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FOR BETTER FISHING
By Orthello L. Wallis, Park Ranger

oix anglers will fish in the waters
of Yosemite Natonal Park this sec-
agin for every one who fished In 1935,
Few new waters have besn zuitable
tor odditional stocking during this
period of less than two decodes.
With the competition for the ovail-
able trout  increased  sixdcld, no
slackening of this fishing intensity
is in sight,

Mearly a million frout have been
plonted in the sirecms and lakes of
this pork each vear to assist in main-
taining « sustained fishery. It has
cosl much to do this, while liltls ef
fort ond expense have been directed
toword determining the desirabla
numbera of trout to stock and the
frequency of planting necegsary to
suppart fishing In the varlous watera,
Factfinding surveys wera few and
inadeguetes.

In the fall of 1950, Mrs. Mary
Curry Tresidder offersed o sponsor
linancially the initial work of the
Yosemite Trout Investigations. She
made additional denations to further
extend these activiles in 1952 cnd
1953. My assionment was to organ-
ize cnd conduct the vorious projects
of the investgations. In this effort T
hove been especially assisted by

Park Honger Glenn T Gallisen
whose preliminary work on lake and
atream inventory coards has proven
to be most helphul,

The principal projscts of the Yo-
semite Trout Investootions hove
consisted of the following:

l. Preliminery inventory survevs
of lakes and streams o determine
the suitobillty of the varicus woters
for trout and the needs for stocking.
These survevs will be discussed ot
agreater lenagth.

2, Studies of the fishing intensity
within the park. The percentoge of
visitors who fished while in Yo
gemite was learmnad by surveys con
ducted at soch of the entronce sta-
tiong. The intensity of their gctvity
was indicgled by reports of the
analers, rangers, and packers.

3. Creslcensus reports of the an-
glers’ catches,

4. Studies ot the Frog Creek Egg-
taking Station to learn more about
the population of trout from which
eggs are taken each spring. Finger-
lings from these egos are hatched in
the Yosemite Huotchery omd are
plomted in back-country lokes.
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California Sials fish holchery at Happy Islea

0. Budy of past and present rules
and regulations with the purpose of
making recommendetions for new
and reviged controls bensficial to the
overl]l fishery silugtion, Among
thege recommendations which have
bean approved ond are incorporotead
in the fishing regulations for 1953 are
the establishment ot Moy 30 through
October 15 as the cpen ssason for
fishing within the park; the prohibit
ing of the proctice of chumming for
trouf with ony substonces whatsc
evar, the elimination of the size Himil
on trout which may be legally kepl
as part of an angler's cresl limit, and
the slimination of the weskly limit
of 20 ish per wes=k.

6. Formulation of a baslc general
trout monagement and stocking plan
for Yosemite National Park based
upon these investigations, ond on
individual maonagement pregram for
each loke and stream.

Omne of the most interesting and
importamt phaoses of the investigo
tions have besn the lake and stream
surveys., Many inquiriss are maode
about these conducted ot the laokes,
and it is well 1o present o brief sum-
morization of these studies:

Adequate accurate  information
conceming the biclogical and phys-
ical properties of the individual
woters is necessary before a sotis

tactory moanogement and stecking
program can be estohlished. With
thiz obiective in mind, preliminary
studigs were made in 177 lokes and
o number of streams of the pork dur-
ing the first 2 years of the Yossmie
Trout Investigoations, Thess invelved
hundreds of miles of rall and sross-
couniry foot trapvel.

Before the actual survey of o lake
is undertcoken, its post stocking
records are reviewsd lo delermine
how moany trout of each species have
besn plomted ond the dates of thess
plemtings, Creslcensis reports pro-
vide an indication of the size rangs
and kindzs of trout cought and the
relative success of the anglers,

The lake is loooied on topegraphic
maps and oerial photographs, Mony
of the lakes are unnamed and some
are not even shown con the topo-
grophic map. The correct identifica-
tion of the lgke is imporiemt betore
the fleld studies commence.

On aoppreaching the lake, its
shape, shorsline wvegstalion, ond
tvpe ol terrain ore chbserved, From
the shoreline em intense chservation
of the waler determines the size
range of the lout ssen near the
shore, the kinds ond abundemece of
aguctc vegetation and insects pres-
ent, the kind of bottom materials, the
nature of the shoreling, ond the
relative depth of the lake, Each of
these lactors governs the filness ol o
lake for troul omd the relative sass
with which the water may be fished,
Trout moke rapid growth in lokes
with on gbundance of aguatle vegs-
tation emd beottems covered with or
ganic debriz. More aoguatic ihsscts
for trout food e produced in this
tvpe of loke than in watsrs with
scant vegetation and rocky bottoms
In lgkes which are too shallow, trout
are unable to survive during severs
winters.,
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An examingtion of the trout them-
selves from the lake provides much
information about the gensral con-
ditions and copacity of the body of
waler for supporling fish life. Fish
are sampled from the lake by on-
gling methods, Fishing is done of
different depths and distancss ffom
the shore. The troul which merely
fellow the lures as well as those
which are cought are observed. The
fish which are coughl are measured
emid their physical condition noted.

