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NE{TTON_BISHOP DRURY

Newton Bishop Drury of San Francisco, newly appointed Dircctor of
the National Park Service, learned so much about destruction, in World
Wor I, th:t he has been a crusading conservationist cver sincc. Cali-
fornia, his native state, will long recmember him for his effcctive
viork that has assurcd for all time the prescrvation of priccless groves
of mognificent Redwood trecs. He was Scerctary of the Save-the-Red-
woods Lengue, for 20 years.

The development of California's State Puork Systbm, in the past
10 years, come largely os an outgrowth of the succcssful Save-the-
Redwoods movement. Newton Drury wis an cxecutive of the California
State Pork Commission, from the time of its organization, to last Au-
gust, when his appointment to the National Park Scrvice became effce-
tive. During that period he had charge of the acquisition of park
propertics representing a valuation of over $12,000,000, and he had
much to do with the raising of private contrlbutions to match state
funds.

Mr. Drury graduited in 1912 from the University of California,
where he had been President of the Student Couneil. Later he was an
Assistant Profoessor thoere, and for a time he was scerctary to the uni-
versity's president, tlic late " Benjamin Idc Wheelcr, He was a First
Licutcnant in the Air Scrvice (Bnlloon Scetion) during the World War.
He is a Rescarch Associate in Study of Primitive Landscape, Carnegle
Institution of Washington; 2 Vicc President of the Amcrican Forestry
Association; a dircetor of the National Conference on Statc Parks; and
an honorary lifc member of California's Sicrra Club.

In announcing his apvointment to succced Arno B. Cammercr, who
resigned because of ill health, Sceretary of the Interior Ickes said:

"Mr. Drury is outstanding in the ficld of conservation occupied
by the National Park Scrvice and is a nationally reccognized ~uthority
on park affairs.”

The new Dircctor was born in San Francisco, in 1889, the son of
Wells Drury and Ella Bishop Drury, both pion.crs, His father was an
carly-day Nevada and Californin editor, and Newton Drury has had news—~

aper and advertising cxpericncc.

Mr. Drury is thc fourth Dircctor the National Park Scervice has
had -~ thrce of them from California ~ since the SLerCC was created by
the Congress in 1916.




SLIGHTLY CUCKOO

By Farl Jackson,
Custodian,
Montezuma Castle National Monument,

~ George - that's short for Geococeyx californianus - didn't know
what it was all about for quite a spell, at first, Offhand, you might
say anybody coming from the Cuckoo family wouldn't be too intellectual
anyway, but that's a matter of opinion., For that matter a skunk, by
his name alone, would have been omitted from a four-footed social reg-
ister; and yet you never saw a better gentleman than a skunk,

George's unawareness was mostly a natural condition for one of
his tender age. He was only a dark spot inside a white. shell, sur-
rounded by yolk and albumen., He grew fast at this stage of his career
and finally, on a morning late in May, completed his first official
task - a house-breaking job, This was from the inside out, and effec-
tively cast him free of the egg shell. ' :

His mother must hsave been of an affectionate and understanding
nature, otherwise she would have kicked this ungainly apparition from
the nest, and hidden her head for shame at having produced such a
thing. That sgkinny body with the oversize head was completely black
and completely nude, and the head wobbled in a disconcertingly loose
manner., _

Thus a Roadrunner was born. As one of the Ground Cuckoos he be-
longed to one of the 200 odd species which make up the Cuckoo clan.
Most of these are foreigners, less than & dozen being represented in
the Americas. ~George should have had considerable pride in his New
World relatives, however, for they were definitely higher class folk
than many of the 0ld World ones; these New World cuckoos were self-
respecting birds who built their own nests and raised their own young
entirely, never resorting to that lazy and unmoral practice of going
to other birds' nests and throwing out the eggs, thet they might lay
their own in such spots.:

Most of the American cuckocs live in the tropics, frequenting the
same general country as their eloquent and colorful relatives, the
parrots. Roadrunners-are a hardy brood which can live in a great many
places,. They range from as far south as Puebla, Mexico, through the
Mexican tableland, +to as fer north 2s Northern Celifornia and Western
Kansas, and eastward to central Texas., They are not particular about
altitude, as long as it is reasonable, say anywhere from sea level to
a 5,000-foot elevation for late summer.,

Even George's father would have been appalled if he had found it
necessary to memorize 2ll the names by which he is known. Folks call



him the Cock of the Desert, the Chaparral Cock, the Snake Killer, the
Lizard Bird, the Churca, the Correcamino (Spanish for Roadrunner), and
Paisano, which is the Mexican way of calling him Fellow Countryman.
The latter name is in as good standing south of the border as Roadrun-
ner is to the north, and also stands pretty well in New Mexico, where
he is the state bird,

George was worried about none of this., He was resting., After he
had regained some strength he commenced to root about in the nest. It
was a sizable affair, nearly a foot in diameter, 1located in the midst
of a low and thick-set Hackberry tree. Its architectural features
would not have flattered a designer, but served adequately as a labor
of love in which to rear one's children. It was made of stout twigs,
and was lined with small white roots, the inner bark of a juniper,
some feathers, and for good measure a few somewhat redundant manure
chips and mesquite pods. Part of a discarded snake skin was also care-
lessly twisted into the structure.

There were four othier eggs in the nest. These were very much in
his way. On the second day a 1little sister hatched out of one of
them, and at about the same time George,having digested the yolk which
had remained in his body at birth, became hunery. IHe informed his
mother of the fact in no uncertain terms. He had a ravenous appetite,
and a remarkable capacity. It took a great deal of his mother's time
catching grasshoppers and lizards and other small delicacies for him.
If his father hadn't been interested in the young family, the feeding
task might have becomec difficult. As it was, when two more little
black bubies were hatched about two weeks later, the father was able
to carc for the older children, while the mother handled the younger
ONnecEsS e

George was a vigorous specimen, and quickly lost the  midnight
color of his birth, He looked even more clownish, however, with pin
feathers coming bluntly out of his wings and neck. When Mamma or Papa
came with a lizard hc would wungallantly have allowed the rest of the
children to go hungry, he was so eager to get his widely opened bill
forward. The parents were disciplinarians, however, and never forgot
the correct rotation for feeding. Only when it was his turn would one
of them stick the hcad end of a lizard, or whatever it happened to be,
down into his mouth,

Frequently, it happened whcn one of the small Paisanos was given
a large or a long lizard it wouldn't all go down at once. This both~
cred neither him nor his parcents. He would swallow whet he could,then
placidly wait, the tail hanging out of his mouth, while digestion made
room for more centimeters of lizerd flcsh. Finslly, with the assist-
ance of some rhythmic gulps, the meal would disappear.

Rearing a family in ecarly summer wasn't a complicated problem.



Doubtless most birds figured that out long ago, - since niost of them do
it then. There were young grasshoppers and crickets, spiders, worms
beetles, ants, bees, centipedes, scorpions, lizards, and mice, to neme
a few items of Paisano food. Later in the season there would be lus=-
cious big tarantulas, cicadas, parts of cactus fruits, several kinds
of sesds, and many other delicacies.

It rust have seemed to the folks like the kids would never grow
up. George was a strapping adolecscent before he left the security of
the nest for good, about the middle of July. By this time nobody
would have had any trouble recognizing him for a Paisano, although his
plumage, especially that of the tail, was not as complctoly developed
as in a meture individual. Even an ornithologist couldntt have told
from looking at him, whether his name - should be George or-Phyllis,
For that matter, the scme would hold true when he wus full grovm.
Which didn't bother him at all. Whatever Mothor Nature had figured
out, was all right with him.- Right now, liko most tecen-age youngstors
he was greatly concerncd with the, -consumption of huge quentities of
food,

Heving to provide his own bill of faroc was not so simple &8 hav-
ing it brought frosh killcd to his palate. He made meny a futile dash
after somo lizard or eresshopper which outwitted his inexporience,
But ho lecarnod fast, end grow quickly acqueinted with tho sandy mes-
quite flats ncar his home, and with the crcosote and palo verde cov-
orod hillsides cbove, Ho soon forgot about tho old homeustecad, oxcopt
-when hc heppened to be in tho wvieinity, end vould drop by end gaze
vacently at his mothor, s5till pationtly cngoged in rearing o lest
chick. Poor Mothor! Only a human mothor could have fully sympathized
with Mrs. Paisano for such a hophazard voy of raising o family, one at
a timec.

Ono dey Goorge madea mistake which noarly cost him  his 1life.
Any Paisono could have made it, but not meny would have forgotten that
cardinal prineiplo of always swallowing sizable prey hecad first. It
was on o damp, rather stoamy day, Jjust after o sumncer shover had
socked into the ground. Ho found a particularly 1lorge centipede,
about six and a‘half inches longe. Charccteristicelly, the contipode
was vory active, and almost maonaged to c¢seape under o stone, when
Goorgo nobbod its toil ends. A quick jerk flipocd it into the light a=-
gain. Goorge pocked soavagely at its head two or thruc times, until
he was convinced this eppetizor was ready feor his gullet, The conti-
pede wes still wigeling, but anybody knows o ccntipcde cen continue to
thrash about long after it has been killeds George grabhed onc end -
the wrong onc =~ and started to swallow it. The erushcd hoad-end
whipped around 1like e spring, to tho thin covering of the bird's
throat, and the poison corrying jews snopped once, twico, thrice. The
third time thcy conncctod, through flcsh.

