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THE WHITE PINE BLISTER RUST
By Thomas H. Harris, Forester!

"What iz the purpose of thoss
sirings 1 see running everywhere
through the woods?" That's o gues-
tion asked of the park romaers a hun-
dred times o doy during the sum-
mer (we're congervativel). "They ars
used to guide crews controlling the
white pine blister rust” iz the correct
though perhaps mecningless an-
swer. "What in thunder iz that—
some kind of bug?' comes next
Well, let's get down io business—
whert ‘iz this blister rust? What does
it do? Why are we controlling it?

First, let's get down o few focts.
The white pine blister rust is o bark
disease of while pines. It i3 coused
by o fungus, one of a group of prim-
itive plants which include the molds,
blights, mildews, mushrooms, ond
the like. This fact dispsls any con-
nection with the insect world. Sci-
entistz hove g name for it: Cromari-
ium ribicola Fischer. White pines are
those pines that bear their needles
five iIn a bundle emd have fine-tex-
tured, easily worked wood. No other
forest frees are atacked by this dis-
ease. Ancther imporiant {oct 18 that
the blister rust, having besn un-
wittingly introduced into this coun-
try from Europe, is not natlve hers;
consequently, cur white pines, hav-
ing no netural immunlty to the dis-

ease, are highly susceptible to iis
attacks. Though an unwanted alien
in worse disrepute thon o Commun-
ist, blister rust is fast becoming nat-
uralized. It iz generally distributed
in white pine disiricts in northern
Californic, but has not yet been
found in Yosemite. Control work in
the park is in this respect preventive.

The blister Tust fungus belongs to
a group of highly specialized pera-
sitie fungi that require two hosts for
their exstence. For the white pine
blister rust these hosts are the white
pines on one hand ond the curramt
arnd gooseherry bushes on the other.
Currants ond gooseberries are
claszed by botonists in the genus
Ribes, cmd hence have come to be
called "ribes"” (pronounced ry-bees)
collectively by blister rust workers
everywhere, In Yosemite, oz indeed
throughout Callifornio generally, the
white pine hosts include thet largsst
and noblest of all pines, the sugar
pine (Pinus lambertiana Douglas); the
weslern whitse pine (P. monticola
Douglas); and the whitebark pine
(P. albicaulis Engelmenn), Sugar pine
grows in our mixed coniferous forest
at elevgions between 4,000 and
7.000 {fest; the other two species are
essenticlly high-mountain trees grow-
ing above 7,000 feet. In Seguoia gnd

1. Buragu of Eninm-a]a;y and Plant Ouarantine, United Swates Departmend of Agrioulturs,
Berkeley, California. Photos in ﬂ'IFIB article by courtesy of Division of Plant Diseaze Control.
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Kings Coanyon National Parks the
foxted] pine (P, balfouriana Murrery)
and the limber pine (P. flexdis James)
cre also white plne hosts. The
bristlecone pine (P, eristate Engel
momn), which grows on the desert
ranges east of the Sierra Nevods,
iz the only other white pine m
California,

The two principal ribes hests in
Yosemite are the Bisrrg gooseberry
{Ribes reezli Regel) and the Serra cur-
remt (R mevadense Kell), These grow
in the coniferous forests of the mid-
dle elevaiions in company with
sugar pine. Other hosts of less im-
portance growing af the higher ele-
vations in Yosemite are the sticky
currant (R, viscosissimuse Pursh), the
wax currcmt (R, cerewm Dougl), the
whitzstem goozsberry (R, inerme
Byab.), the gooseberry ctrrant
(R. montigenwm McoCl), cmd the wocol-
Iyflower gooszeberry (R, lasienibum
Greens).

Iz the white pine blister rust an en-
Airely new kind of thing fo our Amer-
icem flora? No. We have iis counter-
part rght here in Yosemite. A rela-
tively harmless native rust, the pin-
yon blister rust {Cronartium occidentale
Hedgeook, Bathel & Hunt), is so sim-
ilar to the white pine rust thai it, too,
lives part of its life on goossberries
cnd currants. Indeed the stage on
rbeg com be distinguished from
white pine blister rust only by micre-
scopic memms, cnd then not clways
for certain. The principal host i thert
interasting free, the aingleleaf pinyon
(Pinus monopbylla Torrey and Fre-
mont), which, plaved so prominent
g pat in the economic life of the
Yosemite and other Cdlifornia In-
dicms. But it is not necessary to pro-
tect pinvon ogaoinst the pinyvon
blister rust becoguse the pine iz not
greatly doamaged by ihe rust's
attacks.