Good physical condition is usually
denoted by fat fish with pink ilesh:
Thiz oiten shows that the fish popu
laotion iz properly adjusted o the
amount of iood available. On the
giher hond, an overpopulation of
trout ig implied when all of the fish
cre small ond some are skinny,
When only o few large fish are
cought or observed in o particular
lotke, it teveals that the plontings ars
about running oul and that o nesd
for more stocking iz present,

When trout of several size groups
are found in o lake, it suggests that
the trout population is taking care of
itself by notural reproduction. The
presence of mony small fish along
the shore is omother indication of
nafural reproduction.

Maost of the fish coughl are cars-
fully released alter being measurad.
A lew are kept so that their stomachs
may be sxamined to determine the
types of foods which hove been
gaten, The color and firmness of the
flesh is noted.

The meost commeon lypes of insects
found In the stomachs are midge
lorvee, pupae, and adulis, caddis-
iy larvae, water bugs and hestles,
and various kinds of ferrestrial in-
sects. During the summer many in-
sects drop into the water from ths
lend ond are devoursed by the trou,
but foods of aguatle origin are the
meadn {tems of dist throughout most
of the year.

Awiferron

Angling on the Merced River, Yozemite Valley.
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The sex of the frout is determined
by the shape of the head end body
{formation as well as by the prasence
of eggs or gonads, The stoie of ma-
turity of the trout is also shown by
the presence and size of the sggs or
gonads. This siale of maturity in
relation to the length of the lish
serves as= an indicator of the physicol
condition of the trout population. To
determine the age of the trout in a
lake, of few scales are collected for
later exomination under the micro-
scope, '

Bpecial aftention is ‘paid {o the
species compositlon of the trout catch
from on individusdl lake. This reveals
the relaticnship of one species o dn-
other emd the aopparent adventage of
the waoter for o particular species.
Thizs can best be shown by the fol-
lowing exomple. Balnbow trout have
been planted in Bueng Vista Lake
several imes since 1932, Eostem
brock frout were last planled there
in 1829, Yet few rainbows are now
ccught In proportion o the number
of brock trout which are tetken, This
indicates that the roinbow trout have
fmiled to become established in the
laks in competition with the brook
trout population, which has: maln-
fained ltself by notural reproduc-
tion. It demenstrafes that  future
stocking of roinbow tout will be of
litfle value and that further stocking
of eastern brook froul might creats
an exceszive population of stunted
fish.

The outlet of o lake i examined to
determine its width and depth, type
of bottom, favorableness for fish, the
kind= of trout pressnt, and the gen-
eral physical conditions, It must be
lecrned if thers are adequate spawn-
ing areas, if falls are present to pre-
vent the fish from returning to the
lake after spoawning, cnd how per-
mement the weter flow is. In many of
our lakes the adult trout leave the

loke to spawn and comnot return be-
conise of natural barriers. They are
lost down the outlet. In several lakes,
enlarged permanent outlets furnish
the only avalable spowning arec
for rainbow trout.

The temperature of the water cnd
air iz token with o thermomster at
the lake shere, the inlet, and the out-
let. The water temperatures indicate
the suitohility of the woters for trout
production. Temperoatures alse gov-
em lhe numbers of fish ssen or
cought near the shore. When the
waler along the shore is cool, gen-
erally more fish are cbeerved; when
it is warmer, the troul retreat to the
cocler depths of the loke.

At the inlet the sizs, condition of
bottem, distance accessible for lake
fish, apowning dreas, permonsncy,
and kinds of fish present are noted.
The inlet acts as the "reserve bank”
for the lake. U the spowning condi-
tioms in the inlet are good, the loke
trout population can support itself by
notural reproduction. 1f the inlet is
poor In this respect, the chornecs of
having a self-sufficient population of
rainbow freut i3 not good.

In o lake with little or no notural
reproduction, trout fishing com be
sustained on a maintenancs basis by
the perodic stocking of trout, Thess
fish ars permitted 1o reach their
prime ond grodually diminish in
numbers by angling and natural
couses. The loke is then replanted.
In this type of loke better survival of
the plamted ftrout iz realized when
only one age closs of trout is present.
Competiion and predation is greod-
est omong trout of mixed age groups.