George was ncvor to know such pain agnine. Ho managed to disgorge



the tormentor, and then began to flop around 1like a chicken with its
head off, Finally, between tortured gasps for air through his sore
and greatly swollen throat, he managed to drag himself into the shade
of a salt bugh. - Here he collapsed and lay as if dead, Toward evening
he arose, a weaker but wiser bird., He managed to cepture and swallow
a few grasshoppers before it became too dark to hunt, and then found
his way to his roost, a few feet above the ground in a hackberry,

He reached his full size that summer, and learned a lot, Never
satisfied to rest on 'his laurels as an epicure, he pushed himself a-
head until he could perform.the gastronomic feat of swullowing an 18-
inch rattlespake, He had to do this a few inches at a time, of course.
He loved nothing better than a big lizard or a small snake, for one of
these creatures seemed made just to go down his throat., He wasn't
particular whether the young snakeés were harmless ones or venomous
ones, They were just snakes to him, ergo, good cating,

George found an easy way of locating grasshoppers. Experience
taught that he could find more grasshoppers in the vicinity of feeding
quail, where there were several birds to scere them up, than he could
spot just by himself, So he frequently enjoyed catciiing those which
flew up out of reach of the quail. He got along all right with the
little folk, and they didn't seem to mind,

He had as much curiosity about him as & spinster in a country
town. This trait led him to investigatc a strange conformation of the
landscape near the creck, from which came many odd noises and emerged
huge creatures which were not birds, but walked on two legs, and vi-
brated 'the earth when they welked, somewhat as cattle do, Thus he
came to see the house in which lived & ranger and his wifc and child-
Tell, And ome day the wife caught a mouse in her kitchen and threw it
out in the yard when she knew George was looking, He was not aware of
the joy with which she summoncd her husbend and children to see her
newest conquest over the wild, but he was awarc that the dead mouse
was powerful good eating., So he got in the habit of looking about the
yard every day or so, Mrs. Ranger thought about setting out food
every day, but hor husband told her it was not such a.good idea, He
said it was better not +to get the wild creatures in the habit of de~
pending upon somesbody furnishing food, for it would only work a hard-
ship on them +when they couldn't get it, So George's meals came only
often enough to remind him that here was a good plece for an nececa-
sional handout,

Knowledge of the free mcals kept him from the worst nangs of hun-
ger several ‘times during that wintcr, It was a herd winter on the
desert, and Deocember and January found him with a "lean and hungry
look." There were practically no inseets at sll to be found, evcn un-
der moldy lcavcs, He subsistcd almost centirely on sewds, and on the



fow unwary juveniles of the mouse and 7rabbit clans +that he could
catche. These nmeals of fresh mest were few and far betiween. All the
lizards were in hiding for the winter, with the exception of one ex-
tremely hardy variety called the Arizona Tree Uta (Uta ornata symmet-
rica), - These fellows would come out on the warmest winter days and
bask for an hour or two on the south side of some heat-soaked boulders,

On his hungriest days he usually found that Mrs. Ranger hal thrown
out something for him, and this was a great comfort, Ie began hanging
around the house a grecat deal, and the whole family became well ac-
quainted with his odd footprints., Like all cuckoos, his toes were ar-
ranged in two pairs, +two pointing forward and .two pointing backward.
One could tell which direction he had gone, because the forward point-
ing toes left a decper impréssion in loose soil,

The children especially enjoyed watching George's antics. He was
an unconscious clown, and looked clumsy at nearly anything he did, It
delighted them to see him hurrving along with his head and " neck
straight forward and his tail sticking out straight behind, for all
the world as though he were late for an appointment. Then to see him
suddenly throw 'up his long tail when he wanted to stop suddenly, and
almost lose his balance, invarisbly brought laughter. They found that
while George preferred to be a landlubber he could and would fly when
necessary., Most of his flying, however, wos in the form of gliding,
from the top of a low tree or hill.

In February George became gravely insulted. It hapnened that Mrs.
Ranger was trapping and baending birds that winter. The birds, after
she hnd identified them and placed littlc numbered bands on their legs,
would be releassced unharmed. Onc of her wire traps was located under a
hackberry on a sandy flat just above the creek. George happened by
just after two Gambel's sparrows had entered the trap., Ordinerily he -
had no impulse to bother smaller feathercd creatures, but this time
the combination of hunger and of excitement at the frenzied fluttering
of the coptives as they beat their wings against the cage wall, at-
tracted him, He circled the trap scveral times ‘trying to reach the
birds, and finally stuck his head into the opening. He still couldn't
reach them, so he pushed, The opening was designed for much smaller
birds than he, but with somc squeezing he forced his wev inside.

Once past the doorway George found he could neither straighten
out nor stand crect. Acutc claustrophobia assailed him, and he became
panic-stricken., With savage abandon he fought the trap, running his
long beak in and out through the wirc openings, bruising the flesh un-
til he was soon blceding freely behind the nostrils, and his feathers
werc all rumpled up from onc end to the other, Never had his pride
and his dignity becn so assailed



About this time Mrs. Ranger saw what was going on and called the
children to watch, while she slowly approached the cage and lifted it.
The sparrows flew away while she struggled to get George out of the
trap. That done, she took him into +the house to give first aid for
his bleeding, and put iodine on the cut face, 'This burned like fire,
and when she took him outside a moment later, he streaked for the
bushes like a bolt of lightning. Then he felt the crowning indignity
of all - a numbered aluminum band which was fitted loosely on his left
leg, and which he couldn't possibly get off, George was peeved for
several days. Even after his feathers were all correctly preened and
his sores healed, he stayed away from the house, No more misplaced
confidences for him!

Late winter gave way to spring, and freezing nights were a mem-
ory. Buds began bursting, Lizards and snakes found the weather sat-
isfactory. ~George was feeding well and feeling in fine fettle, He
felt so well, 1in fact, that he decided any bird as peppy as he was
should get married and raise a family. Ee became articulate about it,
and began making occasional loud chuckling crowing noises, which would
have sounded musical to nothing on earth except another Paisano, Some-
thing must have worked,because it wasn't long beforc he met Georgiana,.
They were of the same age, and it was a casc of mutual attraction,
His courtship was tempestuous, their honeymoon idyllic. They located
their nest low in the spreading branches of a giant mesquite, where it
was well shrouded from prowlers! eyes by a bushy algerita bush, We
were not there when their first child-to-be was born, but may we not
suppose there was rejoicing in the family at the sight of the egg?

George took family responsibility well, spending most of his
hunting hours as close to the vicinity of the nest as possible. One
day a couple of weeks later, while Georgiana was placidly sitting on
the nést, cocking an eyc at her husband as he strolled psst the mes-
quite, death hovered near. As George was about to pass a low limestone
ledge about 30 fect away, he felt something hit his left wing, It was
an instantaneous touch, and was gone as quickly, but before it could
have been repcatcd, he moved. In the merest fraction of a sccond,
George was standing thrce fcet away, "cocking his head on onc side %06
gaze intently under the ledge. There, drawn far back under the rogk,
was the head of the huge Diamond Rattlesnake (Crotslus cinercous)
that had struck short. Only a large rattler would have felt ambiticus
about ecating a Paisano-size bird, and this one had missed a kill by
the thickness of the hard feathcers on George's wing. A yellow drop of
venom attested this as it dripped from a festher tip to the ground.

Hoping the snzke would come out, George waitcd in the viecinity of
the ledgc until it wes so dark he had to go to roost. Normally he
would have had no interest in a snake too large to czt, but this was a
different matter, For all that his cuckoo intelligcnce could ascer-
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tain, the snake was a menace to his wife and children. In the next few
days the tracks of Paisano and snake crossed several times,but neither
saw the cother. Yet it must have been written that thesc two should
clash, for the snake wos so plcascd with the feeding to be had in scv-
eral engaging rodent nests nearby that it would not lenve,

Just at sunset of a rather cool day, when the temperature was
hovering around 85 degreces, bird and rattlesnoke chosc the same time
to troverse a cleer space in the mesquite and "datclaw™ bushes,  They
were .fully 20 fecet from any cover when they beecime awerc of éach
other. George checked his customory.hecdlong stride, tsil in air, at
the seme time Crotalus was withdrawing his five and o half fect from
a prone crawling position into a coiled striking pose. A warning
rattle sounded and the enemies faced each other motionless for a sce-
ond., Crotalus moved first, for he disliked intensely to exposc him-
self like this. He started toward thc bushes.

Georgc, who wos ncrvously roising nnd lowering his crest and
t2il, moved quickly to defout this strategy. Wings sprosd and feanthers
drooping, he made a bec-line townrd the reptile's hezd. Whéreupon Cro-
talus, with even greater speed, withdrew hie hezd and ncuck, and George
vecred off to onc side, Just out of reach, The snakc, infuriated,
coiled ngain, rearing his hecd and néck fully cight inehes above the
ground. His head was drown well back, while his tail ond rottles were
out in front of him, This wos so he wouldn't overbtlance when he
struck, and was entircly different to the "coiled ropc" attitude of a
loafing snake.

Georgc darted in sgein, and the reptile struck, It hit the spread
wing feathérs, doing no harm, and agoin a drop of wasted venom fell to
the ground, while the bird retroated to begin an erratic circling
dance. It wasn't really a dance, but resembled one, as,  with head
lowered =nd his wicked looking reddish flecked eycs gleaming their ha-
tred, he derted in and out, in ond‘out, alwnys just out of range,
Every time Crotolus lunged and missed,George moved a little farther a-
round the circle, thus forcing the sncke to constantly turn and turn
in order to facc his enemy. This necessity preventcd the snake from
any rapid backwaerd movement, Of course, a snake con't literally throw
himself into reverse gear, but he gete the same c¢ffect; facing an
encmy, Mr, Rattler con flec with the main part of "his body while his
hecd and neck still point the original dircetion, thus effectively
scrving as 2 recr guerd for his retrecat.

The sound of the snoke's rattles, at first recognizable as such,
was so rapid a vibration now that it was closer to a hume. It was audi-
blc 130 fect awcy, ond wes something of a blend between the sound of o
ciccda, the hiss of a ten kettle, and the dronc of on airplane, and
w2s filled with all the connotations of dceth, Even onc who has not
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previously heard a sneke rattle and does not recognize the sound, finds
thet its vibratien stirs something within him which is primitive ahd
elementally afraid,

Despite George's efforts to the contrary, Crotalus had succeeded
in edging several feet nearer &« big mesquite and its widespreading basal
branches, Ftrenziedly the bird darted in agein, his wing feathers stir-
ring up dust, and his head and neck equalling “the snaoke's sinuosity
and specd of weaving movement. Crotalus struck, in a great flutter of
feathcers and dust, and George emerged on the other side, paenting. The
snake was even closer to the bush, Again George had saved his life
with-'his bezting wing feathers, but he had again failed in his objec-
tive, that of driving his sharp beak into the enemy's skull, He began
his restless darting in and out agein, and this time Crotalus was show-
ing the cffects of persccution, Blinded wlth rage the snake now struck
viciously ot cach half lunge of the bird, "and his own powerful body
wearicd, His lunges slowed, and, his body weaved uncertainly each time
he reered his hcad and neck.,

The Paisano rcsted a moment, and Crotslug' rattles vibrated more
slowly. Suddeniy the snake abandoned caution for a moment to swing
his Dbody baek in 2 half gliding, helf'crawling scmblance of a loop.
This brought him within five fect of protecticn, but now hc had to meet
another rush. This time George w2s faster thon the tiring snake, and
amid a threshing of coils, his beak struck homc.  Crotalus, mortally
hit, loshed valiantly but futilely a2t George, and then tricd to conceal
his injured head. Another lightning sally crushed thc bones of his
skull. '

George was such on c¢xhausted victor thdt it was 211 he could do to
stand, as he staggered drunkenly a few fecet oway to staind with feet
wide apart, wing ond tnil feathors drooping from fotigue now, his head
drooping and his tongue lolling, In this pose his wifc found him when
she came proudly to announce that she had laid another egg. And
strangely (or was it so odd?) George's head lifted, he drew up his
wings, and his impudent tail soared on high again. For had he not truly
come into his own? He was husbond, father, and mighty foeman and de-
fender of his family,
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HEALTH SAFEGUARDS IN THE PARKS

By H. B. Hommon,
Senior Sanitary Engineer,
U. S. Public Health Service.

