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This Bulletin is issued monthly for the purpose of giving informa-
tion to those interested in the matural history and scientific features
of the Grand Canyon National Park. Additional copies of these bulletins
may be cbtained free of charge by those who can make use of them, by ad-
dressing the Superintendent, Grand Canyon National Park, Grand Canyon,
Arizona.

M. R. Tillotson, Superintendent -- Clyde C. Searl, Acting Park Naturalist
Pauline Mead, Ranger Naturalist.
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PIANTING FISH EGGS IN CLFAR CREFK

By Assistant Superintendent P. P. Patraw.

Clear Creek is the first permanent stream entering the Colorado River
east of Bright Angel Creek. TIts sources are sorings issuing in most cases
above the stratum of limestone known as the Redwall. Its most notable feature
is Clear Creek Falls, When snows on the North Rim melt, Clear Creek Falls
flow a considerable volume, clearly visible from Yavapai and Yoki Points on
the South Rim, cnd affording & beautiful spectacle. At other times of the
year the flow is relutively sm.11, The height of the full is 800 feet. The
floor of the middle section of Cleur Creek Conyon is covered with luxuriant
vegetction - thick grass, juniper, cottonwood, Arizona redbud znd bex elder
predominating, except for reeds growing on the stresm's banks. At the bases
of the lowest cliffs in the canyon are many ruins of prehistoric Indian dwell-
ings; and in the faces of the cliffs can be seen the walled openings of many
feod caches. In the floor of the canyon itself are a few eircular pits in
vhich the Indions are supposed to have cooked the fruit of the mesczl. It is
apperent that ot one time Clear Creek Canvon was well populated. Today the
deer, and possibly an occasionnl bobeat or mountain lion, are the sole repre-
sentatives of the higher order of animal 1life moking use of this bezutiful
conyon. Here and there one mny discover en antler or the disjointed skelton .
of o deer, On our recent visit we cbserved many fresh deer tracks. The deer
presumaebly enter the canyon only during the cooler months.

After a studv had been made of the rnte of flow of the stream and of
tvpes and abundance of natural foods it was determined that Clear Creek is a
stream suitable for trout. An order was placed on the Govermment fish hatch-
ery at leadville, Colorado, for 25,000 eyed eggs of eastern brook trout. The
eges arrived by express on Tuesd-v morning nd were tr-nsferred from their
shipping cnses into tow-mun-pzck c~rrying cases. In ench cnse are five 2-com-
partment treys fastencd: firmly by uorights to the center of the cese with
space between the trzys :nd the wills of the cise for ice. The eggs were ap-
portioned into twentv equ-1 p:.rts, sonroximately 625 eggs, euch division was
cirefully wropped in muslin nd placed in a trav compartment surrounded with
moss. The cases, packed with ice, .nd n extr: supply of ice, were t:ken by

mu%eback down to the eamp :& the river. One box weighed 41 1bs. ond the other
395 1bs,

Twe doys previeusly rongers had gone to Clear Creek to prepare the beds
for the plent. ILocotions for beds =re selected where the streom flows in a
nomal swift current, having no eddies or pools, xnd the beds are prepared by
raking so thet the silt is disturbed for the stream to carry it away, leaving
only clean gravel.

The follawing morning, after replenishing the ice in the cases, we set
out for Clear Creck. Two of us ecarricd: the cases and the other two had zfxuoh
lighter napsacks containing provisions, camera, etc, We alternated corrying
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light and heavy loads. Our route was up Bright Angel Creek a mile, then the
steep climb up the gronite wall and Tapeats sandstone, 1,200 feet higher iy |
elevation, to the Tonto platform; over the Tonto hending four small canyong
at the base of Zoroaster Temple, to Clear Creek Canyon, where we dropped
down to the creek and went upstream to our comp under cn overhangirg cliff
in the midst of numerous ruins of prehistoric dwellings. It wos a relief

to take off the packs which we had been carrying on our backs for six or
seven hours, and which had seemed to grow heavier each hour. The sun had
been hot and the only sinde was such &s & lizard might have found large
enough to use. It would be excellent reducing exercise to carry a heavy

pack up and down canyon walls and over the hot plateau if it weren't for
the enormous quwntity of food and water one demands at the end of the day,

But we could not rest long; there was not much of the day left and
the eggs, which were just obout readv to hatch, Mad to be placed in their
beds with the lecst possible delay. The contents of the first cnmse were
plonted in = couple of hours. Dnylight wened rapidlv as the second case
was being planted, and the "nurses to little fishes" completed the last
plant by the light of the moon.