The egstern brock trout are able 1o
spown naturally in lokes with sandy
ond grovelly arsas and  springs;
therafore, they are often able {0 main-
tedn  selfsupporting  populations in
lakes where the rainbow trout com
not,
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Several photographs are taken to
illustrate the shape of the lake and
the type of terrain cnd vegetation
cilong the shore. Evidences of the
fishing intensity are chserved. These
clues include the amounl of refuse
found aloeng the shore, the number
of footprints, the number and use of
the campsiies, end the condition of
the garbags pits.

To assist in determining the sur-
face arso of the loke, o baseline is
measured on the ground hetwesn
two points which con be distin-
guished on the aerial photograph,
The loke gcrenge can then be cal-
culoted by computing the ratie of
thiz basaling 1o the meosurement be-
tween the same fwo points on the
aerial photograph, and by medsuring
the size of the lake on the photo.

Informotion secursd on the loke
survey is supplemented by reporis
received from romgers; pockers, and
cmglers and by creel-census data, A
praliminory stocking recommenda-
tiom iz meade on the basis of this
survey. Thiz recommendation in-
cludes the numbers of fout o be
stocked, the species to ke selected,

cnd the frequency of plomtings.

A Lake Survey and Monogement
Folder ie completed for each of the
lckes. These folders conbain o report
of the lake survey, maps, phoio-
graphs, Yearly Reports of Fishing
Conditions, o Stocking Becord Sum-
mary, and the Trout Stocking omd
Managsment Form. The tolders will
be kept up-o-date by the addition of
cwrrent  informotion regording  the
anglers’ catches and success and the
growth ond  establishment of the
troul plonted.

During the 1953 season the activ-
ities of the Yosemite Trout Investiog-
tions will consist of additional lake
ot strecm surveys, continued
studies at the Frog Creek Egg-taking
Sigtion, evaluation of the brown
trout in the Merced River of Yosemils
Valley, comptlation of anglers’ catch
cmd tishing reports, and the comple-
tien of the Lake Survey and Monoge-
ment Foldars.

The lishery resources of Yossmite
Neational Park will be momoged on o
more scientific basis as the result of
these studies of the Yosemite Trout
Investigations.
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EXPERIENCES WITH MILLIPEDES

By Daniel D, Deliman, Yosemite Field School. 1952

Not too long ago 1 belisved quits
tirmly thaot o centipede hod more
legs thon cmy creature. Then in the
mloht an erronl footslep  left holl-
maongled in front of my tent o new
animal o me—the millipeds.

From this rother cosual meeting
saveral discoveries ewvolved that
were o me guite noteweorthy, The
flattened specimen, in no woy pre-
served, went the way of all flesh bt
certainly served as o step to more
knowledge.

First, few people knew or coared
much aboul the millipeds, Whether
it woz in the repellent noature of the
beast or in the seclusive habits, it
was hard to say.

Second, it 15 not easy to observe
ar capture the millipede. [t iz not so
ferst, but is o night onimal and is
often the color of ils surroundings.

The millipede belongs o the
arthropod class of onimals, or those
with jointed legs, but it iz studied
separately from ather such formes.
Often black In color, here in Yo-
semitte are found some with trons
verse bonds of dark brown, alter
nated with a lighter shade of brown.
Unfortunctely o very fresh specimen,
coptured ot might and with these
markings os described, escaped from
the wool stocking in which 1 hod
confirtsd it, Tt 15 still o mystery, as
the sock retained the knot of the
heavy cord used o bind it

Choracteristic of thiz animal are
the twn sets of legs 1o sach body
geamenl, rather than one as in the
centipede. The "hundredlegged
worms,” as centipedes are ofien
called. may hove from I5 to 173
pairs of legs in oll, while some milli-
pedes, or "thouzand-legged worms,"
may have more thon 400 legs,

Forwerd motion of the millipede
becomes almost entrancing while
wotching the wavallke movements
of the many legs. The octvation be
ging near the tail ond gradually
unduletés forward to the next group,
“catches,” and sesmz lo wave on o
still emother group of legs.

The millipede hos simple eyss, but
judging from his crowling hobits
they are of close vision only. He will
craw] forword apparently coimlessly
until on object is placed in front of
him. Then he will come to the very
chiect, mainioin contact, and, if it
cannot be crawled over, he will only
then veer around.