Water pumped from the 4,300-foot well in Mesa Verde National
Park, Colora:o, has a temperature of 110 degrees Fahrenheit. It has
the taste of dissolved iron, and there is a slight odor of hydrogen
sulphide, Taste, odor, and heat are removed by discharging the water
over a cooling and aerating tower, treating with lime, settling in a
tank, and filtering through a rapid sand filter. The water then is
cool and palatable.

On the South Rim of Grand Canyon National Park, Arizona, where
scarcity of water several years ago necessitated hauling it 100 miles
in tank cars at the almost unhcard of price of more than $3 per 1,000
gallons, M"industrial" woter is now manufactured at 35 cents per 1,000
gallons. This water, uscd exclusively for such purposcs as generating
steam in railroad locomotives, flushing toilets, and irrigating lawns,
is made by reclaiming scwage whosc disposal previously was something
of a problem in itseclf,

And what beconies of the millions of tin containcrs that bring in-
to Yosemite National Park, California, a large amount of the food con~
sunicd by the half mnillion visitors there cach year? The cans are
pressed into bales, thus reducing their volume about 90 per cent, and
arc then used to fill borrow pits or are otherwisc buried.s This pre-
vents creation of unsightly and fly-breeding dumps. The same practice
is followed in other parks.

Visitors to the national parks and monuments have littlc, and
frequently, no conception of the work that gocs on bchind the scencry
to provide safeguards for protection of their health., It's all accom-
plished under supervision of the U, S. Public Hecalth Scrvice, The cf-
foctiveness of the program can be readily  measurced when it is eox-
plained that since its inauguration in 1921, only three cases of
typhoid fever have becen reported in the national parks and monumcnts
‘west of the Mississippl River, The sources of infection of those
three cases have never becn determined, so it secems reasonable to con-
eclude that they may hove originated outside the parks. .

There 1is no placce in any national park or monumcnt where un-—
trcated scwage 1is discharged into a stream or lake, WWhere there is
only a-small volume of séwage the genoral practice is to scttle it in
a tank and either discharge the effluent into covercd channels in
porcus sub-soil, or into open ditches or ponds in isolcoted places, or
to filter it through sand. For the largcer volumes produccd in such
creas as Yoscmite Valley, and the South and North Rims of Grand Can-
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yon, complete treatment and disinfection of the sewage is required,
and it has been necessary in each case to design a plant to meet local
conditions. Althcugh it is used exclusively for industrial purposes,
the effluent from the plant at the South Rim of the Grand Canyon now
neets the U. S. Public Health Service bacteriological standards for
water supplies used for drinking and culinary purposes on cormon car-
riers in interstate traffic. This plant produces approximately 165,000
gallons of water daily during the summer. To preclude any possibility
of making cross-connections between the fresh-water piping system and
the reclaimed sewage-water pipe lines, ‘the latter are covered with
vitrified pipe, have a lower pressure than the fresh-water lines, and
the outlets are painted red and posted with warning signs.

At the North Rin of Grand Canycn, and in Zion, Mount Rainjer,
Yellowstone, and some of the other national parks and nonuments, the
sewage 1s settled, then disinfected if necessary, and sprayed over
natural ground surfaccs in places vhere there is practically no run-
off to streans. This is a practical, -.economical and inexpensive
method of sewage disposal which can be used wherever local conditions
are favorable, "

A sewage treatrient plant of unusual design was constructed at the
headguarters arca in Rocky Mountain National Park, Cclovado, to nect
severe local conditions. The sub-soil is inmpcervious, there is a small
volume of scuage, sub-zoro weathuer nrevails ovor long neriods, and a
high degrece of treatment is required. . The unusual feature of the
plant, which consists of a sentic tank and sand Tilter, is the build-
ing over the filter. This building has glass on the side exposed to
the sun, to provent freezing of the filter in winter., The filter,
waried by the sun, has operated without serious trouble from freezing
even when the temperaturc has beun 28 degrees Fahreonhoit below zero.

In cases where develoncd arcas in natiomnal parks and nonunents
are adjacent tc lakes or rivers, the problems of sewage disposal be-
conic  involved with mony practical considerations. At the Hemcnway
Wash dcvelopment in Boulder Dam Netional Recreational Arca, Nevada,
the lodge, cabins, and campground arc being constructed just above the
high water level of Lake Mead. It was not considered advisable to
discharge cven highly purified secwage into the lake. The only alter-
native was to pump it to a trcatment plant located where there would
be no interference with present or future developnents. The plant and
pwiping station werec recently complcted and are now in operation,

The most difficult problen of scwage disposal was in Yosenmite. A
treatnent plant constructed in 1921 bccame sc badly overloaded and was
so cobsolete by 1930 that it caused a scrious odor nuisance and had to
be replaced, The lower end of the vallcey wherc it was necessary to
locate the new plant, is very narrow, and the site sclocted was adja-
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cent to the Merced River, less than 100 yards from two main highways
and a bridle path. Many people believed that sewage could not be
treated in this area without an cdor or other nuisance. The plant
would have to fulfill the following requirements: it must not be prom-
inently in view from roads and trails on the floor of the valley or
the trails along the canyon walls; it must not produce odors or noise;
and the effluent, which had to be discharged into the Iierced River,
must not contaminate the water or kill fish. A modzrn treatment plant
using mechanical equipment and requiring & minimum amount of space was
designed to treat the estimated maximum sewage flow of 1,200,000 gal-
lons daily. It has been 1in successful operation since 1931 without
complaints of any nature.

In Curlsbad Caverns National Park, New Mexico, it is necessary to
pump sewage from comfort stations, and liquid wastes from the lunch
room, 750 feet underground, into the sewer system on thc surface. Sew-
age pumps are generally designed to 1lift sewage around 150 fect. Sol-
ids in the liquid wastes from the caverns are reduccd to a very smnll
sizc, by comminutors, so that thc pumps can handle this waste without
stoppage.

Before public health work was undertaken in these rccreational
arecas on an organized basis, it was the general practice to haul gar-
bage and refuse to places just outside the developed creas and pile it
on the ground. lany of these garbage dumps covered several acres, and
all of them were a scrious nuisance. This was prior to the days of
extensive public campgrounds, when practicnlly all gearbaze and rcfuse
came from the kitchcns of hotels and lodges, and containced a high per-
centage of water. The commorcial incincerators were built to burn
fairly dry gorbage and refuse, so it was necessary to design one suit-
ablce for handling wet garbage. Eighteen incincrators of this type are
now in opcration, The fly problem at these plants is solved by plac-—
ing water pipes in combustbn chambers and using the hecated water for
washing the gorbege cans, trucks and platforms, In arcas where inein-
erators hive not been installed the practice is to dump garbage into
trenches and cover it daily with carth,

The beginning of public health work in national parks and monu-
nents can be traced to the late Stephen T. Mather, first Dircector of
the National Park Scrvice. In the latce summer of 1920, he rcquested
the U. S. Public Health Service to detail a sanitary cnginecr to in-
vestigate water supplies, scwage disposal, and general sanitary condi-

tions in some of the western national parks. The writer was given
this assignment, and arrived in Sequoia National Park, California, in
September of that year. The general sanitary conditions there, as

they pertained to cleanliness of campgrounds and buildings, were sat-
isfagtory. Thec water supplies werc from springs which werc apparently
not seriously contaminated.  Therc were no comfort stations. Goarbage
and refuse were hauled to 2 dump.
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General Grant National Paerk, adjoining, was next visited, and
then Yosemite, followed by Yellowstone, in Wyoming. In General Grant,
now a part of the Kings Canyon National Park, sanitary conditions were
about the same as in Sequoia. In Yosemite, raw sewage was being dis-
charged into the Merced River; and in Yellowstone, untreated sewage
from the hotels, 1lodges, stores, and residences flowed directly into
stroams. Some of the water supplies in Yellowstone and Yosemite were
either contaminated or subject to potential contamination,

The superintendents of these four parks were, of course, aware of
the conditions, but they were handicapped by lack of funds., There was
no traincd personnel. The report to the Surgeon Goneral included a
rocommendation that a sanitary engincer from the Public Health Scrvice
be detailcd for tomporary duty with the Park Service. Mr., Mathor then
requosted thot such an assignment bo madce, The detail was given to
the writer, in lley, 1921, whon ho was placod in charge of Interstate
Sanitary Districts & end 6, with hecadquarters in San Francisco. In-
specctions wore made that summor im all of the westorn national parks.

Since only two of tho parks had recsident enginocors, it was nocos=~
sary for the Public Hecalth Serviec cnginccrs to preparc plans and cost
cstimotes for tho sanitary utilitics most urgontly nccded. Tho Con-
gress was fairly 1liberal with ecppropristions, and within a vory few
yoors allotmonts wore made rogulerly for additionel omployus, for
water-works, and development of campgroundse. The numbor of visitors
to the neational perks ond monuments incroascd ot a  rapid rote from
yeer to ycar, and cdditioncl arcus wore added to tho Systom, but ado=-
quate sanitary focilitics have boon provided to meot these increascd
domands ¢

From 1921 to 1932 the cooperation of the Public Health Servico,
as roprescntod by the Scn Francisco office, oxtonded to all national
parks, including thosc in Alaska and Hawaii. -In 1932 the country wos
divided into castern end wostern divisions, The western officeo was
givon the torritory wost of the Mississippi River, oxcopt that Ilot
Springs lational Park, Arkansas, was ploaced undor tho oastorn division,
with hoadquartors in Intcrstate Sanitoary District No. 2, in Washington,
De Ce This crrangement is still in cffcect.

