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PREFACE 
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0 f 

YELLOWSTONE l{ATIONAL PARK 

~-~ ~.#' \..~ -~'-~~ ,~. 
~ l"f-~ 
• '~ This is a collection of articles pertaining to Yel-

• lowstone National Park written ·by various authorities 
especially for this W.ianual. The first edition (1926) 
was published in typewritten form, of which there wer 
12 copies. The second edttion (1927), which is Volume 
I, numbered 125 copies, and was prepared at the st. 
Paul Office of the Haynes Picture Shops, Inc., entire­
ly at their expense. The second edition contained all 
the material used in the first edition, but in a re­
vised form, and in addition there were many other ar­
ticles. This is the third edition, Volume II, and 
there are 125 copies. It was prepu.red at the Superi 
tendent's Office in Yellowstone National Park. All 
illustrations are the work of former Park Naturalist 
Edmund J. Sawyer. 

It is hoped that the material found in this volume_,-· , 
in addition to that contained in Volume I, will be of ~­
real value to those assigned to lecturing, guiding, \.. 
information and museum duty, in avoiding conflicting 
statements and too mu.ch repetition; also in getting 
efficient service under wF:.y at the beginning of the 
season. 

This compilation, like Volume I, is the result of 
a great amount of research and work of many of the W 
staunch friends of the Yell,>wstone, including present 
and former mombers of the staff. Your cooperation is 
solicited in contributing one or more ar\icles for the 
amplific~tion of this collection, and in.suggesting 
improvements, which will be greatly appreciated. 

Horace M. Albright, 
Superintendent. 
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Q.UES TIONS AN'D ANSV/EBS --------
"These questions and answers are the contribution of the 
1927 Ranger Naturalist division a.nd are intended to help 
inform rangers regarding answers to common or typical 
questions." - G. E. 14'rsh, Head Ranger Naturalist 1927. 

They have been prepared by the persons mentioned in each case 
and then carefully checked by specialists. A great de&l of credit 
is due, especially, to the higher authorities who have freely given 
of their time and knowledge that these lists might be nearer per­
fection in their accuracy. 

These Questions and Answers are divided into six sections, as 
follows: 

SECTION I 
SECTION II 
SECTION III 
SECTION IV 
SECTION V 
SECTION VI 

History, Ad.ministration, Geography 
Geology 
Botany 
Fishes 
Bi:r.ds 
An.Tnials 

- ~ - - - - - - - -
SECTION I 

History, Ad.ministration, Geograp1il; 

Prepared by: 
Gerald E. Marsh, Head Ranger Naturalist (1927) 
Marguerite Lindsley, Pa~k Ranger. 

Approved by: 
Horace M. Albright, Superintendent 
J.E. Haynes, Acting Director, Yellowstone Park Mlseum. 

Q. - What is the area of Yellowstone National Park 
A. - It has an area of 3,348 square miles (2,142,720 acres). 

Q.. - What is the length and width? 
A. - Approxima.tely 62 miles north and south by 54 miles eut and ,.,. 

west. 

Q. - What is the latitude and longitude? 
A. - The latitude is 44.oe to 45.02 North; the longitude is 110 w. 

to 111. deg. 08 min. 

Q. - What evidences are there of Indian life? 
A. - Spear-heads and arrow-heads found in the park; mortar and 

pestle; teepees on Tower Falls road about 3 miles from Mam­
moth; also some in northwest corner of the Park; Obsidian 
chips near Obsidian Cliff; the Old 'Bannock Trail. 
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Q. - What evidences of prehistoric life? 
A. - Fossil leaves; petrified forests; fossil insect galls infos­

sil le~ves; trilobites found in the Galla.tin Mountains: lig­
nite in Mount Everts; murine fossils in :M:ount Everts; elk 
antler and buffalo skeleton found in travertine at Mammoth. 

Q. - When c:md by whom was the park discovered? 
A. - In 1807• by John Colter, a.n adventurer from th~ Lewis a.nd 

Cl~rk Expedition. 

Q.. 
A, 

Q. 
A. 

- Who was James Bridger? 
- An early trapper and 6uide whose stories of the park region 

were discredited by his listeners. He entered the park first 
probably about 1830, 

- Wh&.t was the Raynolds expedition? 
- An expedition led by Captain W. F. Raynolds of the Corps of 

Topographic Engineers of the u. S. Army, in 1859. They en­
circled the park but did not enter it. 

Q. - What was the Cook-Folsom expedition? 
A. - Party led by C. W. Cook a.nd u>o.vid E. Folsom of Helena, 

Montana.; followed the Yellowstone up to the mouth of the 
Lamll.r on a prospecting tour, up the L~mn.r for a few miles, 
crossing over to tho Yellowstone at the Great Falls; up the 
Yellowstone to the foot of the Lc.ke and around the east side 
to the extremity of the wost ~rm; thence crossing over to 
Shoshone Lako and Lower Geyser :Basin on the litl,dison or Fire­
hole, and fin~lly left the country by following down the 
Madison River. (Haynes Guide). 

Q,. - Washburn-Langford-Doane expedition? 
A. - A party under the leadership of General Henry D. Washburn, 

Surveyor General of Montana, which entered the Park in 1870 
for the purpose of exploration. The most important expedi­
tion and the one which gave the impetus to the national park 
idea. Entered the park at Gardiner, followed Tu.rkey Pen 

Trail to Tower Falls, then over Mount Washburn to Can_yon; 
from Canyon to Lake by way of Hayden Valley; around the 
east side of the Lake following along the sou.th aims to West 
Thumb; thence across the divide twice to the Upper Geyser 
&.sin; down the Firehole and 118.dison Rivers; home by way of 
Virginia City. 

Q,. - How was the park created? -
A. - By Act of Congress in 1872, signed by Pres_ident u. S. Grant. 

Q. - What has been the administrative history of the park? 
A. - From 1872 to 1886 there were five civilian superintendents: 

Langford, Norris, Conger, Carpenter, a.nd Wear, in order; 
:from 1886 to 1916 Army officers were detailed as acting 
superintendents; from 1916 to 1919 c. A. Lindsley was act­
ing superintendent;· since 1919 H. M. Albright has been the 
superintendent. 
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Q. - What has been the administrative history of the ranger ser- 3 
vice? 

A. - Scouts were first used in the park in connection with the 
regular Anny service in 1916 but control of the park was not 
completely relinquished by the Army until the fall of 1918. 
The complete installation of the ranger service came when Mr. 
Albright took office on June 28, 1919. James Mc:Brid'l was the 
first chief ranger. He was succeeded by Sam T. Woodring in 
1922. 

Q. - Who was Howard Ea.ton? 
A. - He was a famous Western rancher, horseman and guide. He con­

ducted more than one hundred horseback and camping parties 
through the park. For him the Howard F.a.ton Trail, 157 miles 
long and affording access to many points of scenic and his­
toric interest, was named. He died in 1922. (Haynes Guide). 

Q.. - What a.re the principal mountain ranges in and a.round the park? 
A. - The .itbsaroka. Mountains extend the length of the park on the 

north, northeast, east a.111 sw.theast. The Gallatin Mountains 
extend north and south near the western boundary of the park. 
To the south loom up the majestic Tetons outside of the present 
boundaries of the park, a.nd inside in the south-central part 
are the Red Mountains. 

Q. - What and where are the highest mountains? 
A. - Electric Peak, 11,155 feet, ten miles northwest of Mammoth Hot 

Springs, is the highest; Humphreys Mountain, 11,000 feet, seven 
miles east of the southeast ~rm of Yellowstone Lake, is the 
second highest; ~tkins Peak, 10,900 feet, near Mount Humphreys, 
is the third highest. 

Q. - What is the elevation of the Grand Teton? 
A. - 13,691 feet (Chittenden); 13,747 feet (Park Bulletin and 

u.s .. G.s. map J. 

Q. • What is the meaning of the word "Absaroka"? 
A. ,.. The Indian name for the "Crow" tribe. 

Q. • What is the lowest point of elevation in the park? 
A.• 5313 feet, at the North Entrance. 

Q. • What are the elevations of chief points of interest on the 
roads of the park? 

A.• ~oth Hot Springs •••..••..••......••.•.....•• 
Norris Junction •••.....•.......•...........••.• 
Jlldison J\U).ction ••.•••• , .•••••••.••..•••••••••• 
Western Entrance •...•........•................• 
Old FD.ithful Geyser•••••••••••••••••••••••••••• 
West Thumb Junction •••..••....•....•......•...• 
Southern Entrance •••••• ~•··••••••••·••·•••··••• 
Yellowstone ·Lake ..•.•..•••..• ~ ••.• ~••··•···•··· 
l,a.ke June ti on . ................................ . 
Eastern Entr&nce •............•................. 
Canyon Junction ...............................• 
Inn.raven Pass •..........••...............•...•• 
Tower :i'a,11 . .......•...•............•..•.•.. , ••• 

6238 feet. 
7483 feet. 
6804 feet. 
6688 feet. 
7365 feet. 
7782 feet. 
6882 feet. 
7734 feet. 
7791 feet. 
6950 feet. 
7733 feet. 
8859 feet. 
6597 feet. 
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Q. 
.A. • 

Q. 
1~. 

Q. 
A. 

Q. 
A. 

Q. 
A. 

- What is the loc.;,tion a.nd elevation of Mount Serida.n? 
- Mount Sheridan, 10,250 feet, is directly west of Bea.rt Lake • 

.. What is the loca.tion and elevi;.i.tion of Mount Washburn? 
- :Mount Washburn, 10,345 feet high, is a.bout midway on the 

road between Canyon 1;.J1d Tower Falls. 

- What is the location of National Park Mountain? 
- National Park :Mountain stc.nds at the junction of the Gibbon 

a.nd Firehole Rivers. 

- What is the locution ~nd elev~tion of J3u.nsen Peak? 
- :Bunsen Peak, 8600 feet high, nc.med ~fter the Germa.n scientist~ 

stands seven miles south of the north entrance and about three 
miles a ruth of Mrunmoth Hot Springs on the roo.d to Norris. 

- What is the location and elevation of Mt. Everts? 
- Mt. Everts, 7900 feet high, named after T. c. Everts, who was 

lost from the Washburn Party for 37 days, is just en.st of' 
JIDmmoth. 

Q. - What is the loc:.1.tion and elevo.tion of Sepulcher :Mounto.in? 
A. - Sepulcher Mountain, 9500 feet high, no.med for the grave-like 

' formation seen from Gardiner, is direCtly west Of JIL\mmoth. 

Q. - What is the location o.nd elevation of Obsidio.n Cliff? 
~. - Obsidian Cliff, 7832 feet high, nomed for the black volcanic 

gla.ss of which it is composed, is 12 mileo south of ltl.mrnoth 
on the road to Norris. 

Q. - Who.t o.nd where is the Continental Divide? 
A. - The Continentcl Divide is the dividing line between the w~ter 

shed.a of the b.tlu.ntic o.nd Pr,,cific. It is to be found on the 
western boundary of the pc,rk a.t o.pproxim..'1.tely 44.30 North 
Lo.titude o.nd proceeds southeasterly inn zig-z~gging rat.nn€r, 
going between Shoshone, Lewis, Heart c.nd Yellowstone LeJtes, 
c.nd le~ves the p~rk ct the sru.th bound~ry at 110.13 Wost Long­
itude. 

Q. - What nre the four l~rgest lakes in order of size? 
a.~ Yellowstone, Shoshone, Lewis and He~rt. All are locctod in 

the sru.th h:~lf of the perk. 

Q. - WhD.t is the outlet of ecch? 
A. - The outlet of Yellowstone Lc..ke is the Yellowstone River; of 

Shoshone Lo.ke, the outlet into Lewis Ll:;.ke is '\l1U'l£l.med; of L•.i i w 
Lewis truce, the Lewis River; of Heart Lcke, the He~rt River. 

Q. - What are the general measurements of Yellowstone Le.kc? 
A. - Elevation, 7734. Its shore line is 100 miles long; its nreo. 

139 aqua.re miles. )tlximum depth is 300 feet. 
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Q. - What has been the history of the outlet of Yellcwstone Lake? 
A. - '!'he former outlet of the Lake was through Snake River, the 

drainage being into the Columbia, thence to the Pacific. The 
new outlet was formed when SU.lphur Creek undermined the north 
shore of the old la.lee, causing it to drain via the Yellowstone 
River into the Missouri, thence to the Atlantic. (S~e article 
"Piracy of the Yellowstone". } 

Q. - What are the three principal rivers of the park? 
A. - 'l'.he Yellowstone, the Snake, and the Madison. 

~. - Into what does each empty? 
A. - The Yellowstone empties into the Missouri near the Montana.­

North Dakota boundary on the North Dakota side; the Madisona 
the principal fork of the Missouri, joins the Gallatin and 
Jefferson at Three Forks, Montans., to form the Missouri; the 
Snake flows into the Columbia River in southeastern Washington. 

Q. - What is tho flowing direction a.nd into what do the principal 
park streams empty? 

A. - :Bechler River ......• Southwest ........• into Falls River. 
Shoshone River ..•... Northeast •........ into Big Horn River. 
Gibbon River ........ southwest ........• joins Firehole to form 

Madison. 
Firehole River •..... Northwest ....•.... joins Gibbon to form 

Madison. 
Lamar River •.......• Northwest ......... into Yellowstone River. 
Lewis River •........ south ............. into Snake River. 
Gardiner River .....• North ............. into Yellowstone River. 
Middle Creek •....... F&st •............. into Shoshone River. 
La.vs. Creek •..•...... North .......•..... into the Gardiner River. 

• Soda Bu.tte Creek .... Southweat •........ into La.mar River. 
Slough Creek •....... southwest •.......• into Lama.r River. 
Glen Creek •.•....... south & norbll.east.into Gardiner River. 
Lupine Creek •....... North ............. into Lava Creek. 
Trout Creek ......... Northeast ......... into Yellowstone River. 
He~ron Creek •....... South ............. into DeLacy Creek. 
DeI.,a.cy Creek •• , ..... South ............• into Shoshone Lake. 
Iron Creek •....... ,.North ....•........ into Firehole River. 
Little Firehole •.... Northeast •........ into Firehole River. 
Nez Perce Creek ..... we,t ....•......... into Firehole River. 
Pelican Creek •...... SQ~thwest ......... into Yellowstone Lake. 
Alum Creek .......... Northeast •........ into Yellowstone River. 
Tower Creek ......... northeast •...... ,.,into Yellowstone River. 
Obsidian Creek •..... North ............ ~into Ga.rdiner River. 
Blacktail Deer cr ••. North ............• into Yellowstone River, 
Geode Creek, ...•. , .• North .•.....•..... into Yellowstone River. 
HellrQaring Creek ... South ••......•.... into Yellowstone River, 
Gffil~ Creek,., ... West ........... , .. into Madison River. 
Mis Creek •...•.• , •• Northeast ......... into La.ma.r River, 
Falls River ...... , •. southwest •......•. into Henry's Fork of 

SAAke River. 

Q. • Whe~ doe~ the Yellowstone River have its source? 
A. - In the snowdrifts of Younts Peak, 25 miles southeast of the park. 
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Q. - What are the names of the principal islands in Yellowstone Lake? 
A. - Stevenson, Frank, Dot, Molly, Peale, Carrington, Pelican Roost. 

Q. - What is the location of the following features? 
A. - swan Lake Flat.-, •.••••.• 3½ miles s au.th of Mammoth. 

Seven Mile Bridge •..•... 7 miles south of Mt:l.mrooth. 
Kingman Pass •..••.•..•.. ~ miles sou.th of Mammoth. 
Willow Park •.•.....•. ~ .• ·1e miles south of Mammoth. 
Beaver Lake ••........••• 12 miles south of IJammoth. 
Twin Lakes ........•....• 16 miles s au.th of 1Ta.mrnoth. 
Solfatara Plateau ••...•• midway on road between Norris and 

Wolf Lake •......•.•..... 
Grebe Lake .......... _ •..• •• 
Cascade Lake •.••...•..•• 
Virginia Meo.dows •... • •...• 
Virginia Cascades •..•.•. 
Elk Park •......•........ 
Gibbon l{eo.dows ••• • ••••.•• 
Gibbon Falls_ • .' ••••...• ." .• 
Monu.ment Geyser Ba.sin .•• 

Canyon. 
5 miles northwest of Canyon Junction. 
4 miles northwest of Canyon Junction, 
21-miles northwest of Canyon Junction. 
4½ miles cast of Norris. 
4 miles c~st of Norris. 
3 miles sruth of Norris. 
4 miles south of Norris. 
9 miles south of Nerris. 
3/4 mile west of road, 5 miles south 

of Norris. 
Terrace SpriI18 ••....•..• 13 mile-s south of Norris. 
Sentinal Creok ..•....... flows into Firoholo ~t Fount&in Ranger 

Station. 
Twin Buttes •••...•..•.•• o.pproxilll£l,tely 3 miles west of old 

Fountl,in Hotel. 
Goose Lakes ...........•. 1 mile north of Excelsior Geyser. 
Firchole Lake •.......... l½ miles sruthoc1.st of Fountc.in Pc.int 

Pot. 
Greo.t Fountain Goyscr .... l mile south of Firehole to.lee. 
Midway Goysor :&.sin •...• 4½ miles south of Fountain Rl:.ngE::r 

St[~tion. 
Biscuit Bo.sin •...••..••• 8 miles sruth of Fountain Rcngor 

Sti.:.tion. 
Bl~ck Sund Bnsin .•.•..•• 1 mile wost of Upper Geyser :BD.sin. 
l1i:l.llc..rd Lake •. • ••.... , • , ,. 
Lone Ster Geyser •...••. , 
Crc.ig Po.as ••.• ,. ••.. :., ••• 
Norris Pc.ss ••••. , ~, .•• , • 

4 miles ecst of Upper Geyser :&.sin. 
4 miles sou.th of Upper Geyser Bo.sin. 
8½ miles o~st of Uppor Geyser Ba.sin. 
Just south of Craig P~ss on roc..d from 

Old Fr~i thfu.l to West Thumb .. , 

6 

"Corkscrew Hill"•••··••• the rond from Craig Pesa to DeLcey Crt~P
1

--:·1 

Du.ck I.Ake •..•...••••..• ,. 
Fishing Cone •. , ....••••• 
Natural Bridge,, ..•..•.• 

. Bridge .Bc.y ••••••• , •••••• 

Squo.• !Ake or Indic.n 
Pond. • ~ ....... ~ ........ . 

'lurbid Lc.ke••••••••••••• 
!Ake Elecnor, .•.•..••..• 
Hl:l.yden Va.lley, .........• 

1 mile west of Wost Thumb. 
on LD.kc shore c.t V/ost Thumb. 
6 miles wost of Lnko st~tion on old rand. 
4 miles south of La.ke Hotel on Lak':, 

shore. 

2½ miles e~st of LD,ke Junction. 
7 miles cc.st of Lo.ke Junction •. 
18½ miles co.st of Lo..ke Junction. 
~ miles north of Lo.ke Junction. 



Northern Pacific Sign ••..• 8 miles north of Lake Junction in Trout 
Creek. 

Chittenden Bridge •......•. l mile above the Upper Fall. 
Canyon Bridge ......•.•...• bridge across Cc.nyon Creek. 
"Yancey's"••··•···••·•··•• hc.y ronch 2½ miles northwest of Roose-

velt Lodge. 
Crescent Hill ( "The Gut"). 4 miles northwest of Tower Junction. 
Sheepeater Cliffs •....•... 4 miles southeast of M:::.mmoth Hot Springs •. 
Wraith Falls •.. ,~ ....•..•• 6 miles southe~st of Vi.lllmoth Hot Springs. 
Undine Fc.lls .... 11 ••••••••• 4½ o.nd 5 miles southeast of Ml:l.mmoth. 
Bu.ffalo Rllnch •..........•. 12 miles ea.st of Tower Junction. 
Jmd Geyser.~ ...........•.• 6 miles north of Lo.ke Junction. 
Dragons Mouth •............ 6 miles north of Lake Junction. 
Sulphur Mountain ........•. 7 miles sou.th of Canyon Junction. 
Mc.ry Lake ••.•••••••••••••• center of the po.rk. 
Sportsman L~ke •..•.•...•.• 1 mile from north boundary - west of 

Electric Peak. 
Gallatin Petrified Forest. on Specimen Creek, l¼ miles northeast 

of Gc.lle tin. 
Specimen Ridge ............ 6 miles eo.st of Tower Junction. 
Sleeping Gfo..nt .........•.. northeast of Yellowstone Lc,ke. 
Amethyst Mountain ...•....• s cnth end of Specimen Ridge. 

Chittenden Bridge 

7 



SECTION II 

Geology 

Prepared by: 
Edward A. Flottmc..n, Ranger Natura.list. 

Approved by: 
Dr. Wm. c. Alden, u. s. Geological Survey. 
Dr. L. M. Prindle, U. s. Geological Survey. 
Dr. David White, u. s. Geologico.l Survey. 
J.E. HAynes, Acting Director, Yellowstone Perk Museum. 
Horace .M. albright, Superintendent. 

Q. - What is the Gener~l Table of Geologic Time Divisions? 
( (Recent 
( Qu.o.tenw.ry (Pleistocene or Glacicl. 
( 
( 

A. - Cenozoic ( T t· ( er 1ary 

(Pliocene 
(Miocene 
(Oligocene 
(Eocene ( 

( ( 

( (Upper Cretnceous 
( Cretnceoua 

.Mesozoic( 
(Lower Cretaceous 

Pc.leozoic 

Proterozioc 
(.li.lgonkirui) 

( Juro.ssic 
( 
( Trio.ssic 

( Permian 
( 
( 
{ 
( 

(Coal Measures, or Pennsylvcninn 
Carboniferous {Subcc".rbon1·ferous, or M" i i •n.., Devonir,n 118 ~ ss ppi....,, .. 

( Silurin.n 
( 
( Ordovicicn 
{ 
( Cambrinn 
Gre~t Unconformity. 
( Keweeno.wan 
{ Unconformity 
( 
( Animikea.n (Upper Hu.roninn of some ~uthors) 
{ 
( Middle Huronian 
( 
( Unconformity 
( 
( Lower Horonirui 

.Archean Complex (Great Granitoid Series 
{Great Schist series 
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Q. - Wha.t evidence is there to inaiAate thct the park w~e formerly 
covered by o. seo.? 

A. - Fossils of mrine life ~re found in mc.ny of the limestones o.nd 
other sedimentary rocks exposed in and neo.r the po.rk. Neo.r 
the close of the Creto.ceous period the Rocky Mountcins were 
lo.rgely blocked 012t by powerful ~ic movements which uplift­
ed the ranges. Faulting end folding continued well into the 
middle of the Terticry period. 

Q.. - \that ho.a been the volct.nic c.ctivi t;v in the present pe:.rk IU'e&? 
A. - "'J.'hltoughout Tertiary time in the park crea, geologicc.l histor,y 

wcs cru~r~cterized by grent volc~nic ~ctivity, enormous volumes 
of frc.gmentc.l nr.tericl were thrown out by explosive eruptions 
nnd poured out in molten condition in the Eocene end Middle 
Tertiary, continuing with less vigor through the Pliocene, c.nd 
extending into Q;u.o.ternc.ry time. 

''Within very recent times there is no <.vidence of an.y consider­
~ble outburst; indeed the region rrr:i.y be considered long since 
extinct. These volcimic rocks present o. wide ro.nge in chemico.l 
o.nd minera.l composition c..nd physico.l structure. They mAy be, 
however, classed under three 6reit groups - ANDESITES with 
:Bk.S.h.LTS, RHYOLITES, end :&.s~LTS - following each other in the 
order named. In genernl the relc.tivo cge of ec.ch group is 
clecrly DJ'l.d sha.rply defined, the distribution end mode of oc­
currence of onch presenting chr.ro.cteristics o.nd so.liont tea.­
tu.res frequently ma.rited by periods of erosion. 

"Andesites nre the only volco.nic rocks which mve pl~yed an 
important po.rt in producing the present structural fee.tu.res 
of the mounto.ins surrounding the po.rk. .ii.s a.lrendy mentioned, 
they occur in lo.rge mssos in the Gallo.tin Ro.nge, 
while most or the cu.lmina ting pee.ks in the is.bso.rolro.s are com­
posed of compact Andesites and Andesitic breccias. On the 
other ha.nd, the ii.ndesi tes are not confined to the mounto.ins • 
but plo.yed o.n active role in filling up tho interior basin. 
Tbc.t the duro.tion of the kndesitie eru.ptions was long contin• 
ued is mde evident by tho plant remo.ins found in a.sh r.nd lnvn 
beds through 2,000 feet of voleo.nic mo.terio.1---.h.rnold Hague," 
"Geological Histoey of the Yellowstone No.tional Perk" P. 6. 

Q. - Where were the old volcr.nic era.tors locct&d from which molten 
~s flowod to give us the gre~t beds of igneous rock? 

•• - The so-c~lled Shormc:.n vol~~no: This volcc.no burst forth in 
early Tortio.ry times not f::~r from tho present junction of the 
b.bsn.roku c.nd Snowy rt,nges. The [.:.Vort .. ge height of the crc.ter 
rim ~s reprcsont0d by surrounding pee.ks is 9,000 feet ~bove the 
sec, level. :Mt. Wc.shbu.rn is of cru.ptivo origin but represents 
lctGr volcc.nic ~ctivity (lo.tor thc.n c~rly Tcrti"ry) which p~r­
tinlly Aestroyod the old era.tor rim of the She~n Volcc.no. 

Andesitos a.nd basclt& were first poured out by the then exist­
ing volcc.noes. The .Andcsite period wt.s followed by the Rhyolite 
period during which time thin shoots of b~sclt agt:,in ~ppenred. 
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Rhyolite poured out over the gre~t Central Pl~te0,u from two me.in 
sources namely, the Shermc.n volc~:.no ci.nd whc, t is now Mt. Sherida.n. 
Mt. W0,shburn co.me into being during this period of volcruiic c.ctiv­
ity. Rhyolites covered the 1.ndesites to c.n nver~ge depth of 2,000 
feet c.lmost completely hiding them. The c.verage elev::~tion of the 
plctec.u section wns increo.sed from 6000 - 6500 to 8000 - 8500 feet. 

Throughout the whole time of ~olcc.nic cctivity there were two or 
more active craters in the ~bscroko. range undone in the Gn.llatin 
Range, bu.t these affected very little the Centr~l Plcte~u known to 
present day visitors. 

"ii. tourist visiting all the prominent geyser basins, hot springs, 
Yellowstone Lcl.ke, and the Grr.nd Canyon c.nd F~lls of the Yellowstone, 
is not likely to come upon ony other rock thrul. Rhyolite, excepting 
of course, deposits from hot springs, unless he nscends Mt. Wc.sh­
burn. a description of the Rhyolite region is essentially one of 
the Centr~l Plnte0,u. Tc.king the bottom of the bD.sin at 6500 above 
sea level, these acidic l~vc.s were piled up until the accumu.lo.ted 
mo.as measured 2,000 feet in thickness. It completely encircled the 
Galle.tin rc.nge, burying its lower slopes on both the eo.st ruid west 
sides; it h~nked up o.11 c..long the west flc.nks of the ~bsnrok~s, o.nd 
buried the outlying spurs of tho Teton mid the Vlind River Pla.tec.us." 
----:i.rnold Ho,gu.e. "Geological History of the Yellowstone Nc.tional 
Paltk" P. 7 • 

Q. - V/he rs does br1.sc.l t occur ( in the p::1.rk) ? 
ii.,- It is found in thin sheets overl;ying the Ilhyolite deposits or in 

some inste,nces ::..s dikes cutting th& more c.cidic rocks. It ccn be 
seen in columnc.r pc.lis~do form along the Yello~stone vulley, ~long 
the western foothills of the G.:1.llc..tin Rc.nge t:.nd :M;·.dison Plc.teo.u 
o.nd south .of the FG.lls River :&.sin. The columm:,r pa.lisn.des neo.r 
Tower Falls in the Yellowstone gorge o.t and opposite the cliff 
which overhc.ngs tho roc,d and nt Osprey Fells in tho Gc..rdiner Cc..nyon 
are of bc.so.l t. 

Q. - What is the story of the glc.cinl period? 
A. - "After the greater pert of thG oc.sc.l t hc.d been poured ou. t cc.me the 

gln.cia.l ice, which widened n.nd deepened the pre-existing drninnge 
cho.nnels, cut profound gorges through the Rhyolitc laves and model­
ed the two volcnnoes into their presont form.----------. 

"Over tl;le .hbsc.roka Rn.nge glc.ciers were forced down into tho Lo.mc.r 
and Yellowstone vnlleys, thence westward over the top of Mount 
Everts to the Mc..rnmoth Hot Springs Basin. On the opposite side of 
the park the ice from the summit of the Gcllctin Rc.nge moved east­
vJO.rd across tho Swo.n Le.kc V~lley c.nd passing over the top of Ter­
race Mountain joined the ice field coming from the east. The 
united ice sheet plowod its way northward down thG v~lloy of the 
Gc.~rdiner to the Lower Yellowstone where the broad vclloy rnD,y be 
aeon strewn with the nntcrinl transported :from both the enst ruid 
west rims of the pm-k." ----Arnold Hc.gu.e, P. 10. 
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,!!.2! Springs ~ Geysers: 

Q. ·- Wh.c.t nro the differGncos between Hot Springs nnd Geysers? 
A. - ~a) - Source of Hect: 

In the case of the hot spring tho h&r,t r.tL~Y be toot goncrc.ted 
by tho folding .::.nd fc .. ul ting of rocks. In a. vory few instr.noes 
it may be due to the smothGrod combustion of cov,ls, or pyri tos 
{sulphides). Scientific mon give no support to th0 ido~ thr.t 
tho he~t mc..y bo due to ch0mico.l ~ction. Tuic.ny tourists eet tho 
ide~ thnt tho heat in the Nir.mmoth Hot Springs comes from the 
action of water on underlying bods of quicklime. This erroneous 
iden is acquired no.tur~lly when one observes tho grcGt bods of 
co.lei urn c.:irbono. to being deposi tad by the hot we tors. 

The source of hec.t for o. hot spring mc.y r~lso be thn.t given off 
by the slowly cooling intrusive lnvo.s or lower layers of extru­
sive lavas in a region of compo.r~tivcly recent (geologicclly) 
volcanic o.ctivity. Observations prove this to be the only 
source of hect for geysers. Conta.ct with the hot lav~ itself, 
or, cs is believed to be more gcnerGlly the co.so with hot gcses 
arising from tho luv~s raises the temperature too. fairly high 
degree. Boiling tempor~ture mu.st be rco.ched before o.n eruption 
co.n take pl~ce, end bec~use the wv.ter underground 1s under pres­
sure either from the rock nbovo or the column of wn.ter o.bove the 
temper~ture ct which the water will flesh into ster.m is fer 
o.bove boiling points under o.tmosphcric pressures. Only volcnnio 
arccs sup,ly enough heo.t for the ·superheated ster..rn essentio.l to 
geyser action. The ho:1ting of the vm.ter mn.y tr.ke plcce before 
it enters the gGyser tube, or c,ft0r, or both before c..nd c.fter. 
If the wo.ter is ch:~nged into st&r.m c.s r;;.pidly es it enters the 
tube there would be, not c geys~r, but only G stoo.m vent. (Ex­
ample': Drc.gons Mouth Spring). 

(b) - SUbtorro.neo.n PGss~ges. 
There o.re no outstr.nding cssontic..l difforences betwc&n the 
idea.l cros$ sections of cold springs :..nd of th~rroo.l springs. 
The former a.re lo.eking merely in c.. s ou.rco of hec.t. 

To ho.ve geyser c.ction convection currents of we.tor in the tube 
mu.st be impeded. If not impeded there c~n be only~ boiling 
spring. The tube mr..y be so long or deep thc.t the weight of 
wo.ter nbove mcy itself offer resistc.nce to thorough convec­
tion. But without u doubt, in most geysers the necesso.ry re~ 
sisto.nce is offered by the wo.lls of a "bent" or curved tube, 
and by stric~~es due to unequ.nl deposition on the tube walls. 

Geyser .'.'.l.Ction co.n endure but e,n exceedingly short period of 
yoo.rs, if at ~ll, where the tube oxt0nds upwcrd through layers 
of highly soluble a.nd poorly rosist~nt rock such o.s limestone. 
The force of an eruption itself would teer awo.y the weak rock • 
.Bu.t whero tho waters rise through siliceous rock, the tu.be mny 
have strong enough wt~lls to wi thstc.nd the force necesscry to 
throw upwQ.rd hundreds of tons of wo.ter. The tube wc.lls mt.lY be 
of hydro.ted silica deposited on less resistant rock by rising 
hot wo.ters. 
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Q. - Wh~t i!fBu.nscn Thuory of Geyser hCtivity • 
.b.. - "Three things are essential to the existence of a natural gey­

ser; a constant supply of water, a continuous source of heat, 
and a long narrow or twisted tube extending toward the heat 

source. 
, 

"It is a well known fa.ct that the boiling point of we.ter rises 
with the pressure i:..:nd because of the weight of the water above 
is higher at the bottom of a tu.be then at the surface. The 
temperature of water he~ted in c.ny vessel is gencrclly equal­
ized by connection currents• but inc long na.~:oh or irregu.l~r 
tu.be this circul.:i.tion is impeded c.IJ.C. while t:1e ti.i.be wo.ter at 
the S11rfc.ce boils a.t the temper,1tur,~ a.llov1ed o.t the existing 
atmospheric pressure• ebullition in the lower part of the tube 
is possible only ~ta. mUch higher tompera.ture, owing to the 
weight of the wnter column above it. When the lower levels of 
wo.ter are he~ted to boiling by go.ses and v~pors ~rising from 
the uncooled lnvo.s below, tho superincumbent column of wo.ter 
is lifted, c,:,.using c. slight overflow o.t the sur£a.ce, which, 
bec~use it shortens the column, docroo.ses the pressure thus 
lowering the boiling point. Lo::;icc.lly the superhe.:..ted w:::.ter 
&t the oo.se of the column fl.::.shcs into ster,m, lifting the 
wo.ter c.bovo with grec.t force 5.nto the rc:.~l eruption of a. gey­
ser. 

"Cool or previously hec...ted wc,ter flor.ring into tl1e tube through 
mo.ny fissures in its sides gr,,dually refills the tube o.nd the 
process is repea.ted."----Copy from geyser model. 

Q. - Wher~ in the park mt.iy t:.n nctual cross section of c geyser be 
found? 

A. - In tho Firehole Cc.nyon on the cast wo.11 of Nr.tiono.l Park Moun­
to.in. 

Q. - Whn.t is the sequence of ovonts in the life history of a geys..,g 
A. - There o.re vo.ric.tions, but the following sequonco often tckes , 

pla.ce: 
"(l) The hot vo.pors rising from unknown depths penetrate the 
rocks along planes of fracture end shrinkage cracks, decompos­
ing and softening tho rook until the pressure o~ the stoo.m and 
wo.ter is sufficient to force en opening to the surface.-------
,, (2) The flowing we.tors slowly cloar out the fissure forming a 
tube th~t permits tho free esccpe of hot water end steam, while 
o.t the same time the waters chu.nge from~ thick mud to c. more 
or less clear fluid. 
"(3) The spring, ri.t first c. simple boiling mu.dhole, is now an 
intermittently boiling spring, which soon develops true geyser 
o.ction.----------------
"(4) The bcre rock ~bout the vent or fissure is soon whitened 
by silic& deposited by the hot waters. This sinter mD.y form a 
mound a.bout the expanded tube or rosin, or if the vent shnll 
be Sllk~ll nnd sprcy is frequently ejected, it builds up the 
cur i ou.s geyser cones so ::,r omincn t in tho Yo 11 ows tono .-----"ii 
---Walter Harvey Weed, in "Geysers of the Yellov;stone No.tioml 
Po.rk. P. 27. -
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Q.. - What is tho difference in tho ch,,ri:1.ctGr of the dE;posi ts at 
A.t.mrnoth Hot Sprin:.':S n.nd in tho goysl:r b;,,,sins? 

a. - il.t 1,.ii:1.ml:1oth Hot Springs doposits .:,re 95 to 99 percent cr..lcium 
co.rbom tc. There is but .:., trcce of silica.. "On the plr. tec.u, 
th& deposits consist for tho most po.rt of silieoous sinter, 
locclly t&rmed geyserito. The ro~son for tho differ&nce is 
this: k.t tho Mnmrnoth Hot Springs tho stu[:.!Jl, although ascending 
from fissures in tho igneous rock, comes in contcct with tho 
waters found in the Uosoaoic strc,tn 1r1hich here forrJ tho surfo.ce 
rocks. The Jurnsic and Crok.ceous lirn0stones hr~vc furnished 
the lime held in solution c'.1!ld procipit:::.tcd on the surfc..ce as 
tr~vertino. On the oth0r hl',nd, tho mincr:-::.1 constituents of the 
plnt00.u we.tors are derived clmost exclusively from the highly 
o.cidic lo.vc.s, which ccqrry but c. sr;u:~11 c,mount of lime."------
Arnold Hc.gu.o. pp. 14 and 15. 

•i. - Wh.::~t is the mr.torin.1 found intho Fountain Pr.int Pot? 
A. - Hot clcy and other minerals, inn st~tc of ebullition, colored 

mostly by oxides of iron which ir1pnrt a vc.rioty of colors.---­
See Chittenden, p. 192. 

Q. - Exp le.in how tho hot spring c.nd geyser we, t0rs cc.n hold so r.ruch 
minernl m..~tter in solution • 

.t._. - Tho Ct.;_)c.city for dissolving c.nd holding rninero.l matter in solu­
tion is incrc~sed: 
(1} When w;·,ter is undur increc.sed presGuros. 
(2) When it contr-,ins gc·.sos, tLrticulc.:.rly c~cid forming gc.ses 
such ~s CO2, in solution. 
(3) When its tempc.rc.;.turC:s nrc incr0c.sGd. 
All of these conditions obtain in th0so W['.tcrs. 

Q. - Ylhc.t factors contribute to the, deposition of mincrlil matter? 
.A. - Whc.n the rising we.tors roe.ch the surf:"cc ~~nd tho c.tmosphcre 

their c,~pa.ci ty for holding niner.:~ls in solution is decreased. 
(1) By tho consequent lo,1'-'ring of torJporc.ture. 
(2) By relcc,so of pressure c.nd r,;pid evc~porc.tion. 
{3) By rcoovc.l of tho CO2 g~s fron tho w~tcr by tho algae c.nq 
by its oscD.pe due to hect end rolc~so of pressure. 
(4) In the winter tho freezing of the wc.tcrs cc.ught in cups 0-lld 
b~sins or of the slowly flowing wat0r procipitc.tos out greet 
quantities of r.iincru.l i:c.ttcr.----Roforonco: J. E. Ho.yncs, 
"Thc.rmc.l Deposition in Yullowstone No.tionr::.l Pc.rk. 1927 Ro.ngor 
Nnfurc.lists 11~, pp. 57 - 58. 

Q. Whr.t other minerals nrc brought to tho surf~ce in solution by 
thermal waters? 

A• - Arseni e sulphide or rcc.lgc,r !.iis2 s2 ) c.nd ::-.rs cnic sulphi to, or 
orpincnt, (i .. s 2 s3 J espoeir,lly in Uorris Bes in; seorodi te or 
arscnc.to of iron in Upper :&:.sin; c.nd iron pyrite (disulphide 
of iron, FeS2 ) in c.11 tho geyser be.sins. Oxides of iron c.nd 
other minornls often give yellow r.nd pink tints to tho goyser­
i to. Highly soluble sc.l ts such ['.S the cc'.rbon..,.,_, tos ( other then 
Cr.co3 ) sulphn.tes ::.nd chlorides c.ro c.:::.rricd off by the we.tors. 
1..nr~lyscs fr:.i.l to show trc.ccs of copper, silver, tin, or other 
r.1otc.ls. 

--..i,. 
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From 55 to 99 per cent of the mineral matter in solution at 
Mammoth Hot Springs is CaCo. In the geyser basins from one 
fifth to one third of the m~neral matter in solution is silica. 

Q. - What is the rate of de,Position of travertine or calc-sinter? 
A. - The average rate is 1/16 of an inch every three or four days 

at Wia.mmoth, under favorable conditions. Widely variable. 

Q. - Rate of deposition of siliceous sinter or geyserite? 
A. - The average rate is less than 1/32 of an inch each year. The 

most rapid observed rate is about 1¼ inches a year. This is 
also widely variable. 

At the rate of one-thirtieth of an inch a year it would take 
25,000 years for the deposit around Castle geyser to reach 
its present development. But geologists believe that deposi­
tion has been going on for a much longer period of time.---­
Reference~ 

"Thermal Deposition in Yellowstone Fational Park", by J.E. 
Haynes, in the 1927 Ranger Naturalists Wianual. p. 57. 

