease or inzects,

ring and eveniu-
ally cuts the leaf [rom the brinch.
When this layer has grown far
encugh to cut the wvessels which
lead from the tree it
does two things—it stops the move-
ment of water from the tree to the

leaf, and that of sugar from the leaf
1o the tree,

the leaf to

The sugar is formed
in the leaf by the changing over of
ctarch, which is manufaciured by

&2 85024
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the green ehlorophyl from  water

and carbon dioxide in the presence
af light.

Normally this starch is eonvert-
ed to sugar by enzymes (chemical
aciivators) leal and then
transferred to the stem. After the
conduction wvessels have been cut
off by the corky layer the sugar is
it nee again acted upon by an enzyme
end is chanzed to glucoside and this
by combining with water, forms [la-
vone, the yellow pigment., Further
ouidization of thz flavone will pro-
dues znthoeyanin, which is blue in
the presence of alkalies and red in
A= the sap

in the

the presence of acids,
in the lsaves iz acid, it gives them
= red oelor

On some species of trees the color
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never goes beyond yellow (this is
true of the maples and cottonwoods)
while on others the leaves will turn
orange and red under the proper
conditions  (poison oak, azalea and
cogwood).  In all probakility the
trees on which the leaves turn only
yellow the change is due mostly to
th: unmasking of pigments already
present, bul in the case where the
leaves turn re o, it is due to the for-
mation of the pigment anthocyanin
in the manner described.

Mext time you arc outdoors you
can prove to yvoursell that it is not
the frozt which
Motice how the trees which grow

civuses  the color.

in sinny, warm locations are much
hrighter colored 1hsn those which
grow in the cool, shady spots

Fish Planting in Yosemite
Rapger-Naturalist Harold E. Perry

{The writer wishes to achnow-
ledg > his indebledness to Mr. Archic
Thotmpson, foreman of the Yozemile
Fish Hatchery, and to Ranger Wil-
liarn Reymann, for much of the
foctual materinl used in the pre-
paration of this article.}

The fish hatchery al
Happy lsles in Yosemite Valley is
maintained and operated by the
California Fish and Game Commis-
cipn, 1 was estublished experi-
menially in 1918 to test Yosemite
water for fish culture and the re-
sults proved so satisfactory that the
present structure was built on land
leased from the Department of the

located

Interior and began functioning in
1927,

The Yosomite hatchery i mnin-
tnined at the expense of the Cali-
fornia Fich and Game Commission
sod under the terms of itz contract
50 percent of the fish hatched from
vres eollected outside of the Park
koundaries may bz taken by the
Commission [or use elsewhere, al-
though this 1= not. mandatory, So
frs all of the fizh thus taken have
boeen planted in waters adjacent lo
tlua All fith hatehed
from eggs collected in Yosemite are
fo be planted in the Park. The
plonting operations of the Yosemite

Parlkk area,
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hitchery cover some 250 miles of
streams and approximately 100 lales
itsthe Park area, and because of the
fact that a state hatchery iz back of
this work, state fishing licenses are
required of all persons who fish in
this territory, ewven though it is a
national park.

The story of fish eulture begins
back in the higher mountains where
the cge collecting stations are lo-
cat>d. As the trout come up stream
ta spawn, they are caught in hold-
ing pens, or “live cars” males to
ome holding pen and females to an-
other where they are segregaled
into “ripe” and “green” groupings.
When the female trout iz “ripe,”
the operator
holds her in a gloved hand and

or ready to spawn,

with a slight stroking and pressure
exerted by his bare hand, he strips
her of eges, which fall into a pan
of water. Rainbow trout will av-
erape aboul 700 eggs, and Eastern
Brook about 1,200, The male troul
Ly a similar method is stripped of
milt, which falls into the pan con-
taning e-gs and (ectilizes them, fer-
tilization needing to occur within &
minute or a4 minute and a hall o
The
eggs ave porus el flest, but when
th.y strike the water they begin to
swell zhiphtly and the pores soon
close, making tardy fertilization
impossible. Trout mature in from
two to three years and after that
time they will spawn every year,
Males mey be stripped several times
g vear, but females just once,

it will not take place at all
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The newly fertilized eggs are al-
lowed to remain in the pan of wa-=
ler ahout an hour to “water harden”
them and thus prevent them from
slicking together. Where the ship-
ping distance is short, eggs may be
transported in water within the firsi
day or two after fertilization. Other-
wise they are kept in baskets in
running water and under dark
the “ey stage 15
reached, when the eyes of the trout

sereens  until

may be seen developing within the
epp. For the first fow days the eggs
are repeatedly picked over io re-
move infertile and diseased ones.
During the time of development to
the "eyed” stage, the eggs must be
I the thin
write ling which develops within

handled very carefully,

thie ezg at this time iz broken, the
e will nolt hateh,

Water temperature largely gov-
erhs the rate of development with-
in the eggs, eold waler retarding
development more than warmer wi-
Because of this fact it is dif-
ficult 1o state definitely just how
much time is required to reach the

tel.

various stages, Ordinarily it is zafe
to =ay that about 60 days must
elapse between the fertilization and
batching of the eggs, and possibly
hall of that time is required to reach
the “eved” state.