The National Park Sorviece, cooperating closcly with the Publie
Henlth Scorvice, haos mado cvery offort to provide comploete protection
for tho health of park porsonncl and the millions of pcople who visit
the poerks and monuments cach yoar.
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- FOSSIL FOIESTS

By ii. V. Valker,
Associate Pirk Naturalist,
Crater L.ke National Park.

The word fossil, as applied to fossil forests, mar be defined as
"any indication of the former existence of plant or forest growth."
These indicutions may be any of the following: petrified wood, coal,
fossil lecaf impressions in sandstone or shale rocks, casts or molds of
runks, branches, leaves, and sometimes concs and fruits. A fossil
forest might be made up solely of the very delicite leaf impressions
of the trecs and shrubs of some prehistoric forest, with thesc impres-
sions nou prescrved in the sandston:s and shales of virious geological
periods.

The term potrificd forest infors a "change to stone', so that we
should expcct to find a for.st literally tuinod to stonc. This is in-
deed far from the truth, for therc cre certain very definite limita-
tions rcgarding the possibility of an objuct being pctrified. To pet-
rify, the spccimen must be solid like wood, yot porous and cellular
enough for the infiltration of watir 3in which various mincrals have

bcen dissolv.d. For that rcason a pctrificd forist 1s bound to be
limited to the trunks and branches of the troes and shrubs which made
up the original 1living fov.st. A potrificd forest is also a fossil

forcst, but many of thc fossil forests arc not putrificd forosts.

The Pctrificd Forest National ilonument, Arizona, is the most out-
standing petrificd forest in the United States. It is also a fossil
forcst, for, in addition to petrified logs and branches of a prchis-
toric forest, it has fossil cvidence of the lcaves of the tries, the
conc scales, and the undcergrowth which was composcd of various tynes
of ferns, rushes, and cycads.

: In north ccntral Kansas there is an exposcd layer of sandstone
callcd the Dakota Sandstonc. Very few fragments of pctrificd wood are
to bc found in this formation but some of the sandstone has many beau-
tiful impressions of fossil lcaves which indicatc the former presence
of a grecat forust., This is a fossil forcst whore sciontists recognize
such forms as cucalyptus, sassafras, birch, bcech, walnut, and acacia.
These arc forms that for the most part are now found far away from the
plains of Kansas, yct the forcst grow and flourished thore many mil-
lions of ycars ago. '

Although cach onc of our petrificd forcsts may have a slightly
different story as rozards the type of mincral rcplacement, the geo-
logical agc, or the kind of troes, a number of gencral conditions were
the samc in cach instuncc. The tree trunk or branch did not rcemain on
the surface of the ground or the water, or it would have dceaycd.
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‘HOW OLD ARE TEE FOSSIL FORESTS?

Geological Geological Age in Fossil Forest
Era Period Years Localities
Recent
Pleistocene 2,000,000
Pliocéne 17,000,000 Redwood Fossil Forest, California
Cenozoic - Pt - -
- Miocene 37,000,000 Gingko Fossil Forest, Washingtone. Florissant Fossil Forest,
' Colorado. Yellowstone National Park Fossil Forest.
Oligocene 147,000,000 Fossil Viood in White River Formation of South Dakota,
i ¥Fyoming and Nebraska.
Eocene 100,000,000 Fossil Leaf Impressioms, Green River, ¥Wyoming.
Black Hills Petrified Forest, South Dakotae. Texas Fossil
Cretaceous 121,000,000 Forestse. Fossil Leaves in Dakota Sandstone, Ellsworth Cownty.
Potrified Wood in Comenchecan Formation, Harpcr Cownty, Kensase
- A . — Fossil Cycad National Monument, South Dakotae. Fossil Wood
liesozoic Jurassic 151,000,000 und Cycads, Froeze Out Hills, Wyoming. Fossil Gingko
Leaves, Douglas Cownty, Orcgone
. . - A Pctrificd Forest National HMonument, Arizonae. Utoh Fossil
Triassic 177,000,000 Forcst, Zion National Park and Capitol Recf National
Monumente Now Mcexico Fossil Forest, Tucumenri, New lMexicoe.
Permian 213,000,000 . Fossil Leaf Imprcssions in the Supol Formation, Grand
Conyon National Park, Arizonc.
& : / Coal Beds Fossil Forests, Carbonized Trunks and Leaf
Paleozoic Serivan. Ly 70 g0, ) Tmprossions, Coal Bods of Pennsylvaniose
Devonicn 337,000,000 New York Fossil Forest, iicar Gilboa, Few York, on

Schoharic Creek.




The first step in its preservation was that it was either buried in
the ground or submerged in water, thereby protecting it from the ele-
ments of wood decay and disintegration. A log would sink in the water
when it became water-loggsed, or it could be buried in the ground by
the deposition of silt or sand carried by streams during flood peri-
ods., Volcanic eruptions of ashes and mud might cover such objects as
vere on the surface of the ground.

The second step requires that water, which has in solution cer-
tain minerals, must come in contact with the buried wood 2z2nd complecte-
ly saturate it., This may be the normal ground water or mineral charg-

ed water of lake or strecam,

The third step, and the onc which is perhaps least understood,
involves the deposition of mineral matter in the cells and woody por-
tion of the tree. Undoubtedly this infiltration and precipitation must
be repeated many timcs beforc o large tree trunk can be complctely re-
placca with minerals and thus petrified. In somc spucimens this re-
placcment was so slowr and perfeet  that the original structurc of the
cclls, growth rings, and nith rays arc casily rccognized. In othcrs
the conditions were such that although the outword appearance of the
trce trunk is unnistokable, thoe cntire inncer structurce is a mass of
minsral moterial without o ticce of the original cellular and woody
structurc., This last oxample is hordly more thon a cast or mold.

The fourth stup has to do with the prescnce of the petrified wood
on thc surface of the ground today. The answer is that although the
trocs wiere once  buricd pirhaps by hundreds  ar thousnnds of fiet of
rock, crosion has sincc removed this covering and once more thesc ob-
Jeets have come to rest on the surface of the ground.

Thus wc sce that the recipe for a petrificd forcst requirces bur-
ial or submorgencce;  infiltration and saturation; mincral deposition
(rcplacement or infilling) by precipitation; and finally, cxposurc by
crosion. Likec all good rccipes thore are possibilitics of unlimited
slight deviations, c¢ach onc producing peculiar results which only add
to that long list of naiture's scercts.

"Howr long did it tuke?" is onc of the intercsting cucstions about
petrificd forests, The answer is far from satisfying, for very little
is knovm about the timc involved in thc actual mincral replaccment.
Modern cxperiments have proven that it could be quite repid, or again
the replacement of cven a small branch might require hundrcds or thou-
sands of yezars. It sccoms that the process can be spocded up, slowed
down, or brought to o complctc standstill by slight variations in min-
cral content of thc watcr; by introduction of forcign mincrals, or by
foilure to provide proper conditions of scturation and deposition of
the mincrals carricd by the watcr. The placing of small blocks of
wood in ccrtain of the hot springs of Ycllowrstonc National Park,
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Wyoming, and the study of others which were found in the springs, give
us a clue to the process of replacement or infilling, and also give
ample proof that the time element involved in the replacement is an
extremely variable one.

Petrified wood may occur in various forms. Since the replacement
process involves a deposition or concentration of the minerals carried
by water, a great variety of minerals might be in solution in the wa-
ter which would result in various types of petrifaction or replacement.
If calcium carbonate (lime) is in solution in the water and replaces
the wood, we have what is called calcification. Wherec silica is the
replacement mineral, we call this silicification, When the water car-
ries iron and sulphur, and the replacement mineral formed is pyrite,
we have what is called pyritization. Where slow dccay under watcer
results in the concentration of carbon, the fossil log may consist of
carbon, showing more or less distinctly the form and structurc of the
original tissues. This is called carbonization.

Silicified wood is extremely hard and durable. All of it does
not look the same, for the presence of various impurities in the water
along with the dissolved silica, such as iron, manganese, and aluminum,
may produce not only different forms of structural replacement but
will often result in the formation of beautiful colors and tints. Thus
when the silicified wood is highly colored we may, depending in each
case on the color, get such forms of petrified wood as agatized, opal-
ized, jasperized, or carnelianized. This cxplains the beautiful agat-
ized wood 1in the Petrified Forest National Monument, and the highly
colored opalized wood of Nevada, Montana, and Washington.

To give some idea of the widesprcad occurrence of fossil and pet-
rified forests, attention is callcd to the following localitics which
have been selected mainly because they represent a fairly wide variety
of types and conditions:

Petrified Forest National Monumsnt, near Holbrook, Arizona - This
is the most outstanding of all the arcas, for, although it is called a
petrified forcst, it is one of the most complcte fossil forests of the
world., Originally estoblished as a national monument to protcct the
greet number of beautifully colored agatized and silicified tree
trunks, it is now bccoring known for its deposits of leaf and plant
impressions of not only the treces, but also of all the plant forms
that were prescnt when the forest grew, such as ferns, cycads, and
ncocalamites, The petrified boncs of great reptiles and amphibians
that lived around the lokes and pools of this once luxuriant forest
arc also found here., It is belicved by some authoritics that some of
the trces were buriced upright in the position in which they grew. Most
of them arc on the ground. This may indicate that they were buried
where they fell, However, this theory is still a matter of controver-
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SYe Others were carried br rivers and streams for some distance, as
shovm by the battered and torn ends.