The habitat is usually domp, rofted
areqs and places of humus condi-
tions. These are often under boards,
old logs, ptles of leaves, and similar
forest situations. My tent in Camp 18,
with a moderately preserved board
floar, seemed toc mest these condi-
tions. | was able to chserve four milli-
pedes during my 7-wesk slay in Yoo
semile National Park,

The millipedse's lood seems to be
decayed vegeiable maiter omd some
form of broad leaves, but they will
also eat cnimal metter, Some species
attack growing crops in damp soil,
eating either the roots or the leavss
that lie close to the ground.

In the matter of defense, the milli-
pede's first Instinet, o= with mosl
wild animals, s escape. When this
feils it will fall bock on another ruse
of wildlife—a glond sscretion. The
millipede emits a "repugnant fuid,”
a yellowish secreton from a =el of
glands in each segment Usually
anyons who has picked up one of
these oylindrical, many-legged crea-
tures has experisnced the ohnoxious
odor and the staining of fingers,
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The poiency of the wvolatile dis-
chorge 1= vividly illustrated by the
experience relaled by D, Robert C.
Stabbins:*

B osubodult western skink {Fumeces shil-
fesinaeras ) . had been confinsd lor 2 weeka
in o guort jor with a lecesly Hting iid. 1l op-

paored to be in good physical condition when
twa millipedes. . . were dropped inlo the Jor
with it, This wos done becose ol lock of any
other ‘dullobls contginer to restroin the
diplepoda—] wished 1o keep them alive oo
study. When I returned thres heura later, the
=kink wos decd. The jor amelled steongly with
chamctaristic millpeds odar. [ assumed, tenla-
tively, thatl the reptile hod died o8 a result of
inspiratcn of the funes emanating from the
bodies of the diplopads,

Dr, Stebbins goes on to describea
another instance whers, 1o check the
reaults of the .above theory, o young
alligator lizard was ploced in o pint
jor with o tighily fitting lid along
with ¢ large millipede. The millipeds
hod been placed In o double-walled
wire-screen cage lo prevent the rep-
file from coming inio direct contact
with it. The plem was o subject the
lizoord only to the volatile elements
in the fluid secreted by the millipede.
After o few minutes, during which
the dir in the jar was being charged
with "millipede gas,” the lizard be-
gan blinking. Its eyves were opened
ior increcsingly shorter intervals
until ot last they were held tightly
closed. Thereatter they were exposed
only when the reptile was startled by
sheaking the iar and then they were
blinked incessontly emd were finally
closed when the onimal become
calm. The vapor apparenily lrritated
the sensitive surfaces of the eves,

Abowl 57 hours citer its entry in
the jar, the reptils was dead, having
shown signe of grogginess for some
tima. The laat ime the millipeds was
okserved alive woas about the 40th
hour., No marks of viclence were

seen on either animal. Seemingly
hoth were killed by the millipede’s
gas in the narrow contines of the jar.

In order to elimingie the possibility
that the lizard mighl hove died of
suffocation, due tothe limited amount
of air in the jor, another and larger
individual was placed by itselt in o
contoiner of the same slze with o
tightly fitting lid. It wos removed
ofter a week In good condition.

Evidence seems to point to inhala
tiom o= the couse of the lizords!
death, rather than absorption of the
fluid which produced the gos, as the
reptiles’ impervious skin would no
doubt prevent sntrance of the fluid.

Conceming the chemicol noturs
of the fluid in guestion, it ia known
thet with the mgjority of millipedes
it is chiefly prussic ccid, together
with quantities of isdine ond chinone,
Prussic ocid is a hydrocyanide cand
= highly toxie, Perhaps, in gasecus
form (o= hydrogen cvanide), this sub-
stonee iz picked up by the hemo
globin in the blood stream, replacing
the oxygen, leading to sutlocation
af the victim.

The survival value of such a de-
fensive mechonism is so obvicus as
to need no discussion, It s o re-
pelling, and when concentrated, con
be a lethal, substomes,

Dr. Stebbins also adds that milll-
pedes, despite thelr general repug-
nonce, are eaten by other crectures.
Salamanders and coyotes hove been
ohserved deing ss ond with no ill
elfects.

It iz my own impression, as ob-
gerver of antics of the millipede in
lesser lights, thot this fleld oHers'a
wide letitude In potential discoveries
of this myriad-legged denizen of o
dark and damp environment.

*“Lizards Killed by o Milllpsds.” Thi American Midland Notwmalise 32(3):777-8, Nevembar 1944,
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DIARY OF A TRIF TO MOUNT DANA

By Joseph E. Wright, Yosemite Field School, 1951

Such o pleasantly filling meal
those lima beans and salt pork had
made lasl night, after the trip from
Yosemite Valley., But whatever the
couse, noticeable resulte appecarsd
this morning—stomach disorders oi
varying intensity in more than heif
of our group, ncluding me. [t must
not interfere with the climb todary.