When the egez are “eyed” they
are ready for shipment and pack-
ing iz as follows.
about 14 inches square are placed
Each tray iz

Twenty trays

in a standard case.
arransed with o layoer of moss, then
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a laver of cheesecloth, and linally
a layer of eggs (possibly 10,000—
depending on the size of the eges).
More cheesecloth and more moss are
placed on top and the 20 trays are
placed one on top of another in the
euse.  There is a space around them
for additional moss and a block af
ice is placed in a perforated pan in
the top of the case 20 as to drip
through the eggs and moss during
shipment and retard development,

When the eges arvive ot the Yo-
semite Hatchery, they are emplied
into wire baskets of coarse mesh
and these are hung in troughs of
running water and are covered with
dork sereens, As the esg: halch,
che time required depending upor
provious  development.  the tiny
trout slip through the mesh of the
biiskets and lie rather inactively on
ihe holton of the trovghs.  When
hitched, each baby troul has jes egs
gne ntlachad to it and the eantenls
6" thi~ sac serve ps its [ood supply
for the first three or four wecks,
With the dicappesrance of the egg
e, il becomes necessary to feed
thir 1ittls trout several timas o doy.
finely gooond beef liver proving to
Ier the most satisfactory lood.

By the end of the 1935 sopsun,
the Yosemite hatchery, with the aid
of rangers, will have planted this
yoor nearly 1,500,000 trout—G00.000
Reinbow, 400,000 Eastern Broaolk,
46000 Loch  Loven, and 50,000
Colden. Of the Rainbow egus, S00,-
000 wete collected @l the Big Beur
stulion and were “eyed” at the For-
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eal Home hatchery, the other 100,000
The Erstern
Brook esps were collected at the
Walker lake station and were "eyed”
gt the Mt Whitney hatchery, as
were also the Golden trout eggs
which were collected at the Cut-
tomwood Lakes station, The Loch
Leven eges were collected at the
domestic ponds of the Mt Shasta
htchery and were “eyed” there,
The Rainbow is the only native
It is
n lover of rushing, turbulent wa-

coming from  Utah.

front in the Yosemite area.

tor, The Eastern Brook, a native of
th the  Urnited
Biates, is planted in still waters af

eastern part  of
igh elevation, such az Tuolumnoe
Meadows, The Loch Lowen, g pu-
tve of Scotland, iz alwo a lover of
o ot waters, but it is usually plant-
vd at lower elevations than is the
Enstern Brook, The Golden Trout
oo native of the headwats=a of the
e viver and has had a limited
planting in the high moun ain lakes
Esstorn
Lioch Leven spawn lale in the year
when waler temperatures are [ull-
ing, whereas Rainbow and Golden
frout spawn in the spring of (he

ol Yosemite, Book and

vear with rising tempe-atuses. Wh'le
viher species of trout hove beon
planted in (he Yosemite area du inz
ther past, the four listed shove maks
urr the major planting: ol the pres-
ent time,

Trout are held at the
hatehery [rom three to five months

Yosemiio

before they ave plan‘ed, the length
of time depending somewhit unor
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copgestion. at the hatchery,  When
for planting arvives, the
the lish do
From 1000 to 3,000

gizp, nre

the i

rangers  ransport 'r|.I1l'.|

the planting.

troud, depending on he

B4

ploved in 10-gallon cans and rushed
by sute truck to the point on the
vl neavest the selected planting
The trou: are given no food
period of from 24 to 36 hours

Aren

for a
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YOSEMITE FISH HATUCHERY
Erected in 1927 by the California Fish and Game Commission.
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previous to this trip so that they
will ool beeome “seasick” and f{owl
the water during shipment, It is
eszential that the water be aerated
frequently during the trip sind ice
i5 added when necessary, The cans
are transferred to horses at the end
of the truck run and are thus taken
1o areas which are not snccessible
oy track.