By this time the reader is prob-
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ably thirsty (we hopel) for more focis
on the domestic life of white pine
blister rust. In what sort of relotion-
ship does it live with its hosts? How
does it trave! from cne host to om.
other? And so on. Let's stort with
the rust on o sugar pine. The fungus
iz definttely porasitic, The micro-
scople, filamentous threads forming
its body (comporable to the roots,
stem, and leaves of an ordinary
plant] pervade the cells of the grow-
ing leyer—or combium, which lies
just beneath the bark—al the pine.
These threads feed upon the =ap
cmd cells of the cambium lgver,
slowly destroving the life of the (res.
After spending cbout thres vems
beneath the bark, the fungus, like
all other living things, begins to pre-
pare for multlplying its kind. The
filoments multiply and concentrate
at o certerin peint, the Branch or stem
thickens, the bark swells, ond we
hove an abnormal growth ealled o
canker. From April te June fine
cracks, within  which are  white-
walled socs, appear on the surfoce
of the comker. The ascics grow lenger
until on some woarm day they burst
and releaze into the alr myriads of
minute, crange-colored spores, each
cepable under the proper conditiona
of starting o new tungus plant. These
zace, full of brillkantly colored spores,
resembls blisters when they burst;
hence the name blister rust. The
spores, which in moss look like rust-
colored powder, sufficlently account
for the rust part of the namé. From
18 to 36 months may elapse between
the first outward sion of a conker's
formation and the production of the
firat aeclospores, for such they are

. called; a conker may produce sporss

for several vears. The limb or stem of
the pine beyond or above the conker
sventually dies and the needles tum
a reddish brown, forming what is
called o "flag.” Death iz due to the
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Bliater rust conksr en trunk of whils piun_a.
Mate whites spore socs breaking through berk.

destruction of the cambium layer at
the polnt whers the comker lorms;

the flow of sap is cut off. This aclion

is commonly called "glrdling.” The
flags and the comkers are outward
signs of the presence of the fungus
in o white pine, which may hove
mrny cankers on both limbs and
stem depending on the intensity of
the infecton. Conkers maoy be from
o few inches to two or three fest in
letieth omd sometimes encircle the
stemn or limb.

The thick-walled aeciosporss pro-
duced on the pine can travel long
distaneces in the air, sometimes
several hundred miles, and remain
alive. They are windbome, and
being generated in enormous
numbers, they soon permeate the
air currents, One significant fact
about them—the key to the conirol
of the disease's spread —ls that
these geciospores connet infect
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white pines—they have the power
to infect only curremt and goose-
berry plants. When o spore is
carried by the wind fo the under
surfece of o ribes leaf, ond when
ample meisture is present end the
temperature is right, the spore may
germinate and enter the leaf tissue.
On ribes the fungus lives only in
the lecves and hos no mere than o
defoliating effect on the shrub. After
about two weeks small crange-yel-
low pustules appecr on the under-
surface of infected leaves. Thess e
lease o second kind of spore, caolled
the ur\ediuqum, which may infect
ribes lecaves on the same and near-
by shrubs. Its purpese iz to intens-
ify the rust on the currant and goose-
berry hosts during the summer. In
the fall the fungus develops brown-
ish, hairlike columns on the under-
side of the leaves composed of o
third kind of spore, the teliospore. The
taliogspores germinate emd produce
a fourth (1} kind of spore, called the
sporidium, capable of Infecting only
white pines. Since these last stoges
take place enly in the pressnce of
plenty of moisture, the disease’s
spread to white pines depends upon
fall rains, The thin-walled sporidia
are delicate and shortlived. Thay,
too, are wind-borne, but becouse of
their fradlty they usually cannot sur-
vive cn alr voyage of more than a
few hundred feet from their source
om o ribes.

When o sporidium (the pinein-
fecting spore) falls upen the needle
of a white pine, it may germindie
in the presence of moisture, cnd its
germ tube may enter the needle ts-
sue by way of a stomo—one of the
breathing pores of a leaf. The fila-
mentous thtecds arow down through
the needle and enter the limb, thers
to establish the fungus in the wvital
cambium lover beneath the bark.
This iz th2 peint where we siarted
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on our trip through the life cycle of
white pine hlister Tusi.

Cm pines the fungus may live for
meany vears, or until the frse is
killed. In contrast o this, the poarosite
iz confined to the leaves of ribes,
ond disappecrs each cutumn -with
the faglling of the diseased legves.