Gingko Fossil Forest State Park, near Ellensburg, Washington, on
the Columbia River - This area contains among its petrified tree trunks
the remains of a very intercsting type of tree called the Gingko,. It
is commonly known as the Maiden-hair tree.,  Although once widely dis-
tributed -over the world it is now native only in China and Japan. An
old lava flow covered the sedimentary rock in which this forest prob-
ably grew. The petrified logs are buried in the lava, which is be-
lieved to have flowed into a lake basin -in which there were cither
water-killed stumps, water-logged trees, or floating driftwood. As
the lava cooled, a deposit knowm as "pillor lava'" .ms formed around
the tree remains,  The replacement mincral is silica, in a form com-
monly called opal. '

Florissant Fossil Forest, ncar Colorado Springs, Colorado — Some
of the petrified. trecs have beem identificd as sequoias, thus proving
that the sequoia trecs werc once much more widely distributed over the
United Statcs than they arc today.  The deposit, which scems to be an
accumulation of silt and volcanic mud and ash in an old lake basin, is
also noted the world over for its fossil remains of insccts, fishes
and other animal forms., Many of thes. are prescerved as very delicate
impressions in the finc-grained thin-beddcd shales of this mioccne
lake deposit,

Rcdwood . or Calistoga Petrificd Forest, ncar Calistoga, Sonoma
County, California - Hore we have the petrified remains of great se-
quoia trees that were buried and prescrved by the voléanic cruptions
of Mt. Saint Hclena, Some of these spocimens arc very lurge and many
appear to have fallen in the same dircction, that is, away from the
onrushing volcanic dcposits. Continu.d excavating would probably re-
veal a large numbor and varicety of trocs.

© New York Fossil Forest, on Schohariec Creck, ncar Bilboa, New York-
This is oftcn rceferred to as "the oldest known petrified forest", for
the large stumps of tree forns date back to the devonian period, some
337,000,000 years ago. Other trec—like forms herc seem to indicate
hat in this period the first truc forcst growths appcared. Rccon-
structions and restorations of this devonian forest are on exhibit in
the New York State Muscum in Albany.

Fossil Forests of Yzllowstone National Parl, Vyoming, ncar the
Lemar River - Although therc arc scveral fossil-bcaring localities in
Yellowstone National Park, the petrificd forest arcas are probably the
most widely knovm,  This petrificd forest is knovm the world over be-
causc crosion has now uxposcd not only onc, but scveral standing pet-
rified forests, one above the other, indicating that = forest grew and



was buried and another grew and was buricd, until some twelve or more
successive forests hed been buried by the volcanic ashes and mud that
accumulated and finally filled this old bagin.

Fossil Cycad National Monument, near Edgemont, Scuth Dakota - Pet-
rified trunks of cycads, another type of tree now extinct in North
Amcrica, were found so abundantly in a small area here that it was set
aside a2s a notional monument. The replacement of thesc specimens was
so perfect in every detail that when thin sections were made and stud-
ied microscopically, it was possible to rcconstruct the actual flower
parts with great accuracy. The cycads, like the gingkos, beccame ex-
tinct in North America for no explainable reason, and are today found
native in only a few isolated places in the world.

Black Hills Fossil Forecsts, near Rapid City, South Dakota - There
is = large amount of petrified wood scattercd throughout the jurassic
and creteceous deposite exposcd around the Blnck Hills rcgion.  Many
of the speccimens arc well preserved silicificd trunks of trees that
measurc several foet in dinmeter and occasionnlly 100 fect long.

Toxas Fossil Forests, near Glen Rose, Mrdera Springs, Big Bend
National Park Projuct, wnd Palo Duro Conyon State Park - Petrified
wood is widely scattorced over Toxos, and in some instonces it is high-
ly colorcd. In some sections, such as near Glen Rosc and Fort Worth,
these forests have been almost complotely destroyed by private indi-
viducls who have taken the petrificd vwood for usc in  constructing
buildings and fences., Host of these potrificd and fossil forests are
- found in exposurcs of the crectaceous age. Early crctaccous forests
have been pretty well rceconstructed from studies of the fossil leaves
found in such cxposurcs in scveral Texas localitics. Petrified wood
of triassic 2ge is guite cbundant in the Palo Duro Canyon State Park,
necar Amarillo,

Utah Fossil Forests, near Zion National Purk, =nd Capitol Rcef
National Hkonument - Petrified wood is found in many of the triassic
and cretaccous exposurcs in this region. Lorge silicified logs sever-
al feet in dimmeter ond 50 or more fcet in length mny be secn in the
southwestern corner of Zion National Park, and also ncar the village
of Fruita, in Capitol Reef National Lionument. There are a few fine
petrificed logs in the triassic and crctacceous exposures cast of Bryce
Canyon Notional Park ond scattered over the Escalante and Paria drain-
ages. Fossil le:f iupressions of ferms, cycads, ond ncocalamites have
been found in the chinle cxposures in Zion and Capitol Reef, ond cre-
taceous fossil lcaves have been found in the sandstoncs below Bryce
Canyon N~tional P.ik. 4 silicificed trunk of 2 cycad was found as a
washed boulder along the Virgin River in Zion Canyon.

The study of fossil forests has made possible the reconstruction
of typical scones of cach of thesc different geological poriods,. The
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student of historical geology has bcen able by a careful study of
these remains to visualize the conditions that prevailed in each area.
Resecarch 1in onc area has made it possible %o reconstruct the trees
with their leaves, foliage, and in some cases, their flowers, In an-
other instance, through indirect cvidence, there appear signs of at-
tacks by insects such as bark bectles, thus making it possible to pic-
turc the forest pests of bygone days. The underbrush of some fossil
forests may even be worked out in detail, one area having growth of
ferns, rushes, and cycads, while in another the growth was composed of
shrubby currants, laurels, dogwood, and vines., The animal 1life that
was present in the old forests may somctimes be pictured when the fos-
sil hunter is fortunate enough to find thc petrified bones, tceth, and
skelctons of giant reptiles and amphibians. In other regions the del-
icate impressions in the shale reveal such forms as bces, butterflics,
beetles, flies, and wasps.

One of the intercsting facts learncd from the study of fossil
forests is that many typcs of trees which arc now restricted in their
natural range, such as the sequoia in California, wecre once widely
distributcd over the United States., For example, there arc fossil se-
quoias in Colorado and Wyoming.- Such forms as gingkos, cycads, and
araucarias, now found only in wvery restricted growths in foreign coun-
tries, once grow luxuriantly in Washington, South Dakota, and Arizona.
The densc jungles of ferns, rushes, and cycads indicated by the fossil
remains in the Petrified Forest National Monument would tend to prove
that this region which is now an arid plateau country, was once a
swampy lowland with an abundance of moisture. A study of fossil for-
ests 1s a key to the past in which is revealed a wide variety of for-
est growths in as many different environments, some terding to indicate
that temperate or semi-tropical humid conditions once prevailed in
arecas that today are arid and frigid; or that low valleys and inland
lakecs once existed where we now have high mountain ranges.
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PROGRESSIVE FIRE-FIGHTING

By Clair V. Cooke,
Ranger,
Carlsbad Caverns National Park.

Speed is-essential in combatting forest fires, so foresters have
developed an efficient fire detection and transportation system, which
includes use of airplanes and parachutes for dropping men and supplies.
Fire-line construction has lagged somewhat in the speeding up of the
fire-suppression game, Machinery for all-round use in the construc-
tion of fire lines has not proved practical everywhere, However, a new
method in the use of o0ld reliable hand tools has done much to speed up
line construction in most types of forest, grass, and brush fires.
This is known ag the progressive,or one-lick method; one-lick, because
the workers progress along the line without passing one another, each
hitting one "lick"™ in a place with an axe, McLeod tocl, shovel,or oth-
er tool. Upon more extensive use it was found +that it often worked
better to provide for the men hitting more than one lick in a place,
hence the progressive method, which is now being taught in National
Park Service Tire schools.

In tests that have come to my attention this method has shown in-
creased speed over the old sector method, and variations of the sector
and other methods, Nearly the same kinds of tools are used so the
question arises as to why this method is so nmuch faster. The largest
single saving of time probably is made by men not having to stop work
while others pass them, Also, time is saved by men using the tools
with which they are most familiar.

Perhaps & sample "lineup" will help. This lineup can be varied
to suit the timber type, ground cover, and experience of men doing the
work., For an average timber type a twenty-man crew forsman would work
the men about ten feet apart in this order:

111 L1 11111111 1l 111 1
Mopup crew, Pulaski tools, Line construction  Sawyers Axemen Line
shovels and backpack pumps. crews; McLeod tools (Clearing crew) loca-
Snag fellers, if needed, and shovels, ter

This accounts for twenty men and can be varied to suit the number
of men and conditions. A straw boss would ordinarily be with each of
the three divisions, The foreman would work back and forth along the
line, keeping the line closcd as much as practical, considering safety
and the fact that each man should be kept busy. Some of the points
mentioned against this method are: it is too strenuous;the lead men do
most of the work, leuving the rcar men to loaf; it takes a well-train-
ed crew which you don't always have when using CCC youths.

It is admitted +that o well worked out progressive msthod of at-
tack sots a fast pace. This can be remedied by rest periods of five
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to ten minutes per hour, It will be found that the accomplishment
will still exceecd that of other methods, and that the men will be bot-
ter satisficd +to stop long enough to roll a smoke and enjoy it than
they are vhen getting all of their rest on their feet while passing
each other, Time is usually a vital element, cspceizlly when trying
to beat the cxtreme burning period of midday or aftcernocn.

Good supervision by the foreman and strawbosses will keep the
procession moving fast enough so there will be work for all, The fore-
man should keep a full view of the whole job and signal +the lead to
slow up or move ahead, as required., An efficient man on the rear helps
a lot, especially with the inexperienced crew. If the rcar line build-
er knows what +the finished fire 1line should be, he can be used as a
pace setter and each of the others instructed to keep the proper dis-
tance ahecd of the man behind him. With each worker further instruct-
ed to tell the man ahead to get out of the way, the crew will usually
get to swinging along and constructing a surprising amount of line.
Sometimes less men per crew is the solution, If ten men will control
the fire quickly, why take twenty?

Once the overhcad understand this method, it probably can be used
with a more inexpericnccod crew than is required for other systems.
With the progressive metihod each man, as a rule, needs to be able to
use only one tool. Bven the least experisnced man can do some good
with a shovel or McLeod tool, while the inexperienced axeman may do
practically no good, and in addition may be a menace to the safety of
himself and others. As compared with the scecctor method, the progres-
sive method has the advantage of not depending upon incxperienced in-
dividuel workers to build and hold a section of line. A chain is no
stronger than its veakest link. If you hove a chain of men building
individual sections of line,one individuzl who is weak =rith a pulaski,
or in fire knowledge, may lose his secticn and cause the loss of the
entire line.

been found uscful to'have extra tocls with
can bc made if the 1lincup n2s used 1in the
best advantage. When a large variety of

In some types it has
the crcw so that changes
start does not work to the

tools is needed it may be
A couple of extra shovcls,
cicnt to balance the tools
the foreman or strawbosscs
some kind in each hand and

nccessary to use onc man as a tool carrier.
axes or pulaskis will, as a rule, be suffi-
with the ground cover cncountered. Usually
can accomplish this by cecrrying a tool of
making chonges when nccessery.