Q. - What are evidences of the antiquity of the hot springs and 
geyser deposits? 

A. - (1) Terrace 1,iountain at I.'iammoth is made up of travertine de­
posits, the oldest in the park. "Lying upon the surface of 
this travertine on the top of the mountain are found glacial 
boulders brought frcm the summit of the Gallatin Range, 15 
miles away, and transported on the i~e sheet across Swan Lake 
Valley and deposited on the top of the mountain, 700 feet above 
the intervening valley. It offers the strongest possible evi­
dence that the travertine is older than the glacier which !las 
strewn the country with transported material. How mu.ch traver­
tine was eroded by the ice is, of course, impossible to say, 
but so friable a material would yield readily to glacial move­
ment.''----Arnold Hae,"1le, p. 13. 

Diggil'.9Sat Mrunmoth prove that layers of travertine extend under 
Capitol Hill. 

(2) A second method is to determine the rate of deposition of 
the accumulated sinter and measure its thickness. The follow­
ing objections can be offered to this method: 
(a) No uniform rate of deposition can be found for even a single 
basin. 
{b) The accumulation of sinter rray have been either more or less 
rapid in the past. 
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(c} Deposits may have been eroded away before the present traver­
tine and geyserite was laid down. Undoubtedly the glaciers 
would easily erode and carry r..way the friable and soft travertine 
at Ml:lmmoth. 

Q. - How old are the 1\fummoth Hot Springs? 
A. - They may date buck to sometime in the Tertiary pc:riod. That 

they were active before the lust stage of gl~ciation is evident 
since glacial detritus rests upon travertine deposits of Terrace 



Mounta.in and in the Gardiner Valley. If they were active be­
fore the first stage of glaciation their origin probably 
dates back one million years or more. 

Q. - How old is Old Faithful? 
A. - There is no known way of determining just how long any par­

tic~lar one of the geysers has been active. It is quite 
possible that geyser action originated as long ago as did 
Mammoth Hot Springs. It would be ver~ interesti.Il€ to know 
what happened to the geysers, if such they were, at times 
when glacial iee overran the park plateau. It seems possi­
ble that the inflow of large quantities of ice water ma.y ha~e 
materially modified the conditions of geyser eruption, if 
indeed the ice sheets did not entirnly overwhelm the geysers 
and reduce the outflow to that of h0t, or merely warm, 
springs issuing at the base of the ice. 

Q. - What are the ranges of temperature in the hot springs and gey­
sers? Where is the hottest spring located? 

A. - See: "Table of Surface Temperatures of Hot Springs and Fum&­
roles1t by Dr. A. L. Day and Dr. E. T. Allen - pp. 68-69 of 
the 1927 Ranger N&.turalists Man~. 

Q. - What are :f'u.rnaroles and solfataras? 
A. - Fumaroles are holes and vents from which fumes and gases issue. 

Usually found in all volcanie regions. 
Solfat~ras are vents yielding only sulphur vapors, steam and 
the like. 

Q. - What is the approximate number of paintpots, hot spri.Il€S and 
geysers in the park. 

A. - Over 3,000. If the fumaroles and solfataras be added the total 
would approximate 6,000. 

~. - What is the approximate number of geysers and prominent springs? 
A. - Between 100 and 200 active geysers or more than in all of the 

rest of the world together. There are about 690 hot springs 
a.nd geysers in the Lower Geyser :Basin and about 400 in the 
Upper Basin. 
Solfatara Plo.teau is a.n extinct geyser basiu. 

Q. - Where else in the world do geysers occur? 
A. - Iceland and New Zealand. 

Q. - Where Hot Springs? 
A. - On every continent and in a considerable number of countries. 

Q. - Has the amount of water from the hot springs and geysers 
changed considerably during the last fifty years. 

A. - No. When one spring diGs out, the volume of ru1othor is usually 
incru:1.sod or a new one is formed. Thero arc increases and de­
creases from season to season due to variations in precipita­
tion. 
"From a goologica.1 point of view there is ubu.nde.nt evidE.nce 
that th€rtnal energy is grcdually becoming extinct. Tourists 
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revisiting the park after an absence of two or three years 
occasionclly allude to the springs and geysers as being less 
active than formerly and as showing indications of rapidly 
dying out. It is true that slight changes are constantly 
taking place, that certain springs become extinct or dis­
charge less water, but this action is fully counterbalanced 
by increased activity in other localities. Close examination 
of the source of thermal wnters fails to detect any dimunition 
in the source of sup;}ly. J:ii:oreover, it stands to res.son that 
if the flow of these w~ters d~ted - geologically speaking - far 
back into the past, the few ye.:..,rs eri,braced within the histor­
ical records of the park would be m1&.ble to indicate any per­
ceptible chrngc ·bi,sed upon ,;;. gr2,dul::.l diminution of he;:it. "---­
Arnold Ht.gu.e, pp. 18-19. 

Q. - What o.re 1.ilgae? 
A. Algue comprise u. cluss of cellular eryptogo.mic (flowerless)· 

plants, or those never h~ving true stamens e..nd pistils, but 
propagated by spores or single cell divisions. Plants which 
include the brown, red D.nd green sea weeds, ~lso fresh water 
types such e.g. as the common green or blue-green algae of 
stagnant ponds. 

Q. - To what extent is the coloring on the terraces and about the 
hot springs due to algae? 

A. - Where travertine and sinter are being deposited the coloring 
is almost wholly du.e to algae, the color sh~des varying with 
the ternpero.ture.------(See H~gue, p. 181). Free sulphur gives 
some yellowish tints. ~he blcck of old terraces is due partly 
to o.lgne that have been reduced to carbon or to the growth of 
black lichens, o.nd partly to dried clgae and dirt. 
Various colors in the geyserite of tho Bo.sins n.nd in the Foun­
to.in Po.int Pot ~re due to compounds o~ metals. See questions 
11 and 15. Reo.d "Yellowstone Purk Algae", by Marguerite 
Lindsley, p. 96, of 1927 Ranger Naturolists A~ual. 

Q. - Wha.t c~uses the colors on the w~lls of th~ Grcnd Co.nyon of the 
Yellowstone? 

A. - When thG rhyolite wcs broken down by the ~ction of steam and 
hot water cs well as by erosion various oxides of metals ruid 
other co~pounds were formed. These impart their colors to the 
Co.nyon w~lls. Ocher and Kaolin are very prominsnt in the Can­
yon. 

Q. Wh,.'1.t is n Mort.inc? 
A. - Debris that hes been carried by~ gl~oier and deposited in 

more or less irregular, hummocky pc, tchcs, ridges or belts, 
constitute lr..nd forms celled moraines. These ere generr.lly 
strewn with boulders end nre often pitted by scucer-liko 
rosins or kettleholes, somG of which rn;;:,.y contain ponds of 
water. 
A latercl moraine is formed by tho cccu.mu.l~tion of debris in 
~ belt or ridge c..long the side of u glccier. 

....., 
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A termin~l moraine is formed by the accumulations at the end 
ora· gia°c;i Ar:-- -
A m.-~f.~a':1:i. m1 1!'aine is an accumu.la tion some distance from the 
raa::g::.n~J-'.lSu:~Tf~lietween two close flows o:~ lobe3 of tl1.e gla­
cier. Such ~ mo:.:aine is recognized. in the low long n::.rrow 
rid.g& nri. the Hangc"".' Nawre Tran near the bsaver ponds ju.st 
bel(IW Sepi.;.bher 1!£01.mti.,,in .. 
Capitol Hill and other simile•!' kr..olls about ?Jiammoth Hot 
Springs make 1-i.p pa.:r·~ of n, te:tmi:na l moraine. Sine~ JV'iammoth 
lies s,i:; the meetincs point o:f the ice flows :frorr. the east and 
from the west before the united fiow s·ba.rted north in all 
probability these knolls JJ'iB,y be members of the two terminal 
moraines. 

Q. - How can one determine the direction in which an ice sheet 
moved? 

A. - The boulders and smaller rocks carried by the glaciers scratch 
and gouge the rock over which they pass leaving in places 
marks called striae or striations. The orientation of the 
scratches on fixed rocks indicate the directions of movement. 
Generally the stoss edges, i.e., edges of the rock against 
which the ice ~dvanced, are more smoothly worn off ancl '"t-ound­
ed than the opposite edges. In some cases, as on the ledge 
exposed beside the road on the slope north of Mt. Washburn, 
the softer parts of the rock have been worn away, leaving 
harder lumps or nodules projecting. Tailing out in the lee 
of each harder projection is a small half-cone or tapering 
ridge of softer rock pointing in the direction in which the 
ice moved. 

Q. - How can one determine whether or not a valley has been affect­
ed by glacial erosion? 

A. - A glaciated valley presents a smooth scoured-out appearance. 

Q • 

A. 

The ice through the aid of tools carried in the form of de­
bris wore off all the outstanding sharp edgBs and points and 
carried away rrRlCh of the loose debris. A gl~ciuted valley 
may also contain mor~inal deposits ~nd m~ny pebbles, boulders 
and bed rock.ledges are likely to show glacicl strd~o. 
The canyons and brander valleys of the purk owe must of their 
depths to streum erosion. lfust of theso, excepting the Grand 
Canyon, wore subsequently scoured out, widened, nnd sanewho.t 
deepened by repeated glacial action. 

- Was the glacial age fincl in giving us our present perk 
physiographic fentures? 

- Tho.t pert of the Yellowstone Cruiyon immediately below the 
mouth of Tower Creek is due to post-glacial stream erosion 
and the Grand Co.n.yon is partly, if not mostly, due to post­
glacial streo.m erosion. Whatever modific~tion of the Grnnd 
Cruiyon resulted from glacial action ht.s been obscured by sub­
sequent we~thering and erosion. The inner gorges of Gibbon 
and Firehole rivers h...~ve been cut by post-glacial stream ero­
sion. The Int.~in valleys of these streams and the cruiyon of Mad­
ison Riv0r, within the po.rk, hn.ve been glaci~ted. Much of the 
smoothly rounded form,_?f the ~~11~ is p~QbNUY also due to 
glaciation. 1J!.Ll..)N~'£0NE lU:TIONAL PARK .willll 
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Q. - What, 111 general, are the facts regarding the formation of the 
Gr&nd Con.yon? 

A.· - It ha& be€n cut through rhyolite of the Central Plateau by the 
river. The rock of the Grand Canyon section was ,perha~)S, orig­
inally no less resistant than that elsewhere, but superhe~ted 
steam and alkaline waters were n111ch more active in the Caeyon 
section, u.nderraining and decomposing the acidic lavas. The 
waters of the Yellowstone readily cut into this deco~posed 
lava and carried the loose uaiierials away, leavir-.g the canyon 
as we know it todayo The full history of this pert of th8 Yel­
lowstone is probably rather co~plicated. 

Q. - How did Yellowstone Lake change its outlet from the Pacific to 
the Atlantic slope? 

A. - The Yellowstone Lake was at one time 160 feet deeper than it 
is at present. The old shore line is in evidence in many 
places on the surrounding slopes. Geologists are agreed that 
one old drainage channel was via the South Arm, through Chicken 
Ridge between Channel and Overlook :Mountains and down the Can­
yon of Outlet Creek to Heart a.nd Snake Rivers •. The Continental 
Divide then extended over lit. Washburn and around the Lake to 
the east. 
The "piracy" of the Yellowstone is attributed to SU.lphur Creek. 
One can readily see that the Grand Canyon above the junction of 
the Yellowstone River ruid Broad Creek is younger than the Can­
yon on to the north. Throughout this five mile stretch it has 
the char~ctoristic V-shape of very youthful valleys. Northward 
:from the junction and ci,lso throughout l:lroad Creek the Canyon 
shows more rounded shoulders c.nd ~ little broo.dor stream bed, 
this indicatil'l(; greater age goologic~lly th~n the first five 
miles below the F~lls. 
:ao•..h the Upper n.nd Lower Fa.Us c.ro due to the fa.ct thc.t there 
extends c.cross the bed of tho river c..t these points wa.lls of 
firm undecomposed rhyoli tG. The wnll c.t the Lower Fc.ns is 
nbout 100 feet wide ~nd ~t the Upper Ft..lls it is .much wider. 
The drop in w~ter at the Upper F~lls is dependent on the rute 
of cutting ~t the Lower Fells. As the Lower F~lls decre~se in 
height the Upper Falls increase. The loworing of the level of 
the rhyolitc oorrier at the Upper Fcl1s determined the lowering 
of' the Hayden lcke level. The present Yellowstone Lake level 
is n.wv.iting the lowering of c. similc.r bc.rrier in the form of a 
ridge of firm rhyolite in the bottom of the Thistle Creek nar­
rows. 

Q. - Wh~t are the terrc.ces in Ifu.yden Valley? 
A. - These are wa.vo cut terraces such as bn.ve been cut or ere being 

carved out n.long the shore of ruiy existing lake or inln.nd sen. 
Trn.ce out tho contour at 160 feet o.bove the present lc~ke level 
and one will find that the old lakes are extonded southwcrd in 
the Yellowstone river valley for 16 miles and northward into 
the Hayden Vulley where waters covered o.11 but the Crater Hills. 
This northern extension roached beyond the present fulls of the 
Yellowstone to whc.t is now Inspiration Point. The whole was 
really a twin lake being pinched to'n narrow width near the 
present Thistle Creek. 
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Q. - What are the Hoodoos? 
A. - They are made up of l~ree blocks of travertine that broke from 

the edge of the cap of Terrace Mountain. The travertine may 
have been underr.iined by glacial action e,nd by waters to such 
an extent that it broke into huge blocks and slid down to the 
present positions. 

Fossil Forests: 

Q. - Where in the park do fossil forests occur? 
A. Fossil trees are widely scattered over the east slope of 

Specimen Ridge for the first twenty r.1iles along the junction 
of the Lamar and Yellowstone Rivers. 
The petrified trees most generally seen by tourists are three 
to four miles northwest of Tower Falls. Others are found in 
the eastern part of the park along the Lamar River on Cache, 
Calfee and Miller Creeks, and in the northwestern part of the 
park along Specimen Creek. (Tho lust mentioned forest is 
largely outside of the park). 
Fossil trees a.re scatter0d widely over soue 35,000 acres in 
Park and Gallatin Co\Ulties, Montana on the Gallatin Range 
just outside the park. 

Q. - How r:iany different species of trees are represented in the 
fossil forests? 

A. - Ten. While only three of the ten are coniferous and the rest 
are deciduous, fully 95 per cent of the trunks arc of the for­
mer. The Sequoia rnagnifica (WJD.gnificent redwood) is the most 
comraon. Among the deciduous lo~fed trees there are laurels, 
chestnuts, bays, sycamores, buckthorna and oa,s. 
In all 150 different species of fossil plants have been found 
in the park, 80 of which are in tho fossil forest bods. Most 
of the species are unknown among ·tho plants living tod£.y. 

Q. - How do trees become fossilized? 
A. - Genuine fossilization, by which we moan the petrification of 

trees o.nd other VG(;;Gtc~blo debris is brought o.bout by processes 
well illustre,ted in tho Yellowstone: Uc.tiona.l Pcsrk. Trees t.re 
killed by the: we.tors of hot springs or by lr.vo. flows or fc.lls 
of volco.nic ash, r:md tho silicc. cc.rric.d in solution by wa.ter 
issuing from or through the le.vi::, permoc.tes the plr: .. nt tissues 
by the ordint.ry processes of cc.pillc.rity. Grr~duc.lly, some­
times wi'th surprising rt1pidi ty, the silicc. rep le.cos the lig­
neous m::.tter forming the wood cells pcrticle by pc.rticle and 
is eventually deposited also in the cell cavities c.n.d the in­
teroellul~r spaces, so thr,t potrificction is complete. In 
this wny wo h~ve often oxtr~ordinarily complete preserv~tion 
of every nicroscopicnl detuil of the cell structure. Ordinar­
ily, however, u certnin cmount of dec~y t~kes pl~ce, so thnt 
portions of the troe break down or rot before the repl~cement 
is oomplote. In the lc.tter CC',Se, tho products of decomposi­
tion, ur,itrc.cing so-cr~llod 1tu.lr:1ic" or "huuic" c,cids, st~in the 
tissues uorc.: or loss couplotely vii th brownish tints. 
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The process of silicification may now be seen in sa::1e of the 
hot springs, such as those in the upper basins of the park. 
in which silica is deposited. However, the most complete 
petrification by ueans of Mlica impregnation takes place 
when the vegetation is enveloped with volcanic ash and mud, 
the hot waters or even the cold solutions fron which when 
fresh appear to have great efficiency in permeating and petri­
fying the plant tissues, Usually the falls of volcanic ash 
a.nd the flows of volcanic r:m.d are not very thick and the trees 
killed beneath the smothering cover, rot down to or even sane­
what below the surface of the ash deposits when there is little 
or no heat. When, however, several volcanic explosions cause 
the laying down of several blankets of ash and mud before the 
tree has rotted down too far, the petrified stur.ips may have 
considerable height. In all these cases, burial by volcanic 
ashes or muds exercised thG further importo.nt function of cover­
ing the vegQtable debris and preventing the access of atmos­
pheric oxycen which is essential to the more cot1plote decay of 
the organic tissues. Sometimes portions of a tree are carbon­
ized, or even turned to charcoal, and presorv&d in tho carbon­
ized state. 
The term ''fossil" is apr1licd not only to petrifactions through 
replacenent by silica or lime or iron, but to th0 molds or iu­
pressions left by loaves, soods, branches, logs, and even 
flowers in muds or other sodinants VihE-n conditions have not 
been favoruble for p0trifaction o.nd decay has advanced to the 
point of tho actual decomposition of the grouter part or all 
of thG vegetable tissues (orcanic ~tter), so that only the 
imprint or mold is left where the loaf or stem was laid down 
or buried. In most cases, however, where the vegetable debris 
was rapidly a.nd Qeeply covered or where the covoring was imper­
vious to the air, so that very little oxygen was available, 
for tho use of the bacteria and other agents of decay, more or 
less of the organic rx~tter esco.:::,cs decot1posi tion :ind is pre-· 
served in the fonn of brownish or dark carbonaceous residues, 
usu.ally shrunken to snullor volume than the original plant. 
Therefore, we 1:10.y ru:"ve cc.rbonized res iduos of the stems c.nd 
even the nerves or tho epidermis of plcm.ts lining tho impres­
sions or partly filling the molds. Not infrequently such car­
bonized portions of stems arc shown by means of special treat­
mt::nt to contain vestiges of cell structure visible unde.r the 
microscope. Such fossils, mabracing mero impressions or in­
coraplGtely curbonizod residues of tho originc,l plant substance, 
nre obviously v0ry distinct froo potrif4ctions. trc..ny of the 
fossil locvos, petioles, seods, n.nd 0vcn twigs, found in the 
ash beds o.nd othGr sodirn<rnts of Yellowstone Park belong to the 
impression or 1c1old typo of "fossils". 

Q. - What is thL. story of the fossil forests now 8Xposc-d on S1)0c­
imo11 ::Ud.g0? 

A, - On the on.st slope of S::,ecimen Ridge bord0ring 1&,r.i.r.r IUvcr Ve,1-
ley are oxposcd in cross-section c~t lec~st nine (some think 
twalvo) fossil forests one C!.bovo th& othor, tho totc.l being 
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2,000 feet in thickness. Tho spocios of trcos found in thc.t 
section, which c.rc tho seine c.s those found in tho gold-bearing 
gravels of California, show thrMt tho forests grew there during 
tho Miocene epoch of the Tertiary period. 
The lowest of forests wn.s ento1:1bed by the oc.rliest volcn.nio 
eruption to cover thnt locality. Most of the trees w.ere 
buriGd benenth sho~ers of volcc.nic ~sh, rock fragments n.nd 
mud flows o.nd ~ero left stc;.nding, conp~rctively c few of them 
being :prostr.:::.ted. The weight of t.shcs, otc., ho1:1ever, stripped 
the me.in trunks of limbs n.ud brr-.nches. The hcc:. t wr.s not in­
tense enough to burn the trees ~lthough it killed them c.nd 
probo.bly r6duccd them to more s tum:ps. Follm1ing this, the or­
din::.ry processes of cquoous solutio:::1 set in with the wc.ter 
seeping through the newly for::icd igneous rock to the tre,es c.nd 
there reph:,cing the org~:.nic m::.ttcr with silica. 
On the surfc..cc of the, volcc.nic debris the processes, both physi­
cc.l and chemico.l, of soil 'forming took pln.cc. A now forest en­
croc.ched Ui_)On the bc.rron o.rea. by the slow method trees b.'.l.ve of 
advancing their domain by the cones c.nd soeds being cc.rried 
only~ short distance bo~ond. the frontier each yecr. A new 
forest then covered the c.rea and reached comparatively full 
growth and m1;i, turi ty only to be buried by renewed volcc.nic erup­
tion and fossilized as wc.s the preceding vegetation. Ag~in a 
new soil formed ,md miothor forest cc.me into being. The cycle 
of events was re~oc.ted until at least nine forests (if not 
twelve) had become fossilized, 
The custom..sry processes of erosion hc.ve, sL~ce the l~st 
Miocene eruption, cut ~.nd gouged out deep vc.lleys and ca.nyons, 
one being the valley of the Le.mar River. The enclosing rock, 
being somewhat loss resistant, hes been eroded from a.round 
many trunks leaving them exposed to view. 

Q. - How old ~re the Fossil Forests? 
A. - From a geological standpoint they are relatively young, sinco 

the Miocene epoch wu.s very late in geologic time, but one is 
safe in sn.ying thut they a.re c.t ler.:.st throe or four million 
years old. 

Q. How mu.ch time is rei-:iresented in the twelve le,yors of lc.vn o.nd 
forests? 

A. - "A study of the fossil trGes thcr:1sel vcs gives at loo.st n rough 
-c.p:;_:,roxim::~tion ~,s to the kngth of time it mo.y he.VG tuken to 
c,ccumulc.te th0 beds in which they are now buried. As c.l:rer..dy 
mentioned, thero is i:. success ion of forests one D-bove c.nother, 
through a thickness of 2,000 feet of str~tc.. thG unit of the 
men.sure of the.: time is th0 time tc..kcn by er.ch forest to grow. 
Pine trees of th6 type represented in the fossil trunks re­
quire 200 or 300 yo~rs to roc..ch ncturity ~nd redwoods may re­
quire from 500 to 1,000 yec,rs. Twol ve or mor·c of the so for­
ests h:'.ve beon found, By r.iul tiplying thisnu.mber by the min­
imum c.c;o of the trees (200 ycc..rs) wo sh"'ll hr,vc 2,400 yon.rs n.nd 
by nu.l tilJlying by the rJ,_~ximun o.ge of the redwood {1,000 yeccrs) 
we shc:.11 hD.ve 12,000 years c.s the possible tine during which 
these forests flourished. It is possible th[~t th0 truth lios 



~·\, 
y 

, . 
'-,.,,~1. 

somewhere between these extremesn. ___ F. H. Knowlton in "The 
Fossil Forests of the Yellowstone National Park, pp. 27-2S:-

~. - How can one explain fossilized oaks, laurels, chestnuts, etc. 
at this altitude? 

A. - Undou'ttet!.ly there existed a different climate at the times ot 
veget&ble growth and volcanic activity than now. This warmer 
climate may have been due to one or more of a nurnber of fac­
tors, but one oan best believe that ·there has been an uplift 
since the periods of growth and petrification - that is, the 
altitude was lower when the t:·ee ~ fr ew. 
One maj well point out here that Th~re are· variations in kinds 
o.f. plants from forest layer to f,n.eJt layer showing changes in 
climatic and soil conditions for tho successive periods of 
growth~ 

Q. - How is barometric pressure affected by altitude? 
A.• Ba.rometrio pressure is normally 14.7 lbs. {76 ems. or 30 inches 

of mercury) a.t sea level. The total column of air above de­
creases with elevation and density also decreases with eleva­
tion, thus giving lower barometric readings. The normal de­
crease is one inch for every 900 feet elevation. 

Q. - What is the relation of the barometric pressure to the boiling 
point of water? 

A. - Boiling point lowers with decrease in pressure. (Read~ 
Ranger Naturalists lv:ianual, p. 70. 

Q. - Why are some people affected by high altitudes? 
A. - It is difficult for those of low lung capacity to get a suffi­

cient supply of oxygen in rarified atmospheres. 

Q. - (a) What is travertine or calc-sintor? 
A. - A soft, cellular limestone deposited by calcareous or lime­

bearing waters, chiefly springs. Because it is soft and cel­
lular it is sometimes called calcareous tu.fa. 

Q. .... (b) Siliceous sinter, or geyserite? 
A. - Hydrated silicon dioxide (Si~~ n~2o) deposited by silica-bearing 

waters. {Hot spring and geyser waters). 

Q. - (c) Geyser eggs and needles? 
A. - Balls of siliceous sinter formed where geyser water splashes 

are called eggs. Needlos form in geyser spray. 

Q. - (dl Stalactites? 
A. - Pendant icicle-like forms of calcium carbonate deposited from 

dripping water ( on roof of caverns or under rock ledges.). 

Q. - {e) Stalagmites? 
a. - Tho complement of stalactites formed by c~lcareous waters drip­

ping upon the floor of caverns. 
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~- - (f) Granite? 
A. - A compact igneous rock composed of granular crystalline quartz, 

mica and feldsn£.r, and sometimes hornblende and augite. The 
Archean rocks a.re :)rincipEl,lly granites. The feldspar is the 
orthoclase or :potc..sh feldspur. \"!hen hornblende displaces the 
mica ue ho.ve a hornblende granite or syenite. 

Q. - {g} Gneiss? 
A. A foliated gr~i te. Has the uppet,r2.nce of being in layers. 

A metamorphosed granite. 

Q. - (h) ~uartz (Crystallized silica)? 
A. - Rock composed almost~holly of (SiO2 ). Impurities suctas 

the oxides of metals give it colors. Pure crystalline quartz 
is found in hexagonal prisms and pyramids as clear as glass. 
Forms of quartz: Amethyst, false topaz, chalcedony, agate, 
ony:x:, chert, flint. 

Q. - (i) Flint? 
A. - A compact. dark, lithoid form of quartz. It is cha.lcedonic. 

Q. - (j) A.ndesite? 
A. - An aphanitic (the varying constituents so minute as to be un­

distinguishable to the naked eye) igneous rock consisting essen­
tially of plagioclase feldspars, with hornblende, biotite or 
pyroxene (usually rno.gnesium-iron-c~lciu.m silicate), sometimes 
cellul~r, porphyritic, or even glassy; usually rich in feldspar 
microlites. (Tu'licrolites are incipient cryst~ls found in glassy 
lavas; usually needle shaped or rod like). 

Q. (k) Porphyry? 
A. - A rock consisting of distinct crystals embedded in u.n apho.nitic 

ground mass. 

:,Q ... (1} 13£.sal t? 
A dark, cor.rpact bl~sic icncous :i.•ock cons is ting of G mess of 
minute crystn.ls somotimes with mor0 or lens gl.:~ssy bnse, often 
contc.ining c.lso visible crystr.ls; composed of pl.:.gioclo.se (l'. 
generc.l term for the triclinic fcldsp1:1r) :.nd pyroxene, with 
olivine, .ru.~gnetite, or tit::.niferoua iron ~;s common accessories; 
u b,~s ic lc,va in which tho crystc,l liz.:.. tion hD .. s tc.~kcm plc.ce 
rr,pldly; usuully rich in crystc~llitcs or microlites; gr~duc..tcs 
into dolerite o.nd b.:.s ic c.ndo:;i to. ].fost c;cnorc,lly the con­
stituent minerc.ls c,re very r,1inutoly cryst:·,llized :md intimc.tely 
intermixed. 

(m) Pitchstone? 
A dL~rk vitreous, ~cid igneous rock of less perfect gl~ssy 
t0xture trm.n obsidi.:.n o..nd morE: rosinous c:nd pi tch-lil;;e .. 

(n) Pumice? 
A glc.ssy form of L.wc. rendered very vesiculr~r through infla-
tion by stel;.m. 
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~. - (o} PyI'OClastic rocks? 
A.-- Fragmental or elastic rocks produced through izn,e::ms agencies 

embracing volcanic ashes, tuffs, a;:mlomerates, etc. 

Q. - {p) Rhyolite? 
A. - An a.}'.)hw1i tic or glassy i.:;neous rock showir:..g flowaee 1 ines 

.. usually a:)plied only to t;Le acidic varietiec;. 

Q. - (~) Peridotite? 
A. - A very basic igneous rock composed c~iefly of olivine (a 

silicate of l'l18.3ne5ium ancl iron), wi t~1 augite !an aluminum 
calciwn-rm.ignesiu+iJ;Qjl siliGate) Jr r·ebted ferromagnesian 
minerals, with !.1agnetite art-i, mit0 as 1:,,ccessories. 

Q. - (r) Obsidian? 
A. - A typical form of volcE..nic c;l;;;..ss usm .. lly of the acidic class 

of silicates. It has the close texture, conchoidal fracture, 
and other qualities of glass. It is usually black, but some­
times red, brown, green, purple, bluish, or gray. 

Q. -
A. 

(s) Doleritcs? 
The b~salts graduate insensibly into the doleritos; the doler­
i tes nY:J,y be regc,rdod simply as basal ts of coarser crystalliza-
tion. The minerals are ovidont to the eye. _,,..,,.,.·" 

--
Q. - {t) GD.bbros? 
A. - Crystalline rocks composed of tho plr~gioclase felds:1ar, ln.bro.­

dori te (or unorthite), und pyroxene (or a rcle,ted fcrromagne­
sian mineral), with mc.gnotite or titc .. niferous iron as a common 
o.ccessory. They o.re usuc.lly du.rk hec.vy rocks. 

Q. - (u} Shale? 
a. - A more or less ln.minntod rock, consisting of indurated muds, 

silts, or clays. 

Q. - (v) Breccic? 
.A. - A rock compos od of o.nguk.r frc~gmcn ts, con trc .. s tod with pudding­

stono or conglomor~ito in which tho fragments are rounded. 

Q. - (w} Ocher? 
A. - An inpure o~.rthy ore of iron or e.. forruginou.s clevy, us Gd i.:.s u. 

pigm,;nt in m~'..:~in;:; pc.;,ints, etc. Reds ..:,nd browns in Gr:::nd Cn.n­
y0n •. 

Q. - (x) YJ:'.olin l~nd IC.'.'~01 ini te? 
A. - I>op0r: its of Kf..olin c,re co:nposed l;:.,rgoly of Khol ini te, c. hydrous 

alu.minun s i lice; to; usuc .. lly in clr:.y-1 ilrn or GLrthy form; wh.i to 
or grt.1.ying whi to; of ton tin 00d with i1;1puri tic:s; co!"lmonly r'..rises 
from. doconposi ticm Jf t1.lur,1inun silicatos, espccic .. lly the feld­
spc.rs; be.sic of pott0ry c~nd chine... Very cviciont in Yollowstone 
Cr.nyon whure :i.t :3ivos YGllowish tints to the wo,lls. Pormcd 
whon stoc.r:.1 a.nd we.tors docorap:.:.sed tho rhyoli tes .---- Rock defi­
nitions lcrgely fror:1 1r. C. Ck:mbcrlin c,nd R. D. Sc .. lisbury, 
Goo lo~., Vol,. I. 
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:Botany 
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Q. How many species of flowering plants are there in the park? 
A. - Up to the present time approximately seven hundred and fifty 

species have been identified. 

Q. - How many kinds of trees rr.ay be found? 
A. - In the park there are both cone bearing and broad-leafed 

trees. Of the cone bearing there are limber pine, lodgepole 
pine, white-bark pine, Engelmann spruce, Douglas fir, balsam 
fir, and the cedar. Of the broad-leafed trees there are three 
kinds of poplars, an alder, birch, maple, several willows, and 
approxit"la t,.:,ly one hundred shrubs. 

Q. - VVhich are the most primitive plants? 
A. - The bacteria and algae. 

Q. - Which are the most recent plants? 
A. - The sunflower or composite family. 

Q. - What are algae. 
A. - An alga is a minute one-celled or a thread-like plant, living 

in water. Its cell wall is composed of cellulose; it has 
chlorophyle which enables it to manufacture food for itself 
out of carbon-dioxide and water. 

Q. - What color is an alga? 
A. - There o.re two classes of algae in Yellowstone Park; the 

green alg~e, which are various shades of green, and the blue­
green ~lgae, which give ne~rly all the colors seen &bout the 
hot springs. 

Q. - What are bacteria? 
A. They are similar in structure to ~lgae and microscopic in 

size. They lack chlorophyle and are usually colorlsss. • 

Q. - Yvhat effect hcve the algae on the deposition of trnvertine? 
A. - Water withou.t carbon dioxide gas in it cr..nnot hold trn.ver­

tine in solution. Algae growing in he~vy masses catch the 
wo.ter which rr;:.y be suturated with tro.vertine. This m,;;;.terio.l 
is deposited on the outside of the plants due to th~ extrac­
tion of carbon dioxide from the water about the pl~nts. 
This, however, needs furthGr investig..:,tion by a competent 
plant physiologist. 
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Q.. - What varieties of trees can be identified in the petrified 
forests? 

A. - Redwoods, pines, laurels, bay trees, sycamores, buckthorns, 
o~ks, w~lriuts, hickory nuts, bay berries, poplars, willows, 
birches, hazel nuts, beech nuts, chestnuts~ elms, figs, 
breadfru.i t.::1, mag.noJ.ius. ci:r..nam<,ns, e.cacias .• smnachs • bitter­
sweat, maplesi s,.,,r,p 'berries: bas::n11,•00ds, aralias, dogwoods, 
persimmons, and ash treas are the princ~pal ones. 

Q. - How do they differ from the present tree population of the 
forests of the pa~k? 

A. - They resemble the trees of mu.ch lower altitudes and warmer 
climate than do those now found here. 

Q. - How are the seeds distributed from the cones of the lodgepole 
pine? 

A. - The seeds are blovm about by wind when the cone scales crack 
apart. The scales open quickly when heatod, as by a forest 
fire, This gives the lodgepole pine an advantage over the 
other trees, because it gets an early start after a fire. 
The seeds gcrminr.te and the seedlings grow only in full sun­
shjnc. A few ~ones open every year, however$ and some seeds 
are shed a.nn-.ially 1 to occupy small openines, or to people new 
roo.dwb.g'"s, as on the Norris Cutoff. 

Q. - What economic value has the lodgepole pine? 
A. - Very littlo v~luo as lumber. It is used quite extensively as 

fuel, tolegraph poles, and fences. The Indians used the young 
trees in building their lodges; hence the name. 

Q. - In what ways do the trees of the park contribute to the food 
of the birds and other animals? 

A. - The trees supply nuts and other fruits. Larger animals, such 
as the olk and deer, food upon foliage and bark. Bark of the 
aspen servos us food for the beaver. Porcupines feed on the 
barks of coniforso 

Q. - How does the Rocky Mountain cedar (Ju.niperus scopulorwn) dif­
fer from the onstern or southern or Tennessee cedar (Juniperus 
Virginie.no.;? 

A. - There i8 vory little difference between these two., They 
pr6sent i:.lmoot identicn,l characteristics. 

Q. - How does the development of the cone of the cedar differ from 
that of tho pine, spruce, c..nd fir? 

A. - The ccd.:.r beo.rs t~ b1:.,rry-likc cone which hr~s fleshy scales 
fused toguthor, This, howcv0r, servos thG st~me pu.rposo a.s 
do the cones of the others. 

Q. - Which of the IJu.rk trees cc.n p8rsist with the least moisture? 
4. - The limber pine end the cedar. 
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Q. - Of what economic value is the Douglas fir? 
A. - It is a very good lumber tree. About one half of the soft 

wood in the country is Douslas fir. It is hauled from 
points in the Northwest to the lJew England states by way Of 
the Panama Canal. 

Qw Where are the greatest forests of Douglas fir? 
A. - In Washington, Oregoni Northern Idaho, and British Columbia. 

Q. - How may the different pines of the park be distinguished? 
A. The limber pine an6. the white.--bark pine have needles held in 

bunches of five, bi:.t the white-ba:..·k pine has a smooth, gray­
ish white bark and red con.es~ wher·eas the bark of the limber 
pine is rougher o.nd ·darker;• and the cones are green. The 
lodgepole pine has needles in groups of two. 

Q. - At what altitudes are the different pines distributed? 
A. - Limber pine from about 4,000 to 7,000 feet; white-bark pine 

from about 7,000 to 11,000 feet; lodgepole pine from about 
5,000 to 9,000 feet, in the park. 

Q. - To what extent are the trees of the park utilized as timber? 
A. - Their use is authorized only for minor construction purposes 

within the park limits. 

Q. - Why are not the dead trees of the park cleaned away and burned? 
A. - A narrow urea ulong the side of pa.rt of the Loop Road bas been 

cleared away. As a rule the trees are left, as a part of the 
policy of the lJational Park Service to preserve the naturf:.l 
aspect of the park areas. The cost of extensive clearing is 
prohibitivo. 

Q. - How does tho care of th0 forGsts in this park differ from the 
c~rc of the forests in our national forests? 

A. - Th(.. forests in th~ park arc not oxpGct0d to yield cc:rnmercial 
returns. The nc.tivc treos are conserved ~nd no new species 
are introduced. Both principal end interest are saved, where­
as in tho nation~l forests tho dead wood is cleaned away and 
there is a regu.l~r program of cutting and reforest~tion. 

Q. - Does tho National Park Service do any reforestation in the park? 
A. - Very little. No effort is zoo.de to introduce commercial species 

of trees. 

Q. J3y whet needle characteristics rr,:.y the Engelmann spruce, Douglas 
fir, mid balso.m fir be distinguished? 

A. - The needles of all of them are spirally arranged on the twig. 
In firs;. they tend to tu.rn so as to stand in two rows, making 
a fl~t spray. In spruces the leaves bristle out all around the 
twig; they are square and will roll between the thumb and fin­
ger like a mc.tch stick; they fall off when old, leo.ving a 
li tt~e knob or prickle. The fir leaves v~re fll:'.t, and. fall off 
lenving a round sco.r. The Douglo.s fir lenf is soft) u.nd 
s~JJ.rp-pointed. Tho balso.m fir leaf is blunt or notched at the 
tip, and rcther stiff. 



Q. - What are some of the common introduced plants? 
A. - Timothy, redtop, qua.ck grass, perennial rye, goat's beard, 

Freneh weed, and salsify .. 

Q., ..... Wha.t causes the "knotting"· of the pines in the Knotted :Pine 
forest? 

A. - The e.xa.et ca.use of this is unknown •. Some believe that it 18 
ca.used by blight, some by insect bites,•· some by a chemical in 
the soil, and others believe it to be caused by mistletoe 
gi,•wing on the trees •. 

Q •. - Where is the hay raised that is used in feeding the animals 
in the winter? 

A. - On the flats at Gardiner, Mammoth Hot Springs, at the Buffalo' 
Ranch, Upper a.nd Lower Slough Creek Ranches and on the Hoppe 
Ranch north of the park boundary. • 

Q. - Is the Oregon grape a true grape? 
A. - No .. Its clusters resemble those of the grape, but it belongs 

to the barberry family. 

Q.·. - Of what economic value is it'7 
A. - A tea lllJ.de from the roots was used by the Indians to subdue 

fevers and stimulate the kidneys. An extract of the root 
was also used as a yellow dye.· The fruit is used for jellies 
and the foliage for Christmas decorations~ 

Q .... Why can it not legally be sent to wheat growing states? 
A. -It is susceptible to wheat rust (as the alternate host), and 

would help spread that plant disease as does the common bar­
berry. 

Q. ~ Is the mountain flax of the park suitable for the preparation 
of linea? 

A, - No. The fibres are tough but not as tough as those of the 
common, cultivated flax. 

Q. -What characteristic desert plants occur in the park? 
A. - Sagebrush, cactus, rabbit brush and greasewood. 

Q. - What aquatic plo.nts are found here? 
A. - Yellow pond lily, marsh marigold, water smart weed, water 

crowfoot, pond weed, duckweeds, two mosses, and many algae. 

Q. - How does the pl~nt life at the highest altitudes differ from 
that at the elevation of M!.'mmoth? 

A. - On the highest elevations the predominating trees ~re llhite­
bcrk pine, spruce and fir. In general, the flowering pl~.,nts 
are n low growing, due to the shorter secson. The flower 
colors &re more brillio.nt at higher altitudes. 

Q. - Will the trees buried in tr~vertino petrify in time? 
A. - No, due to the lack of silica, 
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Q. - What is the pa.rk flower? 
A. - The fringed gentian. 

Q. - What are the characteristics of the following flowers: 
Clematis (Clematis occidentalis)? 

A. - Leaves opJositely arranged, with leaflets shaped like those 
of the lilac. Petals four, d~rk blue or purple, spreading 
like a four-pointed star. Seu.son over by July 10th. Grows 

Q. 
.A. 

on shady hillsides. Seed cluster resembles a large ball of 
cotton. 