How, then, is blister rust con-
trolled? Contrel rests upeon two sim-
rle, welliounded, but nonedoo-ob-
vious facts, (1) The fungus connot
spraad directly from one white pine
to another. Aeciospores produced
on a diseased white pine can infect
curremt cnd goosebarry plemis only.
The fungus must spend an inter-
mediate stage on these hosis before
=preading to white pines. (2) The
shortlived pine-infecting spores pro-
duced in the foll on ribes can coarry
the rust to pines only over wvery
short distances. These distoncss are
usually a matter of only o few hun-
dred feet or yords. Removal of ribes
from the vicinity of white pines will
interrupt the cycle and prevent the
spread of the disease back to pines.
By this action control is achisved.

Control consists, then, in the de-
struction of curremt emd gooseberry
bushez within ond near white pine
stemds chosen for protection. Tt is
 occomplished by crews of men who

grub out the rbes by the roots with
special forked pick-mattocks. This
is colled "hond erodicotion” ond
mery be done either by government
emploved crews or by private in-
dividuals under contract. Since near-
Iy dll ribes must be removed to give
the dearee of protection desired, the

stand of timber to be protecied is
systematically laid cut with guids-
line strings to ensure complete cov-
ercige. Hence the presence of those
baffling string lines in the woods
" thet awaken the curiosity of many
park visitors.
‘Where ribes are numercus or are
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Ribes erodicotion  craw woarking  between
string guide lings,

difficult to dig oul, chemicals are
often used. The plant-hermone weed
killers, 24-D and 24,5-T, are sprayed
on the plants with power eguipment
or are opplied by hand to individ-
ual recaleitront bushes.

Becouse some plants are missed
by contrel crews cnd becouse new
plemts grow fmom ssed lying dorm-
ant on the forest floor, several work-
ings or "srodicotions” o periodic
intervals may be needed.

How destructive is blister rust to
white pines? Naturally one wants
to lenow the maomitude of the danger
from which profection iz =zought
Blister rust spreads back and forth
betwsen white pines and ribes each
vear, causing cn accumulation of
canksrs on the pines. The fungus
kills by girdling the trunks ond
branches, and sometmes in severs
infections by killing all the twigs. It
kills small tress quickly, lorgely be-
couse, their crowns being nearer the
ground, then-are closer o ribes; and
becouse, being smaller, they ara
eqzier to kil A few comkers on a
small ttee’ will do what it would
take hundreds to do on a large tree.
Since blister rust is particularly. dams-
aging to small trees (those up fo
30 vyears cld or 15 to 20 feet high,
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known in the forsst as "reproduc-
tion’"), it prevents the natural resteck-
ing of whits ping foresis. Infections
are hecvy whers the ribss hosts ars
agbundemt; they me less heavy
whers the hosts are more scottered.
Unfortunately, the disease ls decep-
tive, for infections on pines cannot
ecsily be noticed untll domage is
severs.

Lerge frees are killed slowly: in
commercial stands they can normal-
Iy be salvaged without complete
loss, In national parks the obiective

L7

iz to preserve the existing stand for
its manifeld intangible values, hence
solvage would be meoaningless.

In this little sketch we have tried
to set down some of the moin focts
about white pine blister rust: Thet it
is coused by o fungus; that its rather
complicated life histery con be re-
duced to simple terms; that it con be
controlled: and that uncontrolled it
i= severely damaoging to young
white pines. The next time vou zes
those strings in the woods you will
know the why of them|

SOME NOTES ON FLIGHT
By Allen Waldo, Senior Ramger Naturalist

While wotching o porticularly
becutiful sunsst during the musieal
portion of the Camp 14 naturalist
progromn this summer, [ noticed
ghout o dezen bats in flight. With
some surprise | sow thoi the bats
weTa in two very disiinct Iovers.
Ome group was flying around Caomp
14 ot elevations of from 10 to cbout
150 fest from the ground. The sec:
ond group was flying, over a larg-
er range, at elevoions of approxd-
mately 300 to 400 fest abowve the
Velley floor.

Heaving made the observation of
the tweo distinet groups, 1 begon fo
notice how different was the flight
of these mommeals from thot of most
birds. A bat's wings flap in constant
motion. At no time do bats glide, as
mest birds cocasionally do. With one
wing flap a bat is able o make very
sudden chonges of 30° or more in
direction, never maneuvering by

swooplng curves up, down, or side-
ward, as birds so typleally do. At
times they come to o sudden, al-
most complete stop in the dir

Litile Brown Bat (Myotis ludfugus). From Mammals of Lake Tahoe by Robert T. Orr. Couriesy

of the publigher, California Academy of Sciences.

il
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Another interesting difference be-
tween birds and bats, which may
aceount in pert for the difference in
the flight habits of the twe, iz In the
kody ouiline. Bols hove round.
stubby locking tail strustures con-
sisting mainly of o membrone of
skin =tretched betwesn the hind
legs, whereas birds hove more or
less elongote, feathered tails which
they apread in flight cnd use to help
guide themsslves., Perhaps this lack
of o comporable tgil in the bat
malkes possible its sudden reversals
of direction, while the elonooate toil
of the hird couses it to perform o
swesping turn.