My nose is red, a= you can sse. It
may pesl, and thers will be new
gkin, The burning will scon be for-
gotten, Bul | have memoeoriss. Belisve
me, 1 have memaries. The basis for
gome of them Il tell you. {(You'll
never know all until you meet ex-
actly the same circumstonces, and
micrybe you will,)

Mount Do is thal reddish mass
ol mountain almost directly east of
Tuolumne Meaodows. li's a mere ob-
stacle of 13,055 fest. lta color is that
ot older melomaorphic rocks, rocks
which have changed in form. It is the
third highest peack of Yosemite No-
tional Park, exceaded only by Lyell
ond Rodgers, and all three are within
40 feet of each other's height,

It weis a lovely mountain morming
—=zlill and <clear, with o livening
crispness—as we lelt the Tioga Pass
Romager Station, walking past mead-
ow ponds and skirting willows: ana
pines. John Muir once remarked:
"Firl groduotes, soid o be swesd,
ore nol so sweet as girl mountaineesrs,
Moy their ibe increase unfil all the
mountaing echo with their happy
voices! Wa ware forhmaie in hov-
ing nine of this charming kribe in our
group.

Cr grodual ascent was on easy
switchbacks through voriable tlower
gardens having fall blue lupines
ezpecially prominent, and through
whitehark pines to a grassy meadow

garden, or alp. Refreshing streams
hiad gt thelr woy a oot or more be-
neath the sponagy sod surface, How
lang || must have been before sul
ficient soil could be produced to sup-
port such plant [Hel Thers were no
trees Irom thizs point to the top, a bi
legs than halfway ot this placs. This
alp was a spot in which o lis and
dream, cr to lock from, a place to
study flowering plonts seemingly
without end,

Two or three of our group acteally
did find this alp especiclly appesal-
ing for geveral hours. Later, gs wa
descended from the summit, we met
them &till courggeously ascending,
apparertly much refreshed.

Following the dominant lupines
came giant delphiniums, phlox, and
sky pilots of delicate blue. Among
the bouldsrs the golden hsods of
Hulsea brightened the darkness.

Above the alp we passed a couple
of small snow spots belore we
reached o benchlike areo ot 11,300
feet. A rock cairm is there {o show
that others hove come belore: (In
fact, Carl Sharsmmith has besn up
Domig mere thon 50 Hmes and
cherishes every trip!) You might de-
sire to pause for a spell, not because
aof ony physical need, of course, bul
because it is truly o view with room.
You. can look down ond see your
beetlelike cars in the distant parking
area al Tioga Pass. You com wisit
with "Old Joe,” the busy mearmet,
ond perhops with Josephine ond
goma little Jo-jo's,

Up over the dark rocks ol considar:
chile color variation we climbed, un-
til suddenly we rtecched a =now
comnice and locked over a rocky
shoulder at distent Mone Lake, glori-
ously blue in the hoze overhanging

[ e e
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the desert. Closer, beneath us in
Zladier Convon, were two lakelsls of

o darker blug, fed by Dang Glacler
below and to our right, Immediately
bevond thess |agkelets wos Dana

Plateau 11,500 te 12,000 fost
high omd mostly below and slemted
towirrd us.

OCn top we signed the register;
some of usate our trall lunches, sup-
plemented by juiceflavored snow,
and wa all locked far and wide.
There were maony lokes, like eves,
round cnd oval, Helen Loke to the
south wos high In a cirque on the
shoulder of Kuna Cresl. Many un-
n d, lessar lakes were off 1o the
right. Northerly lay long Saddlebag
Lake, cutside the park: To the left of
it at some distance was the stesp
gouth wall of impressive Mount
Conness. Down cmd westward, faor
off, Tuslumne Meadows was a patch
ol agresn velvet.

In looking eastword ond to the
hi one could see o plne forest
ealled Jeffrevy pine by Carl Shar-
smith, bul so for that I could not
iall), Jjutting like o hand Inte the
desert—evidence of o lower point
in the range which allowesd moishire-
|lzden air from the westward slopes
to poss through to that part of the
deserl beyvond.

All in all, it was a plage from
which {o review where ons had been
cnd to consider future action. At this
point you might consider vour shoss,
yvour feet, your hiking condition:
You'll become aware of wheat to do
hetter next time.

I you wont lasting memories,
vouve got to go afier them. Exercize
those muscleas of yours, ond vou'll
find countless sights on which fo
feost vour eyes.

Climb o real mountain—Donal

Anderimu

View acuih from' Mt Dona'a aummit, M Lysll and Lyell Glacler to dght of genter.