PARK SERVICE RANGERS

By Eugh M, Miller,
Superintendent,
Southwestern National Monuments,

A lot of boys want to grow up to be rangers. The juvenile con-
ception seems to include the Lone Ranger, Texas Rangers, Nelson Eddy,
and forest rangers engaged exclusively in riding and fishing, and
fighting forest fires, The Park Service ranger isn't so definite a
part of it, but the word réinger connotes romance in any context. There
is still a faint confusion, in the adult public's mind, between park
rangers and forest rangers, though millions of persons meet park rang-
ers every year. Most of us who wear the National Perk Service uniform
have tried courteously to explain the difference when park visitors
identify us with the Forest Service. It is not at all sure that we
succeed, Perhaps i our uniforms were not grecn, but sky blue or
scarlet, the visual aid would help our friends to file their ideas
correctly. Forest rangcrs are such uniformly finc foellows that our
feelings are not hurt badly, yct our pride in our own organization is
such that we would like to be identified with it. Thus it is pertinent
to set forth the differcncc. ’

First of all, the park ranger and the forest rangoexr work for dif-
ferent departments or thic government. The park rapger docs his daily
tasks for thc Department of the Interior; the forecst ranger, for the
Department of Agriculture, The forest ranger is prinmrily concerned
with +the conscrvation and wise commercial use of his district; the
park ranger, with the prescrvation intaot of the arce's primitive vel-
ues and noncommercial public usec for purposcs of recrcation and in-
spiration, The obligation to proteet the valuegs entrusted to his
charge is basic in thce duties of cach. Trus many of the actusl func-
tions arc similar - both take precautions to prevent and detcet forest
fires; each is a ey man in the organization which fights forest firces
and combats inceet infestations., At othor points there may be simi-
larity. Roereational use of the national forests is cncouraged and
there €till is grazing in certain federsl park arcas., Suncrvision and
control is exerciscd by the ranger in each case. In both services the
ranger force is the protection force. The cssenticl difference lics
in the diffcerent types of usc for which the areas arc intconded. The
park ronger has no timbor sales, no cutting permits; sraczing permits,
only rarcly. The forest rungur hes them all, but he has only inciden-
tal, instcad of highly dcveloped, concern with the trev:ling publiec,

Many Nntionel Park Scrvice areas are either almost <trecless or
have nothing that coulé be described as a forcst. Veu thesc arcas do
require protcetion and they have park rangers to effeet it. And so
the park ranger is not necessarily a forcstor at =zll. Ho mar be pro-
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tecting an important archeological area, or a fine stand of desert
vegetation, or a superb geological exhibit, or an historic building
and the lands which surround it. He may need no horse and saddle, may
make no lonely patrols, The distinction is important in the south-
west, where rangers selected from the eligible lists maintained by the
Civil Service Commission frequently are assigned to archeological
areas which lack enough shade to shield a languid hen from the rays of
the noonday sun.

‘The editor asks, for the benefit of aspirants, "What qualifica-
tions are necessary to obtain appointment as a Park Service Ranger?"

The last civil service examination to establish a list of persons
eligible for appointment to positions as park ranger was given in
1937. In its announcement of the examination, the commission stated
thaty

Applicants must possess the following qualifications:

1. They must be citizens of the United States.

2. Education and experience,—-They must show that they have
had at least 30 months of responsible fiecld experience
of a progressive and technical character in park or for-
est work, involving such activities as fire and insect
control, protection of wildlife and of scenic or histor-
ic features, which experience must have included at
least 6 months of actual employment as foreman or employ-—
ment in a similar position involving the supervision of
at least three or four menj; provided, that the success-
ful completion of each year of study in a college or
university of recognized standing in work prerequisite
for a degree in forestry, biology, archeology, geology,
history, landscape architecture or enginecring, will be
accepted in lieu of 12 months of the prescribed exper-
ience wup to a total of 24 months, and that applicants
who substitute 2 years of study in the above majors for
the prescribed experience will not be required to show
experience as foreman; and, provided further, that in
any event at least 6 months of the required experience
must be shown.

At least 1 year of the required cxperience or education
- must have becen acquired within 5 years next preceding
the date of the close of receipt of applications.
Seasonal Experienec.——Applicants who show that they served
at least two seasons of at least 2% months each as ran-
ger or guard in a national park, national monument, or
national forest as described above, will not be required
to show the 6 months' experience as foreman.
Nonqualifying Experience.-—No credit will be given for (a)



experience acquired before the applicant reaches the age
of 18 years; (b) forestry experience such as lumbering,
cruising, scaling, etc., or other types of forestry work
not direetly related to park activities; (c¢) routine
woods or ordinary farm or plantation work; (d) rodman,
chainman, laborer, etc., on survey work.

3., Age.—They must have reached their twenty-first but not
their fortieth birthday on the date of the close of re-—
ceipt of applications. These age limits do not apply to
persons granted prefereiice because of military or naval
service, except that such applicants must not have
reached the retirement age.

L+ Physical Ability.-—Applicants must be in sound physical
condition and good hecalth, able-bodied, and capable of
enduring hardships and performing severc labor under
trying conditions, The commission will reject the ap-
plications of persons whose height and weight are grossly
disprovortionate, other mcasurements being considered;
also the applications of persons who have flat foot,
herniz, organic heart discase, or other serious physical
defects which, in the opinion of the commission, would
render them unfit to perform the duties of tue position,
Vision, without glasses, must be at least 20/40, both
eycs combined, with at least 20/50 in the weaker eye.

Height and Weight.——Applicants must measure at least 5
feet 7 inches in height without boots or shoes, and
weigh at least 145 pounds in ordinary clothing without
overcoat or hat. The height and weight recquirements
will be waived for pcrsons entitled to military prefer—
ence,

Invalids and consumptives szcking 1light out-of-doors em-—
ployment are not qualified for the work and should not
apply.

While these specifications may be modified for future examina—
tions, they offer the most dependable answer which can be given to the
editor's question,

The duties of a park ranger werc described in the same announce-—
ment, in the following language: :

Dutics.—Under general supervision, to be in rcsponsible
charge of 3 ranger district in a national park or monu-
ment, or of specific units of work in a rangcr district,
or to act as assistant to a park ranger in responsible
charge. Such duties involve protection of the forests
from fire; fire prevention and insect control; protec—
tion and study of scenic features, flora, cnd wild ani-
mal life of the park or monument; planting of fish; giv-
ing of reliable and zuthentic information to, and the
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protection of, the public visiting the park or monument;
preservation of law and order; prevention of accidents;
registration of visitors and issuance of automobile per-
mits,. The duties require men of strong physique, who
must fight fires in summer and patrol the parks through
heavy snow in winter.

Emphasis is placed on forest protection, but in practice eligibles
are drawn from the park ranger list for filling vacancies in positions
as custodians of national monuments. These positions have been estab-
lished at the same grade and salary; that is, field grade 8, at $1860
per annum. This is done on the theory that the requircments of protec-
tion are paramount in many of the national monuments, though the duties
of a custodian of a national monument involve the assumption of 'a lar-
ger proportion of administrative responsibility than is usual under
strictly ranger assignments. In the southwestern group of national
monuments alone there are twenty permanent posLtlons which are normally
filled from the park rangcr register, though in only three cases is
forest protection a highly important problem. Considering a certifi-
cate of c¢ligibles now in process, a totzl of ten sclections will have
been made for the Southwestern National Monumcnts during 2 period of
twelve months.  This is higher than average, as the result of the es-
tablishment of new positions, but the record indicates that a given
eligible's chances of appointment are cnhanced by the existence of po-
sitions in which forest protection is not a primary consideration.

This phasc of rangsr employment is recognized in that part of the
announcement quoted above which accepts college or university training
in archeology, geology, history, landscape architecture, or engineer-
ing in lieu of practical experience wup to twenty-four months; and cx-—
perience as a seasonal park ranger for the remaining six months' expe-
rience requirement.

While the announcement sets up no minimum educational requirement,
and admission to the examination might have becen on practical experi-
ence alone, education approximately equivalent to high school gradua-
tion would have been necessary to enable the applicent to pass the
written tests. The word equivalent is used advisedly, for actual high
school graduation was not a stated requirement. In fact, most of the
eligibles who have been certified from the 1937 register have been col-
lege graduates or men who huve had some college or university training,
and of these a large proportion had been forestry students. The author
has scanned each new certificate, eagerly looking for the budding ar-
cheologist who took the park ranger examination, but the nearest was a
competent young forester who had collected arrow heads when he was a
boy. Those arrow hcads landed him at the ruin of a prehistoric cliff
dwelling - but he says he likes it.

On the job the park ranger is a man of many trades. In many, per—
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haps most, park aress he is a practical forester who fights fires,
packs a ls, builds and maintains trails and telephone lines, plants
fish; protects wildlife, enforces the law, and fixes ahything that
needs fixing, from a broken ski harness to a dirty carburetor. He may
often be isolated, but if he doesn't like people he shouldn't be apark
ranger, because park visitors perennially bloom in his door-yard and
they are his chief reason to be. If he cannot welcome them with an
honest glad-to-see-you smile, he isn't in the tradition of his .Scrvice.
He is the diplomat, the guide, and friend. He must answer the same
question a thousand times, each time with courtesy and interest in the
person who asks it. At the checking -station, on the trail, at the
‘campground, wherever you find him, his name might be Sam because he is
the wise uncle to everybody., He's the Dbackbone of the Service,
whether he's called a ranger or a custodian. "And thc rangers," most
park or monument visitors will tell you, "arc so nice to youl"

It is almost impossible to 1list all of the things a ranger may do
in a day's work. Hec rescues people from all sorts of predicaments,
ranging from funny to tragic. In Chaco Canyon Nutioral Monument, New
Mexico, the custodian burics the bodies of Indians who die in the
vicinity - a real scrvice, though extra-curricular, becausc the Nava-
hos fear the cvil spirit which lurks in a dzad body.