An additional flight note was
made during the middle of a bright
afternoon in the noturalist living
ared at CTamp 19, While ssveral of
us were seated, talking, o flving
squirrel (Glaucomys sabrinus lascivus;
appecred, This wos unusual, sincs
these animals are normally neoc-
turnal. It made several "flights” be-
fore it finally escaped our view. Its
flight, of course, is not fruly o flight
at all, but merely o glide.
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It was interesting to obsarve the
methods emploved i this gliding
"flight,” and the waoy the sguirrsl
prepared for {t. The glide is possible
because of a thin fold of skin which
extends along sach side of the body
betwesn the fore and hind limbs of
the squirrel. If the four legs of the
cnimal are spread out s for as pos-
sible, this flap of skin is stretched
broad omd flat around the body,
thus nearly tripling the planing sur
facs exposed, and ot the same time
making o flai—instead of the normal-
Iy rounded—body outline.

For gliding, a high "take-off” point
is, of course, essenticl. Thus the
squirrel would scamper up the trunk
of a free until he was nearly at the
top. Here he would make o big leap.
After he had been in the air a second
or =0 and was well clear of the tree
bromches, he would spread his legs
out, stretching his skin fold. Immedi-
aiely his downweard iall was check-
ed; and o slanting glide woas started
which he weas able to control very
completely. He did it in such o way
as to plane directly toward the lower,

| Flying Squirrel. From Memmals of Loke Tahee by Hobart T, Orr. Courtesy of the publisher,

| " Cofifamnia Academw afl Seoanacss
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bromchless part of a tree trunk. Upon
approaching the trunk he raised his
forefeet and the front part of the flap.
This brought his head end up sud-
denly, ond ot sxactly the tight time,
so that his body was vertica] and
parallel to the tree trunk at just the
instant at which he struck it. Sc he
hit the tree heod-up and practically
scampering. No time, thus, was lost
in siarting for the top of the tree to
make his next glide. He did this four
times. At the end of the last "fliaht”
he rom high up the tree and disop-
peared from wisw.

The fingl "flight” noted was thai
of the bear, or I should say four
bears. It is trus that bears olldoo-
aeldom fles. These four bears wers
a mother and her triplet cubs who
were Invading our comporound for
the purpose of helping us all get rid
of our groceries.

The first bear to be discovered
woa one of the cubs, and we thought
that it was the only one preseni
Two well-placed small rocks on the
posterior of the cub elicited

lr::ud”_
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bawls of protest, and he started up
a tree. Since there was no desire to
have him nolsily honging  around
camp for several hours, attack was
siopped. He soon came down aond
started on his way, with loud uro-
Ing on our part,

It was then that the other two
cubs and their mother were ok
served. It was clear then thal we
had best be coreful how we han-
dlad the cubs and thot we should
not get between the mother and any
of the three. [t was aglso apparent
thet if we were to have safe food
we would first have to get gll three
cubs around the mother, and then
get her moving on her way.

Five of us, therefore, storted o
herding process from thres dirsc-
tions. We =soon drove the scattered
cubs to their mother. Then with much
shouting, ond several very poorly
placed rocks, all of which missed
her, we got the mother moving
oway, cloasly followed by her thres
small progeny. Thus is recorded the
“flight" of the bear,

TRACEKING THE CAT FAMILY IN LOWER TENAYA CANYON

By C. Dewey Youngblood, Field School, 1350

During the first two weeks of July
gsveral coreful observaotions were
made of cmimal tracks around and
above Mimor Lake in the lower
Tencya Comven. The tracks found
and studied were those of wildeoot,
mountain lion, fox, bear, coyote, and
squirrel. Costzs were made of the
wildeat, mountgin lion, and the bear
tracks. This article deals only with
the wildeat or bobeat (Felis rufa cali-
fornica)! cmd the mountain lon or
cougar (Felis concolor californica).