In moking & pl:nt the previously-prep-red bed is first raked to

meke sure thait no silt hes been redeposited since the original prep:ration, e
Tre plenting boord, o hinged affoir having two met..l1 wings zbout 12 inches
squcre, is opened to = right :ngle .nd pluced in the stream with the angle
upstream. The board prevents the current from sweeping over the spot in
which the eggs are to be deposited, so that the eggs will not be washed
away. - A small hole is scraped in the grovel, cbout 200 eggs ure placed in
it, 2nd the grovel is repluced to cover the eggs.

‘The eggs that are "eyed" have recched the stage of incubation at
which the embryo fry is rendy to breck thru the shell (it more resembles
skin thon shell) and shows through the covering as an eye. At the proper
temperoture, about 50 degrees Fahrenheit, the fry hotches out. The embryo
has developed cround the remzinder of the egg contemts which form = ball
ot its middle section. The fry remains under the gravel about ten days
after hatching, and subsists on the contents of the ball, At the end of
this period it has developed sufficientlv to be 2ble to move zbout cond
rustle food for itself. This is perhaps the most critical period of its
existonce; if sufficient silt hos deposited over the grovel to form o seal,
the fry is locked in as securely as in a vault and can not escape, Hence
the care used in selecting bed locations where there is least likelihood
of silt depositing and in premring the beds to clean them of all silt.

-

36



THE FIRST SPRING FLOWER -

By Renger-naturalist Pauline Mead

There is a smll yellow-green bush, that grows in the lower altitudes
st Grand Canyon, called "turpentine broom" (Thamnosma montana), a member of
the rue family end closely related to the hop tree (Ptelea). It is usually
destitute of leeves and the short stems are pointed, giving the plant a
thorny appe&arance.

Turventine broom.bore the first spring
flower that was seen this season, It was
found in Hermit Basin on the eighth of Februarv
vhen snows were still falling on the Can-
yon rims, The urn-shaped blossom is a
deep purple color =nd has vyellow stamens
that extend bevond the petals., The
older flowers lose their rich purple
coloring and become lnvender, then
turn greenish-white before they
fade,

The lecves drop from the old
stems but they cun be seen in the early
spring gathered into rosettes in the
nodes along the miin stem. When new
branches grow from these nodes they
elongote between the leaves separating
them until the origincl rosette gra-
dually disappears.

The plant receives its nome
from its strong odor resembling that
of turpentine. The odor is caused by
secrotions from the mony smell glands
that cover the stems.

Flowers nre beginning to bloom in the bottom of Grand Canyon although
it is still winter on the rims. On February 22, anemones (Anemone tuberosa),
Wild sweet peas (Lotus Numul-rius ?7), ~nd fleabane (Erigeron S?.) viere f‘;und
blooming along Bright Angel and Ph-ntom Creeks. Flowers (o i lz.ztig'gurgi:-
red spurge (Euphorbia versicolor)snd a 1~vender-pink rockcress r idop .
th:\un;m‘) were seen on cliff ledges in Box Cun\.;on. There were m.u.nz purple
flowered wild carrots (Phellopterus ut~hensis) in bud on Mormon Fluts,.

—an
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SOME INTERESTING BIRD RECORDS

By Clyde C. Searl, Acting Park Naturalist,

Bird enthusiasts are often surprised by observing some bird in the
arid regions of western North America that had hitherto been unrecorded
from a given locality. Year after year, the bird lists of various local-
ities are gradually growing larger, due perhaps to recent publications on
western birds by recognized authorities. Such publications, acting as a
basis and a guide, always create an interest. At times the question is
brought up as to whether various groups of birds are widening their range,
and in some instances that such is the case can not be denied although com-
paratively rare. Better observations by an increasing number of bird lovers,
however, have most to do with the widening of the recorded range.

Isolated villages in the arid regions of the west have vroved ideal
as observation stations. Clifton Greenhalgh, & high school student at Kanab,
near the border of southern Ut-h, is e lover of birds, and for several vears
his oonstant observations have ~dded 1 number of interesting records. Fol-
lowing is = list of birds reoorded -t K n.b th:t h.ve not been reported in
the Grand C-.nyor region, nor in th.t country southe.st of Gr-nd Crnyon as fur
s the S:n Francisco mogntain region 2nd Mormon Lake, The list is interest-
ing, considering the proximity of Kin:b to the Gr'nd Cinyon country, therefore
hinting th.t the birds might ringe in thit region, ulthough as vet unrecorded ‘
there,