At Orgen Pipe Cactus National Monument, Arizona, Custodian Will-
iam Supecrnaugh, who camc off the park ranger register less than a year
ago, has charge of 330,000 acres of outstanding desert country. There
is no one to help him. Cattle are still grazed on the monument, and
therc are a number of mining claims. He must exclude hunting and
wood-cutting. Hc is supposed to bz looking after some of the few des-—
ert big-horn sheep left in the United States; he may collide at any
time with smuggling across the Mexican border; he has becn helping to
locate an important road; he built the 1ittle checking station with
his own hands; he has been chief assistant to a well-driller; and has
spent a good deal of time checking the title to private lands within
the boundaries. Almost any ranger or custodian has equzlly diverse,
though different, duties, 1It's no job for a one-track mind! That's
about all you can say with any degree of positive definition, except
that the basic idca of protection is always present.

A word may be said about the temporary or seasonal ranger posi-
tions. Temporary rangsrs are employad cach summer at the national
parks and at mony national monuments to help out during the months of
the greatest numbur of visitors. Tue seasonal positions usually are
from three to four months' duretion, cannot extoend beyond six months,
Scasonal rangcr positions are not subject to civil service rules and
regulations., Selections are made by the Swcrctary of the Iaterior
from applications submitted to him. Many finc young men are attracted
to these summer positions, which are open to qualificd students,teach-
crs, znd others who are free during the summer months, Applicants
must be at least 21 years old. No tests or physicnl cxaminations are
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ordinarily given, though good educational background and sound phy-
sique are requisites. The duties may be any of the dutics of permanent
park rangers, but the seasonal rangers usually work under the immedinte
supervision of experienced regular employes., The training is cxcellent
for any young man who wishes eventually to enter the permanent ranger
service., Many positions on the permanent ranger staff have been filled
with eligibles who first came to thec Park Service as "temporarics,"
Most park superintendents prefer eligibles who have had several seasons'
experience as temporary rangers. It should be clearly understood, how-
ever, that seasonal experience does not in itself establish eligibil-
ity, which can be gained only through competitive civil service examin-
ation.

The park ranger is a relatively new thing under the literary sun,
and he is less fabled in song and story than other rangers in diffoer-
ent settings. But his "public" numbers fifteen million or so, and it
likes him,



THE CAT SPANKER

By Robert R. Budlong,
Custodian,
Fl Morro National Monument.

Domestic cats are cute pets but they are out of place in a wild-
life refuge. Marauding tabbies from nearby farms wreaked such havoc a-
mong our bird population that it became necessary to do something about
it, An effective and humane device was constructed that functions auto~
matically to discourage such visitations, and now, seemingly, no cat
will venture within the boundaries of this national monument more than
once, The contrivance includes a platform upon which some salmon is
placed as bait, Through a trigeer arrangement actuated by the weight of
the cat as he is about to sample the fish, a bent lath is suddenly re-
leased and applied smartly to the south end of the feline, Propelled
down a metal chute and into a tub of cold water, he emerges with great
specd, streaks for the nearest boundnry fenge, and never returns. While
I never could find one of the victims, after one application of the
"spanker", my ncighbors te¢ll me thuat their ats have become rather shy,
The pussies stay at home, kcep looking over their shoulders, and have
spells of resting in 2 most peculiar menncr, Thcy look thoughtfully off
into space, as though some memory bothers them. They frequently go  to
slecp standing up, or rest lying down; scldom do thcy just site And
they have acquired o distastc for salmon!

The "walloper" consists of a threce-sided pen and & long chiute that
leads down toward a largc washtub of water, Incorporated in the floor
of this chutc is a delicately-hinged platform, flush with the floor,and
supported lightly by a rubber band stretched beneath it. When the plat-
form is depressed about a sixteenth of an ‘inch it closes an electric
eircuit and relceses the tripping device, This consists of a large rat-
trap with an iron washcr fastened to the pan and an electro-magnet built
into the trap directly benecath the pan, The magnet is actuated by a 22%—
volt battery. The weight of the cat depresses the platform and closes
the electrie circuit; the mognet pulls the rat-trap pan down, the wire
jaw flies forward and knocks frec a long nail thaet 1is held in place
back of a earricge-bolt head. To this nzil is fastencd a long cord,
which in turn is ticd to a lath, the opposite end of which is firmly
fixcd to a heavy post in such manner that when the lath is strongly-
bowed, the string is long enough to let the nail catch benezth the car-
riage-bolt head, keeping the lath bent until released by the rat-trap,
This lath 1s not ordinary building loth, whigh has insufficient strength
and spring, but strongcr and stcecrner stuff. When this bont lath is re-
leased, it flics forward, and through a nicety in adjustment applies a
vigorous spenking to thc posterior extremity of the cat, It is best to
pad thc businecss~end of the lath with a sponge-rubber kneeling-pad,such
as is wsScd by somc housemaids and gardencrs, The rcsult is a severely-
spankcd cat. The cntire operation takes but a frection of a second,
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and, Precsto! your ctt problem is solved. An added rofincment in con-
struction is to connect one wirc lcading to the magnet through the met-
al parts of the trap via the trigger, to break the clcecetric circuilt as
the trap is releused, thus preventing the battery from running dowm,

You must build the entrance to the spanker carcfully, so that the
eat will voluntarily cssume the correct position. Oncc thot haprens,
his future actions become involuntary. Thereforc, we moke athree-cided
blind just oahead of our tunnel, or chute, and placc somc salmon just
beyond the movable platform in the flocere. The cot will eventually stalk
into the open cnd of the blind and cautiously approach the salmon, If
we toke a sceries of moasurcments of cverage cat longth,  avernge stride
of front legs, overage distonce from front paw to nosc, and so on, we
cun properly adjust our hinged platform so that when +the cot's front
paw touchcs the platform =nd rcleascs the mechanism, only about five-
and-a-quarter inches of cot protrude from the blind, It is cssential
thot the cat heve ite t2il crcet, but Naturc attends to this. The cat
feels anticipation or something,. and it is the naturc of cats to hold
the tail erect at such moments, With respcet to "averzge"™ on the neces-
gsary cat measurcments: this dcponds upon the size of cate raiscd in
your vicinity. Xcup accurctc notes of these measurcmontse. I find that
seven cats will give sufficicnt averzge. You obtoin this by cdding each
column (length of forcleg, length from cxmtendod paw in normal erceping
position of thc cet +to tip of nosc, cte.,) ond dividing the +totals by
the number of cotse. From these mensurencnts  you detornine the lcecngth
of the entrincc from where tho spanker stops, to the c¢dge of the hinged
platforn.

All parts nust be eovercd with sheet metzle. Don't ugewood through-
out - you czn't bc surc of grzin dircetion in the wood, <ond moisturc
rcises the groin, so line it with zine or galvanized iron-shccting. By
further cxpcrimcntations you can readily determinc the proper tension
on the lath. 7You should spank the cat violently cnough to propcl him a
predetermined distance, but not cause any injury. This tension is reg-
vlated by lengthening or shortening the string from the lath to the
nail thot holds the lath in its bent position.

We next come to the problem of what to do with the cat as he is
propcllecd forward, He inveriably goes hand-first, You might do as I
did with onc spunker thot vas the most cffeetive of alls contrive an-
other propelling device where the cot emorges from the tunncl that will
relezasce  from the shock of his landing »nd propel him verticzlly over
the ncarcst fencce This, I have observed, adds to his humiliation., If
you have no fenec, you will find that it is not very dirficult‘to con-
struct onc, in order to achicve just the right offoct., Howiever, I.find
thet by building the tunncel so the far cnd has o strong downward direc-
tion; and by plucing s largc-size washtub full of cold woter buneath
this, satisfuctory rcsults arc obtained. You should romenber that pres-
surc and friction produce hent. Not that the e2t will bocome hot-hecoded
- quitc the controry. Ho will go into tho tub heedfirst, but the warmcd
end will immcdiately b. completcly subnerged. It has scemed to me that
this cooling device is most humanc,
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WILD TURKEYS

By Russell K. Grater,
Junior Park Naturalist,
Boulder Dam llaticnal Recreational Area.

robably no nation has ever been blessed with such a wide variety
and abundance of wildlife as has the.United States, Certainly no na-
tion endowed with a wildlife population of a comparable nature has
outstripped us in our destruction of these wonderful rescurces during
the past 75 years. One by one some of our most important wildlife
species have slipred from our national scene and into oblivion, never
to return., Very famous at one time and still retained on the official
“state seal of California 1s the huge grizzly bear of the Sierra Neva-
das = now only a legend in national parks such as Yosemite and Sequoia.
Gone also aro the lMerriam's Elk of the Southwest, and the Audubon's
Bighorn of the Great Plains badlands. . The buffalo, which adorns the
seal of the Department of the Interior, has faced extinction in the
past, and the question of its continuecd existence was a serious matter
not so many years agos Found on our neticnal scal, the bald ecagle has
been largely cxterminated throughout much of its former range, and on-
ly the energetic labors of conscrvationists have kept it from joining
the ranks now occupied by the passonger pigeon and the great Auk,

Almost completely overshadowed by the fate of his larger wildlife
neighbors, the bird once scoriously considered for our national seal
has only in the past dccade received the protecction asnd attontion nec-
essary for his continucd existence, This bird is the wild turkey. A
familier sight oven in our grandfather's day, the fate that befell
this finest of game birds is too well known to ropcat. An outcast on
the road to oxtincticn, it finally rcceived the attention it meorited.
While the turkey has now beocome an  important spocies in the consorva-
tion plans of scvoral states, and is found in quantity on some of the
nation's wildlifc sanctuariocs, it scoms a bit strange that of 21l the

cricus national parks and monuments, it was only rccently that such

an arca contained this bird, It was not until <the cstablishment of
such parks cs Greet Smoky lountains, in North Carolina and Tennessce;
and Mommoth Cave, in Kontucky, that the turkcy finally attaincd e rank
of major importance in tho arcas under National Park Service jurisdic-
tion. ’

Vhile othor purk crecas are known to contein turkey, it is at
Great Smoky Mounteins HNotional Park that we find them in the most cn-
couraging numbers. From that arca we leorn that "the status of wild
turkeys..sesis now considered very favorable., No estimato of numbers
of turkcys whon the Naotional Perk Service began administrotion of tho
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arca is available, but {iecld observationg by Scrvico pursonncl indi-
cate that the numbors of these birds have morce than doubled since tho
lond came under our jurisdiction. Our 1939 census figurc of 150 birds
is probably a very low cstimatc.