- Fringed Gentian (Gentiana)? 
- Slender stems, sparsely branched, reaching to a height of 

about one foot. Four petals, dark blue, twisted into a tube 
with the edGes pointing outward. These edges are fringed • 
Found in moist open places and along roadsides. 

Q. - Geranium (Geranium)? 
A. - Stem rises from a basal 6roup of leaves, and the stem is 

somewhat leafy. The flowers average an inch across and have 
five petals and ten stamens. Two species, the white and the 
red, are found in the park. They bloom throughout the season 
and are found in the moist wooded areas, the red one often 
occurring in the open. 

Q. - Lupine (Lupinus)? 
A. - Stem stout and erect, growing from one to three feet in height 

and ending in a flower spike. The leaves are compound with 
entire-edged leaflets arrQ,nged finger fashion. The flower, 
smo.11, sweet pea shaped, is bright blue, but once in a while 
they mr:.y be entirely white. These bloom from June until 
September and arc found at all levels in open, gravelly, well 
drained solls c.nd clso in shady places. 

Q. - Monkey Flowe.r (Mimu.lus)? 
A. - The red monkey flower, Mimulus Lewisii, is slightly hairy and 

somewhiJ.t sticky, growing a, long cold mountain strec.rns in mid­
summer. The commoner yellow one, M. Lo.ngsdorffii, celled 
false snnpdr~gon, is abundant about the run-off of hot 
springs, v:::.rying from 2 to 18 inches tc..11. Two smt:~llor species 
of Mimr:.lus occur in the perk. 

Q. - Indian Pc..intbrush (Cc..stillejc..)? 
.A. - Grows u.bout o. foot in heic;ht, with c.. stout, stiff, unbrc..nched 

stem bec,ring c.. lc.re;o numbor of narrow, pointed, somewht,t 
hc..iry loc.,ves, c.,nd ending in r. close clust0r of blossoms. To.ch 
flower ia tubulc .. r, v1i th a deep, shcrply pointed lobe ct the 
top. rrhey n:.:-e interspersed with lec.f-like stru.cturea which 
are tho culor bec..rors. The colors vc..ry from scurlot or 
mugenta to crcc.m white. They grow in the open, or in h.c.lf 
shudy moist loc..~tions. 
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Q. - Larkspur (Delphinium)? 
A. - The stem is fairly tall, 9 inches to three feet and sanetimes 

more.. It is found in open, sunny, rather moist places. In 
appearance it is thi~k, smooth, and light green in color. The 
leaves are cleft a.nd extend like the fingers of a hand. The 
flower is irregular, the upper part extendi.ng backwards into 
a spur. Three or foor species occur in the park. They range 
from a very pale to a midnight blue in color. 

Q. - Meadow Rue (Thalictrum)? 
A. - The flowers are small and greenish-white in color. There are 

no petals. The ~lant grows about a foot in height and its 
leaves are similar in shape to those of the columbine. 

Q. Yarrow {~chillea)? 
J... - This plant ,:;rows from fifteen to eighteen inches in height and 

is fou.nd in dry, gravelly places. Leaves are found at the 
base of the stem and also on the stem. They are finely divid­
ed. The flowers are in heads at the ends of the br~nches. 
One of the commonest plants of the world. 

Q. - SUnflower (Helianthus)? 
A. - The stems are stout wtd grow about three feet in height. The 

leaves are opposite. The flowers are yellow with either a 
yellow or brown disk in the center. They start blooming in 
July and continue until frost. Three kinds {including 
Helianthella) in the park. 

Q. - Balsam Root (Balsamorrhiza)? 
A. - This flower is very similar to the sunflower except that the 

leaves are large, shaped like an arrow head and borne on 
separate stems from the flowers. Great clumps or clusters 
grow a~ foot or more in height end are found in fairly 
dry pla.ces. 

Q. - Fireweed (Epilobium)? 
A. - The flowers are rich mc.gentn and grow in loose spikes on the 

upper perts of the plont, which is generally unbranched. 

Q. 
A. 

The 1 eo.ves are lo.nee-shaped with untoothed rm.rgins. The 
flower is exceedingly cbundnnt in the park. 

- Dogbane (~pocynum)? 
~ This is a shrubby herb with a tough, fibrous bark n.nd with 

leaves which have a,very shnrp, ~brupt point. The flowers 
a.re small and white or rose-colored. It grows from one to 
five feet in height. 

Q. - Orchid (Calypso)? 
A. - There is a single broad ovGl leaf which grows near the ground 

and from the base of this leaf n. three or four inch stem 
bearing the flower arises. The flower is slippor-shcped ~nd 
rose-colored. It is found only in shudy, very moist places 
o.nd is among the rure species. 
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Q. - Ma.riposa Lily (Calochortus)? 
A. - The stem is slender and shaped like a bulb at the base. It 

has a single leaf belonging to the stem and bears from one to 
five white, tinged with greenish yellow or lilac, flowers. 
Known only from the southeast quarter of the park. 

Q. - Rabbit Brush (Chrysothamu.s)? 
A. - The leaves of this low broom-like shrub are numerous and ex­

ceedingly narrow and pointed. They are bright green in color. 
The flowers grow in heads and ar€ yellow. It is in bloom 
from about the middle of August on through the early fall. 

Q. - What are lichens? 
A. - Lichens are plants found growing on rocks, tree trunks, eto. 

They are composed of algae and fungi growing together in a 
mu.tu.ally beneficial relationship known as symbiosis. A 
fine example of lichen growth which lends the color that 
gives the name may be seen at Golden Gate. 



-,....: 

SECTION IV 

Fishes 

Prepared by: 
Dr. Har-::-;y M. Kelly. Ranger Natu:r'.'a] i.st 
Harry J l i ek :, Ar-s i.::; tll,fl. t Crd e f Ranger 
James Du.p:1.is. Park t.an 6 c-r 
Herschel Bvvml,.;l,n, 19~7 ?~rk Ra...~gsr 

Approved by: 
C. ·F. Culler, District Supenisor, Bureau of Fisheries 
J. H. Brunson, Spec~.al Fiqh 01n:erver, Yellows tone Nat. Park. 
Horace M. Albright, Superintendent. 

Q. What are the peculiar markings, characteristics, and locations 
of the following fishes? 
Montana Grayling? 

A. - The liontana grayling, Th:rmallus montanus, belongs to a family 
of fishes most closely reia't'ed""to that of the s~lmons and 
trouts. It is described as possessing an elongate, compress­
ed, slender body, with a short head and terminal mouth, a 
forked tail, an "adipose" second tiorsu.l fin, and with a very 
long and high proper dorsal fin. It has small scales, and 
the sides ~re covered by transversely elongated spots. It 
inhabits the up:,er basin of the liissouri, above the Great 
Falls, and enters Yellowstone Park by w&,y of the }~dis on 
River and its tributaries, the Firohole i:vnd the Gibbon. 

Q. - Rocky Mountain whitefish? 
A. - The Rocky Kou.nt~in whitefish, Coregonus williamsoni, belongs 

to the salmon family 4 a.nd is distingu.ished from the sub­
family of the trout and salmon by its small mouth, not ex­
tending back beyond the eye, in contri:...st to their conspic­
uously longer' jaws. The lower jaw is shorter them the upper, 
the mouth is very small, tho teeth minute or wanting, the 
head is short und conic, the body elliptical and but little 
compressed, the colJr is oliv~ceous above, but white on the 
side:s. 

Q. - Cutthroat trcmt? 
A. - The name 11cutthroat 1

' hc.s been used to design.::.te quite a number 
of closely rolu:t:cd trc,uts of the Rocky Mountain region, but in 
Yellowstcne refors to'tii0 Salmo lewisi, to which c..lso tho fol­
lowing local names arc given7cu.tthron.t, blo.ckspottod or 
"native" trout~ Like the other western trouts and the salmons 
the mouth is lnrgo 1 extending beyond the oyo, with abundant 
r:md largo teeth, th0 body is olongc.ted, slightly compressed, 
though robust,. the sides ~re silvery grGy spotted with blc.ck, 
not extending to the bolly~ with two red strcGks under the 
gills (this is the most chr,rc.ctoristic m[.crk) and usuc,lly a 
red cheek und red w, .. sh upon the side. 
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Q. - Rainbow trout? 
A. - Several species of closely related western trouts have been 

dubbed "nl.inbow", but the usual species distributed by the 
fish culturist is Salmo shasta, native to the streams of the 
Sierra IJevada mountains 1n California. Those in the Yellow­
stone may be confused with the cutthroat, but may be distin­
guished by the lack of the red streak under the gills, by a 
darker bluish back, mere abundant black s9ots upon the sides, 
often extending upon the belly~ by a broad faint pink band on 
the sides, a.nd by a more l'.'B.ki:.:h, more "wicked" bull dog jaw 
on· the mo.le fish. It is rega:.,iecl as a livelier fish than the 
cutthroat and when hooked, 1;;ives u. liarder fight, brea.king 
water more freely. 

"Rainbow trout frequently have the red throat the same as the 
No.tive. Ia some instances when both sp·ecies are prime it is 
a very difl'icul t matter to distinguish one species from the 
other and when confronted by such a condition the only in­
fallible mark of distinction is that the Native trout always 
has yellow fins; on the other ho.nd the fins of the rainbow 
are of a dark met&llic luster. 11---J. H. Brunson. 

Q. - Loch Leven trout? 
A. - "Loch Leven trout (Salmo Levenensis) is an European trout in­

troduced from Scotland and is closely related to the brown 
trout (Salmo fario) n.nd by many considered to be the same 
fish, the difference in coloring and markings being due to 
wo.ter chnnges and environment, il.J:1.d h£,s been artificially 
crossed with that species in the United Stutes, so that it 
is sometimes difficult to find a pure bred Loch Leven. 
"Lew Sarctt, in a report on tho members of this fo.mily in 
Madison Lake, £\Jl.d thoy arc the descendonts of the original 
plant me.de in the Fireholo River in 1889, reports finding 
the true Loch Leven, the true brown W1.d c. cross of the two. 
This would indicute their belonging to the sc..me frunily o.nd 
the small dii'fcronces of body shc..pe and llll,rkings being due 
to originc..l environm€:n t. 
"Body is elong:::.tc, depth cont~incd 4½ times tok,l length ex­
clusive of c, . .udo.l fin. Hoed short c.nd conical, its length 
cbout one-fifth of tot~~l length without cc..udc.l fin. Dors1.:,l 
fin hi_;hor tht1.n long. Cl~Ud.'..:-1 when fully oxtcnd0d iq squure 
or trunc~to. Uppor pc.rts brown or Greenish olive, sometimes 
with roddish tinc;e, sides silvery with v,:..rying number of 
X shr.,ped black s:pots which m'.,y be ocelln.tod. Usu.::.lly ho.s 
occr.siono.l red spots on sides, :;;.nd o.dipose fin rncy he.ve 
several bright orcn 60 spots. 
"This species will thrive in vw.tcrs inh..'l.bitcd by c:ny othor 
member of tho trout fc:.mily and even in strcrnns of higher 
temper:J.tu.rc them will ci:1rry othor members of the s::1,lmonido..e 
and will do e~uc.lly c.s well in stroo.ms of lower tompGrcture. 
Tho Loch Leven will fake o.n ::.~rtificic.l fly u.s -rcc.dily c.s the 
brook or rninbow nnd its size o.nd strength ~dd to its 
o.ttro.ction to the c.ngler. "---C. F. Culler. 
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Q. - Fastern brook trout? 
A. - On the v,hole, Salvelinus fontinalis is a smaller qsh than the 

• other troats in the Yellowstone, with back and sides of a dark 
olive, marbled or spotted with whitish sDots, and with numer­
ous red spots on the sides, with lower fins dusky and edged 
with black and orange. 
"Brcok trout fins are usually black, orange and v1hi te. The 
white 1s always on the anterior border of the fin and gives 
the fish a very striking appearance."---J. H. Brunson. 
native in tho eastern pa:".'t of IJV.r country, it bas been widely 
distributed in the Western ar:c1.. Pa~ific Coast states. While 
of the same family as the weste1n trout, it is not closely re­
lated, belonging to the Charr, It may be fo1U1d in Shoshone 
Lake, Grizzly Lake, the Gibbon, Firehole, Madison and Gardiner 
Rivers, and in Glen Creek. 

Q, - The mackinaw or lake trout? 
.. A. - The lake trout., Cristivomer namaycush, is the largest trout 

found in the Yellowstone. Itshead is very large, the body 
elongated, dark gray, often greenish on the sides, with well 
distributed lighter spots, freq_uen tly tinged \,i th red. In 
the Yello~1stone, it may be taken in Shoshone, Lewis and 
Heart Lak€s, and in the Lewis and Snake Rivers. 

Q. - Yellow perch? 
A. - The yellou perch, Perea flavescens, has been introduced only 

into one place, Goose Lake, in the park. Perch ~re small 
fish, dark olive green above, with yellow sides crossed by 
six to eight broad do.rk bars, &nd brig.ht yellow belly, and 
orange lower fins. The body is n&rrow or compressed, and 
the fins sharp or "spiny". 

Q. - The chub? 
A. - (Edwin Linton his report on Fish Entozoa from Yellowstone 

National P~rk. 189$, mentions Leuciscus atrarius as the host 
of several pa~;..si tes, giving Heart Lc::,ke and the tributary 
Witch Creek as his loc::ilitios. Pru.tt in his Vertebrate An­
imals of the United St.:;tos, p. 70, lists Leuciscus linoa.tu.s 
as occurring in "Yel lo11stonG Pc.rk, the Sm;,ke River bus in, 
common.") I knov, of no recent or local authorities for the 
occurrence of this fish, though it :probably occurs in sever­
al loc.:..litics besides those mentioned. "Minnows", probably 
chub, hf.we been cim6ht in the Yellowstone River nec,r Gr.rdiner. 
Chubo are small or less th~n lll(:dium sized fishes, with soft 
rayed fins. Colors silvery c..nd often bright, scc.los fre­
quently edged with bla.ck. 

Q,. - The suc.ker? 
A. - Linton's report, referred to a.bove, stiitos trot suckers, 

CD,tostomus ardens, were found both by himself c::md by David 
Starr Jordan in Witch Creek and Heart Lake in 1889 und 1890. 
Ranger Herschel Bowm1:,n hn.s cn.ught them in tho Yellowstone 
River near Gardiner, und in the Gardiner close to its junc­
tion with the Yollo\7Stone, both points close to the p..-:irk 
bound::.:,ry. 
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Suckers are readily distinguished by their peculiar ventral 
mouth~ with its thiclc fleshy lips. They are of medium size, 
elongated, cylindrical or slibhtly compressed body, soft 
fins, with a single dorsal fin. 

Q, - Where is the fish hatchery? 
A. - The main fish hatchery is located on the northern shore of 

Lake Yellowstone, a third of a mile west of the Lake Hotel. 
A branch hatchery is maintained on Fish Lake, near Soda 
Butte Ranger Station. 
An earlier hatchery was located on the west shore of the 
Thumb Bay of the Lake, about three quarters of a mile 
north of the '.i:humb Ranger Station., but. wa.s abandoned in 1912. 

Q. - What is the national park policy in regard to the planting 
of fish'in park waters? 

A. - The policy is to keep out exotic fish and carefully protect 
native species. In barren waters plant native species. 
Owing to promiscuous pla~tin 0 before the policy was adopted, 
it cannot be uniformly enforced. 

Q. - How are the fish urtificially propagated? 
A. - In the Yellowstone Park, the cutthroat or native trout is the 

only fish ~rtificially propagated. At or just before their 
spawning pGriod, from late Irw.y until the middle of July, the 
fish ascend the streams, from tho L~ke, going as f~r as pos­
sible towards the sl1L..llow reaches near tho source. In se­
lected streams dams, and tra~s are set, to catch such ascend­
ing fish. Both sexes are thus secur0d, and "stripped" of 
their products, - that is, by guntle prossure the eggs of 
the female and the milt of the r.ll1le are squeezed into a pan, 
where their union, or "fertilization", is secured within a 
few minutGs. The fish a.re not ht.rmcd by this process, nor 
do they die, cs do sr.lmon, following their reproduction, but 
are returned. to tho streams, and soon mn.ke their way down 
to dooper vm tor or to tho 12,kc. Tho oggs c,rc tckon to the 
ho.tchory, reto.incd on shc~llow trD,ys of wire cloth in troughs 
of cool clet,r v;o. tcr, through the time of their incubc~tion and 
for a short while thero,,ftcr, to allow for the o.bsorption of 
tho excess food or :rolk, then plc.cod ,st onco in suitable 
sm,..'1.ll, crassy plr.cos in the little strocms, - locclities 
c.dc.pted to the fo(,ding of the sm:.,11 fishL-s or "fry". If the 
w1.1 tcr of the .ru:., tchcry were cons tcntly i:;, t 50 d0grees, the: ogc;s 
uould. 11c .. tch in ,:bout fifty dt' .. ys; if Wf'.rmcr, tho process pro­
ceeds ,,1oro r:.,pidly; if cooler, more slowly but with gret,ter 
sc..fety, dcr0ndinr, uJon the physicr~l principle th[,t cool wi.:,t0r 
111ont:..~ins in solution more gc.sos - (in this cc::,so ou.r int6rest 
is in the cont:~inod ox;ygcn) - them when \-Jc.rm. 

Q. - Which of the park waters were barren vvLen the ,ark was dis­
covered? 

A. - All the streams and lal:es upon the park plateau, that is 
a·bove thej_r major falls, contained no fish what.ever, except 
the Yellowstone Lake and ;aver and strea..,1s flowing into 
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Yellowstone Lal:e. Here the cutthroat trout abou.p.ded. Below 
their falls, all the streams enterirl.[; the park were supplied 
with the fishes characteristic of their ret;ions, by the un­
hindered ascent of these species from lower waters. 

Q,. - 11-iy? 
A. - The falls of the several streams were sufficient barrier to 

the migration of fishes from the lower streams. 'Phe cut­
throat tr·out in the Yellows·cone La.lee and upper river, may 
have been transferred with the Like.• when at the close of 
the Glacial Epoch: its relat::.on. to the Columbia drainage 
was exchanged for that to the l✓Li:., s uu.ri , for the cutthroat 
is a trout of the western side of the divide; or migration 
over the divide is not impossible to trout, where, as for 
instance on Two·Ocean Plateau, a lake in a swamp may have 
outlet streams in both directions. 

Q. - What trouts are found in the following lakes and streams t 
Yellowstone Lake? 

A. - Cutthroat or "native" ex.clus ively. 

Q. - Shoshone Lake? 
A. - Mackinaw, cutthrout, Loch Leven, brook. 

Q. - Lewis Lake? 
A. - l\.lTackinaw , cutthroat, Loch Leven. 

Q.. - Heart Lake? 
A. - Cutthroat, mackinaw, sucker, chub, 

Q. - Grebe La.kc? 
A. - Rainbow, graylinc.;. 

Q. - Wolf Lake? 
.h. - Rainbow, gray ling. 

Q. - Duck LD.ke? 
A. - Loch Loven. 

Q. - Goose Luke'/ 
A.. - The yel101;: I)Grch. 

Q. - Fish Lake? 
ii.. - Cutthroat. 

Q. - Grizzly Lake? 
A. - Brook. 

Q. - Sylvan Lake? 
A. - Cutthroat. 

~. - Indian Pond or SQuaw Lake? 
A. - Cutthroat. 
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Q. - The Yellowstone River above the falls? 
A. - Cutthroat only. 

Q. - The Yellowstone River below the falls? 
A. - Cutthroat, rainbow, Loch Leven, whitefish, sucker, chub. 

Q. - Lewis River? 
A. - Mackinaw, Loch Leven, with cutthroat also below Lewis Falls. 

Q. - Snake River? 
A. - Mackinaw,cutthroat. 

Q. - Falls River? 
A. - Mackinaw, cutthroat. 

Q. - Bechler River? 
A. - Cutthroat. 

Q. - Gibbon River? 
A. - Rainbow, cutthroat, brook, grayling, Loch Leven. 

Q. - Firehole River? 
A. - Rainbow, cutthroat, brook, Loch Leven, grayling. 

Q. - Wiadison River? 
A. - Rainbow, cutthroat, broolc, Loch Leven, grayling, whitefish. 

Q. - Gardiner Iliver? 
A. - Cutthroat, rainbow, brook, Loch Leven, ,1hitefish, sucker, chub. 

Q. - La.mar River? 
A. - Cutthroat. 

Q. - Glen Creek? 
a. - Brook. 

Q. - Slough Creek? 
A. - Cutthroat. 

Q. - Nex Perce Creek? 
~. - Rainbow, cutthroat, Loch Leven, brook. 

Q. - What is the largest trout found in the park? 
n• The mackinaw or lake trout. 

Q. - Which is considered the most game? 
A. - The rainbow. 

Q. - Under what conditions would you use bait? 
i... - When the water is cloudy, muddy or high. 
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Q. - Under what conditions would you use spinners? 
J.,.. - .Best durj_ng the spawning season. 

Q. - Under what conditions would you use flies? 
A. - In clear water. 

Q. - What are the limitations on fishing? 
A. - Fish over eight inches in length, not to exceed ten fish 

per day per person, may be caught and retained. 

Q. - Is a license required to fish in Jackson Lake? 
a. - Yes, to be secured from Wyoming State authorities. 

Q. - What is the distribution of fish in Yellowstone Park? 
A. - The distribution of the fish in the park is as follows: 

Montana Grayling: 
Grebe Lake, Wolf Lake, Gibbon River, Firehole River, 
Madison River. 

Rocky Mountain whitefish: 
Yellowstone River below the falls, Gardiner River, Mad­
ison River. 

Cutthroat trout: 
Yellowstone Lake, Shoshone Lake, Lewis Lake, Heart Lake, 
Fish Lake, Yellowstone :.River, both above and below the 
falls, Lewis Tiiver, Snake River, Falls River, Bechler 
River, Gibbon River, Firehole River, Madison River, 
Gardiner River, Lamar liver, Slough Creek, Nez Perce 
Creek, Sylvan Lake, Mallard L2.ke, Indian Pond or "Squaw 
Lake". 

Rainbow trout: 
Grebe Lake, Wolf Lake, Yellowstone River below the falls, 
Gardiner River, Gibbon River, Firehole River, NJadison 
River, Nez Perce Creek. 

Loch Leven tr~ut: 
Shoshone Lake, Lewis LaJce, Duck Lake, Ycllov1stonE:; River 
belo,, the falls, Firchole River, Madison River, Gardiner 
River, IJez Perce Creek. 

Brook trou. t: 
Shoshone Lake, Grizzly Lake, Gibbon River, Firehole River, 
Madison River, Gardiner River, Glen Creek, Lava Creek, 
Blacl'.:ttl.il Door Creek, Lost Lake, Nez Perce Creek. 

Ma,ckinaw or lake trout: 
Shoshone: L..,;,ke, Lewis Lake, Heart Lake, Lewis River, Snake 
River, Falls nivor. 

Yellow porch: 
Goose Lake. 

Chub: 
Heart LfJ.::Gt Gardiner River, Yellowstone River below the 
falls, ffitch Creek. 

sucker: 
Heart Lake, Gardiner River, Y€llowstono River below the 
falls, Witch Creek. 
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Q. Is there a difference between the Land Locked Salmon, German 
Brcwmt :Snglish Brown and L'.)l;::i Leven -:;-rout? • 

A. nr+.: is r,y c:,1nicn thri.t the La:1d. :.::ir)ckc·d f;a1..mon, German B:rown, 
En.?] ish :B.cown and Lo,,h J..,e·,·0ri t:r-ou t u:r8 cr,e a:1d. the same fish 
ef.p.sc1ally in th,~ v:,;,-!:;,3·,:-s 11f t.1.e Yel l_•~visi;cme Pa.:ck :~hcce it is 
ra::. c ·ul" .. cc t a ti'.11.e -type 3 pr,ci.::13.n of an~y one of the species is 
tak2n, &1 though I hsnc taken specimens which had the black 
XX: m:-:.rk'3r Le., Lanrl Locl.3c.. s0.1.m•m .. those with the roundish 
red. np .:i-tf, i. e, ~ Ge:cman. or )_i!:'.).f;l itoh 3rown and those with the 
oblong black spots which .s,ru the ;,n,.e Loch Levens. Some 
state tb.B. t they have cx-0ssed si:1.ce •Jeing introduced into the 
wa.tars of this country~ but it i3 my opinion that they 
simply revert l:Jack to the true type of their parents, in any 
case, the a.ma. teur can readily d1s tinguish any of ,this species 
from any of the other trouts oxcoiJt :'..ng the brook, dolly 
varden and msi.ckina.w, because of th€ jaws and tongue being 
filled with rows of murderous teeth."---J. H. Brunson. 



SECTION V 

Birds 

Prepared by: 
E. J. Sawyer, Former Park Naturalist. 

approved by: 
Horace M. Albright, Su1erintendent 
Dr. Harry M. Kelly, Range;; H:1tu::.·alist 

Q. - What are the diagnostic features and marks of the following 
Yellowstone 'bi~d:s? 
Golden ea~le? 

A. - Great. siz0 and m-~ssive build, General dark (nearly black) 
cola:r-a.t:ion 'l'll:Ls, with 3oaring ha'oit. Can seldom be certain­
ly din tir..g 0 :i.isheri in the field from the imr:1a tu.re Bald eagle 
( owing to da.1·k head of latter). Positive characteristic at 
all ages - feathered tau,us {feathers extending down to the 
toes t:i1emsel ves). 

Q. - Osprey? 
A. Great size, with narrow wings; white underparts. Nests on 

pinnacles in Canyon, and on Eagle Nest Rock. 

Q. - Water ou.sel? 
A. Stocky, blackish, short upturned tail; size of smo.11 robin, 

"tipping" habit; found beside or in swift streams. 

Q. - Western or Louisiana Tanager? 
A. Between bluebird and robin in size, with scarlet head, yel­

low body except back, will['s .'.',nd t£.i.il {which u.re mainly blE,ck). 

Q. - Raven? 
A. - Like crow, but larger, croakin,::; Ci.~lls (never a real "cc..w), 

winc;s 1 onger t~nd more s lendor . th£-n in crow, often soars in 
fliG,ht. 

Q. - Pelic:1n? 
A. - Great white vrr..tGr bird with pror,1inent bill and bill-pouch. 

Q. - Can~du goose? 
A. The only common c,;oose in the p ... rk. Lc~rgc size, with long neck, 

generD.l d1~rk: co lore:, ti on. Dettiils: bln.ck heed, neck D.nd tail; 
whitish thron,t pctch~ 

Q. - Barrow goldoneye? 
A. - 1Tale: blnck ,~nd white; hend glossy blr,ck with white crescent 

at bc.se of bHl. Female: .grayish; not ensHy distin[,11ishc:.ble 
by description from v0,ri ous other femn.le ducks; but usu.c..lly 
seen in com:,cny with nnles of the species. 

Q. - CnliforniG gu.11? 
A. - Tho gull most comli1.only soon on Yellowstono U:.ke. Blue-gro.y 

o.bove, whi tc bol ow; wings blc.ck-a.nd-,vhi to-tipped. 
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Q., - Swan? 
A. - Great size (at least as large as coose) and general white 

color. with very long neck. 

Q. - Great blue heron? 
A. - Great si~e (stands about three and one half feet tall), 

slender· build, long legs, wings and bill; general blue-gray 
color; legs carried straight behind and neck doubled back on 
breast in flight. 

~ - Rocky Mountain jay? 
A. - Called "Camp :cobber". Grayish bird larger than robin; black­

ish crown; short, rounded wings, graceful, gliding flight; 
very bold. 

Q. - Killdeer plover? 
A. - Size of- robin~ long legs, runs very fast, two black bands 

across white breast; very noisy; in open grassy, bare or wet 
places. 

Q. - Red-tailed hawk (Western form)? 
A. - Larger than crow, broad wings, soars, may be either light or 

dark; reddish tail as seen from above. As usually seen, not 
easily distinguishable from Swainson hawk. 

Q. - Black-headed jay? 
A. - Larger than robin; appears nearly uniform very dark blue, but 

has black head; very long crest. Harsh notes. 

Q. - Western horned owl? 
A. - Very large, brownish, conspicuous "ears". 

Q,. - Mallard? 
A. Common wild duck, green head, white neck ring, brown breast, 

generally grayish body~ black about tail region - Male. Fe­
male is generally buffy, mottled. Larger than other species. 

Q. - Mountain bluebird? 
A. - Between sparrow and robin (or somewhat larger than sparrow) 

in size; male, deep blue except lower belly ~nd under tail; 
female, greyish; with pale blue wings, tail. 

Q. - Migratort, etc.? 
A. - See Sawyer, in 1927 Runger Naturalists Manual. 

Q. - Clarke nutcracker? 
A. One of the most typical birds of the region, The bird is com­

monly ci,llod the Clc.rko crow; it is rather closely related to 
the crow family. The bird is rather l~rgcr thc.n a robin, gen­
eral color pn.le grr.y, wings bln.ck with a white patch on the 
tips of the secondary feathers; middle t~il fe~th0rs blnck, 
outer ones white. 
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SECTION VI 

Animals 

Prepared by: 
J.M .. Hit:}hings, 1927 H.a.nge1· .Naturalist. 
Gerald E. W~rsh, Head Ranger Naturalist. 

Approved by: 
Dr. Wm. T. Hornaday, former Director 1 N. Y .. Zoological Park. 
Dr. Joseph Grinnej_l, University of California. 
Horace M. Albright, Superintendent. 
Sam T. Woodring, Chief ~anger, 
E. J. Sawyer, former Park l·7aturaU.st . 
Ansel F. Hall, Chief Park naturalist. 

Q. - How many of each of the following are there in the park: 
Bu.ffalo, elk, mule deer, antelope, black bear, grizzly 
bear, moose, mountain sheep: 

A. - .Buffalo, Lamar Valley Herd - count................. 894 
Buffalo, Pelican Flats-Cold Creek Herd, estimated.. 125 

Total ................................. 1,019 
Mountain sheep - estimated......................... 650 
Antelope - {Count-1927)............................ 641 
Moose - estimated.................................. 600 
Mule deer - estimated .............................. 1,875 
Elk - {Count February 1927) •....................... 17,347 
Black bear - estim:1ted............................. 275 
Grizzly bear - esti~ted ............. .-............. 100 
{In the Jackson Hole herd of elk there are about 
19,000 animals). 

Q. What is the attitude of the National Pe.rk Service toward 
predatory an~mals? 

A. - Predatory anime.ls are desigrw.ted by the Service as consisting 
of wolves, mounti::1.in lions wid coyotes. It is not the policy 
of the Service to exterminate these animals. Wolves and 
lions are compar~tively rare and for this rc~son are not re­
gard0d as t~ serious menace to the other wild life of the 
parks. The coyote req_uiros vigorous measures in some of the 
parks, particulJ.rly Yellowstone e.nd Glccior, and, o.lthough 
moro tho.n 200 are killed nnnually in the Yellowstone, there 
is no ~pp~rent decrease in their number. 

Q. - How mc.ny :ix .. ,rk elk die or 2.re killed yecrly? 
A. - Average killed outside 785 (~ctuul average of reported kills 

for the p~st fivo (5) years. Average deuths 200 to 300, 
occo.sionally 500 to 600. 
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Q. - Where may the animals listed in the first question be found 
at the different seasons of the year? 

A. - The principal stunmer ra.n.z,;e of the buffalo is along the head­
waters of the Lamar River, including the Cache, 1':Iiller and 
Cold Creek districts. The ci:-vpt5.ve herd drifts g.own the Lamar 
about mid-October. Its principal winter range is on the 
ridges and meadows along this stre~m, e~tending from the drift 
fence on Et. liorris to t:1.e junction of the Yellowstone and 
Lamar 3.ivers. Winter feed int; begins early in January and is 
concluded about .A.pril 1st. The Cold Creek-Pelican Creek herd, 
otherwise known as the wild herd, summers on the headwaters of 
the Lamar River c,nd w :inters -;:irim i:i_1ally on the Pelican Creek 
meadows. 
Mountain sheep summer on Cutoff 1::ountain, Abiathar Peak, 
Thunderer, :Mt. ~ro1~r1s, Amethyst ls1()UJltain, Specimen Ridge, Mt. 
Washburn, tho Trident and in the vicinity of Big Horn Pass. 
Their principal winter range is along tho slopes of Mt. 
Norris, Specimen ~idge, vicinity of Junction Butte, along the 
east bank of the Yellowstone Rivor from the Lamar River junc­
tion to Cottonwood Creek, along the west bank of the Yellow­
stone River near the mouth of Bear Creek and along the canyon 
of the Gard:iner River between Wiammoth Hot Springs and Gard:iner, 
The summer ranze of the antelope extends along tho Yellowstone 
and Lamar Rivers from Blacktail Deer Creek to the foot hills 
of Mt. Norris. Their winter range comprises a sm..11 area 
along the north boundary of the pa.rk within a radius of about 
five miles from the Gardiner entr~nco. 
The winter elk ranee extends ~long the I.,run/:1.r and YollOi'stone 
Rivers from Cache Creek to tho north bound.a.ry and approximate­
ly 20 miles beyond, incl;uding such well known districts as 
Crevice, Be.::i.r Creek, Palmer Creek, RE:ese Creek, Molhorn Creek, 
Cedar Creek, Cinnibar Mount~in n.:nd Y~nkoe Jim Ridge outside 
tho park, and the Blackte,il, Hellroaring, Tower Fells, Slough 
Creek and tho Lamr.r River districts within the park. The 
Gullatin herd winters on the Game Preserve bordering the 
northwest corner of tho pl.rk cmd the Hi,dison hc,rd winters in 
tho nctional forest in the Grc.yling Cr.iek district. A few 
small bands wintGr ,:.lone; the wo.rm be.sins in the central areo. 
of the park. The spring drift to tho summE;r r2.nge on the high 
elev.:.1tions of tho p1.:,rk usuc,lly occurs le.to in 1,I;::,y but weather 
conditions cov0rn thoir movements mid they Vc:.ry sanewhD.t in 
point of tiue from ycc.r to yo;;~r. The ft,11 drift to the lower 
elevo. tions usu.~lly occurs o:?srly in Octot>or. 
Considero.ble numbers of the southern or Je:.ckson Hoh, herd, 
which is estinr.tod ,.t O.IJ})roxim...'1-toly 19,000, summer on the 
high pl~tel.u regions of the district south of the park. 
Boe.rs o.ro found throughout the entire pc.rk creo. during the 
period normc,ll;y beginning on or about April 1st ~nd ending -on 
or about November 15th. Their hibern1tion period norm.:;,lly 
dc.tes from November 15th to April 1st. Tho degre:e of their 
v~rio.ncos from norrru.~l is determined by we~ther conditions and 
food su.p:::ily. Hiberm~tion rrfJ.y or n"£y not occur neo.r their 
sunmier feed ground. Tho real extent of their wandering after 
the close of the tourist sea.son is not definitely known. 
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Q. Wl:1At is the difference between horns and antlers? 
A. Antlers a.re outgrowths of the s!:::eleton and are of the same 

composition as bone. True horns are epidermal outgrowths 
and may be compared with finger nails, h~ir or hoofs. The 
horny ohea th covers a bony core. Antlers are s anetimes 
called horns but horns are not correctly called antlers. 
Antlers are borne by male memb9rs of the deer family - in 
the case of the caribou by the fenales also - and are shed 
annually. True horns are borne by cattle, sheep, goats and 
buffalo. Antelope have ·i;he only true horns which are shed. 
In general antler:i are branchcJd ,,r forked; horns, not. The 
case of the an:~elope is an exJci:;t~_c.,..:1; hence the name 
"Prong-horn:'. 

Q. When are horns and antlers shed? 
A. - Elk ............................•........ February and ~rch 

Moose .•...............•...•...••••...... December and January 
Deer •.......................•..........• January and February 
Antelope ........•.................•..... December. 

Q. - When do the horns and antlers attain fil.11 growth? 
A. - Elk •• ~ ......... ~••••••••-••••••••••·••••••Septembcr 

Moose . ........ "" ......................... July 
Deer ..•.................•..............• Aueust and September 
Antelope ...............................• Tho growth is slight 

each year, tho o.nimal not sheddi~ the ontire horn but ju.st 
the horny she&..th, the new :1orn bGing well devGloped under 
th0 old shell. 

Q. What is meant by carnivorous, herbivorous, and omnivorous? 
A. - Carnivorous .................... eatinG or feeding on flesh. 

Herbivorous .................... eating plants. 
Omnivorous ..............••..... eatin 6 everything indiscrim­

inately. 

Q. - What animals in thG park aro carnivorous? 
A. - The carnivorous b,nir.tals fo1md in the pe,rk are mountain lion, 

Co.no.da lynx, bobr.r t, timbor wolf, coyote or :7rairie wolf, 
badger, fisher, ott0r, fox, mink, skunk, we;:i.sel, wolverine 
and pine ''JC.rten. 

Q. 

A. 

- When do the v<''.crious c.nimals that hibornato 30 into and come 
out of hiborw,tion'i' 

- Blc.ck D.nd gri:4zly bor,rs usually go into hibornc~tion about 
October 10th to 20th but the time of hibE:rnntion vnries with 
tho sec.son. r.i1hoy USU;J.lly come out of hibc.,rn.::.tion .::.bout the 
r:liddle of April. These d2,tes rr:c.y, urdor fovoro.ble conditions, 
be extended to November 15th to April 1st. 
Woodchucks or n.k--.rmots go into hiborrw,tion D.bout AUc,'"'11.st 10th 
to 31st nnd come out for the summer 2.bout the lr:.st of April 
or the first of 1&i.y. They eppec.r mu.ch ec:;.rlior in ci tompo­
rD,ry wr:..y. 
IConnicott ground squirrels or "pickot pins" go into their 
holos about August 15th to 20th and come out sometime in April. 
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Q. - W.ha.t is the difference between the black and grizzly bears? 
A. - The grizzly bears rr;3.y be recognized by their high shoulders, 

powerful proportions, grizzly-gray hair and long, slightly­
curved claws on the front paws. The standard color is brown 
next to the skin, the extremities of the hairs being a 
silvery-gray, from which comes the name "silver-tip". The 
black bear differs from the grizzly in form, being highest 
in the middle of the back, low at the shoulders and light 
brown to black in color and also by the fact that in walking 
he usually carries his head l::iw. He is a smaller animal. 
His claws are short, strongly ~u/'ved and well ada.pted to 
tree climbing., ~1e typical black bear is a glossy black with 
brown mu.zzle and white "star" on his breast. 

Q. - Of what does the food of the bear consist? 
A. - In regard to food habits, bears are omnivorous and devour 

about anything they can chew. All bears eat succulent roots, 
berries, insect larvae, honey, frogs, reptiles, grass, fish 
and any other kind of flesh they can obtain. 

Q. What use does the beaver m,..ke of his tail? 
A. - The large flat tail of the beaver has attructed mu.ch interest. 

The tail is used es a rudder when the animal wishes to tQrn 
quickly, as a prop or stool when c, tree is being cut, and to 
slap the water, perhaps as a dc.nger signal. I feel that it 
is not a dc.nger signal in all c~ses as the other beaver nre 
sometimes not disturbed by the noise. Tho beaver does not 
use his tnil cs a trowel, co.rry mud on it, plaster the rnu.d 
down, cut trees down with it, nor scull with it when swimming 
as does the muskrat. 

Q. - What is tho food of the becver? 
A. The favorite food of the becver in YGllowstone Park is the 

bark of the ~spen tree, although willows and ~lders are some­
times used. The bc.rk of pine trees is occcsionc.lly used. In 
the summer other plc.nts are taken ns food, such as rose 
bushes, cow pr~rsnip, choke cherry, thistles i:;,nd various 
others. Its fcvorite winter food is the bcrk of the aspen 
tree. 

Q,. - How mid why does the beaver build do.ms? 
A. - Beavers build do.ms in order to crecto ponds in which to build 

their lodges n.nd in which they are protected from their 
enemies, c..nd also to beck up the water as close as possible to 
the plnce where they are "lumbering" or cutting troes. More 
than this, the pond serves cs c refrieer~tor in which the 
animals store their winter supply of food. 
The dcms rire n::.dc of mud, sticks o.nd gro.ss. Sticks e,re 
pl~ced ~cross ths stream, usually butt end upstream, al­
though some c.re laid c:.cross the current. These c.re covered 
with grnv6l c.nd mud frcm the upstream side, more twigs nre 
then lo.id on nnd covered, c.nd thus the dr~r.1 is built. The 
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top is plastered with mud. The dam usu.ally has a curve down 
stream, due to the fact that the beaver works on the ends of 
the dam ~s the water starts to flow around. A dam is never 
finished as the beavers keep adding sticks from ,1hich they 
have chewed the bark. 

Q. - How does the beaver build his home? 
A. - The lodges are usually built out in the water and started en 

a small island or elevation. The lodge begins as a burrow 
under a pile of sticks and mud, placed in a similar manner 
to those in the dam. The interior is kept hollowed out as 
the work goes en. The house 5.s loosely built in one place 
above the chamber to permit ventilation. The floor is a 
few inches above the level of the water and usually about 
5 feet long - 3 to 4 feet wide and 2 or more feet high. 
The floor is bedded with slough grass and wood fiber. 