1  *PIED-BILLED GREBE: Podilymbus podiceps podiceps (Linnueus)
2  +WESTERN GREBE: Aechmophorus occidentalis (Luwrence)

3 "LOON: Govis immer (Brunnich)

4 CALIFORNIA GULL: Larus californicus Lawrence.

6 LEAST TERN: Sterna amtillarum (Less,)

6 *BLACK TERN: Childoni=s nigra surinamensis (Gmelin)

7  ARCTIC TERN: Sterna parcdisaea (Brunnich)

8  *AMERICAN WHITE PELICAN: Pelecamus erythrerhynchos Gmelin
9  *VIRGINIA RAIL: Rallus virginianus Linnaeus

10 SORA RAIL: Porzana carelina (Linnneus)

11 »GLOSSY IBIS: Plegadis guarauna (Linnaeus)

12 «SNOWY HERON: Egretta thula thula (Molina)

13  *BLACK-NECKED STILT: Himantopus mexicanus (Miller)

14 BLACK TURNSTONE: Arencria melanoccephala (Vig,)

15 MARBLFD GODWIT: Limosa fedon (Linnaeus)

16  *BLACK-BELLIED PLOVER: Squatarola squatarola (Linnseus)

17  +RED-BREASTFD MFRGANZER: Mergus serrator Linnaeus

18  *WHISTLING SWAN: Cygnus columbianus (Ord)

19 »WFSTFRN GRASSHOPPER SPAR™0™: Ammodramus savannarum bimaculatus Swainson
20 WESTFRN SAVANNAF SPARROW: Ammondramus sandwichensis alaudinus (Bonap:)
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21 *NORTHERN SHRIKE: Lanius borealis Vieilloet

22 SLENDER-BILIED NUTHATCH: Sitta carolinensis sculeata (Cass,)

23 OREGON JUNCO: Junco hyemalis oreganus (Towns, ) i

24 TRAILL FLYCATCHER: Empidonax treillii (Aud,)

¢b  *VERMILIION FLYCATCHFR: Pyrocephalus rubinus mexicanus Sclater b
26 *BARN OWL: Tyto alba pratincola (Bonaparte)

27 +ROCKY MOUNTAIN HATRY WOODPECKER: Dryobates villosus menticola Antheny
28 GAIRDNER VOODPECKER: Dryobetes pubescens goirdnerii (Aud.)

29 YELLOW-BELLIED SAPSUCKER: Sphyrapious varius (Linnaeus)

30  WILLIAMSON SAPSUCKER: " thyroideus (Cass.)

31 RED-BREASTED SAPSUCKER: " ruber (Gmelin)

* Recerded in Boiley's"Birds of New Mexico™

A STRANGE COWBINATION

By Ranger Burt Luzon

One day in November as I was riding through the forest not far from
the Canyon rim, I c2me upon three deer bedded dovm under a pinvon tree. On
the back of one of the deer s>t a medium sized, sandv-colored rbbit of 2
domestic breed. The rabbit bhad been rele - sed bv -. loc'.1 vouth., Although
- the diy w s r ther cold the r:bbit :pve red to be quite comfort.ble,

When the deer saw me thev jumped up and sturted away on = gallop,.
The rabbit tried to st:y on the buck.of the deer, but wis evidently o poor
rider, clthough good at getting off fer at the first jump the rabbit hit the
ground running ond followed the deer into the timber. The lost I saw of the
rabbit it we.s in fourth position following the deer.

This some robbit has been on friendly terms with the deer herd -for
more then o yeor which would show that & rabbit is consistent in its friend-
ship and also knows hew to keep its feet warm.

- - e W ® e = -

Cotkins have f-1len from most of the cottonwood trees (Populus fre-
- montii) at Ph-ntom Ranch. Many of the trees ~re in bud ~nd some of the
loaves have appe-red,
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A RFMNANT OF THE AGE OF FISHES

By Edwin B. MeKeo

During that great period in history known as the Devonian, fish beoome
the dominoting creatures on this earth. They were masters of the scu and they
showod distinetly higher development over the shelled animals and erab-like
ercatures that had been in power before them.