"One of tho important foctors placing o handicap on the. comebock
of the birds has boon the loss of the chestnut. Therc is an cbundance
of ook acorms ond occasionally a good crop of becech macst so thet the
food supply is thought to bc cdequato for as large o population as can
be oxpeeteds The increaso  in turkoys has parclleled an incrcase in
groy foxes and has omphasized the soundneoss of the Scrvice policics in
allowing notural populations to work out their adjustments without
human intorferenco.,

"Wild turkeys survived their most eritical poriod, probebly tho
1920's, on the rclativoly high and incccossible ridge tops. In recent
years they heve sproed te leweor clovoticns and now are froquently scen
as low as 1,500 fect clevationes - Some cf the birds permit obscrvation
ot distences os close as 100 foet, bubt cvery cffort will be made to
kecop thom truly wild creoturcs. It is woll knovn thot turkoys move
about considerably, ond flocks in the Groot Smokics huave becn traced
to move as much wus 12 miles within o fow daysessssTho birds move off
the parl: very little et proscnt. Mature opon hardweeds, where ocks
prodomincte, arc nreferrcd habitatse Within the park, tho cavironment
is sco much more favorcble thet wo do not oxpoct cny groot number to be
telzon by hunters outside the perk for somo time.”

In lemmoth Cave, tho pork was stcclied by the Statc of Kentucky in
1932 with turkeys obtaincd from points outside tho stote, Some of.
those birds were trapped wild steclk from Toxas while tho rost come
from Jowa where they had been pen-raised. It was net until 1935 that
any figurcs worc cvellable to indicate whother the plon to stock the
arca was succossful, In Junc cf that ycar a hon turl:cy with fiftoeon
young was rcportod. Some woclis later this wvms followod by roports of
a hon with cight young and crne with fiftcen. In 1986, o total of
twonty=-scven wero recerdod during the yoor, some of which may havo
boon counted in more than onc crca. No othor roperts arc available
until August of 1939, whon o hen turkey and cight young wore scen a-
long the Green River cast cf the caves He records hoave boen cbtained
sincc that time, thus the real status. of these birds within the oarl
is still somewhat uncertain, althcough it is apparwnt that thoy have
bocome feirly well ostablished.  The timo may well come whon the park
will bo ono of our best lkmowm turkey scnetuarics ond this attroction
may vie with the coave itsclf for public interost,.

The situatizn at Shemandech National Parlz, Virginia, 1s not so

clears Formerly sbuncdent through tho arca, turleys have boen regarded
in recent ycars as probobly cxtinet in the park, althcugh a fow indi-
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viduals may be present but unrecorded., At Jamestovm Island, in Colo=-
nial National Historical Park, Virginia, Biologist 0. B. Taylor re-
ported seeing a few turkeys, but their status was not defined,

Only a few of our national monuments are knovm to contain turkey,
anc, of these, the residency of the birds in some areas is not yet es-
tablished. In the West, Bandelier National Monument, MNew llexico, is
uncdoubtedly of primary importance as a turkey sanctuary. Until 1932,
hunting was allowed in the monument prior to its assignment to the
jurisdiction of the National Park Service. Lecking a permanent custo-
dian, little could be done to actively protect turkeys until 1934, In
September of 1937, Custodian C. G. Harkins reported thet "indications
of the Merriam Turkey nesting within the boundaries of the monument
are very evident. They range in and out of the boundary on the north,
but, on the South lMesa, they stey inside throughout the year. The
poults reach about one=fourth grown in July, asc a flock was observed
the latter part of July along the west boundary consisting of nine
poults and the hon"., There are no records of any nosting birds in the
monument sincc that time although flocks of yearling hens and young
gobblers were secn beth in 1949 and 1940. The latest ostimate of tur-
keys from the arca (1939) was 50,

Turkeys have alsoc boen recorded at Vialnut Canyon Hational Monu=-
mont, Arizona, but duc to its small sizo the monument is of restricted
importance es a turkey sanctucry. However, it is surrounded by a wild
turkey rcfuge and thus should mainbtain a tairly constont population,
although contributing little in the way of brcoding grounds,

A rather unusual situaticn cxists in Grend Canyon iHutional Park,
Arizona, as regards turkeyse. For scveral ycars therec has been agita-
tion to introducc thesc birds along the South Rim of the canyon in
arcas of a suitable nature, Studies werec made by the author in 1935-36
to make surc that turkcys actually cxisted at onc time in that area,
in order to justify thoir rcintroduction. liuch conflicting data wvrere
compiled during thesc studics. Somc sources of informetion worc ex-
ccedingly vocal in their insistonce that turkoys were at ono time very
numcrous throughout the region; othors wore oqually eas surc that no
such conditions c¢ver existed and were only figments of the imagina-
tion. However, from thesc welter of contradicltory rcports, evidence
tended to prove that the birds werc oncc found along the South Rim,
but probably in limitod numbers. Icanwhilc unforcscen cvents wore
talzing place on tho north side of the coanyon. The Iaibab Platcau,
while oxccllent turkey country, had noveor becn known to contain eny
becausc of the isolated naburc of the region. This is the home of the
Dusky Grousc, Thus it was rother disturbing to loarn thet wild turlzeys
woro being releesced in the nationanl forest immedintely cdjacent to the
park., Investigations showcd that thc new additions to tho avian fauna
of the platcau wore thriving, and, from tho last accounts rcceived,a
fow turkoys have now beon scon in the park and arc apporontly becoming



well establisheds, That the eventual results will be are still in the
future. The effects, if any, upon the Dusky Grouse will be watched
with interest. In the meantime, Grand Canyon finds itself with the
unusual situation of turkeys Dbeing established on the north rim where
they should not be found, puac not present on the south side of the
canyon where their presence would mect with approval,

Years of study at Mesa Verde National Park, Colorado, produced
the conclusion that turkeys were once found in the park areca, and sug-
gestions that the birds be reintroduced have met with approval,

At lesa Vorde, as well as in other southwestern park areas, the
turkeys are the lierriam's Turkey (lfeleagris gallopavo morriami). Those
found in the ecastern parks and monuments are the Eastern Turkey (lMel-
eagris gallopavo silvestris),

It has taken years to ¢stablish parks and monuments in which the
wild turkey can find refuge and propogate its kind. Now only a museum
piece in many psrts of the country, the return of this king of game
birds to his former abundance 1in specially designatced sanctuarics cs-
tablishced and meintained by both state and fedeoral ageoncles scems as-
sured.s The time is rapidly approaching when a visitor to these arecas
will be able +to include in his colleetion of wildlifc memories the
picturc of o truly wild turkey, head high, koenly alcrt, and poised
for a spcecdy retroat into the cover of his forest home. Such a memory
will occupy in the onlooker's mind a niche rescerved for the best croa-
tions of Heturc.
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ODDITIES

Lightning bolts are among the permanent exhibite in White Sands
National Monument, New Mexico, Forked lightning calcines the gypsum
crystals that are known as sand, and forms Plaster of Paris. When the
rain wets these streaks of Plaster of Paris, the composition is turned
into rock, or lightning bolts.

If ali the trees in the Petrified Forest National NMonument, Ari-
zona, were broken apart, and their semi-precious jewels extracted,
there would be a small mountain of glittering stones worth a fortune,
The stones include agate, carnelian, amethyst, topaz, and jasper.

Geologists Dbelieve that tlie viater in the hot springs, boiling
springs, and warm springs scattered tliroughout the United Ststes, has
been heated by contact with subsurface volcanic rocks, or by vapors
given off by those rocks., These springs are located mainly near ex-+
tinct volcanoes.,  Examples are in Yellowstone National Park, Wyoming;
Hot Springs National Park, Arkansas; and the proposed Big Bend Nation-
al Park, in Texas.

The North Rim of Grand Canyon National Park, Arizonu, 18 supplied
by what is believed to be one of the highest 1ifts of witer, for do-
mestic purposes, in the world. The water comes from a spring in Bright
Angel Creek, far down in the canyon, and is reised 3,200 feet through
a four-inch vipeline. Part of the flow passes through turbines that
generate power for electric pumps to furnish the "juice" for the 1lift.
The machinery was lowsred from the canyon rim on a four-mile tramway
built for that purpose.

Plants representing threc zones are growing in one community, in
Carlsbad Caverns Netional Park, New Mexico., On the rolling plateau
above Slaughter Canyon, the elevation is such that one would expect a
community dominated by pinyon pine and juniper. Instced, there is a
mixture of alligstor-bark juniper, yellow nine, madrone, sotol and
yucca, along with various grasses, but no pinyon pine, The yellow pine
belongs distinctly to & higher zone; the sotol and yucca, to a lower
zone,
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1.,Region III Headquerters
2.,Bandelier National Monument
3,Chaco Canyon Nationel Monument
4,E1 Morro National lionument

5,0ran Quivira Netional Monument
6.Carlsbed Ceverns Netional Park
7.7hite Sende National Monument
8,Gile Cliff Dwellings Nationel Monument
9,Chiricahua Nationel Monument
10,Tumececori Nationel Monument
11,.Seguaro National Monument

12,Cesa Grande National Lionument
13,0rgan Pipe Cactus National Monument
14,.Tonto National lionument
15,Petrified Forest National Monument
16.Montezumae Cestle Nationel lonument
17, Tuzigoot Netionel lonument

18, felnut Canyon Netionel Monument
19.Sunset Crater Nationel lionument
20 Wupatki National Lonurment

21,Grand Cenyon Netional Park
&,.Grend Canyon Nationel Nonument
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23,Pipe Spring lNationel Monument

24 ,Boulder Dem Neticnal Recreational Area

25,Lehnan Caves National Lonument
26.21ion National Ferk

27.Cedar Brerks lietionsl konument
28,Bryce Canyon National Park
29,Timpanogos Cave Netional lionument
30.Capitol Reef National Lonument
31l.Rainbow Bridee lietional Monument
32.Navejo Netional Monument
33.Cenyon de Chelly Netionzl MNonument
34 Jatural Bridses Nationel iLlonument
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) 35,Ho p National M t
\\ 36,Yucca House National Monument
\ N 37.Mesa Verde Netional Park

380Aztec Ruins National Monument

39,Arches Netionel Monument

40,Colorado National Monument

4]1,Black Canyon of the Gunnison Netionel Monument
42,Wheeler National Monument

43,Great Sand Dunes National lfonument

44 ,Cepulin Mountein Netionel Monument

45,Platt Nationel Park

46 ot Springs Netional Park
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