Q. - What is the food of the porcupine? 
A. - The favorite food of the yellow-haired Porcupine in Yellow­

stone Park is the bark of the lodgepole pine. 

~. - How far will a beaver carry food to store it for the winter? 
A. - The average distance that a beaver will drag logs. to store 

them for winter is from 100 to 200 feet. They have been 
known to drag them for more than 250 yards. 

Q. - Which of the animals is the swiftest runner? 
A. - The antelope is the swiftest of all North American mammals. 

Q. - Are there any poisonous snakes in the park? 
A. - It is generally considered that there are no poisonous snakes 

in the park; howov0r, ruttlesnak&s have been found on the 
Lower Yellowstone River within the park, and on Crevice 
Mountain. 

Q. - How often does a snuke shed its skin? 
A. - The outor skin may be complGtely renewed about three times 

a year. 

Q. - What arc the habits and markings on the bull snake? 
A. - The western bull snake is harmless, and very ben~ficial, de­

stroying largo numbers of ground squirrels or "gophers", 
rats, Al!ld mice. It is found mostly on the Gardiner flat 
and along tho Gardiner River to }Irunmoth, reaching up to 
Silver Gate, but not found on tho park plateau. In regard 
to the color and markings, it is light yellow with many 
black cross blotches and spots. Tho body is stout, and the 
snD.ke may be as mu.ch as 7 feet in length. 

Q. - Why is it forbidden to carry antlers from the park? 
A. - Tourists are not permitted to curry ~ntlers from tho park 

for it would encourage specimen hunting and everything in 
this region should remain in its nnturcl stcte and location. 
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Another reason that might be given is that to permit a. 
search for them wou.ld increase the fire hazard. A few 
tourists are careless about fires that they build, as 
well as with the cigars and cigarettes they smoke, when 
permitted to leave the beaten path. 

Q. - Can you tell the age of an elk by the points on the antlers? 
A. - It is not possible to tell the age of an elk by the points 

on the antlers after about the fifth year. Usually an extra 
tine or "point" is gained each y0ar until the fifth to 
seventh year; the antler has -~ho;.1 s."';tained its full growth 
and no tines are added in succeoC:.in~ years of the elk's life. 

Q. - When and how was tho present La.mar Valley herd of American 
bison in Y0llowstone Park started? 

A. - The present herd of over eight hundred animals was sturted 
in 1902. 18 cows wore purch~scd from the Allard hord of the 
Flathe:;..d Acency in l'i.'ontann. and 3 bulls VJOre purchu.scd from 
the Goodnic;ht herd of Texus. 'l\m r,11.:.lo c""l ves were captured 
from tho pi;.rk' s wild. herd in tho fall of 1903 u.nd a fomale 
calf was cc.pturcd in the f'o.11 of 1904. 

Q. - Wh.n.t is the one men£'.ce which hu.s threatened the herd since 
that time c:,nd how is it guarded ~gcinst o.t thG present time? 

A.. - A disease c ... ,llod hcmorrhL.gic ser_iticemir. \1hich is a sort of 
blood poisoning rescm1bling blc:.ckleg. At tho present time a. 
fresh supply of serum is kept o.t all.times c..t the Buffalo 
Ranch with tho necessary instrumC;nts to vc.ccinate tho en­
tiru herd at the first sign of its breaking out. 

Q. - Wh...~t disposition is cuthorizod for the hord surplus? 
A. - Live buffalo rrc.y be shipJvd for stocking of :public p~rks, 

zoos or privc.tc ~st~tos upon the receipt of tho o.mount nec­
cssr.ry to cover the o.xponses of cc.tching, ere.ting c.nd trnns­
porting of tho c.ni~ls to the rcilroc.d. The slc.u.ghter of 
steers for rorkot purposes wc.s uuthorized in the fD.11 of 

Q. 

A. 

Q. 

1925 n.nd 38 hc.ve beon s lc~U€:htcred since that since. 

- To whom should n.pplicr.tion for the shipment of bison or 
other pn.rk 0,nim:~ls be mn.de, n.nd c. t whc. t time of the yoc.r? 

- To the "Director, Nr,tionc.l Pc,rk Service, Dcpc.rtment of the 
Int0rior, Wa.shington, D, C,", who hes a.uthority to permit 
shipments. Requests should be mnde sometime in September 
or curly October • 

- Whr-vt is the color, weight, mt.ting so~son, time of birth of 
young ~nd number of young born of the v~rious animc.ls cf 
interest to the tourist? 

A. - See t.:i.blc on folloVJing p['.ge. 
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Na.me of Animal . . General Color 
. . 
: Weight#: Mating Season : Time of Birth of Young: No. of Young 

: : Pounds : : : 

:Buffalo 

Moose 

Elk 

Mountain sheep 

"1.le deer 

Antelope 

Grizzly Bear #:iHI= 

:Black Bear #4/=H 

Mountain lion 
Canada Lynx 

Coyote 
Timber Wolf 
Beaver 

. . . . 
: Dark brown : 1800##: Aug. and Sept. . . . . . . 

Black to rusty brown, 
: light colored legs 

Reddish-brown in summer: 
1:Jin ter, cows brovmish & : 
bulls pale gray-brown 
Gray-brown 

: Browr. 
. . 

Reddish-tan and white : 
and black markings : 
Deep brown with grizzled: 
or frosted appearance 
Chiefly brown to black : 

: Pale ru.fous brown . . 

900 : September . . 
700 : Sept. and Oct. 

300 : December 

200 : Nov. and Dec . 
. . 

100 : Sept. and Octa . . 
600 : July . . 
250 : June 

20C ? 
SUmmer, Grayish-brown : 35 : March 

: Winter, paler & grayer 
: Yellowish-gray 
: Brownish-gray 
: S i1 very- brown 

. . 
:25 or 30: February 
: 90 : January & March 
: 35 : February 

. . 
: April thr,u.gh June . . 
: Via.y and June 
: 
: May and June 

: May and June 

Mty and June 

: May and June 

January 

: January 

: ? 
: Mll-y or June 

April 
: March and April 
: Yia.y 

. . 
: 1, seldom 

twins 
: 1, occasion­

ally twins 
: 1, occasion­

ally twins 

: 1, occasion­
ally twins 

: 1, occasion-
ally twins 

: 1 to 2 . . 
: 1 to 2 occa-
: sionally (3-4) 

2 occasional­
: ly (1-3-4) 
: 3 to 4 
: 3 or 4 . . 
: 3 to 10 
: 3 to 13 
: 2 to 5 . . . . . . . . . . 

# Average - adult male. 
ff One has been reported by the .American Bison Society as being 2800 pounds in weight. 

## Young at time of birth, 16 ounces to 1-1/2 pounds. 
ff## Young at time of birth, 9 to 12 ounces. 

~. * ,) ) 
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FLORA OF YELLOWSTONE NA'l1IONAL PARK (TABULATION) 

By Dr. Henry S. Conard, 
Ex-Chief Ranger Naturalist. 

(LIST REVISED JANUARY 1, 1928) 

Abies la.siocarpa 
Abronia ammophila 
Acer glabrwn 
Achillea millefoliurn 
Aconiturn colurnbianum 
Acta.ea a.rguta. 
Adianturn pedaturn 
Adoxa moscha.tellina. 
Agoseris glauca 

dasycepha.la 
pumila 

parviflora 
purpurea. 
villosa. 

Agropyron caninurn 
pseudorepens 
scribneri 
smithii 
spicaturn 
tenerwn 

Agrostis hiemalis 
humilis 
pa.lustris 

Allium Brandegeei 
brevistylurn 
cernuum 
Nutta.llii 
rubrwn 
sibiricum 

Allocarya scopulorwn 
Alnus tenuifolia 
Alopecurus a.equalis 

alpinus . 
Amelanchier alnifolia 

elliptica 
Anapha.lis margaritacea 
Androsa.ce filiformis 

septentrionalis 
Anemone globesa. 
Angelica pinna.ta 
Anogra Nuttallii 

FLOWERING PLANTS 

hntennaria arida 
corymbosa. 
lana.ta 
media 
oblanceolata 
parvifolia 
pulcherrima 
racemosa 
reflexa 
rosea 
umbrinella 

Apocyn:un\ androsaemifolium 
cannabinum 

Aquilegia flavescens 
minima 

Arabia Drummondii 
exilis 
furcatus ? 
glabra 
Lemmonii 
lignipes 
microphylla 
Nuttallii 
perelegans 

Aragallus albiflora 
lagopus 
Purshii 

Arceuthobium americanum 
Arctostaphylus uva-ursi 
Arenaria congest& 

sajanensis 
Argentina anserina 

argentea 
Arnica cordifolia 

foliosa 
fulgens 
gracilis 
longifolia 
mollis 
Parryi 
Rydbergii 
ventorum 
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FLORA OF YELLOWSTONE NATIONAL PARK (T..i,.BULh'rION) Conard ---·--·•--·--------------- ' 

Artemisia biennis 
cana 
dra.ncunculus 
frigid& 
gnapha.lodes 
scopulorum 
tridents.ta 
trifida. 
vu.lgaris discolor 

.Asplenium 
Aster adscendens 

angu.stus 
a.pricus 
ca.erulescens 
campestris 
Ca.nbyi 
conspicuus 
elegans 
Engelma.nnii 
Fremontii 
integrifolius 
laetevirens 
longifolius 
Mearnsii 
meritus 
proximu.s 

Astragalus aboriginorwn 
aculeatus 
alpinus 
carolinianus 
Drwnmondii 
elegans 
goniatus ( A. hypoglottis) 
hylophilus 
mortoni 
ve:x:ill ifloru.s 

Balsa.morrhiza sagittata 
Barbare& a.mericana 
Batrachium confervoides 

flaccidum 
Gra.yanum 

Beckmann.is. eru.caeforrnis 
Barberis 

repens 
Betu.la glandulosa 

fcntinalis 
Blitum ea.pita.tum 
Botrychium Coulteri 
Brassies. campestris 
Broffllls brizaeformis 

ma.rginatu.s 
Porteri 
tectorum 

Ca.lamagrostis inex:pansa 
canadensis 
hyperborea arnericana. 

Callitriche palustris 
Caltha rotundifolia 
Calypso bulbosa 
Camassia esculenta 
Camelin.a microcarpa. 
Campanula rotu.ndifolia 

uniflora. 
Capsella bursa-pastoris 
Cardamine Breweri 

uni,iuga 
cordifolia 

Carex athrostachya 
a.urea 
diandra 
canescens 
disperma. 
festivella 
Httodii 
lanuginosa 
petas£ita. 
Piperi 
Preslii 
Raynolds ii 
rostrata 
siccata 
vallicola 
vesicv.ria 
viridula 
xerantica 

Carwn gairdneri 
Castilliea confusa 

grucillima 
lauto. 
longispica 
luteo.. 
miniata 
palleseens 
pulchella 

Ceanothus velutinus 
Cera.stium n.rvense { C- oreophilu.m) 

vu.lgc.tum 
Ceratophyllum demersum 
Chaenuctis Douglasii 

uchillaaefolia 
Chumaenerion ~ugustifolium 
Chenopodium ~lbu~ 

aridum 
Conc.rdii 
Fremontii 
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Chenopodium hians 
mu.rs.le 
salinum ( c. glaucum) 

Chimaphila umbella.ta 
Chrysanthemum leucanthemum 
Chrysopsis depressa 

hispida 
villosa 

Chrysotha.mnus . 
nauseosus consimilis 

speciosus 
pumilus 

varus 
viscidifloru.s elegans 

Cirsium foliosum 
undulatum 

Cicuta. occidentalis 
Claytonia. lanceolata 
Clematis Douglasii 

ligusticifolia 
occidental is 

Cleome pungens 
Cogswellia platycarpa. 
Collinsia parvifiora 
Oollomia linearis 
Comandra pallida 
Corallorhiza innata 

mu.l ti flora 
stria.ta 

Cornus instolonea ( c. stolonifera) 
Corydalis aurea 
Crepis a.cumins.ta. 

elegans 
glauca 
gracilis 
occidental is 
suba.caulis 

Cryptogramma acrostichoides 
Crypta.nthe Watsoni 

flexuosa 
Cymopteris Fendleri 
Cystopteris fragilis 
Da.nthonia cusickii 

intermedia 
unispicata 

Dasiophora fruticosa 
Disporum trachycarpum 
Delphinium cuculla.tum 

Nelsonii 
Delphinium Nuttallianum 
Deschampsia alpicola 

caespitosa 

Distichlis spies.ta 
Dodecatheon pauciflorum 
Draba andina 

incerta 
laevica.psula 
Nelsonii 
nitida 
oligosperma. 
prea.l ta. ( D. la.pilutea.) • 
streptoca.rpa 

Dracocephalum parviflorum 
Drymocallis conva.lla.ria. 

pseudorupestris 
Eleocha.ris acicularis 

pa.lustrfs 
•Elymu.s condensatus 

glaucus 
Ela.ea.gnus argentea. 
Elyna :Bellardii 
Epilobium adenocaulon 

alpinum 
anagallidifolium 
Hornemanii 
panicula.tum 
perplexum 
suffruticosum 

Equisetum affine ( E. hyema.le) 
arvense 
la.evigatum 

Erigeron acris 
asper 
caespitosus 
ccmpositus 

discoideus 
mu.ltifidus 

corymbosus 
lapiluteus 
lonchophyllus 
luteus 
mac ran thus 
microlonchus 
ra.dicatus 
ra.mosus 
salsuginosus 
superbus 
uniflorus 
ursinus 
urs irru.s grac il is 

Eriocoma cuspidata. 
Eriogonum andinum 

heracleiodes 
ochroleucus ? 
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Eriogonum oval1folium 
Piperi 
subalpinum 
umbellatum 

Eriophorum 
Eriophyllum integrifolium 
Erodium cicu.tarium 
Erysimum asperinm.rn 

cheiranthoides 
inconspicu.um 

Erythronium grandiflorum 
Eu.phorbia serpyllifolia 
Festuca brachyphylla 

ida.hoensis 
Fragaria america.na 

ovalis 
pla.typeta.la. 

Frasera speciosa 
Fritillaria atropurpurea. 

pudica (Ochrocodon) 
Gaillardia. aristata. 
Galium boreale 

trifidum 
triflorurn 

Gaultheria. humif'u.sa 
Ga.ura. parviflora 
Gayophytum Nu.tta.llii 
Gentiana affinis 

elegans 
plebeja 

Gerani'qpi Richardsoni 
. "viscosissimwn 

Geum strictwn 
Gilia. Harknessii 

pungens 
borealis 

Glyceria nervata 
nervata elata 

pauciflora 
Gna.phalium thermale 
Grayia Lana.ta 
Grindelia subalpina 
Habenaria dilatata 

hyperborea 
Halerpestes cymbalaria 
Hedysrum cinerascens 

sulphurescens 
Helia.nthella quinquenervis 
Helianthus a.nnuus 

Nu.ttallii 
Heracleum lanatum 

Heu.chera ova1ifolia 
parvifolia 
Williamsii 

Hieracium albiflorum 
cynoglossoides 
gracile 
Scouleri 

Hippuris vulgaris 
Hordeum jubatwn 

nodosum 
Horkelia gordoni 
Hu.tchinsia procumbens 
Hydrophyllum capita.tum 
Ionactis alpina 
Iris missouriensis 
Isoetes paupercula 
Iva axillaris 
Juncus bal ticus 

brunnescens 
con:f'u.sus 
ensifolius 
longistylis 
nevadensis 
Parryi 
Regelii ? 
Tweedyi 

Juniperus scopu.loru.m 
sibirica. 

Kalmia polifolia 
Koeleria cristata 
Lactuca pulchella 
La.ppula caerulescens 

erecta 
florabunda. 
occidental is 
subdecumbens 

Led.um glandulosum 
Lemna cyclostasa. 

minor 
trisulca. 

Lepidium apetalum 
Leptotaenia multifida 
Lewisia pygmaea 

rediviva. 
Linna.ea americana 
Linum Lewisii, 
Listera nephrophyll~ 
Lithospermum lanceolatum 

pilosum ? 
Lolium perenne 
Lomatium orientale ? 
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tonicera caeru.lea 
cilia ta 
involucrata 
utahensis 

Lupinus caespitosus 
candicans 
leucophyllus 
Wiacounii 
parvifloru.s 

Luzula intermedia 
parviflora 
spicato. 

Lychnis vespertina. 
Lycopodium annotinu.m 
Lysiella obtusata 
Machaeranthera pulverulento. 
:Macronerria grindelioides 
Ml.dia glomerata 
Ml.tricaria suaveolens 
Melica spect&.bilis 
Melilotus officinalis 
Mentha co.nadensis 
Mentzelia dispersa. 

decapetala 
laevico.ulis 
Tweedyi 

Mertensia. ::Bo.keri subglabra 
cilia ta. 
corona.ta. 
Tweedyi 

Mimu.lus Langsforfii ( M. guttatus} 
Lewisii 
moscho.tus 

Wdtella. pentandra 
Moehringia lateriflora 
Moneses Ull.ifloro. 
Iflonolepis lfu. ttc.11 iann 
Monotropa. hypopitys hirsuto. 
Eontio. chc.missonis 
Mu.hlenbergic andine. 

squa.rroso. 
:r.tvosotis alpestris 
leyosuru.s c.petlilus ( M. o.ristn. tus) 
l~riophylhun spico,tum 
Nemophila breviflora 
Nuphc.r polysepalum 
Oenothera strigosa. 
Opuntia polyacantha 
Orecstrwn nlpigineum 

~Oreostemma Hydeni 
Orthocc.rpus luteus 

Oryzopsis hymenoides 
Osmorrhiza nude ? 
Osmorrhiza obtusn 
Oxyria digyna 
Pnchylophus caespitosus 
Pachystima myrsinites 
Panicum occidentcle 

thermale 
Parnassia. fimbriata 

kotzebuei 
pnlustris 

Pedicularis bracteosa 
cystopteridifolia 
contorta 
groenlo.ndica (P. surrecta} 
rn.cemosa 

Penstemon cyaneus 
deustus 
proceru.s 
pulvereus 
pseudoproceru.s 
radioosus 

Phacelia Frf'.llklinii 
leucophylla 
linen.ris 
sericec. 

Phaln.ris arundinacea 
Phleurn t:1.lpinu.m 

pre.tense 
Phlox Hoodii 

Kelseyi 
longifolio. 
mul tiflora 

Phyllodoce emP.e_triformis 
Phys~ria didymocarpn. 
Physoc~rpus rnalvaceus 
Pice~ Engelmo.nii (P.pungens only a 

VQr. according to Jones) 
Pinus n.lbicc .. ulis 

flexilis 
nru.rr~ynrw. latifolia 

Pluntngo major 
Poe. alpine. 

runpla 
Canbyi 
crocatn 
Fendlerio.no. 
epilis 
olneyae 
paddensis 
pn.lustris 
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Poo. pro.tensis 
Sandbergii 
Wheeleri 

Polemonium viscosum ( confertum) 
Graymium 
Hnydeni 
occidentale 
parvifolium 
pulcherrimum 

Polygonu.m amphibium 
bistortoides 
bu.xiforme 
Douglllsii 
erectum 
Ha.rtwrigh t ii 
polyg1.1.lcicl.es 

Populus 
e.ugul::ltifolio. 
bo.lso.mifera 
tremu.loides (a.urea) 

Potnmogenton filiformis 
lonchitis 
no.tans 
pectinr.:.tus 
praelongus 

Potentillo. biennis 
glaucophylln 
grc.cilis 
hippiann. 
Mb.counii 
millegro.na 
monidensis 
Ifu.ttallii 
pennsylv~nica strigos~ 
viridescens 
Wyomingensis 

Prunello. vulgnris 
Prunu.s melunoca.rpa. 
Pseudotsugr:. t[',.,xifol in 
Pteridium aquilinum 
Pterospora a.ndromedeo. 
Ptilocc:.lais tenuifolio. (nu. to.ns) 
Pulso.tillo. hirsutissima 
Pyrola. asarifolin 

incarno.ta. 
chlorl\ntho. 
minor 
picta 

; secund.a 
Pyrrocorna lcnceola.ta 

unifloro 

Ro.nunculus alismellus 
a.lpeophilus 
Dou.glc,sii 
eremogenes 
inamoenus 
intertextus { no.tans ) 
Mb.counii 
Purshii 
repta.ns 

Rhus trilobata 
Ribes cereum 

Hudsonianum 
parvulum 
setosum (saximontanum} 
viscosisimum 

Roripa hispid.a 
Rosa acicularis 

Bourgeauiana. ? 
Fendleri 
Macounii 

Ru.dbeckia occidentalis 
Rubu.s parviflorus 

strigosus 
Rumex acetosella 

britannica? {crispus ?) 
mexicanus 
occidentalis 
paucifolius 
persicarioides 

S&gina saginoides 
Sagittaria arifolia 
Salix anglorum 

bebbiana perrostrata 
cordo.to. 
exigu.n. ( fluviatilis 
geyeriana 
glauca glabrescens 

-
planifolia 
pseudomonticola 
ps eudomyrs ini te s 

equalis 
scouloria.na. 
tenera 
wolfii idahoensis 

So.lsola pestifer 
Sambu.cus melanocarpn 
Sanicula bipinnatifida 
Sarcobatus vermiculatus 
Saxifrago. arguta 

caespitosa 
rhomboides 
saximonta:nn. 
subapetn.la 
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l 
Scirpus americanus 

occidentalis 
Scutellaria galericulata 
Sedum integrifolium 

stenopetalum 
rhodanthum 

Sele.ginella. densa 
Senecio altus 

ba.lsamitae 
ca.nus 

Purshianus 
crassulus 
.. ~ymbalarioides 
Fremontii 
glaucescens 
hydrophilus 
lapa.thifolus 
longipetiolatus 
mediocris ( Sp. inedit. ) 
mutabilis 
perple:x:us 
serra 
subnudus 
triangula.ris 

Shepherdia canadensis 
Sibba.ldia. procumbens 
Sieversia ciliate. 

turbinatus 
Silene acaulis 

anthirhina. 
mul tica.ulis 

Sisyrinchium augustifoliu.m 
occidenta.le 

Sitanion hystrix 
Siu.m cicutaefolium 
Smelowskia calycina 
Smilacina amplexicaulis 
Smilacina sessilifolia 

stellata 
Solanum triflorum 
Solidago canadensis proeera 

eoncinna 
dila.ta 
elongate. 
missouriemJh 
nap.a 
ru.bra 
scopulorum 
serotina 

Sophia. incisa 
Sorblls scopulina 

Sparganium augustifolium 
Spartina gracilis 
Spergu.laria sparsiflora 
Sphaeralc~,a ri vularis 
Spiraea lucida 
Spraguea milticeps 
Spiranthes stricta 
Sporobolus asperifolius 

brevifolius 
Stellaria borealis 

crassifolia 
Edwardsii 
longifolia 
longjipes 

la.eta 
obtusa 

umbellata 
Stenotus caespitosus 
Stipa colu.mbiana 

coma.ta intermedia 
richa.rdsoni 
williamsii 

Streptopus a.mplexifolius 
Symphoricarpus occidentalis 

rotundifolius vaccinioide3 
Synthyris Wyomingensis 
Taraxacum ceratophorum 

erythrospermum 
officinale 

Taraxia brevifolia 
subacaulis 

Tellima bulbifera 
parviflora 

Tetradymia canescens 
Thalesia fasciculata 

lutea 
Th.alictru.m dioicum 

occidentale 
sparsiflorum 

Thelypodium sagittatum 
Thermopsis montana 
Thlaspi arvense 

parviflorum 
Tofieldia intermedia 
Townsendia Parryi 
Tragopogon pratensis 

porrifolius 
Trifoliu.m hybridum 

pratense 
repens 
Rydbergiii 
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Triglochin mc.ritimo. 

pclustris 
Trisctum subspicutu.m 
Trollius albifloru.s 
Typho. lD-tifolia 
Urticc. grc.cilis 
Utriculo.rio. vulgc..ris 
Vo.ccinium mombrn.nc.coum 

scopc.rium 
Vn.lcriaru::, coratophylln. 

scptcntrionalis 
wyomingonsis 

Vcrburu::. brc.ctcosc. 
v~ronicn. nmGric~na 

peregrin..~ (xc,lc.pcnsis) 
scutGllc..tc, 

MOSSES 

Ricia.ccc,e 
Rice in flui tans 

Be;y richio.no, 
M..'1.rchc,n t ir.ceao 

Bryo.les 

ll"..rchnntio. polymorpha 
Reboulio. homisphacrica 

Aulo.comnium po.lustre 
Brachytheciu.m collinum 

Veronica. s0rpyllifolia 
( humifusa) 

wormskjoldii (~lpinc.) 
Vicia lineo.ris ccespitosa 
Violo. adunca 

blcmda 
lingun.cfolia 
ncphrophylla 
po.lustris ? 
subvcstito. 

Woodsic.. orcga.nc. 
scopu.lina 

Wycthic helic.nthoides 
Zyg~dcnus olegc..ns 

vcncmosus 

Bryum turbine.tum (det. Andrews) & ct._-Bu.xbc,umfa ctphylla 
tJ:ty&.5ceratodon p~rpur0ns 
'~ Climacium dendroideum 

. ~~ Dicrc..nowoisia crispuln '!If" Dicranum strictum ~ ~ fJ.~ Fontinnlis hypnoides 
~ ~~. ~ ,. Grimmio. oval is mon to.na 

ffl '=~'0, Leptobryum pyriforme 
"VO . ', ~~W Orthotrichum rupostre speciesum 

\ 

ij /I ,$If f.h Pogonc. tum n.lpestre 
""':'.' • • r ; ti /"VO Pohl in. nu tc..ns 

ff n1 Polytrichu.m juniperinum piliferum 

~ ~ • ~.fl,,,,,;. ~ Thu id iU;:1 n. bi et inum 
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ADDITIONS AND CORRECTIONS FOR LIST OF 

FL01"'ERIUG PkiliTS OF YELLOWSTONE PARK 

By Dr. H. S. Conurd - Mcrch 10, 1928 

Note:- Since cutting the stencils for tho complete list of 
flowering plants of Yellowstone P:.:..rk, tho folLJwing correc­
tions and ~dditions hc.ve been received from Dr. Connrd nnd 
are to be included usu p~rt .of the foregoing list. 

Add Allocarya Nelsonii? 
Aster multiflorus 
Astrcgi;.lus flexuosus 

tencllus (vexilliflorus) 
Castilleic cxilis 
Erigeron speciosus 
Dodccutheon radicatum 
Floerkca. prosorpin::,coidcs 

Rend Eurotia lana.ta NOT Grnyia 

Add Ligu.sticum filicinum 
Lupinus Burkei? 
Mentzclic compncta 

nud.D. instcud of laevicaulis 
:Mertensio. foliosn instead of corona.ta. 
Mor.E.rda menthc.efolfa 
Penstcmon collinus 

c ye.mm thus 
tlyaneus ( glc.b8r) 
Rydbergii 

Pyrrocoma intcgrifolia 
Salix scoulerh~na NOT scoulori::mn 
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GLACIATION OF YELLOWSTONE NATIONAL PilK AND ITS ENVIRO?iS --------·-·-----_,_....--.----~•-·-·--- ---
By Wm. C. Alden, Pti..D., Geologist 

U~ s. Geological Survey 

Approved and published by permission of the Director, u. s. 
Geological Survey. 

Two or more times during the Great Ice Age, •r glacial epoch, 
ice from the Keewatin center of glaciation west of Hudson Bay in­
vaded the northern part of Montana, but at no time did it approach 
within less than 165 miles of Yellowstone National Park. General 
climatic conditions, however, were such that very extensive glaciers 
developed in the Rccky Mountains, and this was notably true in north­
western Wyoming and adjacent parts of Montana where areas covered by 
ice were very extensive, • 

The alternation of cond_i tions favorable and unfavorable to gla­
eiation - that is, colder and warmer periods, led to four or five dis­
tinct advances of the continental ice sheet alternating with inter­
glacial stages during which the ice cap was largely, if not wholly, 
melted away. While it is probable that these alternating glaciations 
and deglaciations characterized the Rocky Mountains as well as the 
Northern Plains, no definite evidence of all these stages has yet 
been found in or adjacent to Yellowstone Park. 

From regional studies this far made it appears probable that 
Yellowstone Park was slaciated at least three different times - that 
is, during the early, middle, and later parts of the Pleistocener or 
the glacial epoch, but even the evidence of three stages can not be 
very definitely recognized within the P~rk itself. I shall attempt 
in this descri,tion to give but the barest outline of what was prob­
ably a complex history of the Park durir..g the Ice Age and indicate 
where some of the glacial phenomena may be seen and studied to ad­
vantage. Of course, it should be understood that credit is due to 
many different geologists for what is known of this glacial history. 

Generally speaking; the mountain glaciers originated in the 
higher parts of the mountain ranges, and the great streams of ice ad­
vanced thence slowly and majestically over lower tracts and down the 
valleys, in some cases even reaching to the adjacent plains before 
the rate of melting of the ioe so far overtook the rate of forward 
movement as to cause the glacial fronts to halt and there dump the 
drift composing the terrnina.l moraines. The principal high mountain 
tracts a.re now, and have for a long time been, the Snowy Range north 
of the Park, the Granite er Beartooth Mountains to the northeast, and 
the Absaroka Range·, in and adjacent to the eastern part of the Park,. 

From these more or less distinct high tracts great gla~iers at 
each stage of glaciation extended north and northeast and east, far 
down toward the border of the plains. To ihe southwest o..nd west of 
these mountains lies the great plateau composing most of the Park. 
Either the P~rk plateau was itself a place of ice accumul~tion or the 
ice from the adjacent mountains was confluent ~tits maximum stages 
and extended southwestward covering the great plateau and spilling 
over its outer margins into lower tracts to the south o.nd west. 
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Near the head of the Gra.nd Co.nycn of the Yellcwstone, at the 
top of the south cliff and below the edge of the flat on which 
stands the Canyon Camp east of Upper Falls? there is {overlying the 
volcanic rock (rhyolite) and underlying o. thin bed of sandstone and 
cemented gravel) about 100 feet of loose, stony material which is 
probably old glacial drift. 

There is a.ls• bouldery drift exposed in the road cuts on both 
sides of the Canyon, so that it is certain that that part of the 
plateau in whioh is the canyon has at some time been overridden by 
a glacier. Careful consideration of such data as are now in hand 
leads to the inference that, although there was not prior to the 
first glaciation such a deep canyon as now, there was a valley in 
the place of the upper part of the Co.nyon and in this the drift was 
deposited. Ice probably moved southward from the south slope of the 
Washburn Ra.nge as fo.r o.s the head of the Cruiyon. At the rapids three 
miles below the outlet of Yellowstone Lake there is about 150 feet of 
unsorted glacial drift, or till, exposed in the bluff at the east 
bank of the river, but this probably came from the east. There is 
also some evidence that ice spread westward across the central plateau 
to join a main current going west down the Madison valley. A great 
margin~l lobe of the ice appeo.rs to have extended across the broad 
basin in which lies the Hebgen Reservoir, north o..nd northwest of West 
Yellowstone, und to have laid its terminal mor~ine near Horse Butte 
and ~bout the foot of the hills adjacent to"the reservoir. Here are 
found mo.ny granitic boulders which were probably brought by ice mov­
ing southwestwcrd from the Go.llatin Range to join this lobe. 

Another great lobe moved southwestward across the Pitchstone 
Plateau into and down Falls River basin, end spread over about 200 
aqua.re miles of the lava fields of adjacent pnrts of eastern Idaho. 
On melting it left there c great deposit of glacial drift. To this 
drift contribution was also mo.de by glaciers heading in the northern 
part of Teton Mountains. Not far from the RD..nger st~tion, which is 
near the southwestern corner of the P~rk, glacicl scratches upon 
smoothed basalt ledges show that this, •r later, ice was there, mov­
ing in the directions. 60° w, 

A third lobe, about 25 miles south of the southern entrance to 
the P~rk, though perhaps not nt the earliest stcge of glaciation, 
moved southw~rd down Sru:Jce River valley into Jackson Hole and laid 
its terminal moraine c.cross the floor of the bo.sin south of Jackson 
Lake. Here the lobe wo.s joined by a great glacier which co.me down 
the Buffo.lo Fork vo.lley from the northeast. 

Whatever of earlier glacier ice moved eo.stwo.rd from the Absaroku 
Mou.nto.ins down the vc.lley traversed by the Cody roo.d mu.st hrwe been 
so long ngo that the inner gorge, which is m..~rked by rock pinnacles, 
towers, and castellated forms; ho.s been cut by the river since. 
F~rther north ice from the ea.stern flc.nk of the Abscrokas e..nd the 
southern pnrt of the Bea.rtooth :Mountc.ins joined and moved eastwcrd 
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down the Clark Fork of the Yellowstone. Here, as also along the Cody 
road and east of Jackson Hole; and on Stillwater River northeast of 
the Park in Montana; the relations make it probable that canyons 1000 
feet deep have been cut since the earliest glaciation, but before the 
time of the last glaciation. 

A vast flow of ice from the northern half of the Absarokas and 
the granite ranges to the north converged from the southeast, east, 
northeast, and north, and (together with some from the north flank 
of the Washburn Range) advanced down the Yellewstone valley from the 
vicinity of Junction :Bu.tte and extended northwestward into Montana, 
overrunning the site of Gardiner. The limit of this advance was 
near Chickory Station, about 35 miles belew Gardiner. This glacier 
was j•ined by ice moving northeastward in the park from the east 
flank of the Gallatin Range. To this latter flow are probably to be 
referred the glacial boulders found high up on Bu.aerm Peak and tm 
the travertine cap of Terrace Mountain. To the ice from the east 
may be referred glacial boulders on top of Mt. Everts. 

It was probably not until much later that the jumble of great 
blocks of travertine "Hoodi,os" slid down from Terrace Mountain. 
In the early part of the glacial epoch, Gardiner River valley was 
probably something like 1,000 feet less deep than now. It appears 
fairly certain that Gardiner River valley had not been deepened 
sufficiently for the main travertine terraces, on which are the 
headquarters buildings at 1vra.mmoth Hot Springs, to be formed prior 
to the first stage of glaciation. Possibly it was not that deep 
before the second stage of glaciation. The pre-glacial bed of 
Gardiner River may then have been but a few hundred feet bel•w the 
level of the bottom of the lava capping Mt. Everts instead of 
1,400 to 1,600 feet below that level as now. It was probably not 
until after the second glaciation that Yellowstone River cut down 
to the level of the terrace north of Gardiner, which is now about 
650 feet above the stream. Unfortunately the evidence on which 
some of these conclusions are based comes from localities outside 
the park. 

It is possible also that Yellowstone River had only partly cut 
the great notch or portal (by which it now flows through the wall 
of upturned limestone south of Livingston) before the valley above 
was invaded by glacier ice. The river channel between Gardiner and 
Livingston had, however, been cut down to levels not more and, in 
places, considerably less than 700 feet above the present river bed 
by the time the second (middle Pleistocene) glaciation occurred. 

The earliest known glaci~tion of the Northern Rocky Mountains 
was followed by a very long period of milder climate during which 
the glaciers were very much reduced in size, if not wholly melted 
away, and streams resumed the work of deepening their valleys in 
the mountains and on the park plateau. So much did they accom­
plish that by the time the climate was again so changed as to in­
duce glaciation, the streams had cut down in some places nearly 
to the level at which they are now flowing. 
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Terminal moraines marking what api>ear to be limits of glaciers 
of the second stage (middle Pleistocene) are in places outside the 
Pc:.;,rk quite well preserved. ·The outer moraine of the ice descending 
Snai:e River valley lies on a broad terrace south of Jack3on L~~e, 
throuesh which moraine and terrace the river has since cut a trench 
300 to 400 feet in depth. It is possible that the c.rift which is 
spread on the plain traversed by Falls l:ivcr southwest of the Pc:,rk, 
in Eastern Idaho, and al so that in the brOE .. d basin of Madison Ri Yer 
west of the Park was deposited at the second, rather thrui. the 
earlier, stage of glaci;,c,tion. 

The outer terminal moraine of the Yellowstone c;lacier lies on 
the broad up::ior terrace north of Chickoi·y Station, on both sides of 
the river and hic;h above the railway near Pray Station. 'i1here is o. 
similar middle Pleistocene moraine of Pine Creek &lacier a few miles 
farther north. 

Glacial scratches, or striae, on a led~e of sandstone exposed 
in the slope belov1 the tourist cump ic..t 1':azni~1oth S:H·inc;s show that 
before the last ~dvance of the 6 1~ciers, Gardiner River had cut its 
vulley down to within 100 feet of its present depth at th",t pk.ce • 
.At Go.rdiner also .:::;lc..,,cL"l deposits lie on the lower terrace not more 
than 100 feet above Yellowstone .. liver. The last of t;:1e Yellowstone 
.:.;laciers extended down the valley about 30 miles below Gardiner and 
its terminal mor~ine lies south of Chickory Station where it extends 
down off the upper terrace. The lctst r;lacfo. tion thus appears to 
have reached its r:,axiraum after the river hoo. cut its valley down to 
the lower terrace level. 

With the final oncomin~ of milder cliimatic conditions the ice 
fronts were melted back. '.l.1hore appear to have boon sever~l times 
when the melting so nearly balanced the rate of advance of ice that 
the glacier fronts ceased for a time to retreat and oscillated back 
and forth so th~t drift was piled in irrecul~r terminal moraines. 
A wall marked terminal morainE., pitted with num0rous hollows, in 
several of which arc ponds, o.nd with knolls sprinkled with large 
granite boulders, is crossed by the Cooke City road in the lower 
valley of Lamar River near Junction Butte. H01,v far tho ice of tho 
Lamar gl;,::;,cier crowded southward faround tho east fl;;.nk of Mt. W::..sh­
burn and up Yellowstone River is not cortti.inly kno\'Jn. The great 
gro.nite boulder b6side tho roc;;.d to Inspira. tion Point on the north 
rim of the Grand C~n;yon evidently came from gr.::,nite ledges along 
or north of Lo.mar River, 30 milos or norc to tl1e northwr .. rd,. This 
grec.t boulder rJcc.suros c.bout 16:x:16x21 feet in diameter und probably 
wei;;hs 100 tons or moro. Evidently it could not hc.vo been c2.rried 
30 mihs up the Y01lowstone by wator alone. Glacial scrE:.tches on 
the bedrock bcside th0 roc.d south of Dunrc.von Peak c.,nd z,bout 3½ 
miles north of Cl.nyon Hotel shon that there ice wc.s prob:.;.bly mov'ing 
southw&rd dm7n the slope end the; presenc0 of unsorted 61.::.ci.::.l drift 
or till in rol,d cuts in t110 vicinity of the hc:..~d of the Gr.:::.nd C1.m­
;yon, as st..,.tc-d t .. bove, also shows thc:~t :.:;lc.cicr ice crossed that area. 
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Besides the big boulder nea.r Inspirc~tion Point there c.re scat­
tered smaller boulders and pebbles of pink and gray granite ~long 
the road for about 2 miles north of the Hotel, and o.lso on the sur­
face at the cc.mp south of the Ccnyon, but the writer has not found 
granitic pebbles or boulders included in the glacial till at any of 
the cuts. The presence of the granitic boulders in this vicinity 
suggests that o.t some stage of glaciation ice from L~.mar valley o.d­
v~nced southw~rd p~1.st the ea.st flank of Mt. Wc.shburn as fo.r as the 
head of the Canyon. There is, however, no indicction th""t ice 
traversed the Gr~.nd c~nyon. The c~.racter of the Cun.yon walls, set 
as they .:.re with :projecting buttresses ..1.nd tov;ers, does not o.ccord 
with thc.t of o. gorge which has been scoured by n blo.cier. Either 
(l) the Grand C~yon is of 1-:..ter origin th.:.-.n the ::;1.:-.cic.tion, or 
(2) its walls have subsequently been modified by weathering o.nd 
erosion, or (3) the granite boulders were not carried up the valley 
to their present position by a gl~cier from Lamar valley. 

Granite boulders from ledges ne~r c.nd north of Lamar end Yel• 
lowstone rivers are sc~ttered over slopes and hilltops to the south, 
high above the latter strerun, showing that the ice from Lo.mar val­
ley was a.bout 2,000 feet or more thick, 2.nd crowded far up the 
slopes above the valley bottoms. Along the road between Tower Creek 
and Mt. Washburn such boulders nre plentiful up to 7,800 feet above 
sea level, or a.bout 1,900 feet above the river to the north. Above 
this height no such boulders were noted by the writer. About a mile 
farther south c.nd 500 feet higher, between T.J. 8 and T.J. 9 mile 
posts, ledges have been exposed in grading the road which show clear­
ly the effect of glacial abrasion. Protruding from the softer matrix 
of the volcanic breccio. of these ledges are pieces of harder rock and 
tapering away from the north~ or lee, side of ench such projection is 
n hclf cone of the softer rock, showing rather definitely thct there 
the ice was moving northward down the slope from the Washburn Range. 