The Grand Conyon region was o low, flat country with strezms 2nd rivers
mecndering over its surface during the latter part of the Devonian time. Sands
and limes gradually cecumulcted in the water courscs and stream-cuts, and pro-
bably ovor much of the surrounding rogion. River-rounded pebbles werc also do-
posited and in some places the remains of fresh-water fish werc buricd and
preserved.,

Isolated patches of lavender rock rcpresent the onlvy remaining treces
of the "age of Fishes" in thé w 11s of Grand Canyon. These have been located
in eighteen different places, nll verv limited in arca., Thev prob:bly represent
onlv & small part of once extonsive devosits which were Jater largelv eroded awny,

Because of the scarcitv of Devonian rocks in the Grand Canyon, it is of
especi-.l interest th't = sm:11 remnant was loc "ted rccently below Y:vapai Obser-
vation Stition on the South Rim, Even from thc dist .nce of several thous.nd
foct, the churucteristic lavender color of thesc rocks uffords :. conspicuous
londmark.

A closcr cxomin.tion of the Dovonian rocks beclow Yovapai Point is ox-
tremely illustrative. A bowl-shapcd cut in thc thinly bedded limestone which
forms the top of the Tonto form.tions c.n be rcadily secn. It is almut 150
feet wide and forty fcct deop .nd probably rcprescnts & streum channel, Filling
it is thc more mossive but softecr rocks deposited us sond during Devonicn time.
This is sccn to be stecply sloping necr its outer morgins, thus indicating the
cngle of thc bank on which it was laid down, Its reality bocomes even more
apparent when onc notices that near its bottom are included many fragments and
pebbles left on the surfuce from tho particl crosion of the Tonto rocks bolow.

As yct no fossils have been found in this particular pocket of rocks

but it is hoped that with further scarch some indications of lifc in the Devon=
ian, including thc remains of fish, will be brought to light there.

e
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BUILDING ROCKS

By Clyde C. Seurl, Acting Park Naturalist

Leoctures of uny type on the formation of Grand Conyon, or on the rocks
forming the walls of the Canyon, usuclly bring forth some comment. Such com-
pent is usually commendable and expressive of appreciation of a clearer and
better conception of the origin of the Canyon, but occasionally it is otherwise.

It is not difficult to couse on open-minded person to change his ming,
given time enough, concerning any erroneous conception he may have as to the
formation of the canyon, ond common knowledge of the erosive forces of Noture

makes the story of the cutting of the conyon a comporatively simple snd easily
understood matter.

However, it is not so easy to explain the fomation of the rocks them-
selves to people who have never had any geological trazining. To speak of
organic and sedimentary rocks withdut explanation as to their formation and
structure leaves o vague conception., To them a rock is & rock and it has
alwoys been so. But when explanation is called for it is much easier to in-
form people about the rocks with which they are femilisr, expeciclly the form-
ation of sedimentzcrv rocks in which they may have seen unmistakable fossils,
Arguments on this subject can nlwavs be strengthened bv referring to phenomena
going on every where about them, The building up of layers of silt at the
mouths of rivers is n ex mple most e:silv understood bv most people.

Difficulty is re=ched when one specks of organic rocks specifically,
especizlly the limestones, Pointing to o layer of rocks hundreds of feet
thick und remarking th t it is liter:1ly built up of the secretions of corals
and shells und the skeletons of .mimuls, cills forth doubt in the minds that
ean not take cll for granted, At first thought there does not seem much
chancecof animzl remczins weccumulating to such 2 depth as to form any well
matked deposit. Though the cir may be filled with insects, though birds may
be seen in great numbers, ond though animals are known to abound everywhere
on the surface of the earth, yet nowhere can their remoins be found as form=
ing 2 deposit, Much as one may travel about, dexd animals cére seldom seen;
zl_ley oreep into holes and die there and gradually their bones crumble and
1sappesar,

But it is possible to look in the right ploces ond see remains of
tnimals and plents forming acoumulations. Newspaper accounts ond popular
articles telling of animal skeletons found in strange places have been help-

1in opening up the minds of credulous believers. Tar pits into which
Prehistorie animals have fallen and have been preserved have made the story
tlearer to those who will read. But even with such kmowledge it is often hard

cause people to conceive of thick layers being formed in the &tms manner.
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It is on the floors of great seas that occur the most wonderful
examples of the way in which rocks are groduelly built up of the remains
of animels to o depth of many hundreds of feet, and over distances covering
great areas, and in this light it is not difficult to convince people that
the top layer of the formations at Grand Canyon was once the floor of a sen,
The proof is there when clearly mirked sea shells can be shown embedded in
the heavy rock, Yet when it is told th~t the bodv of the rock is built up
of mony minute ind invisible sitells n sn:g is struck. There would be little
argument could proper p:ins be tuken to plice portions of the rock under
powerful gl.sses so th.t the minute org-'nisms which helped to form the rock
could be seen., It is the smallest life th t has built the bulk of the rock,