The wildeat is not a gentle animal,
It {s typically o cat and s difficult
to tame. 1 have cheerved wildcat kit
tens In coptivity and they appear to
be independent and rescurceful even
when very young., When thev grow
to adulthood in captivity, they do
not become domesticated as deoes
the house cat,

The wildeat tracks cbgerved
ground Mimmor Lake were about 2
inches In diameter and were num-
erous in the muddy cmd loose sond

1. Simpson, G. G (1945) The Pmmh. of Classification and o CIa.snlIl.up.hm of Mammals, Ball. Sm.
Mus, Not, Hist. 85, Lyns rufis celifornicns of mest authers—Ed.
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near and away from the lake, Cb
servalion disclosed the tracks near
the nesting places of the robins
which nest in considerable numbers
just above the lake. It was evident
that the oot was making early morn-
ing and late evening forays Into the
robin nesting territory and many o
feast probably  resulted when o
young rtohin become coreless or
when a nest of young was found 1o
be. gccessible. Scottered  feothers
were found which point to this foct.
Observations made during the first
two weeks of August did not reveal
ogs many trocks os were found in
early July. The conclusion com ke
drawn that the wildegt haod been
taking the fullest advontogs of the
plentiful scurce of food earlier in the
SUITITET.

It i= interesting to note that ths
wildoot was a frequent visitor to an
area used by so mony people o=z is
Mirror Loks in the middle of the
summer. Even though it fears man,
it does not hesitade o hunt in such
areas if it can find its food supply
there,

The food heabits of the wildeat or
bebeot are diversified. Iis food con-
sistz of all the birds it i= able to kill,
including chickens ond  hirkeys,
rodents of all kinds, rabhbits, lombs,
fawns, turtles and other reptiles, fish,
insects, cmd conrion. The wildeat is
usetul to man ot legst in keeping
down the rodent and rabbit popu-
l=tiom:

Costs were made of g mountain
lion or cougor trock found near
Mirror Laks. This measured about
4% inches in length. Evidently the
cougar had besn making one of lts
for-romging hunting circuits becouse
its track wes not again found during
several subsequeni ohservations.
The animaol apparently wasg 1un-
ning almost ot full spesd because it
was slipping In the soft mud, using
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California Mountain Lion

its clows for surer focting. It might
have been ofter o deer at the time
since mony deer frequent the area
ahove Mirror Lake.

Cougars forage over a large ared,
the distance covered depending on
the abundemee of their food supply.
Where deer are plentitul the cougar
will Ilve principally on deer meat
They tend to remove the weak or
sickly deer from o glven herd and
in this way actually improve tha
lacal deer population.

The cougor is difficult to cbserve
gince it seldom allows itzeli to be
seen by man. [ have seen only on=
mounicin Hon in all of my trail and
mounigin hiking of momy vyears. A
few vears ago [ sow one race across
an open meadow in the Cuyameoco
Mountains 50 miles eaat of San
Diego. It was foscinating to see the
big catl running for several hundred
yvards in plain sight. Often on cold
winter derys with the ground cov-
ered by o light snow [ have chserved
the signs of a race between a deer
and o pursuing meountain lion, and 1
have tracked their course to the
point where the deer hod outdis-
tomced-the hungry fsline. Evidently
the big cot had chosen o healthy

Iﬂdeer for hiz meal that doy but weas
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Ioreed fnally fo sesk o weoker onid
mal, Most of the dead deer [ have
found which I weas convinced were
killed by g mouniain lion wers small
deer.

Harry ©. Parker, Assoclote Park
Moturalist of Yosemite National Park,
has told me that he is of the opinicn
that this park areqg does not have a
sufficlent numhber of mounioin lions
to kill off the surplus, unhedglthy
deer. Where the mounigin lion has

been ellminated from desr romge in
other parts of the country; the deer
have suttered heavily from starva-
tion and disease hrought akbout by
overpopulation omd fhe resuliant

overuse of thelr notural food supply,
Une large area In Arizong hod o
import the mountain lion in order to
improve the deer of the region. Ap-
poarently the mouniain lion has itz
role to play in the great baloncing
program of Noture,

Phote By Ralkl Andevios

Calilornia Wildcat

CORRECTION

Or readers probably were mystilied by the missing name of the new
maouge revorted for the park by Ronger O: L. Wallis in his article on page 87
of the Octeber 1950 issue of Yosemite Noture Notes, A printer's emor tha!
caused the omission requirss correction to clarity the artiele, The eighth line
s it iz printed is out of place, so that the second sentence should read:
“Stopping to examine the omimal, 1 discovered it tc be a Calliornia pockst
mouse (Perognathns californicus), o mammal which had not pravicusly been
collectad within the boundary of Yosemite National Park."—Ed.
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