These relctions lead to the following suggestions: 

Glacier ice from the l4i!wer Lr.mc.r valley may not at any st.::.ge hcve 
passed Mt. Washburn ..i.nd re~~ched the head of the C[,nyon, but the ice 
wo.s very thick in the vicinity of Junction Butte end it mc,y not hc.ve 
melted there until after the plc..teau south of Mt. w~shburn was cleared 
of ice. If the Yellowstone v~lley from the south end of the lcke to 
Mt. W::-.shburn w:.:.s clec.red before the vc,lley wr;s cler,red to the north, 
w~ter must h~ve been ponded in the v~lley to~ heicht determined by 
the lowest elev.:-,tion of outlet. There c.:.re severc.l pc.sses south of 
the le.lee with elev;:,tions of .,~bout 7,900 to 8,000 feet c.bove sea level, 
and through one o.r more of these the pond€d w~:.ters rnc.,y hc.ve escaped 
southw"rd to Snc..ke .:.tiver. Grerst bergs breaking from the front of the 
ice north of Mt. Washburn mi~ht thus flod southwc.rd r.nd carry erc .. n­
ite bou.lders to wh:.t is now the he(,d of the Co.nyon. As the ice front 
melted bu.~k, down the north slope of the \✓c.shburn Range, it would 
finally open ~n outlet for the w~ter to the northwestw4rd end reverse 
the direction of flon ,::.bout the er.st end of the ra.nge. 
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Fig. 1.. Cross-section of post-glt.cic.l t;;orce of Yellow­
stone River below mouth of Tower Creek. 
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Fig. 2., Dic.grom of north bluff' of Yellowstone River ea.st 
of mouth of Tower Creek_ 
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YELLOWSTONE N.A.TIOllAL PARK AND ITS ENVIRONS mJRnm 
-- --THE GREAT ICE AGE 

By Win. C. Alden, Ph.D., Geologist 
u. s. Geological SurvGy 

\ .,•. ...... .. 
Cr0sts of mountain ranges 

Continental Divide 

,I 
j' 

1\ 
: ' 

Lakes 

Ap)roxima.te outer limits of glaciers of the Great Ice 
Age, including terminal moraines 

Directions of ice movement 

As - Ashton Lo - Logan 
Bo - Bozeman Me - Meeteetse 
.B.T.- Big Timber Mo - Moran 
Ch - Chicory K.S.- Mammoth Springs 
Ck - Cooke M.Vf.- Mt. Washburn 
Co - Colu.mbus No - Norris 
Cy - Cody O.F.- Old Faithful 
Du. - Dubois Pr - Pray 
Ga - Gardiner Ro - Roscoe 
G.G.- Gallatin Gateway R.L.- Red Lod30 
J.B.- Junction Butte T.F.- Tower Falls 
Ky - Kelly Vr - Victor 
La - Laurel W.Y.- Wost Yellowstone 
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----~----------•••-·•-•----••·---. ---M- .. --~---,-----

Prob..;.bly the most interesting :,henomene, associc,ted with the 6lc­
ci~tion of the P~rk (some of which ~ppe~r to have been overlooked by 
some e~rlier writers) nre to be seen between the mouth of Tower Creek 
and thejunction of Yellowstone and k.rns,r rivers. A wonderful success­
ion of deposits is e:x:2osed in the northea.stern wc..11 of the cz.nyon, 
which is 400 to 500 feet deep at this plo.ce, und much of this is in 
plain view from the Undercliff uutomobile ror~d. The lower pa.rt of 
the great cunyon wull (fig, 1) consists of volcanic breccia (A), or 
debris thrown out by explosive eruptions far bnck in the Tertiary 
period (Miocene). Above this, r~nd exposed in places, is the lower 
palisade of basaltic columns {B), the edge of a lo.vo. flow which oc­
cupied c:.n ancient post-Miocene ch[-.nnel. Upon this baso.l t is 100 
feet or more of p~rtly c~mented strerun gro.vel (C-Tower Creek con­
glemernte). In this gravel were found remains of en extinct species 
of horse L. , Pliocene or lo.te Tertiary). Recent study shows that 
this gravel lies in an cncient river cho.nnel, which was eroded ~fter 
the eruption of the great sheets of rhyolitic lava which underlTetlie 
major part of the Park plo.teo.u. This gravel is also exposed along 
the a.utomobile road on the southwest side of the cD.nyon below the 
overh~ing cliff, c:.nd c.l so f..:~rther north where the roc..d is back from 
the cliff. Above the conglomerate is the upper palisade of busclt 
columns, the edge of a la.ter basalt flow (D). This is pc.rt of the 
so.me sheet of bo.so.lt a.s forms the overho.ngiug cliff above the auto­
mobile road. This bo.sc..lt flowed down over the southwest side of the 
ancient valley, which w~s CQt into the rhyolite of the Perk plctea.u, 
o.nd sprea.d out over the Pliocene river grcwel in that vc.lley, appar­
ently shoving the river over against thwwest slope of Specimen 
Ridge. Just when this basalt flow occurred is not known, but it was 
evidently ~fter the Pliocene horse had left its bones in the ancient 
river grcvels. The river then cut r, ne,., vc.lley directly north of 
the bend of the present Ctllyon, which is eust of the mouth of Tower 
Creek. Through this newer vo.lley the stream flowed to join Le.mer 
River either ee.st or west of Junction Butte. 

Onelookins north to northec.st from the hills eust of Tower Creek 
Cr.mp ccn see that the b:.sc.l t p.:-~liso..des do not extend ea.stwci.rd to the 
slope of S9ecimen Ridge (fig. 2). In this gup is the ~ncient valley 
now filled with gluci~l drift. Glo.cinl drift (E) ~lso overlies the 
upper sheet of basalt on both sides of the present c:;,nyon below Tower 
Creek. From this rclr..tion it is evident th~.t Yel101.oVstone !.liver : , 
below the mouth of Tower Creek is now flowing in the l~st of~ series 
of stre.:::.m ch:.nncls, l.nd th~~t the present gorge there h::.s been eroded 
since the glc.cLtion of the Pt.rk begc.n. Indeed, it me,y be th::,t the 
river was there shifted to its present course by the lo.st of the 
grent gl~ciers which entered the Yellowstone vcll~y from 11...._m::ir v~lley. 
Whc. tever rnny be the det~dls of history of Yellowstone River a.bove the 
vicinity of Tower Creek, it is evident thc.t in this pert of its course 
the strerun h.c.s hnd C'o re:m,.,rkc.bly checkered c~·.reer. 

It rna.y be thc,t the tennina.l moraine in the vicinity of Junction 
Butte was fanned c.t ~ re~dv~nce of the ice following a. recession. 
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At any rate the ice front evidently stood there for some time and it 
then completed the filling of the old river gorge with drift and sup­
plied conditions for shifting the river to its present course below 
Tower Falls, The river then started cutting the gorge (which is now 
400 feet to 500 feet in depth at this place) through the drift, the 
two b~salt flows, the Tower Creek conglomerate, and deep into the 
underlying volcwiic breccia. 

Relations indicate that an enormous glacier moved westward down 
1/adison Canyon. At Gibbon Falls glacial till is ex:~iosed in the road 
and one surface (possibly of a rock ledge, but probably of a boulder) 
shows very well the effect of glacial abrasion. Much ice also moved 
southwestward across the central plateau to j,in that in the Madison 
valley. The presence of some granitic pebbles along and near the 
road north of !forris basin indicates that either ice, or water 
from melting ice, went southward through the pass from the head of 
Obsidian Cliff. The granitic ledges nearest there are at the east 
base of the south part of the East Gallatin Range near Indian and 
Winter creeks. Most of the ice heading in the cirque-scalloped crest 
of the Zast Gallatin Mountains went northeast to Gardiner River val­
ley, overriding Terrace Mountain and leaving boulders high up on 
Bunsen Peak. Bouldery morainal deposits between Mammoth Hot Springs 
and the Gardiner River bridge probably mark one of the last positions 
of halt of the ice front when it was being melted back to its source. 

One great glacier headL.i.g on the west flank of East Gallatin 
Mountains advanced down Fan Creek valley to the Gallatin valley and 
deposited a low bouldery moraine between the Montana State line and 
Bactn Rind Creek. Here Gallatin River has been diverted to the north 
side and cut a small gorge through a ridge of limestone north of the 
road. Another glacier in Upper Gallatin valley barely reached the 
Montana line and laid one moraine at the north side of its bilobate 
end and another at the south side of a pond in a pass which leads 
southward to Grayling Creek. 

A third .glacier, either at the earlier or later stage, turri,ed 
southward near the !.Lontana boundnry and may ha.ve contributed to the 
great piedmont lobe which covered more than 100 square miles of the 
bottom of the 6reat bas in in which is v:est Yellowstone St&.tion and 
He½gen Reservoir. Boulders of granitic rock, such as is exposed on 
the hGadwlj,ters of Grayling, Cc..mpcmula, ,-;.nd Gneiss creel:s, a.re among 
those lying on a morainal deposit b6side the roud north of H~bgcn 
Reservoir. Boulders of rhyolite, busalt, and gneiss perched on 
gneissic led.:;es on top of Horse Butte may also h'-',vo been carri~d 
there by ice moving westward from the highlunds in the P~rk, but this 
may have been ~t a.n e~rlier glacial stage. 

At the mouth of Beaver Creek, Wbst of the bend in tho middle c~n­
yon of the Madison below Hebgen Reservoir, the automobile ro&d skirts 
the foot of a groat terminal moruine. Here a great glacier heading 
in the Madison Range to the north moved southward and built its 
moraine, nearly or quite blocking tho C~nyon for a time. Possibly 
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a lake was formed in the valley above and while the glacial dam held 
at this point the fine obsidian sand and gravel which underlie the 
broad terraces north and west of West Yellowstone were deposited in 
the lake. 

Other glaciers occupied mcuntain gorges of the W.adison Range and 
a whole series of great moraines encircled the mouths of canyons 
which €:,"ashed the west flank of these mountains and some of those on 
the east flank. There were also smaller glaciers in the Hest Gallatin 
Range. Morainal deposits above and below Ringling Ranch on Taylor 
Creek, 4 or 5 miles northwest of the northwest corner of the Park, in­
dicate q_uite definitely two distinct stages of glaciation. It does 
not appear, however, that the valley of Gallatin River was occupied 
by glacier ice below the point where it enters Montana near the mouth 
of Fan Creek. 

The limit of the last advance of the ice from the Park southward 
into Jai=k:.;on Hole is marked by the great terminal moraine at the south 
end of the badn of Jackson Lake. Wonderful moraines of the Teton 
Mountain glaciers also inclose the basins of Jenny Lake and the other 
beautiful glacial lakes farther south. Ice in Falls River basin at 
this stage extended no farther southwest from the Park than the vicin­
ity of Indian Lake near the Idaho-Wyoming State line. Probably the 
glaciation of the basalt ledges near the road south of Bechler River 
Ranger Station, cited above, occurred at this time. 

In the southwestern corner of Lower Geyser basin is a peculiar 
curved ridse rising about 500 feet above the surrounding flat. This 
is known as Twin Buttes. These buttes are composed of volcanic de-
bris and they are so connected that the abrupt southeast faces compose 
the wall of u crater-like amphitheatre nearly h~lf a mile in diameter. 
Indeed, it mn.y be tlll:.t this actually is c volci:.nic crc,ter with one side 
blown out. Steom issues from crevices ne~r the top of the buttes, and 
at the south base is a small sprv,y geyser and a "bubbling "paint pot" 
of hot mud. In the amphitheatre are four srr:ull lily ponds lying among 
the bouldery knolls and ridges of wh~t appeurs to be a glacial termi­
nal moraine. Two or three milGs farther cast, the auto road on the 
east side of Firehole lliver crosses a pitted gravelly deposit like a 
small moraine. These suggest that in the l~tter p~rt of the glacial 
epoch~ lobe of the ~iz.dison valley ice may have lain for a time in 
Lower Geyser basin with its front against Twin Buttes. Farther south 
tho tr~vertinc subsequently accunnil~ted cbout Prismatic Lake and Ex­
celsior Geyser, filled the valley from side to side, end covered o:n:y 
morain.o.l deposits which mny hc.ve boen there. 

The outer limit of the ice on tho cast side of the crest of the 
Absaroka Rc.nge is crossed by the Cody rond in Shoshone ve,lley nea.r 
the mouth of Eagle Creek, a.bout~ miles outside of tho eastern gate 
of the pc.rk. The a.bsenco of glacial drift end the presence of the 
picturesque towers, pinno.clcs end Cl1.stellc..ted forms devoloped by 
we~thoring n.nd erosion of tho volc~nic breccia f~rthor dom the val­
ley indicc.te that the lo.st Shoshone gll.1.cier did not extend beyond 
tho limit indicc.tod. 
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The maximum extent of the ice in and adjacent to Yellowstone 
Park during the Great Ice Age was probably about 9,500 square miles. 
The maximum thickness was probably at least 2,000 feet. When 
present climatic aonditions were initiated some 8,000 or 10,000 years 
ago the ice on the Parl: pla tea.u and in the mountain gorges nearly or 
quite melted away. Are there no remnants of these .:;reat 0;laciers? 
There are a few small :;laciers in the mountains east and northeast 
of the Park,, each less than one square mile in extent. It is an in­
teresting speculation as to whether these s,,1all i:;laciers are the last 
remnants of former great glaciers or the beginnings of a new ice ace. 

There is a suall 6lacier on Sunlight Peak in the Absaroka Moun­
tains about 15 .miles, as the crow flies, northeast of the ea.st Park 
entrance on the 8ody road, and there are several small glaciers on 
the granitic peaks 12 to 15 miles northeast of Cooke, Montana. One 
of these, Grasshopper 5lacier, is ~articularly interesting on account 
of the remarkable structure of the stratified ice, and on account of 
the presence of included remains of grasshoppers. Facilities are 
provided at Cooke for reaching this glacier by horseback. These 
small glaciers all lie about 10 1 000 feet above sea level. The outer 
limits of the glaciers of the Great Ice Age in the region of Yellow­
stone ?ark range in elevations aoove sea level as follows: 4,500 feet 
on Clark Fork to the northeast, 5,000 feet in Yellowstone valley on 
the north, 6,600 feet in lviadison valley on the west, 6,800 feet in 
Jackson Hole on the south, 7,000 feet in Gallatin valley to the north­
west. 

After Yellowstone .di,rer cu.t the newer part of its gorge (that be­
low the mouth of Tower Creek) it renewed cutting along the canyon far­
ther south, The down-cutting of the stream and the weathering and 
crumbling of the volcanic rock conposing the sides of the gorge has 
brought this magnificent canyon to its present condition. It is not 
at present clear to the writer just how nm.ch of the erosion of this 
canyon was accomplished since the disappearance of the last ice cap 
from the Park Plateau and how much is to be referred to earlier stages. 

One of the striking features of Yellowstone Park is the jumble of 
great blocks of rock known as the "Hoodoos", crossed by the road be­
tween I!!ammoth Hot Springs and the Golden Gate. These rocks a.re com­
posed of travertine su.ch as caps Terrace l!iountain to the southwest. 
Ap~arently the travertine was in part underlain by soft clay shale, 
and the cliff ?1ay have been undermined by the glacier ice which came 
over it from the southwest. At some tir.ie after the last ice melted 
away, enonnous masses of the travertine broke away from the cliff and 
slid down to their present position. 

Certain irregular hummocky deposits resembling terminal moraines 
appear to be tho products of landslides. Such deposits occur at 
many places in the :rtocky iiountains. They are mostly of post ... glacial 
origin and are particularly ,apt to occur where beds of clay shale 
such as those of cretaceous age were upturned when the mountains 
were uplifted. The force of gravity is continually trying to pull 
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down the mountains. l'Iot for a moment docs it cease its pull. 
Such upturned clay beds become saturatGd with water and, es­
:pecially where not outtressed by more rigid rocks, are liable to 
cause the overlying beds to slide down onto the adjacent lowlands. 
The flood which swept the village of Kelly in Jackson Hole in May, 
1927, was the result of a break in a great dam which had been 
formed by a landslide in June 1925. This slide had blocked the 
Gros Ventre valley and formed a lake about 5 miles in length, with 
a maximwn depth of about 225 feet. As the result of tho breaching 
of the dam in May 1927, the lake lcvel was lowered about 60 feet 
but there is yot {in December 1927) a considerable body of water 
there impounded. 

It should be noted that the glacial history of the Park and 
its environs as here presentod differs in some respects from that 
indicated by earlier writers. These interpret~tions are more or 
loss tentative, awaiting more detailed study of the phenomena • 
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THZ A:'.":mICliB P,IS0K rn YELLJV'ST0X:C PARK 

By Earguerite Lindsley, Park Ranger 

Approved by: 
Superintendent Horace M. Albright 
J. :S. Haynes, Acting Director, Yellowstone Park Fuseum 
Ansel F. Hall, Chief Naturalist, National Park Service 

In 1894 Bmerson Hough, who made the trip througn Yellowstone 
Park on skis that winter, estiMated the.t the park buffalo probably 
nur.ibered around 150, the remnant of the native animals of this 
section. Subsequent to his poachers further reduced the herd un­
til in 1902 it was reported that only 22 remained in the park herd. 
At that time there were four in captivity on Stevenson Island in 
Yellowstone Lake, owned by the boat line concessioner, 1~r. E. C. 
Waters. In July 1902 the worla's total of pure blood bison was 
1,676 animals. At the close of 1922, twent:, years later, the 
American Bison Society census showed 12,521 bison in the worla, 
and the 1926 census giv6s the total number of pure blood bison 
throughout the world as 16,Ll7, of which 16,437 are in North 
America. 

Canada's bie· captive herd is the lareest herd in the world 
but it is the uroduct of the Pablo-Allard herd of Fontana, pur­
chased by the Dominion Gov0rll!"'ent in 1907. 

In 1902 $lt,ooo. was appropriated for the est&blishment of 
a new Yellowstone Park herd. Colonel C. J. Jones ("Buffalo Jones"l, 
famous scout and buffalo hunter, was em"9loyed as ~arne Warden. 
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Eighteen cows wcre•acquired from the Allard herd near the Flathead 
Agency, Jfontana, and delivered by Howard :Caton, fc-.mous Wyoming guide. 
Three bulls were purchased fr:>r:t the Goodni.z-ht herd in Texas and 
broul"Jlt back b~' Buffa.lo Jones. 

In 1908 the new herd had inbreascd to 74 animals. This year 
(1908) hay was cut for the first time at the Buffa.lo R~nch, one hun­
dred tons being cut and stacked during thG summer. Thc.t :1ear 35 wild 
buffalo were seen, &n increase; of 13 in si:;~ years, while tho new herd 
had increased by 53. 

In Dec6mber, 1911, there were 147 b.llim&ls in tho new herd ~nd it 
then suffered its first set-back. Hemorrhagic septicemia, a blood 
poisoning r6semblint· blb.ck-leg, attacked s.omc of the younger E-niroE.ls 
and 22 died. A sc,rum to protect tho herd was dsvf:loped E.nd in June, 
1912, the animals were vaccHnatcd. Ara.in, in 1919 there w&s an c.ttack 
of this disease and 13% of the herd, from the younger ~nima.ls, was 
lost. Vaccinations wcro r~adc in 1919, 1920, and 1921. In 1922 the 
third outbreak of septicemia claimed 16~ of the h::rd total of 506. 
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"HC:..ving suffered such 6. hm.v:· loss in 1922, i...nd knowing thi.t tho 
disoaso is ct..pablc· of cxte:rmin~.ting ,~ he:rd of buffalo in 1;. short 
time, we no lonf'er take ".ny chancos on its r·otting &. good start 
whik wo 'cell u doctor"'. ( Superintendent Albright) Fresh scrum 
is kept on h~nd at 1111 timos at the Buffalo Runch, tog-ether with 
instr~tmcnts with which to vaccin~tc the herd ~t the first sign of 
anothor outbreak. 

At present there uro three dosigru,~tions for th0 buffalo in 
tho pnrk; the Show m:,rd at 1~a.mmoth, tho J"ountuin Herd which ro~ms 
the high country of the cc.st side of the ,;,c..rk, und the Lcmc.r Vi,llcy 
Herd •. The LarnE'.r V!~lley HC;rd total :..t this tir.1e ( Janur.ry lo, 1928) 
is 886, consisting of 221 bulls, 151 steers, 393 cows ei.nd heifers, 
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and 121 calves. This herd grt;_zcs well be.ck in the hills &.t thG hec.d­
wc. tors of the L::..mi~r ~nd its tr i but Lr ios in the su.rnmer, but they c omc 
down with the early storms to tho Buffalo Ranch. In midwinter when 
they co.nnot forc;.go throu€h the deop snows the:-;.-must be fed. In the 
summer &. gro,.t fence of logs, seven feet in height, holds the herd 
in the upper vi..lleys c;.,m.y from the h.:.y fields which produce their win­
ter feed. 

One hundred c.nd 0110 buffalo hE.vc been shipped to public l)llrks, 
zoos, t:.nd privc~te estates for exhibition purposes, c,nd 70 have beon 
shipped ~s a nucleus for new herds ~t other points. One hundred ~nd 
ten h.t .. vc died from homorrhe.gic septicemic., which occurred during the 

-yc~ti of 1912, 1919, and 1922. 

The first custrations of surplus mclc cr..lvc:s occurred wring the 
winter of 1918 when 44 culvos of tho 1916 ~nd 1917 c~lf crops wore 
castrated. 

The slaughter of st0crs for nmrket purposes wr.s nuthorized in 
the f~ll ot 1925 tmd 38 h:.;.ve boon slc.ughtercd since then. 

A totul of 40 infirm, decrepit, c.nd injured cnirnc.ls hr.vo been 
killed, c.nd other losses resultin~ from ~ccidents, cclving, fighting 
amongthomselves, r.nd the severities of the winter seasons, r,mount to 
a totf~l of 65. 

There has been L depletion of 
l)llSt eight yer..rs, or ~n ~vcrnf"O of 
ample for htmdling r, herd of 1,000 
figure with tho c:-.lf crop of 1928. 
the herd total somewhcr~ nc,,r this 
und other fac ili tics. 

288 in the herd total during the 
36 c..nnu.ally. Our focilities ~re 
hoo.d :::.nd wc expect to reach this 

The problem will then be to keep 
figure or increase our lu.y l!.nds 

The desired method of controlling the incre~se is to find~ m~r­
ket for the steers c.nd cull out aged, infirm, c.nd crippled animr~ls from 
year to yec.r. 

We norm~lly ship cbout two dozen for exhibition ~nd stockine 
purposes ouch ye&r. Our tot,~l shipments this yen.r consisted of 26 
11 ve i~nirnuls !:.nd 23 slr.ughtered steers. 



DESTRUCTIVS IHS~CTS OF Y.SLLClWSTGl~ NATI01'TAL PARK 

By Dr. H. E. Burke, Entomologist, 
Bu.re~u of Entomology, U.S.D.A. 

Approved by: 
Superintcnd(mt Hort.:ce Jr. Albright 

Forest insects kill trees in three wr.ys: b~ destroying the 
folL.ge, by destroying the innor k.rk of the ri.: in trunk, or by 
destroying the srru:.11 rootlets. At' the :prE:sc.nt time the impor­
k.nt posts of the forests of th€'i Y0 llowstonc frll into the first 
two clr.sscs -- dcfolh.tors i.nd b~,rk destroyers or girdlcrs. 

Tho dcfolir.tors 1 •• re nr-r.:in divided into those which destroy 
the folL...go by biting c.nd chewing it, i:..nd those tru:.t suck the so.p 
until the nccdlGs die, turn bro\"m r.:nd fin,.lly fr.11 from the tree. 

To fight the bitin.r dcfolidors it is nccossc .. ry to apply c. 
stornr,ch poison to the foli..,gc, which they will kko into the E'.li­
mcntr.ry c~.m~l when the? r.ro o~.tin{=: the noodles. To fight the 
sucking defolic:'.tors it is nGcessc,ry to plr.ce in conto:ct with them 
u smothering: or burning subst~.nce v1hilc thoy c.r,:: on the folic.g-e. 
Either of these mr.tcrir.ls mL;y be Lpplicd to the foli,.ge in the form 
of :::. liquid spr:.-.y or of a. dust. Arscnc.to of lcc.d is the stom,:.ch 
poison usu~.lly used, ,.nd sulphur, nicotine or potroloum oil the 
cont .. ~ct poison. 

Both stomach ~.nd cont:.ct sprc.ys h,:vc to be .:.ppliod by the use 
of spoci,.l r:;chincry, such :.,s spr';crs, dusters, r.irpl:.ncs etc., 
·•~·hich ML,kcs those rr0thods of control cxp:·nsivo c.n.d applic.:.blc only 
to ~-re:.~s of spccit.l v1 lu\j, such :.s ro: dsidos, c.mp sites etc. 

The b• rk dcstro:vors .:: re four-ht by fcllinp- the infested trocs 
c.nd destroying th--- insocts dwcloping in the inner b,,.rk. Som1:;t im0s 
the trr.:o is b;, .. rkcd so thc.t the -broods die from exposure, sometimes 
the tree is burned, :.nd sometimes it is pl..ccd \;here it will be ex­
posed to tho direct r: ~•s of the sun for froJl'l three to sovcn d.:..cys ,.r.c. 
then turnod. An ._.ir tcmpor-.turc of soo will givo L. bl!.':rk tcmpcrLture 
of 110° to 120°, which v:ill kill some of the more importc.nt girdlGrs 
in three hours• exposure. 

The most importc.nt forest insects of the: Yellowstone ere three 
biting defolif.tors {;nd five bz:sk beetles. The defolidors •. re tho 
spruce budv1orm, Cc .. coccin, fumifc:rc..rn:. (Clemens), v1hich h~.s killed 
numerous Douglr~s-firs nor.r Roosovelt Lodge, L.nd the lodgepole sr.w­
fly, Neodiprion sp., ttnd the lode-epolo nccdlotycr, Eulir- sp., killers 
of ni.: .. ny lodgepole pinGs nc:::.r yrcst Y::,llowstono. The five bt.rk beetles 
rcrc: the Douglc.s fir beetle ( DE:ndroctonus psoudotsugr .. u Hopk.) , re­
sponsible for mc.ny of the bud\;orm-dcfolidcd Douelu.s firs ncr-.r Roose­
volt Lodge c.s well c.s thG dee.th of hcr.lthy Dougks firs t,t Rooscvcl t 
Lodge c,nd Tower Fc.11s; thc mountc.in pinl beetle (Dcndroctonus mon-
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ticolc.e Hopk.), killer of lodrcpolc pine in the, Sylvc.n Pt>.ss croc., ,:.t 
Cub Crook .~nd ,.t Dunr.:.vcn P.:"ss; the Engclrru:.nn spruce beetle (Dondroc­
tonus cngclmr..nni Hopk.) , killer of ma.ny Engelmr.nn spruce Cl.st of 
Yellowstone Lr.kc; the fir bcetl8 {Dryococtcs confusus Sw.), killer 
of Alpine fir in tho Sylv,'..Il Pr.ss c.rea, ... nd the Oregon engraver bcctlq 
( Ips orcgoni Eich.) , which hc.s er.used the dee.th of mc.ny lodgepole : 
pines in th0 ec,mp sites .. t Old Fcdthful, Thumb, Li:..kc, Fishinf!' Bridge, 
,.nd on some of tro geyser fory•.,tions, such (·.s the Roering }fountr-.in 
.s.nd Mua Volc[:no r~r0c.s. 

Ono sucking dcfolidoir, tho spruce er~ll o.phid { Chermes cooleyi 
Gill.), c~.used considcrc.blc ~lc,rm in tho spring of 1927. The folic.gG 
of rm;.ny of the Dougl[.~S firs Llong the: }t! .. dison c.nd Gcl111tin Rivers 
turned brown ~nd foll from thu trees. So f~r ~s could be determined 
the t1.phid was the c,.uso of the trouble. Tho new foli.:.gc, however, 
c~mo out in good condition, r..nd it is not believed tk.t r.ny serious 
pcr'N:.rnmt de.me.go rcsul tod. 

Till.: SPRUCE BUDV''ORM 

The full-gro-rm spruce budworm is t. fu.rk brown or reddish brown 
cc.terpillcr, nbout :.n inch long, with L, bl~'.ck head .:.nd mi~rkod with 
11 number of light yellow tubercles. It lives in L nest of chowed 
noodles, loosely chcw0d, Llld \,ebbed toe-other in tho opening buds of 
fir, Dougl&s fir, spru(lfc r.nd othc.r coniferous trees. Very often it 
is seen ht.nging down from the tree on E long web. 

About the tenth of July most of tho cc,te:rpillc.rs tri.nsform 
in tho nests to reddish-brown mu.r1my-like chrysl~lids three-fifths 
of Em inch long. Seven to twol vc dt.ys le.tor cc.ch hc:c,lthy chryso..lis 
produces ::. grey or brown moth, mottled \c>i th d~~rkcr. brown p,.tchcs, 
st rec.ks -::.nd ·spots, c:nd vii th l. wing spreo.d of· c.b.Jut one inch. 

Upon emerging t:10 moths fl;r r~bout on tho foliage r,nd from tree 
to tree. Jt;::.ting soon t .. kcs plr:.ce, L,::1d the fc,.,,i..le l,.~s mc:.sses of 
eggs on the folir~gc. Tho eggs , .. re po.lo p-rocm, ovc-;l r.nd fl,.ttoncd. 
They .:.n le.id in overl.:.pping rows, usuL.lly on tho m1der sides of 
the needles. The ccgs hc:tch i:.a from ton to twelve d~'.YS ::md oc,ch 
young er tcrpillc.r crcwls to some. :protected plc:.cc, such :.s under a. 
ace.le of b:.rk or ~-n old cone, where it sptns c~ sru:.11 white hibcr­
m:i.ting cocoon :.nd spends the i;Jinter in rctir0:r.1ent. 

In the spring r.bout tho tiMo th..t the new growth skrts :.nd 
the buds begin to open, the young cr.tcrpillc,rs lcc.vc their hiborno.­
tion cocoons :·.nd mine into the opening buds. l~ost of the needles 
in f:'. bud c,rc ec,ten off :.nd the :. 0 1 ng twig is blighted. A single 
c;:;tc.:rpillc.r mc.y blifht more thc.n one bud. Du.ring an epidemic in­
festo..t ion when th,.,y c,rD in gre:_ t numbers, o.11 the now growth !'lO.y 
be killed by the young c:.tcrpillltrs •. nd .. 11 the older foli:.gc des­
troyed by the f,: 0dine: of th'~ older c:.t(,rpilLrs. 

One y, o:.r•s conplct~, dcfolL.tion r.:ill kill sonc trees, :-.nd throe 
or four ;yc~;rs • dcfolic,tion v:ill kill eost of then. 



The a.pplicntion to the folk€'() of ;_ poison sprc.y or dust 
n.bout tho tine tho now buds c.rc openini; is the only r-.ethod of con­
trol thought fe~siblc for this pest. 

THE LODGEPOLE SAWFLY 

The [.dult fomc..lG lod;epolc st.wfly is o. sm[!.11 brovmish wasp­
like ins0ct [;.bout 5/16 inch long, with a wing sprec.d of three quar­
ters of en inch. Tho r.1.:clc is sr1c .. 1ler and blr.ck, with n.;,.ny-brc.nchcd 
n.ntonno.c. 

The sawflies cmcr 6c from the sround i.~bout the first of Juno 
und fly to the foliaco of the trees when they ~t.to. fhe fonc.lc 
then lays hor egcs in shoe-she.pod pockets on the edge of 1:. noodle, 
two to eleven egr.;s to c. needle. In about c. nonth tho ec;:;-s hi;;.tch out 
and the young caterpillars mess tobethcr r,round a needle and start 
feeding on it. 

In feeding the cr~terpillars 0.:-.,t irrcgulr.r patches of pulp 
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from the outer surfr,cc. Somctines they strip off the pulp completely 
leri:ving only the nidrib. As they (;rO-W older they scu.tter sonewhc.t 
c,nd eat the entire needles down to the she~th. Most of the feeding is 
done on tho older needles, but sawfly catorpill~rs will oct the new 
gr-owth. 

The full-grown cn,tcrpillr:.r is smooth D.nd of c.. greenish or 
greyish-green color r111rked by lighter stripes .:ilong tho sides c.nd the 
bu.ck. It is cbout l,n inch long nnd h[.;,S f, d.c~rk brown hm!..d with con­
spicuous black eyes. 'There r.,rc three rxi.irs of true lc.;-s cmd ei€;ht 
paits of fleshy fL,lse ones. 

About the middle of Soptorabor tho c,. torpillurs :~re full-r,Town 
and drop to the ground. As soon o..s cc.ch finds ;:;. sui tc.ble pluce under 
the top kyor of old neodlos th_ t cover the ground, it spins a tough 
brownish parchment-like cocoon r.rouncl itself c~nd shortens up into u 
do.rk-groeh, quiescent §.Tub-like st:v;o. In this stc,c'C it pc,sses the 
winter, or oven the second or third r1intcr, before it. transforms to &. 

chrys2.1is-like pu:rx .. c.nd th• 0 n to ,~ sr..wfly which emorc:es r~nd flies to 
the folic.t50 to r·Lkc :.nd st.:.rt a ::icw 7onorc:,tion. 

Dur inc tho period 1921-1925 the s,w:fl;r ,.nd the neodletyer, 
working toe-ether, killed :.bout 12,000 ::,cros of lodc:-epolG pine forest 
nec.r West Y(,llowstonc. The PD-rk Service protected t.hc treus t-long 
tht; hif;}:lway bctvrnon West Yellowstone t:.nd tho ~Jndison Ri vcr Bride,u by 
using ""n c.rsenic.::.l spray on tho foliL'.[;C durinc; 1924, 1925, 1926 E'.nd 
1927. The formuh1 used v1as 25 pounds of powdered nrscnc.tc of lond ~-nd 
one gi:tllon of fish oil to ec,ch ~0 a-llons of water, ,,pplicd with a 
lc.rgc power sprl.yer. 
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THE LODGEPOLE NEEDLETYER 

The r.dult lodL:cpolc nccdlotyer is ;, smr.11 brownish-fTOy moth 
with t.. wing sproud of thrco-eicllth.s of L.n inch. Sorietir.10 between the 
fifteenth of Mey r.nd tho first of July it or.i.orcos fron £... srnc..11 brown 
mummy-like chrysalis which h&s overwintcrod under tho top l.:.yer 
of old needles on the Gl'Ound in the forest. Soon n.ftor or.ier[;enco tho 
moth flies to tho folkgc of n. lodc;epole pine, n::.tcs, 1.na. the fen::.le 
l~ys a mr,ss of from one to twenty-five flut ov~l sli[ntly corru[;'.ted 
li[:ht-gToen eggs on the conc,.vc side of the needle. Usur.lly tho eggs 
are lcid overl~pping one nnother in two ~lternc.ting rows near the 
middle of tho needle. 

About nino days after they t:rc lo.id the eccs hl'.tch out c-.nd the 
younG c~terpillc.rs crcwl ~round over th0 foli~GO until they find a 
suitc.blc needle. Y'hcn r. suitLblo needle -- usually one of thG new 
growth -- is found, r. hole is ;n~wed through the surfc..ce nc~r tnc tip, 
c.nd tho interior is mined out for food r.ncl to form c. protective tube 
for the inriute. 

In !.bout two weeks the younc •'1.terpillu.r hc..s cc1,tcn most of the 
noodle's interior and h:::,s become too lL~reo for its hor:c. It therefore 
sheds its skin, emercos fron the needle, c.nd drwwinc several surround­
ing nacelles to it WE;bs them toCGthor to forr.i. E:. l,~rco tube. Within 
this web-lined tube it lives until full-[.Town, fccdin.:; on the sur­
faces of the noodles, c.nd cnlt:.rging its home as needed by drc.wins to­
gether more needles. 

As soon c.s r, c.:,terpillnr c.ttains mc..turity, which is t.bout the 
first of September, it drops to tho cround by c. lon~ silken thread, 
crawls un.dcr the top lr.ycr of needles, finds a suitcble plv.ce, wobs 
toi;ether a few old needles or old cone sc;~.1es c.nd cru:;,nG--eS to the brown 
mumr.iy-like chrysnlis, in which stneo it spends tho winter. 

When the cutcrpillc.rs occur in opidemie numbers the leaf surface 
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of mc.nf of the trees is c.lmost completely destroyocl by tho end of 
..august. Scvorc.l yours of this kind of dofolic.tion will kill some trees. 

·Working in cooporo.tion with the s:::.wfly, thG noedlotyor killed 
about 12,000 acres of lodcepolo pine near Wost Ycllowstom; durine the 
period 1921-1925. 

The arsenate of lend spray is c. good control for this species. 

THE DOUGLAS FIR BEETLE 

The Douglas fir be:etlc is the most ir.iportn.nt be,rkbcdle enemy of 
forest trees in Yellowstone Park. Hund.reds of Dout::lc,s fir trees ho.ve 
been killed in tho o.roc,s noc.r Cresccmt Hill, G~.rnet Hill, Hollrouring 
Mount~,in [;nd r.lons the Yellowstone River between Little Buffalo Creek 
,~nd Bl1;.cktcil Doer Creek. Smn.11 ::.:roups of trees hc.vc been killed o.t 
Roosevelt Lodcc :::.nc''c c:.t Tov'!Or Feslls. 



The :~dult insect is t:. stout reddish to blackish brown cylin­
dricc.l beet lo i:.bout one-fifth of t.n inch lon 6• Tho pup['. ( chrysc..lis) 
is aboat the sc.ne; size ~s tho beetle, white, ~nd hus the wings ~nd 
logs foldoc\ on tho chest. The top of the hu.'.:,d is flc-,ttened. The 
ln.rva ( f,TUb} is about three-tenths of en inch when grown, rnd is 
white with c. brown houd. 

Usu.o.lly the winter is pc.ssed in the young-beetle stag"C under 
the bark of a dying tree. Sometimes~ sincle beetle is found inn eel 
by itself, but more often the inner bc,rk will be so completely rr.inod 
out thct a number of beetles ere found tocether inc common ch~mbor. 
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The young beetles emerG~ from their winter qUArters durinb tho 
period April to .July G.nd c.ttc.ck now trees. In budworn c.ren.s they 
uttr.ck the trees thd r.re wenkcned by budworm defoliL~tion; in other 
nreus they uttack trees wer.kened by fire o·r other injury, or even trees 
thE.t n.ppe~r in perfect he~lth. 

In nttcckinc c tree tho beetles st~rt in a crevice in the bc.rk of 
the r.iain trunk ~:;n~l oin.w a mine throuch tho :mter br.rk c..nd nor.rly 
strLif;'ht up throuch the inner bark for fron eiGht to fourteen inches. 
Tho fenalo bee;tlo, r.s she tr;nLws her wr:..y ~.long, clcposits fr ·m 60 tc 
160 egcs in Lltcrm,,tc gr ~ups c.1 ·,nc tho sides ,f th: r.1ine. 

Tho t:G{iS he. tch in t:.b 1ut tw • weeks £:.ftcr they r.ro laid and the 
y".lunf; l,TU.bs stn.rt lc..tcu.l mines ·"Jf their ,mn in tho inner bnrk. E.;.ch 
grub ( lo.rvn) mt.'.kes its Jwn nine,, foedin; :.nd. [:;TJwinc ns it cJes. The 
lcrv~l nine is n~rrow when it stcrts fr::im the pc.rent ~inc, but is 
brJc>.dened by the 6TUb c.s it f,Taws end ninos r,long. Fully developed 
larval mines ~re from throe to six inches long. 

By tho first 0f Aucu.st n::.n:r Jf the ,;Tubs e,ro full-grown cm 
ready to start trn.nsf:irMinc into tho pup&l (chrysc..lis) end beetle 
stages. l~n cnlo.rccmont :if the ond ;:;f t}1D r:iine is r1e.dc from the inner 
bark, r,nd in this so-c~llcd pu.p~l coll the transformnti0n to beetle 
tc.kos plc.ce. 

The y,Jun£ beetles mine thr,Ju,sh the inner bc.rk until m0st of it 
is destroyed. Soric mc~y er<1erD3 from tho tree in the ft.11, but most 
of them row.in under the bt.rk until the, next spring. 

Trees infested with tho Douglas fir beetle are indiccted by 
tho reddish boring dust lodged in the crevices of the oc.rk c.nd on 
the ground :~t the be.so, ,;nd by the yellJvJing or reddening of the 
folic.gc. 