The minute life is delicutely sculptured -.nd the similar patterns
throughout. are helpful in proving beyond . doubt that they are the remains
of living things. Crowded us they were in the seas, these small creatures
formed a sea deposit os they died cnd fell to the bottom. As fresh genera-
tions sprang up and died the deposit grew deeper ond deeper. After a lapse
of centuries, if the deposit were allowed to remcin undisturbed, and if some
sort of measure could have been set up to determine the rate of growth, it
would have been found to have gradually built up and to have enclosed the
larger skeletons of shells and sea lillies ond corals and many other forms
of sea life. Even the softer sponges, by the action of the woter and its
contents became hordened ond their structure clecrly preserved.

If one could advance step by step, reading what there is to be read
in the rocks, and proving it all to his satisfaction as he goes along and
before he takes the next step, there would be encountered little trouble in
believing that the story of the rocks os told in Grand Conyon gives a clear
understanding of events of ages past.

THIRD REPORT ON THE GERMINATION OF NATIVE WILD FLOWER SEEDS

By Ranger-naturalist Pauline Mead

In the December and January issues of Nnture Notes preliminary re-
ports on an experiment on the germination of native wild flower seeds wos
published, Reports on this experiment will continue to cppear monthly, It
is hoped that this study by shedding light on the behavior of wild flower
seeds will assist in the eventuul replacement of exotic plants by nctive
wild plants in loandscaping within the National Parks.

Nineteen spocies of sceds, in most cnses 100 seceds each were planted
on December 1]l under greenhouse conditions., The last observation was token
February 25, All but four species of scods had germinnted., Those four were
sulphur flower, crane's bill, pink pentstemon =nd vine figwort. Therc wos
only one seedling each of catt!s-claw ond red pentstemon, New Mexican locus
t*efoil, blue bonnet, creeping pentstemon and searlet bugler, showed a low
percentage of germinotion. Seeds of western virgin's bower, cliff rose,
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gpache plume and prickly aster gave the highest percentage of germination.
geeds of blue pentstemon ond Indian paint brush germinate fairly well. It
will be noted thot the number of western virgin's bower, cliff rose and
Indian point brush seeds that germinated has approximately doubled in the
1ast month.

Some of the seedlings are two and three inches tall and are ready to
tronsplant into the hot bed. A hot bed was constructed for this purpose on
a sputh facing slope. One foot of fresh manuer woas placed on the bottom and
was covered with 14 inches of soil., The bed is covered with greenhouse sashes,
1t will be interesting to note how these wild plants, started in the greenhouse,
will transplant.

With the additional room afforded by the hot bed, many more species
of seeds will be planted.

The results observed Februarv 25 are as follows:

Name of Plant: No., of No. of Percent
seeds seedlings of

planted. above germino-

ground. tion.
Vestern Virgin's bower (Clemetis ligusticifolin) 100 64 64
Sulphur Flower (eriogonum stillatum) 30 0 0
Mountein Mohogany (Cercocorpus montanus) 20 8 - 40
Cliff Rose (Cownnia stonsburiana) 100 38 38
Apache Plume (Fallugia paridoxa) 100 28 28
Cat's Claw (Acocia greggii) 5 1 20
Crene's Bill (Geranium incisum) 3 Y 0
New Mexican Locust (Robinia neomexicana) 50 4 8
Trefoil (Lotus Wrightii) 10 z . 20
Blue Bonnet (Lupinus barbigor) 4 3 a0
Globe Mallow (Sphaeralcea margincta) 100 9 9
Creeping Pentstemon (Pentstemon lincrioides) 100 2 2
Tall Blue Pentstemon (Pentstemon glaber) 100 16 a5
Pink Pentstemon (Pentstemon palmeri) 100 0 0
Scarlet Bugler (Pentstemon torroyi) 100 6 6
Red Pentstemon (Pentstemon bridgesii) 100 1 1
Indion Paint Brush (Castilleja linariaefolis) 100 18 i
Vine Figwort (Maurandia antirrhiniflors) 100 Y 0
Prickly Aster (Moachoronthera ongustifolie) 100 25 25

e ae am), e jaw @ -

Although the presence of birds does not alwnys der_mte the coming of
Spring, the arrivel of migratory birds is always interesting. Robins are
Usually the first comers, and so it has been at Grand Canyon this winter,
Robing were reported ot ;:he feeding tables as early =s the 18th of February
his year, and by now they cun be seen freguently.

Dr, Carson his :1so reported a house finoh which :rrived here about
the 20th of Februw.ry, -