When the stream or high moun-
tain lake iz reached where the
planting iz to be made, it is neces-
sary to equalze the temperature of
the water in the cans with that o
the lake o stream, otherwise the
shock  resulting from a  sudden
changa of femperature might kill 2
The

aciual planting is dong in the shal-

lazge proportion of the t:out.

low water at the edge of the stream
or lake n order to protee: the tuy
trout [rom the large one: found in
the =mall troud

deeper watze, and

usnally remnin in the challow a_ea
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until they are large enough to look
aut for themselves.
Unill the coming of white men
into this region, no fish were found
in the area east of Yosemite Valley
or Hetch Hetchy,

of the setivity of (ha California Fish

Today, bzcause

and Game Commission, this same
region iz a  fisherman's  pavadize,
One of the inleresting details in this
sy of chanted canditions is the
{fact that by the atificial mesthads
precen’ in hatchery praectices, man
bma he i pkle 4o outdo natarve in ef-
Ueeney,  Under natural conditions
in the streams, it iz estimated thal
oo move than M o~ 15 percen. o
fhe eggs deposiled ever hateh, bui
with the artificial methods used in
hatcheries, this pereentags i3 raised
te B3 ar £0. So behind the trowt
which the fisherman catches in the
mauntain lakes and sireams aof ths
Yozemite area 5 8 (hrilling dramme

ol hghly wrganized human efiort,
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Nature Games
{Ranger-Noturalist Paul W. Neshit)

MNature walks are old standbys,
but varioty iz still the spice of life.
Also, progress comes from trying
With these ideas

in mind and a background of sim-

something new.
iar sueccessiul trials in connection
with school work, the writer pio-
neered, 1o the best of his know-
ledge, some new methods in na-
tional park educational work, The
setting was Tuolumne Meadows,
where a zelect erowd of outdoor en-
thusiasts is always available, but in
I'mited numbers,

Mature games wers announced [or
one afternoon in place of the regu-
nature walk, for young folks

lar
from 50 down, The group which
gothered represented  ages  from

eight to ahoul eighty, but all enter-
ed into the spirit. As they arrived,
ecach was given o minute to observe
a group of objects laid out in &
Bitle eleared space, and then made
a report. After this, the group went
to the objects and each szaw what
he had missed. A discussion also
gave an opportunity to learn about
some rocks, twigs, cones, bark, snd
g0 forth. The game next played was
Fass Word. While hiking along a

trail, people were stationed at wva-
vious trees, flowers and rocks, and
each was told the name of hiz item.
As another person came along, he
was allowed to pass if he knew the
correet name, bul was given the
station if he did not. Qoiel and
active games alternated throughout
the remainder of a three-hour pe-
rind, Relay procedures, paired con-
testantz, and spell downs were used
in various ways.

Votes as o which game they liked
best brought mention to every game.
Everyone seemed to enjoy the af-
terncon, and all thowught that the
method should be developed. Some
thought the educative value greater
than by other methods. In arcang-
ing such a program, it is impovt-
ant to keep in mind the great va-
riety of abilities and ages,

On a later alterncon 32 people
sppeared for a treasure hunt a la
nature, They read a sel of direc-
tions, part of which are quoted be-
low, and =et out al one-minute in-
tervals.

“Once upon @ time a certain man
in uniform eame o the conelusion
that one of life's greatest treasures
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IS exXercige; nol Ii-['lt}' exercise of the

muscles, but exercise of the senses

and mind as well. He therefore hid

a deszicable treasure token—hid it
in guch & way thal exsrecise would
[ind., Therelore

hatpen thy wils and strive (o show

Le nicessary o

By leenness in locsting  this un-
buried treasure . , . " Further di-
rections were given concerning lo-
cating and lollowing ducks and

watching for directions posted upon

frees,
Finally the trepsure was found o

of

15 feel up in

be a box gsstcted candy about

g tree. The trail con-

tinued vight by it until a =ign in-
[ozmied them that thzy had already
pacved it and must look mors cave-
ator.g the trail they had just

bezn over, One of the pa'nis stress-

cd throuzhaut the tisil wes keen

cloervation. Tha trail was aboaul a

Jdi, and 1 took about
the the
cie s ted untll they had all found
he brpacuee

Adier

leag

{wo hours irom tirm 2 first

the treasure was passed
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around, a discussion took place in

which it was broughl out how and

why poople had made their mis-
takes. and many doubtiul situations

cleared up, The discussion
semicd o impress all o with  how

had

cumb

learned, and
they

The method was

much  they heawe

\a-ibly had been in

CeClRIn Instances,

highly praised and itz grester de-

velapment urged, Its usze in other

l.d-iJL'i-'.li‘.'i:' wirk was commented up—

on and a great value proclaimed

viz) une is rewarded for be

teel al each turn of the lrail,

musl pay in trouble at each twrn
it a mistake, It seems to b2 5 great
incentive lor acouracy.

G her sueh treazuce hunts migha
cud in something more abstract, like
o epring of good water, or A
I would

mend  such procedures as 1

woan-

dercul view pol  recom-
have
cu lined to be used to any great ex-

weat, but T think they arve worlthy

ol con ideiation &5 oceasionat flavor
in a no-eacalist program
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