Control consists of fellini::; E.:.nd. be.rkinc or felling and burning 
the infested trees before J..pril first of the year foll::iwing 1c.n t~ttcck. 
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a-eggs. b-la.rval mines. c-pupal cells adult Mountain Pine 
(Reduced) Beetle (Greatly Enlarged) 

Douglas Fir Beetle 
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a-eggs. b-larval mines. c-pupal cells Adult Douglas Fir 
(Reduced) Beetle {Greatly Enlarged) 



THE YOUNT11.IN PINE :BE'ZTLE 

The r.iounkin pine bectlo n.ttr-.cks c..nd kills n.11 species ".>f pines 
thrLt occur in tho YollJVJstone. It is c. r.cstru.ctivc encl!ly of the 
lodc,"Cpolo throu~out Most of our rD.nt:,"C, c.nd ru::s killen neo.rly o.11 the 
mature troes in le.rec c-.rcc,s in the Yoscnito ~-w:1.. the Crr.ter Lc.ke Pr,rks. 
During the le.st few ye1;.rs it h:~s killer_ numerous lodt:,'Opole and white­
bc.rk pines c.t Cub Cr0ck, !:.ncl whitobcrk pines at Dunrc.ven Pass. 

The; c.<'.ult insect is c. black cylinC..ricc.l bnrkboctle r.bout one­
fifth of i:m inch long. The pupt~ (chrysalis) is :..tout the sr.me size 
us the beetle, but is white :::.ncl ht.s tho lees rmc1. wine,-s folded on 
the chest. Tho t::>p :Jf the hen.cl is c1.coply v-oovecl t.n,: there c.rc tvio 
pr•:)r.'lincnt fonmrc1-curved spines in front. Tho lr.rvn. ( t'TU.b) is .::.tout 
three-tenths Gf ;.n inch when grown, ,.nt is white with ~- l.rownish 
hc::.i.c.. Tho fr mt is T:1c.rkcd. 1Jy L proninont trc.nsvcrse rucose elcvcti)n. 

The winter is ps.ssca. ::..s pc.rent 'tcotlos, ll:rvc.e or :Pun[' l,cctlcs 
in tho inner tc.rk of (lyinc tr0es. In Ju:by the younc bootlcs sto.rt to 
lo~:vo tho c.11inG trees : .. n-?. c.ttt:ck nm;• ones. The emerrence .:..nrl ,.ttc.ck 
continues into Soptcnlier 0r October, thou, 0;h r-nst of the c.ttc.cks r.rc 
proln.'Lly no.::c in i1.u, ust. Fire-scorchoc [,n '~ Gthc.rwiso injurer'" trees 
r..rc .::.tt::'t.ckoa. in f"..Lny cr..sos, lut -?ftcn thousn.rn1.s of pcrfoctly hoc.lthy 
trees ~re killed. 

Usu.ully the t,tto.ck stu.rts in :~ crevice of t:i. bL.rk of the r:;__in 
trunk. 1. tunnol from twclvG to thirty-six inches lone is enc.wed 
nearly str .. ir;ht up throuch th8 inner l.r-sk °'..,"l the pt.rent beetle. Tho 
e[;gs £~re luicl in snc.11 niches in the sid.cs of the: tunnel. The entrnn• 
ces to most of tho tunnels [:re r,,::.rkec1 on the, outer turk by masses of 
resin T!lixcc', vJith torinf; dust, the "pitch tul,os". 

The c~:_:cs hr.tch in fron ton to fourteen r'..::ys r.ftcr they a.re lt.id 
c.nc1. the younf; t7uts sto.rt lc.te:rc.l r.1inos in the inner bc.rk. 1~ few 
grucs lccomc full-crown in fnn sixty to ninety iir.ys, am trc.nsform 
to pupc.o c.nr1. then to beetles; but n::,st of tho lroocl cloes not mature 
until June of the followin 6 ycr...r. The lo.rvc.l mines c.ro from two to 
three inches lon0; o.n,'. en.ch torniru.tcs in r.n enlc.r;:er,1ont, the pupal 
coll, within which the. trr.nsfornc..tion to pupca £.nrl 'beetles t:.kes place. 

The comtincc't t0ring of tho ~,rent tootles 1.1nr. the to.rvae com­
pletoly kills the inner lc..rk of the tree L~ttecckcf!., £tnd ty fr.11 they 
start c.ying. Somo turn red, l,ut r£-ny remc.in L.:roen until the follow­
ins July. 

Trees j_nfcstc,! with the nount:,in pin0 l:cetle c.re incUcctecl ty 
the rcd<.lish boring dust lorl;:'EHl in the crevices of thE: uc.rk ::~ncl on the 
crouncl ~-t the l,Lso, 1.:y the •1pitch tubes" .on the l:,,.rk, r.nc. ty the 
yellowing ')r roc".c'!.0ninc of the folit.fC. 

Control consists of fcllin[ r.111 1:,urninc the infestec1. trees, or 
felling c.w:l pl::·.cing them in the sun f.Jr sevcrt.l t' .. hys ~-n·1 then turnin£ 
them. i:..n. [.ir temper,.turc of ao° F. for three hours will cive a killin[:." 
temperature in the o~rk of from 110° to 115°. 



THE ENGELMi.llN SPRU61.E ~ETITLE 

The Engelmo.nn spruce tootle looks l.n( li vcs very r.\UCh like the 
Dougln.s fir beetle. The beetle is usUL.lly l:lro~-.der i:md dnrk, &ncl 
the lc.rvc. bar.rs c.. pair of plc.tes on the t~.ck of the last two seg­
ments. The tunnels under the bark nre usunlly shorter. 

'Both EntelmD.n spruce ~~net uluo spruce c.rc c.tt['..cked nncl killed. 
Numerous mo.tu.re EnG<3lm::;nn spruce hcve loon killed during tho bst 
few yer.rs on Frr.nk Islc.nd end in the forests cc.st of Yelbwstone Lc.ke. 
1~ few infestec: trees wore found in 19 26 r,;t Gruylinb Crook snowshoe 
cr~bin, ne!.r the northwestern tounclr.ry of the pe.rk. 

The species overwinters us lc.rvuo r.nd. youni; uectles in the in­
ner l~rk of the trees nttucked Quring the preceding summer. DeTelop­
!"1ent is cor.ipl0ted c.nc1 the y.)un# 'tootles cmcrf~ :.1nd r .. ttack new tr0es 
durinc Juno or July. 

The first evidence of tm c.ttc.ck by this species is the reddish 
"t:orin 0 dust in the crevices of the bc.rk ::.ncl on the i,Tound. Often 
wooclpecker work sh:,ws on the 1)c.rk. Le.tor the neecllos fc..do slightly 
r.ncl fr.11 to the ground. 

Control consists of felling tho trees infcst0d and b~rking them 
before Mny first of tho yor.r following tho fattack. 

THE FIR BEETLE 

Tho fir b0etlo is alout throe-sixteenths of an inch long, cylin­
drical, slomtor, dR,rk brown or 1:lt,ckish in color, c.nd clothed '9ith 
reddish ho.irs when viewed under tho r•:icrJscopo. It ntte.cks end kills 
the Alpine fir in V[irious sections of tho park. In 1926 c. num1:.er of 
trees were killGd in tho Sylvcm Pass section. 

The spec ics overwinters in the inner l,c..rk in the larve,l and 
young beetle ate.go.. Erner 2;enco c.m'. c.ttr .. ck on now trees tc-.kes plc.ce in 
tho sprinG• The tunnels me.do 'Ly the pl,ront loetles curve considcr­
c.cly o.nd often cxtornt horizonteslly insi;ec.d of strc.ight up tho trunk 
like the Douglas fir 'beetle, nountain pine beet lo and. tho Engelmnnn 
spruce lcetle. The Cf;f:S nre lo.i<'t in niches nl::rng the sides of the 
tunnel, l.'.nd the lc.rvo.l nines wind irror11l,.rly through the inner lie.rk. 

lm infestation is indicettecl ty the b'.)rinc dust on the h.rk e,nd. 
tho yellowing or rcddeninc of tho folia["c in Septer.11..er rmd lr.ter. 

Control consists of follinf' the infested trees in tre spring 
~ncl turnin& or 'bc.rking them. 
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T:ri::1 OREGON 3MGRJi. VER :BEETLE 

Ono of tho most importlmt f'..lrcst inscet problcns in tho Yellow­
stone is the protection Jf the trees in the vnri-:>us c ..... mp !l.rea.s. Such 
trees ~re c~owing under more or less unru~tur~l conditions caused ly 
the V[,rfous o.ctivities of mimy more or less irresponsible human 1'e­
ings. Tho soil over tho ro)ts l-ccomcs pr-eked., c,~usinG G lack of pro­
per nerction, ~nn the lark of the ncin trunk is injured ~y the scorch­
inc of nD.ny ccmp firos, by nail holes, ex cuts, scrcpinb of automo­
biles o.nd in v::.rious other wr:.ys. 

The crcntion of unnaturc.1 conditions in wiy forested aror. 
usu.c.lly leads to~ concentrntion in tho Gre~ of the insects th£:.t 
nornc.lly live in the broken tops, "tri.nchcs c.nc. wind-fallen trees 
which ere sc~ttered throu{\"hout tho surroundinG forest. 

The hot we.tor overflows ::..ncl other r,ctivitios c.roun<l the (Y;ysor 
fornu-,tions clso create unnatur~l conditions and~ similar concentra­
tion of injurious forest insects. 

Prob~bly tho most importcnt insect enemy of the trees in the 
camp t.nd geyser-formr,tion o.reas of the Yellowstone is the Oregon 
ene,T:::.. ver boot le. 

The beetle is ~bout three-si)(teenths of i.n inch long, blcckish 
or reddish brown in color, cylindrical, with the rear end exccvated 
4nd me.rked oy four teeth on each side of tha excav~tion. The larvae 
are small white grucs with trown heuds. The pupae are shiny, white, 
and about the same size us the beetles. All stuf'CS are found in the 
inner bark of the main trunk of dying trees. 

In the Yellowstone there are two generations of the Oregon en­
graver beetle each year. Beetles from the overwintering r-eneration 
emerge from the dying trees during the last of June, attack new trees 
a.nd lay eggs vJhich develop into the second generation. 'Beetles from 
the second generation emerge the last of August from the trees they 
have killed, attack new trees and lay 8f:f!i3 which develop into the over­
wintering generation of the following year. 

The Oregon engraver beetle in attacking a tree usu.ally starts 
in a crevice of tho bark and gnaws through the outer bark down into 
the inner bark, where it hollows out a small chamber. From this from 
three to five female beetles gnaw separate tunnels, which radiate out 
in all directions from throe to six inches through tho inner bark. 
The eggs arc laid alone tho aides of those tunnels in separate niches. 
Each grub forms a separate mine through the inner bark. This mine is 
from one to throe inches long and generally becomes wider as the grub 
grows. The mine terminates in~ small cell or enlarged portion in 
which the grub transforms into the pupal and beetle stages. 

• Infested trees ~re indicated by the red boring dust in the cre­
vices of tho bark ~nd on the ground at the base of tho tree, and by 



the yellowing or reddening of tho foliage. 

Control consists of felling and burning the infested trees 
durinc the late fc.11 or early spring. 

THE SPRUCE GALL API!Il> 

The spruce gall aphid is a smo.11, dark, scale-like sucking 
insect which spends the winter resting upon the upper surface of a 
Douglas fir needle. In the spring, as soon as the weather becomes 
warm, it starts to grow, sheds its skin end throws out a protective 
covering of long curled thre~ds of~ white secretion trot resembles 
wool. About the first of M&y, twenty-five to forty light-yellow eggs 
arc laid under the wo@ly covering. These, hatch when the new growth of 
the tree starts mid. th(; young crc.wlers move out on the needles, insert 
their beaks into the tender growth c.nd commence to feed and grow. It 
is the sucking of the sap in feeding thct injures the noedl~, and if 
tho insects &re sufficiently numerous causes it to turn brown, die &nd 
firu:.lly fr.11 from the tree. 

As soon as tho c.phids c.rc full ,'.'.Town, they lay eggs s.s their 
pc.rents did. These eggs soon hatch, end the young insert their beaks 
into the needles, tt:.kc on c. dr.rk color, secrete a little "wool" about 
themselves, &nd so remain until thu following spring before growing 
o.nd becoming adult. 

Certain individunls of tho spring generction develop wings and 
fly away to the Engelml:'.nn spruce, where they le.y their ecgs on the 
needles. The young ru:,tching from these crc.wl to tho developing buds 
of the spruce r..nd settle at the bases of the young needles and feed. 
The irritation of this feeding causes an abnor:mc.l growth of the bud, 
which forms o. cone-like go.11 in which o. new goncr~tion of insects de­
velop. The &~11 thus formed gives the insect tho no.me of the spruce 
gall aphid• 

Contrlbl consists of spraying the folir~gc of tho infested trees 
in the early spring with a eolutien of ten gallons of miscible oil 
and two quo.rts of forty per cent nicotine sulphate to four hundred 
ga.llons of wnter. 

While this insect caused consider~ble harm and alarm in the 
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spring of 1927 because of the browning of the foliage of many Douglas 
fmrs along the Mo.dison c,nd Gr.llatin Rivers, it is usually not consider­
ed un import~nt fo~est insect. Often, however, Engelm~nn spruce trees 
are covered with the cone-like galls and look r~ther rugged. 



FISH HATCHING IN THD PARK 

By Dr. Harry li. Kelly, Ranger Naturalist 

Approved by: 
C. F. Culler, Supervisor, Bureau of Fisheries 

While most of the species of trout which customarily are artifi­
cially propagated, are found somewhere in the various streams and lakes 
of the Park, the native homes of the Rainbov:, the 1~ac kinaw, the Brown, 
the Eastern Brook Trout are elsewhere, and only the 11Nati ve" or 
"Cut-Throat" or "'Black Spotted" or "Rocky 1:ountain" trout, as it is 
variously called, is hatched by man's c.:"'9ncy within the P~rk limits. 
There is reason for this; the Cut-throat is a Sprinc breeding species, 
while most other trout lay their eg,"'S in the Fall or early Winter, 
and the conditions of human habitation in the Park necess&rily limit 
hatching operations to the Summer season. 

Two federal fish hEc.tcheries are r:-,aintained in the Yellowstone; 
the principal one, with its present capacity of about thirty millions 
of eggs annually, is sit1.1£-ted on the northern shore of L~ke Yellowstone 
near the Lake Hotel. It was originally established on this same lake, 
near West Thumb. A smalle::r or branch unit, under the same mE>.nagement, 
is located in the northeastern part of the P~rk, alonf the Cooke City 
road, on Soda Butte Creek. Its annual c&pacity is about thr&e millions. 

Open season for the hatchery staff begins as promptly as c:..ccess 
may be had to these pu ts or the Pc.rk, with tho partiu.l mcltinc of the 
winter's snow. As tho ice leaves the lake, ulrc.a.dy the trout of both 
sexes are feeling the urge to reproduction, and by their instincts are 
led to move in large numbers towcrds the mouths of the streams tribut~ry 
to the lake, and later to ascend the, sovor~l streams themselves. Tom­
poraturc seems to be the controlling factor both in the m~turation 
of their soxuul products, l.nd also in regu.li.:.tincr the rapidity of thoir 
ascent of the stream. 

Barrine unsupcri.blc difficulties, in nature the trout will con­
tinue to ascend the str8&.m until uithcr tlicy c.r0 limited by the size 
of the headwater strca.m, or they are ov"rti..ken by tho coming of th0ir 
own soxuc.l m:;;.turity. Then upon convenient cloun grr;vel b!...rs, tho eggs 
are poured out c.monr the small stones, und p&.rtially covered by the 
restless movements of the. female. Mec.nwhile ncc.r·by mr.los likewise 
exude their product into the wator, c~llod "milt" which on coming in 
conti::.ct with th.:; scvort.l eg€'5, pf-rform th(.; ncccssc..ry impregru.:tion to 
stc..rt the.. new crc:~tur~. upon its life journey. There is no intimo.tc 
meting between the. sexes similc.r to thct with which vie z.rc ~.ccustomed 
in higher ~nim~ls. 

H~.tchine of such ru,turc.lly l~dd cf:gs occurs in l...pproY_:i.mLtc ly c 
month's time, tho1.lgh wid:· diffcroncc,a exist, r.s the ri,pidi ty of 
development in c.ny pc.rtict.11!:r c:.sc is gov.:rnE:-d by tho tcmpcrc.turc of 
tho locul w~t9r, - things proceeding slowly with less, end more rcpidly 
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with greater hec:t. And for severnl weeks more, i~ftsr the embryo is 
freed. from the ee,r: shell - ~,fLin the prcc ise time is determined by 
the tempcrl~ture - the tiny f:ish is burdened by the grc~~t weight of its 
"yolk si:.c" hlmging to its belly, until :::.11 this g-rN~t mr.;.ss of food 
originc..lly provided by the mother fish is absorbed, r.nd then: the little 
"fry", 1..:.s it is now cr~llcd, less th('.n c,n inch in length, slim, c..ctive, 
o.nd hungry, soon sots forth upon its quest for food, first ~lonr the 
shallow, protected mt.rgin of its birth stroi~m, !.nd gr::dUJ;...lly further 
.:..nd further dovm strct.m into tho dcopcr v12.tcrs. Should the multi­
f.:..rious enemies of its young life be circumvented, in the course of 
its fourth yel.)..r this trout will hc,vc become mr,ture, i:;.nd then i:.nd hence­
forth ct.ch yco..r of its life, it will instinctively return in the 1~.te 
Spring time to its home str0~m fvr tho exorcise of its reproductive 
duties. 

Er.ch Spring, usur.lly in middle or h,te Mny, as soon us the hatchery 
operr.tivcs r-~rc able to enter the strcr.ms, still swollen with the rc.pidly 
melting snow, they build c,,cross the mouths of cortr.in chosen crooks, 
dams or trr:.ps, so constructed c:.s to prevent ~dult fish from c.sccnding 
these strcr;.ms further, [;.nd concontrste them into c. box or pocket, 
simil.:.rly to the t'.ction of a \"lire rr.t trc.p or the common fyke not. 
These tro.ps o.re visited by tho hr..tchery force dc:.ily, i:nd the fish found 
hero l.rc "stripped" of their products. In prccticc the skilled oper­
utor will distinguish, both by form 1.-.nd color;::tion, the scpo.rc.to sexes, 
und c,ls o tho immc.ture ,.nd spent indi viduuls. Tc.king the fish from 
the trap one by one, c.nd holding them securely but cc.r'efully with one 
h~nd, the operator slips the other h~nd with some pressure along tho 
under side, from gills to vent, r;nd unclGr such ,,·oll controlled mi:.nipu­
lr,tion, causes the fish to rolc1.iso, without hr.rm to either itself or 
its products, the eggs or sporm, c;s tho cr.se mc,y be. Into r. convenient 
pt.n thr;t hr.s been rinsed in vg:tcr two or threc fcmr,los urc stripped, 
then r. mrslG is cr..uscd. to squirt therein its milk vhito milt; tho 
process is repented for a numbor of c&.sGs :::. smc~ll qm.ntity of water 
c.dded to bring the two sexu.li.l products together in the p..~n for ~'"bout 
two to throe minutes. By tbf.t time, union of the two clements hc..s 
occurred, tho "fcrtiliz1.;.tion" noccssLry to stt.rt ,;.n indcpcmdC;nt life. 
Then the excess r1ilt is rinsed off, 1..nd th()SC fortilizod egrs r.re rec.dy 
to be trc.nsported in c considcrGt.blo qur.ntity of fresh cool w1~tcr for 
the further CLrc of tho h:,tchcry. 

In common pr,;ctico, from .~bout ono thous[,nd to fiftcE-n hundred eggs 
m:::.y be expected from e:.ch fem::;lG. The tr:.blo spoon full of r.1il t, or 
more, from the mEle contr..ins countless millions of tiny sperm cells, 
enough to insominc.te the Bf!gB of m:..my fcmLles. Ee.ch se::.son in t:;ny 
given locr.lity trout egg'S run remc.rt .. nbly true to size, rcgc.rdlcss of 
tho size or cge of tho pc.rent fish, and it is therefore ec.sy to cnlcul::,to 
the nUI'!lbers of eggs hr.ndlcd by tho use of perforated mensuring cups of 
sti~ndc.rd content. 

The stripped eggs 1:~rc brouf')lt to the hc.tchory i;s quickly c..s possible 
with o. minimum of disturbi~nco or exposure to high tomperr,turcs. They 
i,ro sprcLd out, (.,.bout six thousr.nd to cr~ch cont~~in,Jr, into sht~llow wire 
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mesh tro.ys, c.ncl st,~cked from six to eieht tr::.ys deep, o.re submerged 
in the cool c lm:.r runnine- w~ ter of the ht:. tchery trough. The eggs c.re 
c~refully inspected within the first d~y of their butchery residence, 
so that any not properly developing ma.y be removed. Such spoiled 
eggs o.re detected by their vJhite, opaque color, r..s contro.sted with 
the translucent pink of the good eggs. Ordinurily less thun five 
per cent of the eggs to.ken fi:~il to develop, ~;.nd this is due l.:~rg-ely 
to failure in fertiliz~tion. Some later deuth mc,y be due to par~sitic 
fungi, but this is not expected in v1ell conducted hc.tcheries. 

The eggs lie uniisturbed upon the ho.tchery truys, except for 
occc.sioru:..l ext..minc.tion to see tru.~t i..11 is going- well, until t.:.bout the 
eighteenth do.y, vihen, if the product of the hr.,tchery is to be shipped 
to c. dist1;..nt point, these "eyed og,?"S", - so-called from the distinct 
a.ppec.ri:.nce of the tVJo blc.ck eyes ct this stLigc of developnent, are 
tc..ken off the trc.ys, given c. "concussion be.th" to kill off the un­
fertile eggs, they c.re then immersed in a strong sr.lt solution r.nd 
the unfertile eggs with those thd hc.vc become fungused are removed 
by a skimming process. Thoy t:.ro then placed on tr~ys und hcndpicked. 
After this operc: tion is c omploted they L;re c i thor ph.ced on trc.ys in 
proper compc..rtments for h~tching or pc.eked for shipment in insulated 
refriger~tor boxes, in which, pecked in wot moss, upon cheese cloth 
tro.ys, surrounded by ice, they m!l.y continue in further development, 
though slowly nt this low tcmpcrEcture, v,hile th0y journey safely even 
to points of grer..t disti:.nco, timed tht.t their hatching sha.11 not occur 
before delivery .::,t their dcstirlLl-tion. Eggs thus shipped mo.y either 
be transferred to ru:,tchery troughs to complete their dov0lopment, or 
"ple.nted" in e. mc.nner similt~r to the mother fish's disposition of her 
eggs in the strec.m, and left to further ct.re by nc..ture. 

Should, hoVJevor, it be plnnned to distribute these fish l.t ncc.r 
by points, - within ~'. short ht..:.ul by bor.t or truck, - thc,n the hr. .. tchery 
retains its young fish until fully h.tchcd, c.bout .:. month on th-:.. 
r..vcr::.:.gc, r.nd then they c~r0 further kept until th;.. m~:ss of food yolk 
c.ttc.ched to their undc.r sides is wholly iibsorbcd, t,nd the hungry "fry" 
or "advanced fry" c.s they c.rc tGchnice.lly known c..rc re:::.dy to seize the 
tiny edible morsels, r:.nd further t'.blc to "swim up" c.cg'""inst th0 current, 
t:.nd to ttcke c:::.re of itself. 

Not E.:.11 fishes successfully withStc.nd the r~r·tificfo.l rornovol of 
their oges rmd sperm, or flourish under the subsequcmt hi;tchory culture. 
Fortimntuly trout bei::.r both thes0 oporc..tions very well, with little 
he.rm or dcmgcr to either the pC:.rcnt fish or their products. In such 
c~s~s, the results of sci8ntific fish culture o.rc much mor0 so.tisfuctory 
them those of unc.idcd nl.turc. Thor,:; ere threo principo.l factor!:! which 
contribute to the success of fish culture. First, o.s age.inst the less 
th:.n 10 to 15 por cent, which rccoivo successfully tho fertilizing 
sperm, t,.rtificic.l insGmim.tion succeeds in from ninety to ninety five 
per cent. Second, with the mother's deposition of her eggs in the stream 
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b&d, they i;.re subjected to the de:preci~tions of l~ll sorts of i~qui:.tic 
enemies, i:.mongst ,:•hich the ~dult trout themselves count lr·.rgely, c.s 
they t..re .;;,lwc.ys vorfacious ct:.nnib::..ls. Esp0cil-..lly hi~ mortc.lity occurs 
in the sto.gos following tho fry's releo.se from the egg membr ... nc, when, 
weig-hted down by the hoo.vy yolk sac, it is u.m,ble to move rCJ.pidly, 
o.nd yet is t~lwo.ys attracting notice, both by its attempts at move-
ment o.nd by its color, highly in contrr~et v:ith the somber bc..ckground 
of the stream bed. As :::.~.inst these serious d!~ngers, is tho protec­
tion of the hr.tche;ry during the :;_r~ubation period. Third, the "plf.:.nt-. 
ing'' of hatchery rc.ised fry is b0 lieved to secure more f~vor(.bl·e • •• 
surroundings for tho young fish tht.n thC3c :1i t upon in the hap hr.zEi.rd 
distribution of strGc.m raised trout. tt must be said; however, th&t 
in the late summer, when the active existence of the fry begins, their 
greo.test enemy, thej_r own r.dult kind; hns la.rgely retreo.ted to tho 
deeper waters of lower stroQ!l c.nd lc.ke. .ks r. result of these fc.ctors, 
it ho.a been shown thc.t hntcheries such as those in Yellowstone Pi:~rk 
have been cblo tc deliver as living, free fry, approximately ninety 
per c0nt of the fertilized eggs, while in UI1D.ided nuture estimates 
which c.re regc.rded i:~s liberal r£.rely rise cbove three per cent. 

·•"" ..... --.-~--~--·~-~-
. ----~--~-~ _., ~ -- ---~----.. 
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SOME PRINCIPLES CF LECTURING 

By Gerald E. Marsh, Head Ranger Naturalist, 1927 

Approved by: 
Superintendent Horace M:. Albright 
J.E. Ha.Y!les, Acting Director, Yellowstone Park Ml.seum 

. It has been my experience that most men, realizing their limitations, 
are eager to secure sound principles that will aid them in their lectur­
ing, and once they have been given those principles, do all within their 
power to apply them. At the same time there are authorities and author­
ities, amateur and otherwise, on the art of lecturing, who are more than 
willing to .tell the poor lecturer just how it should be done. The in­
teresting feature of this is, that if most of them were given an oppor­
tunity to demonstrate their wares before an audience, they would make a 
consummate mess of the whole business. It has always struck me as a bit 
queer. that men who would never think of criticizing a musical number be­
cause they lacked training in technique, often become voluble in their 
remarks concerning the refined and delicate vocal mechanism in its effect 
upon one of the most delicate of nature's creations, the human mindl 

I suppose that the customary procedure in the preparation of the 
average lecture is about as follows: The prospective lecturer sits 
down, runs his hand through his hair several times, bites the end of 
his pencil rather viciously, a.nd mulls the situation over as weil as he 
can. A speech must be given and it must be a certain length. The sub­
ject assigned him was the Geology of the Park. A. popular lecture al­
ways has some funny stories but who in the world could tell any funny 
stories about geology? Well, it wouldn't do any harm to work in two 
or three of the Bridger yarns. Anyway, people want to laugh and be 
entertained on their vacations and the last thing in the world that they 
want is to be bcred by a lot of heavy geological history! .A.nd so poor 
old Br.idger is brought in for the umptieth time to pinch hit for the 
Geologist as he has pinch hit rran:y times before for the Botanist or 
the Historian. 

I have a great deal of sympathy for this so-called average lec­
turer, With no guide posts his is a doubly hard job. It must be 
admitted that he labors hard to make the best use of his materials 
and give the people what he thinks they want. I am inclined to feel, 
however, that he errs in assuming that a lecture, in order to be pop­
ular, mu.st contain funny stories, and in assuming that geology co.nnot 
be made interesting to audiences. In other words, it is not alwo.ys 
safe to measure the success of a lecture by the o.mount of laughter 
it provokes. 

Thero are some speo.k.,rs who look on the occasion for a focture as 
an opportunity for an oxhi'bi ti on of "good speD.king". They are con­
sumed with~ d&siro to display som~thing - kno~ledce, witticism, an 
unusual vocabulary, un exce~tional voice, or any one of.:;, dozen other 
speo.king assets which they ma;y possess. Do not understand me to say 
that those things are not vn.lill:.blet They .:;,re tremendously so, but 
they ~re not the end which the lecturer should he.VG in mind. They 
are only meo.ns by which the speaker mc,.y more effectivelr achieve his 
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real purpose or end. Whz:>.t tho re~l purposo or end is I shall leave for 
consideration for a moment. A second type of lectu.rer which is common 
is one in decided contro.st to the "exhibitionist". These a.re the lec­
turers who never give a thought to the delivery side of the lecture. 
They are usu.ally scientific, or specialists on some subject, n.nd feel 
tho.ta subject which is so intensely interesting to them mu.st be just 
as interesting to everybody else~ The audience of the "exhibitionist" 
is likely to go away from the lecture commenting upon the qualities of 
the speaker ond forgetting what he so.id; the audience of the "specie.l­
ist" is likely to become lost in the maze of technico.l terminology and 
dull academic rehearsal of cold, scientific facts, and leave before the 
lecture is over, glad to be rid of both the !lll1n o.nd the subject. Both 
of these types are subjective. I mean by thct that both of them think 
of their lectures in terms of themselves~ A good lecturer thinks in 
objective terms, or in terms of his audience. 

The real end or purpose of a lecture ought to be to achieve acer­
tain definite response from the audience. Naturally, then, the first 
question that a lecturer ought to ask himself before beginning the pre­
paration of his speech is, "What response do I seek from my listeners"? 
Somewhere I read once an analogy to the effect tha.t a speaker who didn't 
formulate his purpose in terms of a definite response from the audience 
was like a man boarding a train without knowing his destination., I 
thought it was pretty apt. What this response is that is sought will 
depend upon the occasion and the audience. It might be any one of the 
following suggestive responses: 

"Have a better understanding of the administration of our 
national parks"., 

''Understand more clearly the nature of the national park system"'• 

•'Understand the geological history of this section of the park." 

"Visit the Tower Ealls region and Mount Washburn while in the 
park." 

The above responses could be added to indefinitely. They &re not 
in any case told to the audience but are bull's-eyes for the speaker 
th.at will aid him in directing his material with more telling effect~ 
If one can find a sentence which states accurately what he wants to 
achieve with his audience he has found something of inestimable value 
to whtch he can tie all the material he uses, thereby insuring unity 
and coherence in his lecture. If lecturers would hold religiously to 
this one elementary principle the bad habit of useless wandering would 
be avoided and irrelevant material would be reduced to a minimum. 

Having determined the response sought from the listeners the next 
step in preparing the speech is the organization of available material. 
It would be useless here to go into abstract principles of speech con­
struction for the structure of each lecture mu.st vary, oftentimes 
greatly, and mu.st depend upon the particular factors surrounding that 
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lecture. Two principles, however, do seem to me to be worth stressing 
at this point: simplicity of organization and climactic arrangement. 
In regard to the first of these, I believe that the best speaker is the 
one. who can accomplish his purpose with his audience vii th the greatest 
economy of energy to them and to himself. Most people are not trained 
to listen to lectures and doing so fatigues them- naturally, the more 
complicated the organization of the speech becor.ies, or the more tech­
nical it becomes, the more mental strain follows on the part of the 
audience. A speech, simply organized and developed with clear logical 
sequence has a great advantage over one not so organized in conserving 
the mental energies of the listener. The second principle is that of 
climax which demands that the lecture be built up to a strong conclu­
sion; that the best, strongest, most colorful, vivid, and exciting 
material be saved until the la.st. It is necessary that a speaker make 
a strong beginning but it is just as necessary that he nt1oke a strong 
ending. It is a quite well known psychological truth that the first 
and last impressions are longest remembered. Many good lecturers have 
been ruined by being permitted to fade out at the conclusion. • 

Knowing what he wants to accomplish; having collected accurate 
data and organized it, simply,logically, and climactically, the lec­
turer goes before his audience ready to speak to them. From now on 
his principal job is to catch and hold the attention of his audience. 
In a way that sounds simple enough but judging from the many speakers 
who have permitted their listeners to walk out on them mentally or 
physically, or both, it isn't aa easy as it sounds. But if the speak­
er cannot hold the attention of the audience it would be just as well 
for them and better for him if he would take his hat and coat and go 
home. 

There are hundreds of devices used by professional speakers for 
holding attention, and most of the best lecturers spend an infinite 
amount of time and energy mastering them. Of course, once in a while 
a speaker will hold attention because of his positi~n, or because of 
his brilliance or the originality of his thought, or because of a fas­
cinating vocabulary or voice, or because he is intensely dynamic 
physically. But such men, who can hold attention by the superb de­
velopment of a single factor, are very unusual. Most of us are not 
so gifted and consequently must depend upon a reasonably good devel­
opment of several factors. 

Attention may be held by material or delivery or both. Probably 
the one principle which should be regarded above all others and which 
applies equally well to both material and aelivery is the following: 
Avoid monotony! Nothing is so deadly as to sit and try to listen to 
a dry cataloging of dull facts by a listless and colorless speaker who 
goes through the entire speech without a bit of variation. 

Let us consider for a. moment the "matoria.l" side of holding atten­
tion. By "material" I moo.n the data or thought element of the speech. 
Audiences do not care to sit and listen to the hackneyed repetition of 
st~le facts with which they are already well acquainted, given in the 
same old way. Neither can they listen to material that is totally 
foreign to them. Anything absolutely unknown is absolutely uninterest­
ing! Ro.th0r it is a combine.tion of old and new in a novel way that 
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intrigues them. It is only by contrasting or comparing new material 
with what they have already in their experiences that the new material 
becomes recognizaole or interesting. Another principle that ought to 
be assimilated is this: There should be variation in the forms of dis­
course used. Exposition, or the e)Q)laining of form11tions or proces::;es, 
becomes heavy and fatiguing after a few minutes, and continlled for very 
long without throwinG in some Narration or Description as lighter mater­
ial for relief will soon so tire the audience that they will stop paying 
attention •. The third principle is this: Use hum.an interest material as 
much as possible. Anything which will awaken sympathy on the po.rt of 
the audience will help to hold attention. The last principle is one 
mentioned before: Arrange the material in order of climax and try to 
arouse a.s much curiosity e..s you can regarding what is to come. These 
people are motivated to an exceptionally high degree of "curiosity". 
That is what impelled them to visit the park in the first place so an 
appeal which drives at "curiosity" will have great force. 

We now consider a few simple methods of delivery for holding atten­
tion. One prominent writer says that a speaker should have "a f'u.11 
realization of the content of each word as he utters it - and - a 
lively sense of communication." If a person ponders over that for a 
few minutes it begins to mean a great deal. "A full realization of 
the content of each word" implies to me that the one using it has ex­
plored it and picked it to pieces and digested it intellecturally, but 
more than that, he is also capable of appreciating the word emotion­
ally. That doesn't mean that he needs to sob or quaver over his words 
not at all - but it does mean that he mu.st feel them - feel them 
sympv..thetically - and show to his audience that he does feel them. 

I don't believe anyone would disagree when I say that people are 
much more likely to pay attention to a speaker who has a strong, pos­
itive, vigorous speech ma.nner than to one who hesitates and is neg­
ative in bearing, attitude and speech. I think this is especially 
true where the lecturing is to be done out-of-doors or in hotel ~nd 
lodge lobbies where there are countless counter attractions. There 
it is·a matter of the survival of the fittest and the weak and the 
meek cant sta.nd the pace. 

For holding attention variation in rate, pitch, and force, seems 
to me to be absolutely necessary. Mono-rate, mono-pitch, or mono­
force will tend to lull an audience to sleep. Discrimination as to 
the relative importance of words ought to help produce variety in 
the three factors. 

Another factor ~hat is quite important is the matter of the kind 
of language used. Here we return to the same principle that was stated 
some time ago. Listeners are easily fatigued and if long, technical, 
or strange words are employed they will soon get discouraged, confused 
and quit paying attention. It is interesting to note in this connec­
tion that our greatest sneakers have always been men who specialized in 
simple one-syllable Anglo-Saxon words - words that smelled of the 
earth! Of course in the explanation of a hot spring some unfamiliar 
words nru.st be used but even these should always be defined in terms 

90 



S011':E PRUTCIPLES OF LECTURING :Ms.rsh. 

that are perfectlr clear to everyone listening. And concerning this 
last point lecturers ought always to be objective - that is, they 
ought to think always in terms of the audience. A process perfectly 
simple to the lecturer may be an intricately complicated mechanism 
to the listeners. How often this is forgotten! 

I think I shall stop here. I have not, as you will readily see, 
touched one thousandth of the principles of lecturing, but I have 
tried to stress the most fundamental ones. In the 1ush of preparing 
for summer lectures I don't believe that many more could be digested 
and more would therefore be useless. 1.zy-only hope is that you will 
find them of some help in going forward with that truly great work -
the educc:·.tional service of the National Park Rangers. I believe in 
these principles implicitly. MAy I say in conclusion that I believe 
the greatest virtues that a speaker can possess are: Directness, 
Simplicity, Earnestness, Enthusiasm, Sincerity, Tact and Intelligence. 
Lincoln once said that he assumed that in many respects his audience 
was wiser than he was and consequently he tried very humbly to give 
them the best he had. A pretty good bit of advice! If a lecturer 
thinks about that for a bit I doubt whethor he would ever b~ guilty 
of the unforgivable sin of "talking down" to his audience! 
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FOUR ACES AND A Qu:BEN 

By Gerald E. Marsh, Head Ranger NatUl'alist, 1927 

Approved by: 
Superintendent Horace ]t. Al"trie-ht 
J. 'E. Haynes, Acting Director, Yellowstone Park :Museum 
Ansel F. Hall, Chief Ui..turalist, National Pe.rk Service 
Dr. H. S. Conard, Ex-Head Ranger Naturalist 

Note: This is a general lecture to be used as a substitute at 
ariy'°point in the park. This lecture is written in a style 
adapted for actual delivery rat}1er than for readin.~·. The 
whole lecture has been sor.1ew:1at condensed. Particular por­
tions would be enlarged. depending upon place of delivery. 
For instance, if delivered at Lake that portion would be 
greatly enl~rred. ( Ger;,.;.ld 'E. }~arsh} 

Yellowstone rational Park is one of a chain of nineteen 
national play-rrounds of the American people. One of these, 
Lafayette Park, 1 ies east of the J~i:.:, sis s ippi River, off the 
coast of 'Ma:ine: a small area of ru,cn;ed granite rock formations. 
Two of them lie outside the boundaries of 1/\'ha t we c: ons ider 
the United States: Y01mt 1~cKinley 1Jational Park in Alaska 
conta.ininr: the hi 0 hest mountain in America, and the Hawaiian 
National Park in the middle of the Pacific Ocean. The other 
sixteen lie west of the i~ississ ippi River and most of them 
constitute a sort of a loop in the Rocky Vountain and Coastal 
region. As an introduction to our subject let us briefly 
trace our way around this loop. 

To the north of us, on the boundary betv:,een the Unite<! 
States and Canada, iri t:1e north-western part of the state of 
Montana, Glacier Kational Part, an area a little less than 
half tlw.t of Yellowstone, preserves for the American people 
snow-clad mom1tains of Alpine ·r~ndeur, beautiful glacial 
lakes, and a primitive wilderness. Then, furthPr to the west, 
in the south-·west part of the stE.. tc of 'N'ashin[ton massive 
Mou..'1.t :tainier rears its majestic he&.d up in the clouds over 
fourteen thousand feet, givin; us Rainier Hational Park as 
the next link in our chain. South, then, into Ort1,·on. In 
the south-western pt.rt Crl:..ter L[~ke, ,dth it var;'Llf: and 
fa.scinatinc colorinrs of turquoise blue or jade yreen, fills 
the crater of 1::1.n old extinct volcano. On, then, to Cb.lifornia. 
First we come to Yount Lassen National Park, setti:lf aside the 
only active volcano in the United States. Then w:: come to 
that f1:.tir;.-li..nd of the ste.te of California., with its beautiful 
valleys, and waterfalls, b.nd Gic .. nt Sec,uoias, Yosemite National 
Park. Further to the south arr; Sequoia. National Park and 
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General Grant National Park, bot:1 of them, like Yosemite, setting 
aside the great S8quoias, some of t}10r.1 twonty five feet or more 
in diameter and stretchinz into the, ecir over two hundred feet. 
From California, sccmint:lY blessed ,1ith more than its share of 
parks, we journey to t;10 south-western part of the state of Utah 
where we come to a relatively new p&.rk, Zion, whose canyon is 
almost as dce:p as Yosemite's and whose colors are more vivid than 
those of the Grand C&n;.con of tho Colorado. And we cross the 
border to the south into Arizonc:.., the north-western pGi.rt, where 
we come to that yavminc chasr'.l which ~"01.1. all know 1:;.s the Grand 
Canyon of the Colorado: a mile deep; one thousand and nino square 
mihs in area; hcwn out throuph the age:,s by the Colon.do River 
as it swept down throurh 1,rizona. on its \va;, to the eulf and the 
Pacific Ocean. East, then, to l~csa Verde Park, scctint· aside 
those remarkable cliff-dwellinrs of the anciE-nt inhabitants of. 
America. Th0n u:p nortli-v.est of ])cnvcr, Rocky J•tountain National 
Park -- thrt;C hundred !:ind nin8t;y sGvon square miles of groat 
mountains; an area of truly great sc0nic boc:.uty. And thon we 
come homo to the la.st of this groat chain -- to the park of 
all parks: YollowstonG. 

Yellowstone Pa::-k, 3,348 square miles in areb., a little ovor 
two million acres, most of which lies in the north-west corner 
of the state of Wyomi,,g? A land aroa larger than the states 
of Delaware and Rhodo Island cor1bined! It seems as thougn 
those who oririnall~r concoi vod the id:Ja of a park must have taken 
a poncil and ruler and drawn whtct seemed to them to bu a square 
which would include all of tho grGat wonders of this roeion. 
And they did almost make it a s4uare for the p&rk is 62 miles 
lon,~ and 54 miles wide, but whether by so doinr they includE:,d all 
of the major attractions is anot\er c;,ucstion. 

A word now in regard to the topograp_y &nd geography of 
Yellowstone. Notice on the map that the Contin0ntal ])ivide passes 
through the park in a south-eastvrly direction, cominr; in near 
V!cst Yellowstone and passing out near the south-eastern corner 
of tho park. As you pass from Old Faithful to West Thumb you 
will cross this divide twice and will pass by Isa Lake:: which has 
outlets into both tho Atlantic and Pacific Oceans. Approximately 
one-fourth of tho pa.rk, the south-west0rn corner, lies on the 
western side of tho water shod and has its clrainaf.'D into tho 
Pacific; the rest drains throue'h the }:~issouri into tht:: Atlantic. 
Three of the lar€'Cst lakes next to Lake Yellowstone, Shoshone, 
Lewis and Heart Lakes drain to thw west; Ycllo,:stone Lake drains 
to the cast. And the ri vors? Yellovisto11e:: Ri vcr has its source 
in the snow drifts of Younts Pei-k 2f, miles from the south-east 
corner of the park; flows north throu,·h the Lake and the Grand 
Canyon; e:oes out of the park at Gardiner &nd then north-east 
until it joins with the :Missouri in North Dakota. As you travel 

93 



south to Old Fa.i thful you follo\': for awhile the Gibbon River. 
34 miles south of here, a.t }fadison Junction, the Gi'ubon unites 
with the Firehole, which comes north from the geyser basins, 
and the tv,o form the radison which then goes out at West Yellow­
stone and up to Three Forks, !'oi'lt&n.a., where it joins ·,1i th the 
Jefferson and Gallatin to fonn the J'.issouri. And lastly the 
Snake River flows south, bends westward and joins the Columbia 
in the south-e1;.,,stern purt of the state of YTashinrton. Bechler 
River drains the south-western corner of the p;;:;,rk &.nd flovJs 
into the Henrys For1, of the Snake in Ida.ho. 

Of the mountains, the G'"'llat in Range rises a.lonr the 
western boundary &nd we see it extendint from Mount Holmes on 
the south to Electric Peak, the highest in the pa.rk, on the 
north, as we travel between Horris and }Tammoth. The Absarokas, 
from the Indi&.n meanin? "cro.v", extend in the form of a hl:l.lf­
mo0n along the northern boundary, all through the eastern 
part of the park, and curvinf m:round on the south-eastern pc.crt 
of Lake Yel10\·1stone. Then to the south, outside of the pc.err; 
but standing like gray sentinels f'U.8.rdin"" it, loom up the 
majestic Tetons. The Tetons, with Jackson, Jenny, and Leigh 
Lakes at their feet, present a picture of incomparable grandeur 
and beauty, not even exceptin,r;r that marvelous gem of the 
Canadian Rockies, beautiful Lake Louise. 

There is little evidence of much habitation of this reg:ion 
by Indians; arrow and spear heads found near Obsidian Cliff c.nd 
made of that black volcanic r,la.ss which seemed so well t,;dupted 
for that purpose; teepees at Sheep-eater Cliffs three miles south 
of here on the road to Tower Fc.11; the Old ]3~r.nock 1i'rail which 
sweeps up from Wost Yellov:stone throu,ih the passes to Mt..mmoth, 
then to Tower Fall and out of the purk ~t the riorth-e~storn cor­
ner, -- a. difficult tr:.iil used by the Ba1mocks on huntin.,- trips 
to escape their stronf·er enemies outs idc of the park. The only 
tribe known to h[:;.VO inh1;;.bited this rep-ion ,::as 1::. degcnr:,rato br&nch 
of the Shoshones, the Sheep-caters. Aftor all, this park didn't 
lend itself to IEdian occupation. Tho ,;-inters wore intensely 
cold; the snow was dec:p, sometimes b.S much as fiftee:n feet; f_"'c;..ffiC 

~nim&ls for these reasons werG very sc~rce. Then, too, imagine 
the lndiun's reaction to stet..ming pools a:..nd spoutinf geJscrs! 
Alwa~s awed by spirite: A region of the devil: And so £..dverse 
climate, limitation of food supply, and superstition combined 
to keep the red man out of the Yellowstone. 

The fiTst white men in hero was John Colter, an Qdvcnturer 
from the Lewis 1;;.nd Clark Expedition, who came in here in 1807. 
The second white man who t:ntcred the park w1;.s probn.bl~ James 
:Bridger, famous guide, trapper, and adventurer. But it wasn't 
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witil 1€70 th~t the expedition responsible for the cr~~tion of 
a ru:..tioru.tl Jli,rk et£:.rtcd into the Yellowstone country. Led by 
Surveyor-Ccncral Washburn of the stc:..t·c of rront.c..nc., the pi.Tty 
came in ;;.t G'--rdin1..r, followed the Yellowstone Rivur pt;.st Towor 
Fu.llt s .... w the Gr{..nd C&nyon; pa.ssod 1;..round L""ko Yollot:stono; came 
north by th0 goyscr bt.sin ~nd ci..rnpod on Scptcmllc.r 19, 1870 &.t 
the junction of the Fir0holo ~nd Gibbon Riv8rs. Hurc, ~t 
}fo.dison Junction, t..round thc..t historic cc.mpfiro, the National 
P:::.rk ido,. wi-...s born. It v:&.s there tl1c.,..t Cornelius HcdfC;S, ~ 
philt.nthropist if the:r.:.. ,.;v(.,r w.:.s ono, suggested tht..t tnis 
rml.rvclous region be set t;.Sidc for tho cnjoym.,;nt of c.11 the Amer­
ic;:~n p€Joplc rc.thcr thc.n for C:{ploitdion for priv.:.te f'L,,in. It 
w;.,;.s ,.,ith rvmr.rla:,blc r::.pidity, consid0ri:i1f the slo,mcss of 
communicr.tion c.t th~.t time, th.:..t Congress .:.ctcd upon the a.ppcr.1 
of the Vh .. shburn p1.-.rty o.nd on :Verch 1, 1872, President Ulysses 
S. Grr.nt signed the 1.-.ct thc.t crec.tod Yellowstone Nc.tional Park. 

So fE-r, in brief, Ml lw.vc tl..kc;n c.. bird's-eye view of the 
topogrc.phy, gcogrl..phy, c.nd Ct.-.rly history of Yellowstone. Now, 
wh~t arc the r~ttrc.ctions thc:;t mc.kos this place unique? Thero 
c.rc five major ones c.nd I like to think of them c.s four ~ccs 
c.nd '"" quc<:;n. iirc cmcountcr them o.11 1;...s we tree( our wc.y :.:round 
whr.t is known o.s the grc.nd loop. Toni 00ht, let us tc..kc c. rc.pid 
journey c..nd touch them ~11. 

At the prcs,:,nt moment we o.re E.t P~.mmoth Hot Springs, five 
milGs south of G,.rdin0r, JV:o,.t;; .. ru., ;:.nd [.pproxirP.E-.toly two miles 
south of the Mont~.1-u. stdo lino. If you will look out of tho 
window to the co.st tomorrow mornin,c- you will see 1~ount Everts, 
nc.mcd uftor i;;-.. man who wi~s lost in the pt.rk for 37 d~ys. You will 
soc t..bout 1500 feet of its f.:.cc exposed to vL:v; Lnd in tru:.t 
1500 feet you will sec stri:,tc.. of li"1cstonc. Those stri:. tr.. tell 
rm intcrostinp story of th(; time before this pi..rt of the country 
wt.s hec~vcd up into :.~ r,rc:.t mountain system; of the time when this 
v,holc ... re:, w:..~s submcrgod bcnc,.th c.. gru.t sea. Th0y tell of the 
deicomposin!? of org-c-.nic rn.:.,.torh.l; of the buildinp- of thcsi:- le.ycrs 
from th£.; bones c.nd sh'.lctons of m~ rinL- inhc..bi ti.nts. Then c.:.mc 
uphcc.vcls :.nd in one of the cc.rth's convulsions the fr.cc of thLt 
cliff 'vJ.:..s exposed. It w;;;.s sie:nifici:.nt for r. discussion of the 
hot sprinf-'S for it shows us the kind of mntcriL:ls throu€'h which 
the hot v1~tcrs come. 

There is vory little difference between c.. cold sprir~.'? [.nd a 
hot spring except thd in the latter th,_· we.tor comes in cont.-.ct 

. .. . 
with subtcrr •. ncc.n hec:.t. How fur dov.n? I c. nnot s::;i.y. Geologists 
aiffcr. Some s;;;.y five hundred foct; sone, two thous~nd. At 
o.ny rate ,.·c cc.n Si...y tru.,. t c.t this point the source of heat is 
compo.rati vcly close to the surfs.cc of the O[.rth. The w.:,,.tcrs from 
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snows and rains seep down through crucks and fissurBs of the 
earth; come in contact v1ith gases and stear~s fron beloY1; take 
up carbon dioxide; seek their own levels and come bubbling 
out as we see ther:1 on the terraces. b.s the wute:c cor:1es up 
bearing C(;;.rbon dioxide it takes a gre&t deal of this limestone 

•J:?Jaterial, such cs we see on the face of Everts, into solution. 
b.lld when it gets to the top whn.t huppens? The wc..ter cools; it 
evapor~tes; microncopic pl~nts absorb carbon dioxide c.s their 
food. All these fc.ctors contribute to the depositing of this 
limestone, or cLlciurn c.::.rbonu.te, or Trc.vertine,--th;,.,t white, 
frc.gile, soft, cru::,lky subst'-,nce th.c.t you see ubove us. How 
fast is it deposited? Probc.bly four to six inches e.:::,ch year. 

T;,e coloring in these springs is c...,used by uicroscopic 
plc;.nts celled i,.lgc:..e. One of our .-1ost intercstirtg plc.nts .:.nd 
probably the most primitive one. It is c. close relc.tive of 
the plant th.::. t c~;uses the scur.1 in the w:::. ters b~.ck etist during 
"dog" dp.ys; c.nd of the pl::.,nt th.;. t c:.:.uses the red in the Red Se.::.; 
e.nd the see, kelp off the coo.st of Californic.. Growing in these 
w~ters o.s u hot wn.ter plant; in the hot springs ct te~per~tures 
of 140 to 165 fc.hrenhei t; in the geyser k.sins in water ~s hot 
ti,s 192 fo,hrenhe;it. Only ~. few degrees below the boiling point 
which is l1bout 198 or 199! Ju,d yet c. close rel::,tive grows in 
the a,rctic nnd ante.retie regions in wc~ter one degree below 
the freezing point vi~ere it is possible for it to grNJ only four 
weeks out of the yec.r. 

How cld o.re the hot springs? I don't l:.now. Possibly .:. 
hundred thousand years. The highest point of activity is shown 
in that flat-topped mountain L;.bove us to the south-uest; the 
lowest point,. Cl. fe,1 hundred feet below us c.t Boiling River. 
Building i.ip n, t the rde of from four to six inches ee,,ch yec..r 
where there is aetivi ty, y<YU ccm estin:..1, te the length of time 
the hot springs r.c·.ve been in :::;ction. That green hill to the 
south of us, l~id down as c. terminc.l morc.ine by one of the gigc..ntic 
glaciers th.?.t swept down, h.:·.s benec.th it :, strc.tu.m of trc.vertine 
m~.terio.l indicative of the f.::ct th.::~t there wns c,ctivity before 
the glo.cic..l period. Not long c.gc, bencc.th that strc.tum Qf 
travertine, thousc.nds of yc ... rs old, c..n elk e,ntl0r wc.s unen.rthed! 
It would be interostin:; to speculc.,tG on the tremendous c._.;e of • 
th[i-t rmtler! 

So much for the; first c.ce of the Yellowstone: the Hot Springs 
c..t !.l.mmoth! The second lies fifty miles to tho sou.th of us ,::.nd 
is known t,s the: Upper Gsyser Ee.sin. I wish only to r:Hmtion it lli;re 
c.s one 0f the grec.tost ;:,ttr:.ctions tru.~t n..,turc h~s to offer r:.n.y­
where for my collec;gi1e ~t Old F .. i thful will tell ;you c,dequ.:.tcly 
1:.;.bout geysers z·,nd ;;cyser ,;:.ction. It viill be sufficient to sc.y 
here th~,t there c.rc r;cysers in only two oth&r pL,ccs in tho world--
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New Zcc.lc.nd c.nd Ice lc.nd. But in no pl~cc in the, v:orld Cl..n ecyser 
a.ct i vi ty compL.rG with the stE.:i::\ming infernos of this p~rk. 

Forty miles O[.st of the, Upp1:.,r G· .. ysor :Be.sin, by roi::.d, c.nd you. 
come to th,:: third L.CO of Ye,llowstonc Pc.rk - Lc,kc Yellov;stonc, 
rivaling in bor.uty r..ny of lunorica' s mountain lakes. With a 
shoreline of 100 miles; 139 sc;uare miles in area -- over se.ooo 
acres. Larf'S enoup-h, if it were land, to house comfortabl;;' the 
population of any of our major cities except Chicae:-o or New York. 
The second lar!:"9st lake at its altitude, 7734 feet, in the 
western hemisphere, the largest beinr Lake Titicaca in the Andes 
of South America. A l~ke which formerly had its outlet into 
the Pacific Ocean throuzh the Sn~ke River until a .r:re~t glacier 
closed its outlet and forced it to find a new one into the 
Atlantic through the Yellowstone. The only body of water stocked 
with fish when the white man came here, and that the native, 
or cutthroat trout, a fish of Pacific waters! Containing only 
that kind of fish in its waters today! A lake which formerly 
had a much hir:her water level as indicated by terraces rising 
many feet above it. An unusual and fascinating lake, meritinf, 
certainly, to be classed as one of the four aces of the Yellow­
stone? 

Fifteen miles north of L,;.ke Yellowstone we reach the fourth 
ace, -- the clima.': probably of your visit here, the Grand C&nyon 
of the Yellowstone. !Tost of you no doubt have visited the 
Grand Canyon of the Co lorl-do. \'Vb.en you sl:.w it you probably 
used some such adjective a.s "trer:1endous", "immense", or "tiP."&.ntic", 
but I doub't w}1et:1r:r you used the v ord "beautiful". However, I ,, 
do think that the word "beautiful" might be used in connection 
with the Grand Canyon of the Yellowstone. Twelve to fourteen 
hundred or more feet deep; t.-10 thous&..nd feet across; twenty miles 
long; three miles of the Most brilliant color~tion ever lavished 
by na tu.re. :Blues, greens, browns, ~re llows, scarlets, brick-reds, 
min€'led and intermingled in "bev1ilderinr, intoxic11tin.c.:- magnificence". 
Containine two water-falls, the Upper &nd Lower Falls, tho lutter 
with a fall of 308 feet, -- nc~rly twice the fall of Niagara. 

And the "Queen" of the Yellowstone? The Tower Fall rerion!. 
Don't miss it! I don't know why but I alwa.ys t'hink of flowers, 
and trees, and anil'lt:tls whC;n I think of Tov1er F5.ll. Eighty-five 
percC;nt of this pc;.rk is covered ,:·i th forest. EiV1tY percent of 
this ei:"hty-fi ve is covered with lodgepole pine. In ad.di tion 
there arc Douglas firs, spruces, western cedars, and limber pines. 
Of tho Trees thc..t shed their loaves the most prominent are the 
quaking £'.spcns. 

And animals: l,ots of t:1om &.t Tower Fall: I only wish to 
raention a. few: Antelope, five or six hu:1drcd of them, timid, 

97 



9t 



Approved by: 

THE NATURAL HISTORY OF YELLOWSTONE NATIONAL P.ARK 
----rnvening Lecture at W,a.mmoth Hotel and Lodge) 

By H. E. Stork, Ph.D. - 1927 Ranger Naturalist 

Superintendent Horace M. Albright 
J.E. Haynes, Acting Director, Yellowstone Park Museum 
Gerald E. :Marsh, 1927 Head Ranger Naturalist. 

I have been delegated, ladies and gentlemen, to speak to you briefly 
on the natural history of Yellowstone Park. This is the oldest of our 
nineteen national parks, having been established in 1872 at a time when 
there wa1 relatively little known about the natural features of this 
area. The boundary lines were at that time apparently drawn with pencil 
and rul.er, and the natural boundaries that nature had established were 
disregarded·, The founders almost succeeded in making a perfect square; 
but the length is somewhat greater than the breadth, being sixty-two 
miles and fifty-four miles respectively. If you multiply these two 
figures you get three thousand three hundred and forty-eight square miles 
as the area. This is the largest area of any of our national parks. 

The Yellowstone valley became known relatively late in our western 
history. In fact, at the time when it first really became known, the 
surrounding territories had been well settled and a railroad had been 
pushed to within five hundred miles of the present park. There are 
several reasons why this great mountain plateau became known at so late 
a time. In the first place it rises approximately one and one-half 
miles above sea. level, is fenced in round about by the Absaro1kas on the 
east, the Gallatins and the M.~dison Plateau on the northwest end west, 
and by the Tetons, which should form the logical park boundary, on the 
south. Thus it is a great catch-basin for the snows of winter, and 
being snowbound for so rnc.ny months of the year, the region was not a 
good hunting ground for the Indians; and they wore novor here in large 
numbers. The only trib'a that is known to have m!1de this their habita­
tion is the Tuku.c.rikas or Sheep-eaters. The Sheep-eaters were a degen­
erate group not war-like n.nd not well able to hold their own against 
the Blackfoot, Crows, Bannocks, o.nd other surrounding tribes. Although 
some of the other tribes ml~do excursions through the perk area at var­
ious times either as a short-cut or to secure the black obsidi~n, which 
they prized as roo.terial for shaping spear points and arrow heeds, the 
wonders of tho Yellowstone never became a part of Indian lore and 
legend, D.Ild consequently the white mr-..n len.rned very little from the 
Indian Gbout this romc.rkc.ble region. 

The first white m.o.n who entered the pD,rk wr,s John Col tcr, who had 
boon with tho Lewis c,nd Clr.rk c.x:pedi tion Lnd on returning in 1806 hc.d 
loft thc~t pc,rty r.t 1-t:.ndan, ungagc,d in fur-trc~pping, Cl,fid wc.,lking south­
wc.rd during thc.t winter er.me to the Jc..ckson Hole t0rritory the follow­
ing spring of 1807. H0 entored tho park from tho south c.nd in the 
course of the next five y0crs loe,rncd r. grec.t dcc.,l not only about the 
pn.rk its elf but c.bout surrounding regions c..s wGlL, They were five 
years of hardships. Re wc.s c,l ternu.tely friend c~nd onerny of tho differ­
ent Indian tribes, w~s f-0rced to run the gauntlet; suffered exposure 
and privation to such an extent that he met an e~rly death as a result 
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of his hcrdships soon ufter he went home to tho Ecst. His report w~s 
incorpor~ted with that of Lewis and Clerk, but never seems to have re­
ceived genero.l publicc..tion and did not become widely known. :Because 
of the hc.rdships he endured and probably also because of the n11ture of 
the region, folks in the East spoke of this country as "Colter's Hell." 
Fortun11tely that nume did not persist. It would be less elegant as a 
name for the largest ::md oldest of our no.tione.l parks tha.n is the pres­
ent Mme of Yellowstone - ~ name which the Indi~ns attached to the lower 
river in Montana a.nd which later came to be ~pplied to the canyon and 
lake ::md the surrounding region. Between the time of the Lewis and 
Clark exJedition o.nd the Civil War days there were over one hundred ex­
ploring expeditions sent to the great West; in fact about the best thing 
Congress did in those de.ye was to send out western exploring expeditions. 
W:ith one or two exceptions none of these expeditions reached the Yellow­
stone ·country. This was not a place to explore for good cgricultural 
land. ·'Nature seems to rove contrived to put as little of commercial 
value into this park aree as possible. The timber is largely lodge-
pole pine, which does not interest the lumber manufacturers. The 
prospector looking for mineral weo.lth here never seemed to have re­
ceived much encouragement, ~nd as for agriculture, you yourselves 
know that it would be very herd to pick out a one hundred and sixty 
ncre farm on which you could make even a scant living. And this is 
fortuno.te, because it hue.served to retcin this urea for us to use as 
a groat n~tional playground. 

Du.ring the years before the Civil War there were sparodic explora­
tions on the pert of trappers, prospectors, and adventurers. None of 
these made c..ny effective report concerning the natural features of this 
region. One of these scouts and adventurers was Jc.mes Bridger. The 
story of Bridger reeds like a romc.nce. Born in Virginia in 1804, he 
nm.st have come West at nn early age, for he is already he~rd of in the 
West in 1824. Du.ring the thirties, forties, c.nd into the fifties he 
figu.red extensively in the history of this entire western region. He 
was an excellent scout and therefore much in demand for various minor 
expeditions. It is said that he had a sort of sixth sense of direction 
and elevation and that he could take a buffalo hide and with a piece of 
charcoal sketch out lines and contours almos:t as accurately as does a 
topographer. Bridger tried to tell his story of the wonders of the 
Yellowstone in St. Louis. As a historian he unfortunl:ttely was a good 
romancer, and folks never believed his reports. He had a reputation 
for telling tall tales, and folks said the tru.th was not in him. 
Forced into the role of romancer, he played the part well. He knew 
how to embellish a story, and his stories improved with the telling. 
For example, he related quite accurately to his friends in the East 
that among other marvelous wonders there was here a mountain of glass. 
This mu.ch is true. As you drive from here on the road toward Norris 
you drive over a part of this mountain known as Obsidian Cliff. It 
is a great volcanic plug of black glass and looks nm.ch like anthracite 
coal, but you. may be sure that it has no carbon in it. It is silica. 
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Although Bridger's story concerning a mountain of glass was not be­
lieved, he continued telling it, and in the telling of it the black, 
opaque glass became transparent. And then Bridger had his story of 
how he was hunting one day when he came upon a deer, apparently with­
in gun-shot. He levels his trusty rifle and fired, and nothing hap­
pened. A second shot, a third, and still the deer grazed calmly on. 
Good marksman tbat he was, he was naturally chagrined at this, 
clubbed his rifle and rushed up to strike the animal between the 
antlers. Instead he bumped his own nose into the transparent glass 
mountain that stood between him and the deor. That improved the 
story, but he did not rest there. Gradually in the telling the sides 
of the glass mountain became somewhat convex, and when he went around 
to find his deer, he saw him calmly grazing a mile down the meadow, 
having been magnified by the telescopic powers of the glass mountain. 

Another characteristic of Bridger which made people question his 
veracity was his remarkable ability to explain things. We are all of 
us likely to mistrust the champion explainer. To illustrate: he told 
of taking a drink of water from a cold mountain stream. After he had 
continued his journey down the mountain, he was again thirsty and 
drank again at the foot of the mountain from what he thought was the 
same stream. He reported that the water was quite warm. So much no 
doubt was actual fact. The unfortunate thing was his explanation. 
The mountain was so steep and the water had to run so fest that the 
friction had warmed it when it got to the bottom. I have dwelt at 
some little length on Jc.mes Bridger because he kne~ this Yellowstone 
region thoroughly at an e~rly d~te; in f~ct, better than you will 
know it a.fter spending a week here. He was c.ble to report the nature 
of thi~ region in the Ea.st and hc..d he done so successfully c.nd ho.d he 
been believed, it would no doubt have been exploited by private inter­
ests, and we would not ho.ve our grer:.t wtionc.l plc.yground todo.y. 

The expedition which finally explcred the pnrk, recognized the 
value of its natural resources, got its report through to Congress, 
and secured action on the part of Congress wns the Washburn expedi­
tion of 1870. This ex:podition was privntely organized o.nd finD.nced 
by citizens of the territory of Monto.nc. and had official status only 
because a contingent of five soldiers under Captain Doo.ne were assign­
ed as u gu.nrd to the expedition. This group of nineteen men explored 
the pnrk in August nnd September of 1870 and saw practically ell the 
fectures of interest with the exception of the J&l,rnmoth Hot Springs; 
a.nd when they were enccmped on the night of September 19th on the 
mec.dow by !fc.tionc.l Park Mou.nt.cin thirty-four miles south of hero at 
w~o.t is now known as :Nb.dison Junction, thoy deliberated on what dis­
position they should ~-kc of the re. turn.l wonders that they hn.d learn­
ed about. Naturally they were human, and human nature never changes 
mu.ch, a.nd they considered staking out private claims. This urcn was 
all public domain o.t thnt time. Our country hzl.d purchc.sed the greater 
part of it from Nc,poleon in 18C3 in the Louisiana, purcho.se. Your 
grandfuthers ~ight mve come here before 187-0 nnd rrade private claim 
of po.rt· of the geyser region o;r of the bri:nk of the Gra.nd Canyon or of 
these hot springs, end you might be quite opulent today. deriving great 
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revenues from the sale of these wonders of nature to the sight-seers. 
That wonld be fortunate for you but unfortunate for the rest of the 
two hundred thousand or more people who come here annually to enjoy 
the wonders of the Yellowstone. Actually, not an acre of this great 
area was ever privately owned before 1870, and at that time around 
the campfire at National Park Mountain there was one Cornelius Hedges 
who is responsible for the first suggestion that instead of ma.king 
private claims the area be recommended to Congress to be set aside as 
a natural park. Hedges' suggestion was accepted by the other members 
of the party, the recommendation was made to Congress, and Congress 
acted ~ith remarkable speed. President Ulysses s. Grant signed the 
dedicatory act on March 1, 1872, dedicating this great mountain pla­
teau "for the benefit and enjoyment of the people", to g_uote the ac­
tual phrase of the act, a phrase which is also written above the arch 
at Gardiner. 

Since that time eighteen other national parks have been created. 
Most of these are west of the Mississippi because it is that section 
of the country which still had sufficient public domain after 1870 
out of which national parks could be created. There is one national 
park east of the Wdssissippi, Lafayette National Park off the coast 
of Wiaine, Several pbojects are under way in the East for the creation 
of national parks. However, once land has come into private possession, 
it is very diffi~ilt for the state to secure it again in order to give 
it to Congress to be created a national park. 

To understand and appreciate the large number of natural curi­
osities which Nature has crowded into so small an area in this park, 
it is necessary that we know something of the geological history of 
this region. The earliest chapter of geology which we mu.st conSU:lt is 
that which deals with the early times when this entire area was still 
sea-bound. At that time various forms of minute animal life formed 
calcareous shells generation after generation, age upon age, until 
the accumulations of the dead shells falling to the sea-bottom had 
formed great layers of calcareous ooze. When eventually through the 
folding and buckling of the earthts crust the first rugged islands 
were lifted from the water and erosion carried down sand, silt, and 
sediment and made layers of land deposit upon the calcareous ooze, 
the latter was compressed into limestone. If tomorrow morning you 
will look across the Gardiner Vclley to the bare, exposed side of 
Mount Everts, you will soe these lc.yers of grayish limestone. Th.at 
fcce of Mount Everts represents a normr.1 fell, Mount Everts ho..ving 
risen c..nd the 1'Ji.:;,mmoth region hc~ving fallen until there is c. differe:Rce 
of some seventeen hundred feet elevation. Thus you cc..n see the s~me 
strata of limestone exposed which you know underlie this region. How 
these lc..yers of limestone figured in the lctcr hot spring history of 
this region we shall see presently. 

Omitting many chapters of geologicul history, we come to the time 
when this Rocky 1fuuntc.in region was liftod from the soc. wc..ters by the 
folding c.nd buckling of the earth's crust. I would huve you bear in 
mind particularly the fact that the vcrious natural curiosities of this 
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pa;;.•k are p:raC"tically all dependent upon one fundamental phenomenon, 
and tha"G is the presence here cf molten and semi-molten rock unus-:ially 
near the surface. It is this molten rock which wes thrust up along 
lines broug~1t on by the intense folding and faulting of the ea!·trL' s 
crust which made possible the outpourings of lava that give us so 
many curious rock formations in the park. A great propor.,.:;io'.'1 of the 
park's area is overlaid with lava rockd of various types. Those of 
you who have driven the Tower Fall road will have seen the basal tic 
columns tha_t form the peculiar "log fences". The molten basalt vpnn 
cooling shrinks and splits into five-sided columns, thus gi.v·J.ng "'.ihe 
strange palisade effect. Obsidiu.n Cliff, of which we have spuken 
p:l'.'eviously, is a great dass of quartz that was rnel ted in these f'tl.r­
naces of the earth, thrust out, quickly cooled so as to form the 
viscous glass instead of crystallizing into the usual characteristic 
quartz crystals. Bunsen Peak is a great mass of rhyolite, and as 
y.,u look at the strata of Mount Everts tomorrow, let me also remind 
you to observe the cap of lava rock that h11s overflowed the str1J.ta 
on the south half, which bas a depth of somewhat over two hundred and 
fifty feet~ 

When the first intense volcanic activities subsided and lava 
flows ceased, there was a long period of time during which the gases 
from the cooling lava rock accumulated and periodically burst forth 
as volcanic eru.ptionso If these volcanic eruptions had quartz in 
them and if they partially buried the forest trees of that ·time, the 
conditions were suitable for petrification of those trees; and it is 
to that period that we trace our petrified forests. The water would 
dissolve the silica from the volcanic ash which would ooze into the 
substo.nces of the wood replacing atom for atom the cellulose and 
lignin of the wood, and the result would be an exact r~plica of the 
original stump done in flinty stone, So nicely has this replncement 
been executed that a microscopic cross section of a petrified red­
wood tree presents a picture very s:imilcr to tho cross section of a 
piece of present-day redwood. Been.use of the fidcli ty with which 
these n1:~tcrials have been replaced with stone, it hc.s been poss iblo 
to identify a grcc.t number of woody phmts of these enrly forests 
even thouch no live pk,nts have been loft. There were in those early 
forests redwoods, pines, oaxs, mcgnolins, l~urels, basswoods, in fact 
such species of trees as you find in semi-tropical climates of the 
present day~ There h.~s even been identified one species of fig tree 
undone sp0cios of bre~d fruit. N~turally not all tho forests of th~t 
time WC;ro preserved. It is only in spots here c.nd there end occo..s ion­
nlly in s omcwhc. t lc.rgor :::-,rec.s the. t tho conditions ,:ore right for this 
petrificutian to take plGce. One of tho best places to see thGs8 pet­
rified forests is on Specimen Ridge some six or eight miles horsebnck 
ride from Tower Fn.11. If you cannot tdrn this trip, ht me suggest 
that you study thQ specimens of fossil trees in our mu.seum here. In. 
front of the museum you ,-:ill see r. piece of giunt rcdr;ood which tells 
o.n interesting story millions of yoc.rs old. You c;:~n trc-..ce yoc.r by 
year the rate of g~owth of thc.t tree by its yearly growth rings. 
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Soms~imes there will be several years that are scant. These lean years 
may be due to the dry climate of that day or to over-shs.ding by ne~gh­
boTing t::.·ees; perhaps insects ate the leaves off of the t:cee~ You can 
fi5u"'."e out your O'JIT.rl story as to what happened with a fa.ir c.egr3e of 
ce1ta1nty that no one will contradict youo In places it is even pos­
sible to '::1ee where the falling of neighboring trees knocked e,way the 
bark so that the tree had to heal over the wound. These pet:rified 
forests of the Yellowstone are unique in two respects8 In the first 
place, they- a.:r:e s·;;a,nc.it1g forests, having been petrified exactly in the 
position in which tl1ey grew. In the second place, they are unique in 
that there is not just a single forest, but succeeding forest~ sprang 
up and were petrifie~ one after the othero It seems that after one 
volcanic outburst and e1·uption, there was a lcng lull, petrificati0n 
took place, soil was formed on the debris, and a new forest sprang up. 
Then some fine day the sky was overcast with the clouds of steam and 
volcanic ash from another eruption, and thus the process was repeated 
not once but some eleven or twelve different times. 

Another feature of the park curiously interesting is the hot­
spring area here at Mammoth. Concerning the hot springs we must re­
member in the first place that they are fundamentally like cold 
springs. Water from rain and melting snow seeps into the ground in 
higher elevations, percolates through fissures and crevices, is con­
fined in subterr&nean reservoirs, and eventually comes out in some 
lower level in the form of a spring. In this region, however, the 
molten rock is not so far beneath the surface, and as it cools it 
gives off hot gases and superheated steam which rise through fis­
sures in the earth in the form of fumaroles or solfataras; but more 
likely they encounter the subterranean waters and heat them so that 
they come out SR a hot spring. But these hot waters pass through 
beds of limestone that we mentioned in our first chapter of geolog­
ical history; and hot water with oorbon dioxide in solution is cap­
able of dissolving a great load of limestone or c~lcium carbonate. 
It is carried in solution as tho bicarbonate of lime. When it comes 
to tho surface, the cooling and evaporation of the water and the 
loss of carbon dioxide allow tho calcium carbonate to be thrown out 
of solution and it is deposited in thoso beautiful terraces that you 
see here below Terrace Mountain. This substance we know as traver­
tine. The word travertine is derived from an ancient name for the 
city of Tivoli in Italy. In this region the river Tibor in its youth 
laid down socondn.ry deposits of lime from cold water. Tro.vertine 
deposited from cold w~ter is ~iite solid and is ~uarried in those 
regions as n highl;r dosirn.tle building material. But the travertine 
laid down by hot water is loose, porousJ o.nd friable as you see in 
the chalky mass that forms ou.r tca.utiful terrn.cos. If. we walk on these 
terraces, they soon crumble to form:~ss he~ps of ala.eked lime. It is 
for tha. t rec.son that ,,o are bidden not to ,,o.lk on or to break the 
fcnrations of the terraces. 

One oth0r striking feature of the hot s,rings is the brilli~nt 
colors that you observe. These colors are not of minaral nu.tu.re as is 
often surmised. Rather they are organic colors duo to tho presence in 
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hot waters of myriads of minute plants. These plants represent the 
most primitive form of life that we know; and it is interesting to 
speculate that they may be left over from that early period of the 
world's history when life originated in the waters and when the waters 
of the earth were still a good deal hotter than they are today. There 
are a numbe~ of syecies, differing in their pigments and in the temper­
ature of the water in which they can grow. 

The geysers are fundamentally similar to the hot springs. The 
difference lies principally in the fact that the waters of the geysers 
pass over acidic lava rock, dissolve silica instead of lime, and de­
posit that silica slowly but very firmly to form an extremely strong 
and resi~tant tube. This tube, usually irregular and sinuous, is cap­
able of resisting a great deal of pressure and consequently makes pos­
sible the periodic steam explosions of superheated water which you 
know as eruptions. Su.ch explosions would not be possible in the 
loose, friable tu.bes that are built by the disposition of lime in this 
hot spring region~ 

Thus we see that lava flows, fossil forests, hot springs, geysers, 
- all are dependent upon subterranean heat coming near the surface; 
and even the Grand Canyon of the Yellowstone, which many regard as the 
climax of all that is beautiful in the park, was largely dependent for 
its formation upon this fundamental phenomenon. The Yellowstone River 
could never have cut this canyon through this mass of ryolite rock so 
rapidly had it not been assisted by heat from beneath. In fact, even 
today steam vents are seen at the bottom of the canyon. Not only did 
this process of what we might call a baking or cooking with subterra­
nean heat assist the crumbling of the rock, but it made possible the 
formation of unusually brilliant colored forms of ma11ganese, iron, 
etc., which give the beautiful rainbow hues we so much admire from our 
Artist and Inspiration Points. 

In relatively r.ecent times as the geologist thinks there came the 
great winter of geological time, the Ice Age. Enormous ice sheets 
moved down slowly from the great Absarokas on the east, from the Galla­
tins on the northwest, and from the Madison Plateau on the west, wiping 
out the semi-tropical forests that had existed here. They changed the 
contours of the land and diverted the channels of streams. With the 
return of the warmer clim;i.tos they melted and left behind the great 
masses of sand, gravol boulders, and rubble that form the torminal 
moraines which you see particularly in this rogion between here and 
Gardiner. Capitol Hill, which you see just u.cross the, lo..wn from the 
hotel, is an example of such a t~rminal moraine. It is interesting to 
note in passing thc;.t beneath C~pitol Hill you find lcycr upon layer of 
travertine laid down by hot springs even before the glccier age. Thnt 
gives us some little clue cs to tho erect antiquity of these hot springs. 
If they have been active before the glo.ciE:r u.ge l~nd he.VG continued 
through the glacier ~ge and ever sinco, it is not recsonable to fe~r 
thzlt they will become extinct by next yocr or even in five years from 
now when you return. The pictures that the springs present 1nD,y be dif­
ferent. The same volume of w~ter p~sses over thG terraces; sometimes 
it is spread out widely in thin shoots, sometimes it is concentrated in 
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small areas. Year in, year out and even week for week it presents a 
different picture. 

You will have an opportunity to make a closer study of thes€ 
springs tomorrow morning at nine o'clock at which tima a ranger gu.ida 
will conduc~ you over the Terrace Trail, a distance of two and one­
half miles, for the purpose of explaining the hot springs and the 
terrace formations. 

After the glacier period there came to this region a plant liie 
very different from the early semi-tropical life. Tha forests are re­
stric~ed in the number of species. They are practically all a 
sub-Alpine type. While not of interest to the lumberman, they a.re 
nevertheless adequate for protecting the wild life that is native here. 
The National Park Service is making an effort to protect absolutely 
this forest. There is no effort made to introduce new species, but 
those that are native here are to be protected for all time. Likewise 
the seven hundred odd species of flowering plants on our forest floor, 
on our dry hillsides, and in our swamps are to be protected. The same 
is true of the more than two hundred species of birds in the park and 

\ likewise of the fifty-two species of mammals. Nature has established 

1,
/ a nice balance between these forms of life. Dis~ one or two or 
•.,! ·1/,. three of these species and y~u disturb the balance all alcng the line. 
; f It is the effort of the Park Service to maintain the original balance 
·( I 1{1 of nature by protecting all these forms of life so that future genera-

'\' tions may be able to come to this area to get~ breath of fresh moun­
tain air and to see what original wild life was like even before the 
days of the .American Indian. We hope that you will do nothing that 

} .. ' wil~ hampE':r ~his ~xcellent ,,con
1

s~rvation policy. . 
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FLOWERS OF YELLO\lSTONE N.ATIONAL PARK 
(Lecture at Old Faithful) 

By He!'ma G. Albertson - 1927 Ranger Naturalist 

Superintendent Horace M. llbright 
J.E. Haynes, Acting Director, Yellowstone Park Mlseum 
Dr. H. s .. Conard, Ex-Chief Ranger Naturalist. 

(The first part of the lecture is devoted to a discussion of the 
trees found in Yellowstone Park. A complete report of the lecture 
given on trees is to be found in the Banger Naturalist Wa.nual for 1926. 
About a dozen different flowers are used at the lecture each evening. 
As these va·ry with· the seasons, I have written the talk used for sev­
eral of the more common flowers ftund around Old Faithful). 

The flower that attracts the most attention in Yellowstone Park is 
the Rocky Mountain Fringed Gentian. Since it was made the Park flower 
in 1926 we admire and cherish it even more than we did before. Because 
it is an annual and difficult to pollinate, a rigid protection mu.st be 
given it or it will be depleted from Yellowstone as its relatives have 
been from the East and middle West. At present there a.re fields of 
these beautiful anilin-blue flowers to be seen throughout the season. 
The gentian is not a fall flower in the Park but blooms from June to 
September. In June when the first tourists visit the Geyser Basin they 
find the gentian growing near the warm water from the geysers. Later 
they are found in most of the moist meadows of the Park. The gentian 
derives its name from King Gentianus of Illyria who was the first one 
to discover its medicinal properties. 

A flower that could very well have been the Park flower is the 
Bluebell of Scotland or Harebell. It grows abundantly throughout the 
Park and is especially beautiful on the drier, open slopes and hill­
sides. It is the true Bluebell of Scotland although the flower itself 
is larger in America. It has a wide distribution, being found through­
out the northern hemisphere as far north as the Arctic Circle. 

The forepart of the season the swamps are filled with tall purple 
and white spikes. The purple spikes are known a.s Little Elephant from 
the close resemblance to a tiny elephant's head. You will notiee that 
the upper petal forms the forehead, the two side ones the floppy ears, 
the lower petals the neck and a protuberance from tho center, th~ trunk. 
The white spikes are Wild Orchids, Each flower is a miniature lady's 
slipper. This is one of the few very fragrant flo~ors of the Park. 
There are not many fragrant wild flowers. Fragrance seems to be some­
thing plant wizards bring about more often tho.n does Nature. 

The low shru.b with holly-like leaves which grows ~bundnntly in the 
open woods is known in the West ns Oregon Grape, It is scmetirnes called 
Holly-lenved Barberry. In the spring the plr.nts hc.ve clusters of bright 
yellow, frngro.nt blossoms which are repl~ced by green grupe-like berries 
that turn a purplish-blue in the fall. As soon us the berries ripen 
they a.re eaten by the o.nimo.ls and birds.. They me.kb delicious ja.m o.nd 
jelly~ The yellow juice of the stem1vand roots wo.s used by the Indi1:1.ns 
o.s a dye. 
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Only one kind of Columbine is found in abundance in the Park and 
that is the beautiful light yellow one. It is considered by many folks 
the loveliest of all the Park flowers, because of its delicate hue and 
graceful nodding heads. Occasionally one sees one of these flowers with 
yellow petals and pink sepals, but that is more often due to the age of 
the flower than a different species. It is an interesting fact that 
honey bees and little wild bees get the pollen only from these flowers 
as their tongues are not long enough to reach the nectaries hidden in the 
tips of the spurs. Butterflies cannot obtain nectar either, since their 
weak legs cannot stand the strain of an inverted position from a pendant 
flower. 

Meadow-rue, another member of the same family, is found early in the 
season. Since it is a wind pollinated flower it blossoms before the 
neighboring plants are very tall. As a result it towers above the other 
flowers, cutting down the chances of not being pollinatedw The male or 
staminate flowers are born on one plant while the female or pistillate 
flowers are born on another plant. The frir,.gy effect of the blossoms 
is due to the stamens of the staminate flowerso 

The Shooting Star, also known as Wild Cyclamen and sometimes called 
American Cowslip, grows in the more moist portions of the Park., They are 
among the first flowers to venture into a region as the snow disappears. 

Du.ring the early part of the season the entire geyser basin is car­
peted with small white flowers called Chickweed. As the flowers go to 
seed pne can usually see some member of th~ Sparrow family getting a meal 
from the tiny seeds which are excellent bird seed. 

No flower is more interesting than the Monkey Flower or False Snap­
dragon. The first ones to appear around Old Faithful are about an inch 
and a half tall, bearing deep reddish-purple flowers. They carpet the 
slopes below the Inn. Later a yellow one blooms in the hpt run-off 
streams fran the geysers and hot springs, growing in water many degrees 
warmer than you would care to keep your hand in. Then a larger yellow 
Monkey flower forms yellow beds about all of the warm springs of the 
region and one can almost trace the course of the lukewarm streams by 
the yellov1 blossoms. Later a deep red l1onkey Flower, whose flowers are 
about an inch and a half long, blooms along the cold streams of the 
Park. The Red Snapdragon and Rod Geranium bloom profusely along the 
road from Old Fo.ithfu.l to West Thumb and on part of the slopes of Mt. 
Washburn. If you have a vivid enough imagin~ticn you will probably see 
the grinning face of an ape in the fuce of the flower and it is from 
this peculiarity that it gete its name, llimu.lus. 

Several kinds of Delphinium or L~rkspur are found around Old Fuith­
ful. The early blooming one is a very low plant with beautiful 4eep 
blue flowers. Lu.ter the Tc.11 Lc.rkspur, perhaps the most poisonouQ pf 
all, blooms along the roo.dsides an~ in the meadows of the highe~ regipns 
of the P~rk. Most of the Larkspurs are poisonous but the T~ll Lafktpur 
with leaves eo closely resembling the Monkshood is responsible for most 
of the death among stock. After the blossoming poriod tne leaves lose 
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their poisonous p-o-perties. The seeds are very poisonous. The Tall 
Larkspur is very common in the region between Yellowstone Lake and the 
Grand Canyon. 

In some localities of the Park the swampy areas will be blue with 
l.ronkshood or Aconite. The resemblance of the flower to the cowl of a 
monk gives it the name, lvionkshood, while the town Aconite in Asia Minor 
where it \Va·s first discovered is responsible for the scientific name. 
The drug, aconite, which is used as a heart depressant and also to con­
tract the pupil of the eye, is extracted from a European Aconitum. It 
is a curious fact that countries like New Zealand, Australia, Arabia 
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and South Africa. which have no native bumblebees, also lack natiYe Monks­
hood. 

The Indian Paint-brush grows abundantly throughout the Park in 
shades varying from cream-white through the deep crimsons and magentas. 
The more adverse the conditions under which it grows the deeper the 
color. This plant is often accused of being a thief but since it has 
both leaves and green color it cannot be a thief altogether, but is 
guilty only of petty larceny. Occasionally it breaks in and steals 
from the roots of its neighbors such juices as the plant must work 
over into vegetable tissue. The Indian Paint-brush is the state flower 
of Wyoming and hence should be abundant in the Park. 

Yarrow is one of the plants which is found throughout the entire 
world·. It was introduced into America where it has found growing con­
ditions so excellent that it has "run wild" and become a real pest in 
some localities. It is also native to North America from the Rocky 
Mountains to the Pacific. In parts qt Yellowstone it attains a very 
fine development. Under the high steel bridge between Old Faithful and 
West Thumb, it forms a lacy blanket of white. It appoars not only along 
the waysides of the world, but in mythology, folk-lore and medicine. 
Chiron, the centuar, who taught its virtues to Achilles that ho might 
make an ointment to heal his Myrmidons woulllded in the siege of Troy, 
named the plant for Achilles, who was his favorite pupil. It is men­
tioned in old books as a·1ovo charm; as a herb brewed by crones to 
cure divers ailments, from loss of hair to ague; as an inducement to 
nosebleed for the relief of congested headaches, and as an ingredient of 
an especially intoxicatir13 bGor made by tho s~ed&s. 

Severo.l kinds of Wild Buckwheat grow in the semi-crid regions. It 
is a flO\,er of the sugebrush o.reu where it often ci:..rpots tho ground r1i th 
yellow or white clumps of flowers. The 1£..rgo, feathery umbrella-like 
heads n.re the co.use of the nc..me Umbrellll. Plant which is incorrect as each 
ball of flowers is, in fact, o.. tiny snowball in itself. When fc..ll comes 
the flowers as woll cs tho leaves turn pink, rose, or red. The yellow 
species is called Sulphur Plant and is the more common of the two out on 
the Geyser Bo.sin. The seeds furnish food for nnny of the birds. 

Another flower of the same area is the Lupine, Bluebonnet or Wild 
Pea. WJD.ny of tho lupines are poisonous and cc.use hec..vy losses to sheep 
men. The im.ture fruit of the non-poisonous variety is used by the 
Indio.ns for food. The lupines form a group of mis-named plants. They 
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derived their na~e from tte latin word, lupus, meaning a wolf because 
people thought it was stealing the fertility from the soil a.nd storing 
it awa.y in the nodules on the roots where it would be kept. In time 
they believed the soil would become unfit for crops. However, we now 
know that the very opposite takes place; that the plants return to the 
soil foods that other plants must have. 

In mid-summer the slopes of Dunraven Pass and Mt. Washburn as well 
as the roadsides are converted into a real alpine garden by the tall 
purplish-pink: spikes of the Fireweed. Since it is one of the first 
plants to come in on a region that has been swept by fire or logged 
over, it was given the name, Fireweed. It is also known as Willow-
herb because of the similarity between its leaves and those of the wil­
lows. 

In June the drier slopes of the desert regions of the West a.re 
covered with clumps of golden yellow flowers resembling dwarf sun­
flowers. They are the Balsam-root, so called from the odor of balsam 
occurring in the roots of the plant. 

Pentstemons or Eeard-tongues of several kinds grow on the south 
slopes of the more exposed hills. The tall anilin-blue one is probably 
the most attractive of all. When cultivated this plant becomes about 
three times its present size. This is one of the few species that can 
be cultivated with success. 

Whether you climb to the highest peak or walk through the deep 
woods or the desert areas of the Park or over the hot spring and gey­
ser basins, you will find some plant growing which explains what the 
poet had in mind when he wrote: 

"There is no northern shore so bleak, 
No mountain-top so bare, 
There is no desert so accursed, 
But God's gems blossom there." 
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By J.M. Hitchings, 1927 Ranger Naturalist 

Approved by: 
Superintendent Horace M:. Albright 
J.E. Haynes, Acting Director, Yellowstone Park Museu.m 
Dr. E. R. Warren, Roosevelt Field Naturalist 
E. J. Sawyer, Park Naturalist, Yellowstone Nat. Park 
Ansel F. Hall, Chief Naturalist, N. P. S. 
Dr. H. s. Conard, Ex-Chief Ranger Naturalist, Y. N. P. 
Gerald E. Marsh, 1927 Head Ranger Naturalist, Y. N. P. 

We usually think of the larger animals here in Yellowstone 
Park as being the most intelligent, but when a study of some of 
the smaller species is carried on we find that their habits, and 
what~ call intelligent acts, seem to challenge the intelligence 
of man. There is a very thick layer of veneer separating the 
highest and the lowest of the human race, but only a thin layer 
of varnish between man and the so-called 0 lower animals". If 
you were to nake a study of some of the most intelligent animals 
I feel that you would think that they are not so "low" after all. 

I really think that man gives himself credit for doing more 
thinking than he actually does and, after all, do we not learn 
much by "trial and error"? 

After lll;l.king a study of the beaver and learning of his won­
derful mechanical and engineering skill, also his habits of in­
dustry, I feel that man has much to learn from the lower animals 
and still more to practice before he can say that he is in every 
respect above the lower forms of life. 

This little animal, the beaver, undoubtedly leads many of 
the animals of the world in mechanical and engineering skill and 
also in habits of industry. He is chiefly nocturnal in his 
habits, sleeping during the day and working after night fall. 
The beaver is not often seen during the day, but may be seen in 
the hour before sunset. 

The beaver is the largest gnawing &..nimal in North America. 
He is about 28 to 30 inches long plus a 12 to 15 inch tail which 
is four to five inches wide, flat, hairless and covered with 
scales. The color of the animal is brown, weight 40 to 50 
pounds, and the webbed hind feet are woll adapted for swimming. 

The beaver builds four kinds of structures - da111s, canals, 
lodgbs and burrows - a.lthough they do net build all in every 
case. 

The dams are built chiefly of sticks and mud. First, sticks 
are laid across the stream, butt ends up stream. They then dig 
up some mud and gravel from the upstream side and cover the sticks. 
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Some sticks are soon laid across the current so as to underpin the 
first layer, each l~yer being covered with mud; then the dam is 
built until it is above the level of the wa.tor. A ridge of mud 
is always built up right along the water's edge of the dam. The 
dams usually have a curve upstream due to the fact that tho beaver 
keeps building at the ends of the dam as the water begins to flow 
around. The dam is never finished. They keep adding to it all 
the time, u.sUD.lly logs from which they rave eaten the bark. 

A path is maintained over the do.m. right where the W'dter runs 
through, so the o.nimD,ls will be in vmter when they cross. 1I1hey 
often bu.~ld a series of dams, the nower ones farthest from home, 
always moving toward the place whore lumbering. 

Why do they build the dams? In order to mc.ke a pond suffi­
ciently deep for thoir lodges and in which they cc.n hide from 
their enemies (mount~in lion, lynx, wolf, coyote and bear) and 
to back thJ wcter us close cs possible to the plcce whero they 
a.re lumbering. ThG we.tor beck of the dc.m roc.y be about four to 
five f08t ~t the dGcpest point. 

The b(mvers c.lso build cc,n:.::.ls, and these are probt,bly hi~her 
engineering achicvcmGnts than th~ d~ms. To plnn dolibcr~t0ly and 
dig n CC.!l.ll,l in which to float logs to c pond, c.nd not only th~t, 
but to build dc,ms in the cmrmels to hold the ,ntcr to c, ccrtc.in 
level are intelligc.:nt t'..cts. The c;.;.nuls vc.ry in size from onG to 
four feet in width end from eight inches t.o tw0lvc foot in dopth. 
Up hero by Y.:mcey' s where we go to sec ben.ver, they ,h£;vo dug a. 
canal around o. hill to the pl~ce where thoy nrc lumbering. At 
this pl~ce they cut tho c.spen trees, divide tho logs into pieces 
o.bou t three feet long, dro.g the pieces n.bou t four rods to the 
cana.l, floc..t them in tho cc,no.l down to the pond, ['.,nd then bury 
the logs in the mud outside of the lodge. 

Tho lodges nre built chiefly of mud, sti~ks end grass, and 
in somewhat the so.me .m..~nner cs tho de.ms. The lodge is usunlly 
stc.rted o.n the highost point in the pond cs c. smr.11 islc.nd. The 
lodge begins with a burrow covered with mud c.nd sticks and cs the 
~ork goes on the interior is then hollowed out c..nd built more 
loosely at the top for vontil~tion. A floor is build o. few inches 
above tho level of the wcter. It is fc.irly well bedded with grc.ss 
and wood fiber. The lodges ere a.bout fcur to ten feet in diameter, 
four to five feet high, o.nd often lc..rger. There are some extremely 
lcrge lodges on Tower Creek c.nd c..lso on the crook in the vi~inity 
of Tho Petrified Tree. Within the lodge the room may be five feet 
long, three foot wido c.nd two feet high, l.::.rge enough to accommo­
date a. man, Su.ch n house mn.y accomnodc..to twenty or more belwers 
~tone time. It is on the floor of this room th~t they serve 
their moo.ls in tho winter c.nd here th::;.t the sevcrc.l mothers rear 
their three or four babies in the spring. There are usu~lly at 
least two entrances to the lodge, c~ch being below tho level of 
the wc.ter. 
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Besides a lodge the be~vcr coloey alwnys has one or more 
burrows in the banks of the pond.. The burrows are oft·en marked 
by a pile of mu.d, logs. and sticks close to the water's edge, 
under which one can find the entrance to the burrow. When 
driven from the lodge by enemies_ the animals take refuge in the 
burrows. 

The bark of the quaking aspen tree is the favorite food of 
the beavers in Yellows tone Park. 1l1hey usually fell the young 
trees. Preferably, they cut trees not over ten inches in diam­
eter, although I have seen some aspen cut that were twelve inches 
to fourteen inches in diameter. Cottonwoods three Ei.lld one-half 
feet in diameter have been felled by beaver. The trees are cut 
with the teeth, which are very long and well adapted to such work. 
The enamel on the incisors, which are the gnawing teeth, two 
apove a.nd two below, is only a thin shell on the outside, the 
softer dentine wear~ off faster than the enamel, always keeping 
the teeth with a chisel edge. (Show skull and teeth). Here I 
have a skull of a beaver which will give you an idea of the size 
of the teeth. (Pull out a lower tooth). The teeth are very long, 
the lower being curved and about four inches in total length. 
The gnawing teeth continue growing throughout the life of the 
animal, about one inch of the upper and one and one-quarter inches 
of the lower teeth remain beyond the bony socket. 

With such teeth the beaver can cut down a four inch aspen in 
about an hour. and he does it in this manner. He takes his posi­
tion on. the side of the tree where it is .. most convenient for him 
to cut. (Use specimen showing position of beaver and height cut 
above the ground). The beaver usually cuts the tree about six 
inches to twenty inches above the ground. The bark is usually 
removed all the way around the tree, and the cutting the same, if 
the tree is on the level. If the trees are on a hill the cutting 
is from the up hill side, the trees falling down hill as they 
lean that way. {Use a chip, showing how they remove tho chips ) • 
The chips arc removed in this way. Tho beaver cuts in three or 
four times at this point and then about the same number usually 
about three inches above. He then takes a hold with his teeth 
betwe~n the two gno.wed points a.nd pulls out the chip. The aver­
age chips will be about two and one-half to three inches long and 
one inoh wide. I have seen chips six to seven inches· long. 

Popular artieles often state that a beavor can fell a tree 
in any desired direction, but I bulieve that this is not tru.e, for 
in places where they have been lumb8ring one finds trees down in 
every direction. I think that the beaver cu.ts the tree where most 
eonvenient to himself and lets it fall as it mAy. 

At the approach of cold weathc,r the beavers begin to store 
their winter SU:PPlY of food. As I said before th~ir favorite win­
ter food is the bark of the quaking aspen, although during the 
summer they rray eat thistles, rose bushes, wil10V1s, and alders. 
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From the felled trees the beaver first remove the branches and 
drag them to the lodge. stripJing off the bark if hungry or forc­
ing them into the mud at bottom if storing for winter food. 
After the branches have been removed the main trunk of the tree 
is cut into pieces from three to seven feet 1mg, de,ending upon 
the diameter. By using his teeth the beaver dregs logs to the 
water and then floats them to the desired location near the 
lodge. If not too large, they are forced into the mud the 
same as the smaller branches. Du.ring the winter months the 
beaver can dive out under the ice, drag a piece of aspen mnto 
the platform Wi. thin the house and have lunch. 

Of course you are all interested to know about this large 
flat tail of the beaver. lShow a dried beaver tail). The scaly 
part of the tail is about nine inches long and five inches wide. 
The beaver does not rut the trees down with the tail, never uses 
it as a trowel, does not even carry mud nor plaster it down with 
the tail. The tail is used as a prop or stool when cutting a 
tree, as a rudder when he wishes to turn quicl~ly in the water, 
and he also slaps the water as e danger signal, but does not 
si;:ul 1 with it as does the nm.skra t when swimming • 

. The value of the beaver is ruther difficult to :put in words, 
but t,he creature is of real interest to the close observer. The 
beaver may build a do.,m, flood an area, thereby killing some trees 
by shutting off the oxy6en sup;_-:ily from the roots, and then proceed 
to cut many more. You r:10,y think this is reul destruction; but the 
ret:;ion will be deserted c.fter the food sup)ly is c;one. the w.;,ter 
will dr,:,,in out, .:;nd then the £.rea will soon form a fine meadow 
furnish inc crass for the )c.rger gro,zi:ac; o.nir.u).s. H,::.ny a fine 
me2,dow here in the :pc..rk v,~~s once c:i. bec;.ver pond. Sm:·ely it is 
worth while to know thes,;; :i:'.:,cts fi:::-st ho,nd. The habits of the 
be.:.ver :my be seen by tu.kiHG t:1e beu.ver dc1m tri9 from this CD.mp. 

If ;you JJii.ve not seen these IZl.nimnls ,md their Y1onderfu.l €nc;ineering 
work, come wi -1:ih ;·1e tomorrow ni[ht to the be.:.,ver darn. 

If I 11£:.ven' t c.nswered i::.11 "~ho c_u5stions you ru::.d in mind about 
these interesting o.n.iri.lll,ls, plc.:.se feel frae to z.1sk questions e..fter 
the p1·ogro..m. I c.m ,:t your service .:.t any time. 

,, . 
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r!ATBR SHBDS OF Y::LL0 1·.rsr.ro1r: NATIOJ;AL PARK & VICINITY 

Approved by: 

By: - M~rgu.erito Lindsley, 
Park Ro.ngcr. 

Superintendent Hor&cd M. Albright 
J.E. Haynes, Acting Director, Yellowstone Pc.rk lmseum 
Ansel F. Hall. Chi0f N~turclist, N~tional P~rk Sorvico 
G. E. Marsh, Head R~nger N~turalist (19271 

Yellowstone Nr...tioncl P~rk, s~ddlinc the backbone of th€ continent 
as it does, gives rise to streams which ,:vcntur...lly flow into both 
oce~ns. The Continentcl DividG cuts the p~rk into tho Atlr.ntic and 
P~cific wa.ter sheds. HC;.~rt, Lewis l;.nd Shoshone LL.kes nre ::..11 on thG 
Pucific slope. Just south of the souther.st corner of th(; pnrk is Two 
Oco~n Pc.ss where the w~tors of Pc.cific c.nd Atl~ntic Creeks minglG bo­
fore they ate.rt on their journeys to the respective occc.ns. Pc..cific 
Creek flows into Snc.ko Ri vor e..ftcr the l,,ttcr hc.s left Jc.ckson Le.kc. 
Ath.ntic C'reck flows into tho Upper Yellowstone River before it flows 
into Yellowstone Lake. 

Snake River rises outside of tho park but flows north into it, 
then wost to the; Snnko River or southern e:ntr,mc e y;hcre it turns c..nd 
flows south into J..;.ckson Le.kc. From thore it flow$ oc,st, south, 
west through the Gr'"nd Cc.nyon of tho Snc.ko, nortl1 to where it is 
joined by t:1c North or Hunrys Fork and then south and wost thru Idaho. 
It finally flows north aza,in and joins the Columbit~ c..t P~sco, Wc,shine:­
ton, This ri vcr ccrtr.inly ec.rns its m,me of Snc.ke. 

Bechler River drains tho southwest corner of the pc.rk o.nd evont­
uc.lly flows into the North Fork of the Snake in Iduho. Mt.dison L!!.ko 
iti the nc.rne given first to Shoshone Lake when it w~s thought to be 
on the Atlo.ntic slope n.nd to drain into tho Mc.dison through the Firo­
hole. This nc.mo now applies to c. small k.ke c.t tho her,d of Fi:i.•ciiolu 
Riv~r. 

Gr1:1(:)IL River ritH:iu ~-t , .. <iis i;:,.nco of 1,l)out ,:;,5 r-:.iles south of the- -
park c.nd flovis south into tho Color"·.do ,,JJ.O ,,v1~ntw~ll:; into th,, Gulf 
of C,.,1iforid1 ... 

Tht:: Yc:llo-wstonu Ri vvr itsolf risos s,:>ut:1. t,nd c,.st of ti10 p;..rk 
:: .. t tl10 foot of Yo-unts Po;;.k, u. r.1ou.nt;:.in .lk,:,,ed. for t~.e first ",::;e.me­
keeper" of the purk, After flowing through Y:..llo\:~stone Lc.ko it 
::i ... ssos throurh the Crc.nd Cu.n;,,on of the Yc.:llowstone c.nd out -of the 
park, north until it ret.ches the bie; bend at Li vin_;;,,ton, Montan.;i., 
where it turns ec.st c.nd joins the Missouri near t.:. little town in North 
Dc.kota, Buford. This rc.rks the site etf one of the eurliest trP.ding 
posts in the Wost, old Port Union. In those dL.ys thE. Ye llowstonc was 



eallod Elk River. 

Two of tho well-known pLrk rivers, the Gibbon i~nd thE.- Firoholc • 
JOln r:.t Tk,dison· Junction t'.) forn the ~T: .• dison which, toccthcr with the 
Jefferson and tho Ctcllc~tin, forr~1s tho l":issouri. 1~,'hcn Lowis r.nd Clc.rk 
explored the r:,ron of the Louisfr.ha Purchc.oo in 1805, they followed 
tho i~issouri to a. point in Montc~nc. where these three fl'OC~t rivers Cl~mc 

together. This point they cc:.llod '~'hroe c1orks z:.nd the: thrco rivers 
we.re c.lso nc..med by mor.1bors of this p:.rty, - tho J. fferson in honor of 
President Jefferson, tho :Mc:.dison for S,,crotL.:.ry of St~t,:, J .. , :;s ]Ldison, 
and the Gc.ll~tin for tho S.:crotary of the TroL.sury, Albert Gl,llntin. 
The Gr.lln.tin River c.lso has its hec:.dwc.tcrs inside of tho park. 

The hcr.dwators of thE' GL~llc.tin e;.nd the Ggrdincr e;,rc vGry close in 
tho northwest corner of the p;;..rk, but th0sc vmtcrs do not rnoct until 
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the Icllowstono Lmd the rissouri convorco in North D,:totc.. Tho junction 
of th.: Gc;rdincr £.:.nd tho Yellowstone mr,rks the northern boundr.ry of 
Ye llowstono Nc.t ionc.l Pc.rk. 

Clc..rk Fork of tho Ycllo,,stom.' rises just c.cross tho divide from 
Sode.. Butto Cru:ik, one of the: tributr~rics of the L1.1mr.r or ec.st fork of 
th6 Yellowstone inside of the pc.rk. It, Clc.rk Fork, flows south, cc.st 
v.nd then north to join tho YcllowstonEJ c.t Lo.urol, Montc:n~. 

Wind River of Wyor:.in£· hc,s its hcD.dvn·.tors vory close to those of 
the Yollov1ston0 :::,nd the Buffalo Fork of the Sn(.lko. It flows south 
s,nd c.::.st until it r1cots the Popo Agio c.nd then turns c.lmost directly 
north, thr:lUr:h the fc..nous Wind Ri vcr C:::myon north of Shoshoni to 
Thermopolis whore it is joinod by Owl Crook c.nd irmedidely chr:,n;-es 
its nr,me to the-Big Horn. Sornewhe.t fr.rthcr north it is joinE-d by 
the Shoshone RivGr. The north or nc.in fork of tho Shoshone River 
rises in the; mount[~ins Ge.st of tho pc.rk c.nd r.any of its tributnrks, 
such ,~s Middle Crook, cor10 fron tho pr'.rk itself. The south fork joins 
the me.in Shoshone in the greet reservoir forr:;o(l by the dr.m west of 
Cody. This fork rises noc.r the heLdvn:ters of the Yellowstone. Shos­
hone Ri vor used to be known ;,:s tho Stinkinc i'Jntcr because of sor:10 
grc i-. t su 1 phur s pr incs on its br.nks • 

Tho North Fork of tho Platte River hes its source in the southern 
po.rt of Wyominr, and empties e,vcntuc.lly into the Missouri in Nobrr.skc .• 
One of tho most far:ious rivers of Wyominc c.nd Montmic. is Powder River 
which rises neo.r the town of Powder Ri vcr, Y'yor·1inc. It is known as 
the river thc-.t is "1:'. r.1ilo wide, n.n inch deep, E~nd it flo,1s up hill". 
This ri vcr oventUr.'l.lly flows into the Yellowstone in the eastern part 
of 1Jontc.n:: .. 

Key to Maps 

A - Atl,..ntic Crock 
BF - Buffalo Fork - Sn~ke River 
BH - Big Horn River 

L - L£~m::,;.r River 
Ma. - l'!:c.dis on River 
MC - Hiddlc Croek 



:SL - Bridger Lc.ke 
CD - Continent~l Divide 
CF - Clnrk F-:-rk - Yellowstone; River 
F - Fireholo River 
G - Gibbon River 
Ge - Ga.rdiner River 
Gel- Gullatin River 
Gr - Green River 
GV - Gros Ventre River 
H - Hcnrys Le.kc 
HF - Hcnrys Fork or North Fork 

- Sno.ke Ri vcr 
Ho - Hob~~ck River 
J - J~ckson Lake 
Je - Jefferson River 

Mo - Hissou.ri River 
NFS - North Fork Shoshone River 
UPR - 1lorth Pl,,tto River 
0 - Owl Creek • 
P - P~cific Crook 
PA - Popo A0ic River 
PR - PowdcD River 
S - Shoshone River 
SB - Sode~ Butte Creek 
Sn - Sn.::;.kc River 
t"Y - Upp~r Yollowston:. River 
W - Wind River 
X - Younts Peak 
Y - Yellowstone River 
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ACOUSTIC PIL:.TOJ-3N.b. OVER YELLO-; STOr:'2: Lb.ICE 

By N.iarguerite Lindsley, Park Banger 

Approved by: 
Superintendent Horace M. Albright 
J. H. Renshawe, U.S. Geological Survey 
J. E. Haynes. Actine Director, Yellowstone Park Museum 
Ansel F. Hall, Chief Naturalist 
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From time to time the so-called "musical sounds" over Yellowstone 
Lake have been reported or written up by the persons who have heard 
them. Mr. J.E. Haynes, Acting Director of the Yellowstone Park Museum 
and for forty years a resident of Yellowstone Park has heard these 
sounds and states that his impression is that they are more lik~ a 
"roar" or a 'tvhir", "more like the noise made by a large number of birds 
flying through the air" than like "music". 

No systematic study has ever been made of this phenomenon but 
various theories have been propounded from time to time and herewith 
is given a resume of -these as complete as the data on hand allows it to 
be. 

There follows a letter from Mr. J. H. Renshawe, who was with early 
surveys in this region. This letter is dated November 14, 1926. It 
is quoted in full, as the refer0nce to thu bolt c,f lightning from a 
clear sky is thought by some to be closely allied in cause to the 
acoustic phenomenon. 

"Referring to your note of October 26th I am sorry tha. t 
I have not yet had time to look up the reference to "nzystcrious 
noises" in the 1..rm;; ri-;ports, but in the field season of 1885 I 
had a supply cunp on thr1 west shore of the L,,,ke a.bout h,,,lf way 
between the present loct.:..lion of the Lake Hotel and the Lake out­
let, and froQucntly ho~rd what hL:..s been called the music - some­
thine more like a moun. The sound SGemed to comG from a hot 
spring on tho bc;.11k of tho LlJ-ke on the opposi tc, shore, and w<1s 
dependent on th.: st,,,,t(.; of thv atmospher0 and tho direction of 
the wind. I ho.vo boon at or near tho sprin5 scverul times, but 
have hc;.;;.rd only thi.: hissing sound of the escc:.,pine; steam. 

"M. D. Scott, who was killed by li 0htning on Yellowstone 
Lake, wu.s omploye:d by me in the fiold s8ason of 1885 and had 
charge of tho supply c~mp referred to above. He was ono of 
those wandering spirits we used to ::ieot in the old vrnst, chief­
ly employed in prospecting or such other congenial opportunities 
as might furnish occup(A,tion between times. Scott was an un­
usually high class man, and while, t.s w~1.s natural in such a 
wandering life, he cri.rried all his wordly goods in his pe..ck, I 



found, upon settling up his affairs, that he lu;,d on deposit 
in V£;.rious :Montana banks qui to u su.m of money--somC;thing over 
~15,000.00, which, of itself, shows that he was above the usual 
class of vva.nderers. 
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"On the Sunday morning of September 5, 1885 I started across 
the Lake to storm point to make a "station" using a small home .. 
made boat With a square sail and oars. In tho party, besides my­
self, was Scott and two other men. We st.;.rted au. t using th6 sail, 
but vtiai about half way across the wind gathered too muc~ force 
for the rude sail so we resorted to the oars. I sat at tho bow 
holding a corner of the sail which I had wrapped around the mast-• 
Scott sat on the seat in front of me, which also served as a base 
for the mst. The other two men sat one on the next seat and the 
other at the stem. 

"As Scott :pulled at the oar his be.ck and head would bump 
against the mast, ~nd evidently the lightning bolt after striking 
the mast switched to his head ~t the moment of contact, down the 
left side of his body c.nd out through the bottom of the boat. All 
of us were left unconscious. I was the first ,to wtJce up .:.s from 
a sound sleep uid found Sc~tt lyin 6 across by lap, h~ving fallen 
backwards from the seat in front of me, ~.nd ~pparontly having diod 
inst, . .ntly--thc other two me;n ,1cro lyin~ in the: bottom of the bo .. ,t 
,;:hich n.:.s the.n lu.lf full of wc::,ter--but c.1.ftor "" time; both rGvivod, 
.:;.nd o.pplyin.., the OC\.rs soon pullod in to th0 shore. Fortu.nc.:.tcly for 
all of us tho bo,.t h/-..i.d been mde of nC;w lumber, L..nd ""s the. bolt 
passed through 1:ho bottom the broken fibres fell b~ck Ellld to a 
gre!.l.t extent stopped the: inflow of water. 

"The bolt of lightning th;:..t wrecked us .:..ppa.rontly c.;..me from a 
cleo.r sky ond wh0n I wa.kod up the sun was shini!€ ;;.nd the c:.ir w...s 
quite still. 

"On account of le.ck of fu.cili tics (we hc.ving only a packtrain) 
we were unable to carry Scott's body out, so gave him rude but safe 
cl.nd respectful burio.l on the terrc.ce nec,r camp. From letters 
found in his pL~ck I learned the homs o.ddress of a sister, o.nd aft6r 
communicating with his family in Illinois his fa.tre r and two 
brothers co.me out ond oorri£d him back to their home. 

"Later I may find the refere.nce to the, "mysterious noises" 
!1Ild will give you th6 report -that conti.ins it, but I am sure now thd 
I have nevor seen it." 

In the September 18, 1926 issue of tho Literary Digest there 
appecrs an ~rticle by StGphen Forbes ~r the State Natural History Sur­
vey at Urbo.na., Illinois; who reports h~vi:ng he&rd tho sounds in 1890 
when with Professor Edwc.rd Linton, then of the \'iashington Jefferson 
liollege, Pennsylvonm, he was mDking a biological survey of the waters 

-of the p~rk under ths auspices of the u. S. Fish Commission. 



"Lint-on and I h0ard these sounds with wond0r L..lld delight in 
different places c.nd under different conditions--oncc I romembcr 
when we wer& riding on horsebo.ck through the woods, but nc.vcr 
when they could be explained as duo to c..nythins in our immcdi~tc 
neighborhood. 

"I no.s so intorostod in this perplexing ph,momonon th.:.t I 
made the fo llowi n.::, footnote rcfcr,mce to it in my report of our 
operc.tions, m..,de to the commiss ion,.::r, Col. Mc.rshLl McDonald, cmd 
publishud in the ~Julletin of the U. S. Fish Cos!liss ion for 1891. 
Rofc:rrin,. to Shoshono k:.~~c, I wrote: 

"'Ht:;rc ,'le first heu.rd, \"Jhilc out on the, l~kc in the, 
bri;::;ht still :1.ornin.::;, th0 mysterious c.crial sound 
for v:hich this r:.,gion is not0d. It put me in mind 
of the 1'ibruting clc.ng of;:. h ... ry) lightly and rc..pid-
ly touched high up ~bovo the tree-tops, or tho sound 
of ;np,ny tolcgrcph wires swin 6 ing ro@.ll~rly c.nd r~pid­
ly in th;:; ·wind, or, mo.,:..:. r;.-;.r(.;ly, of fi;.intly hc.::::.rd 
voic0s answori~ co.e,h other overhead. It begins softly 
in the rcmot0 dist.::..nce, dri.1ws ro.pidly near with louder 
mid louder throbo of sound, n.nd dies cwcy in tho 
opposite dist::mco; or it r.u:.y scorn to wander irregul~rly 
about, thv Ym.olt, po.ssu.gc le.sting from o. few s cconds to 
h .... lf a. minute or more. ·,;o hco.rd it ropc.::i.tc.dly .:..nd 
very distinctly here ~nd ~t Ycllowstonu Le.kc, most 
frequcn tly c. t the le, tter pl.:~cc. It is usuc.:.lly noti c6d 
on still, bright mornings not long ~ftor sunrise, ..;J1(l. it 
is tilvmys louder at this tine of da.y; but I ho.:::.rd it 
clearly, tho fa.intly, once ut noon when~ stiff breeze 
w.;.s blowing. No scientific oxpl;;.nc..tion of this really 
bewi tchi:ng phenomenon h,~s ever been published, .;;.l tho it 
has been severc.l times referred to by trl;;.vclors, who 
have ventured various crude guesses L;. t its C[~u.se, vary­
ing from tru;..t commonest co.tch-.:.i.11 of the ignor-..i.nt, 
'olectricity,n to the whistling of the wings of ducks 
n.nd the noise of tho 'stoamboc.t gGyscr'. It seems to 
me: to belong to the, class of c.erfr~l echoes, but oven 
on tlw.t su.p-posi tion I cannot c.ccount for th(, origin 
of the sound.' 

''I :.~m surprised thd it hc.s not been studied 0,nd understood 
before now, c.nd I hope tru,t som,:: of th.s ITl[..flY scientific men who 
doubtless vini t the p~.rk every ~;o:,,r m""y find in it ::.n &~ttrc,ctive, 
::;,roblem for v::..c;.;,tion stucy." 

In the tm:',_;~,zinc "Science," for June 11, 1926 thero i.,ppo~.rs o.n 
article by Mr. Hugh lfi. S1:li th contc..inin,; observt~tiohs w ... de by him in 
1919 v,hen he '"-·s Cor:unissiow.:r of Fisheries. In this o.rticle he quotes 
"The Yellowstone Nc.tion;;.l Pt..rk" by Chittenden, 1915 edition, which 
gi'tes o.n t.ccount of the phenomenon. Th(;. c.rticlc is o.s follows: 

''.1. 
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11It is hi 6hly 2;r;1ti:f;yin:.; th.,,,t tho 4mcric.:..n people ;,:;,i."C rnd{­
in[; yoe .. rly incre.:;,sing use of the Yellowstone N.::..tion.:.~l P .... rk end 
t:iut euch soc.son many thous~mds bccor:1e for the first timo c:.,c­
quii.intod with its bcc:.:.utics o.nd wonc.i.crs. .hlnong fu. ture visitors 
there will be some vmo will experience the strongo and bewilder­
ing musical sounds th~t for many ycD.rs h,J,ve been noted in certc.in 
p~rts of the park. .As a p~-rtfol contribution to the solution of 
tho mystery, o. personal obsorvution on on<::: r.mnifosti::.tion of the 
weird phenomcnc. may bo of interest. 
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"This subject h:.s roccivcd sco.nt mention in V.Q.rious publishod 
reports und articles, &.nd by sono pooplo hc .. s occn relegc.ted to 
the co.t'""gory of yarns end myths \;ihich helped to mwro Jim Bridger 
famous. The best account seems to be that contt..incd in the best 
work on the po.rk, thD..t of General Chittenden, from which tho 
following c~uot~tion is t~ken. (Po.gos 288-289): 

• 'A most sino"'U.lar and inte:rcsting ac-oustic phenomenon 
of this region, although rarely noticed by tourists, is 
the occurrence of stra.ngG t.nd indefinable overhead sounds. 
They have long been noted by explorers, but only in the 
vicinity of Shoshone c.nd Yollowstone Lakes. They seem to 
occur in tho morning ruid to 1,:-.st only for o. mome:nt. 
They he.VO u.n appc:;..,rent motion through thE. air, tho gcncrr.l 
direction noted by writors being from north to south. 
They resemble tho ringing of telegraph wires or the 
humming of ~ awe.rm of bees, beginning softly in the dis..;. 
t~.nce, growing r::..pidly pL.incr until diri::ctly overheLd, 
":.nd then f:,dini:; f.:,S r,.'.'.lidly in thu OP:.}Osi tc. direction. 
Al though this phenomenon h .. s been 1.1c;do the subject of 
scfontific study, no rc..tion:....l expl.:uk,tion of it bl~s 0vcr 
been c.dv~nced. Its weird chz.::.ro.ctor is in keeping with its 
strange surroundings. In other l~nds ~nd times it would 
ho.ve been cm object of wporsti tious reverence or dread 
.:md would huvc fo1.U1d - permanent plo.ce in the tr~ditions 
of the p1;ople. ' • 

"In the summer of 1919 du.ring a visit to the park in 
conn€ction with governmental fish-cultural and fish-planting 
work theroin, the present writer, in company with Mr. A.H. Dins­
more, of St. Johnsbury, Vormont (o. forroor superintendent of fish 
hutcherios in the park), made o. camping trip to Lewis o.nd Shos­
hone Lakes, employing puck horses, with helper, and having as a 
po.rt of the equipment an Oldtown canoe transported by motor truck 
from Yellowstore Lake to Lewis Lake. 

"About eight o'clock on the morning of July ro, after having 
camped for two do.ys ond two nights on the shore of Shoshone Lake 
at its outlet at the sout:OOrn end, we entered the cc.noo and 
pushed off from the shingly beach, headed for tho northern end of 
tho lake. The surface of the lake was glassy, the air was still, 
a faint haze overhung the water, the sky was cloudless, and the 
lo.ke for a considerable distance out was in the shadow of heavily 



timbered hj.11s. Tho cu.no0 had bv,rely gotten under wny and w:::,,s 
not morn tlk".n twent-y motors from tho shoro when there suddenly 
arose Q. nmsici:11 sound of r1:..,re sw0etness, rich timbre, a.nd full 
volumi:.:, whoso effect v.ns increo.sod by the noiseless surroundings, 
The sound i.-,ppoc,rcd to como from di ructly ovcrhec.d, and both of us 
at tho sc,mo monont instinctively glc,ncod upwc.rd; ec.ch a.fterwo.rd 
n.ssertod the,t so grec,t was his c~stonishmc:mt thc.t ho was almost 
prepared to sec a pipe orgc.n suspended in midair. The sound, by 
the most perfoct gradation, incrocsed in volume and pitch, reach­
in;:; its climax a few seconds 1:1.ftor tho paddlin 6 of the canoe was 
involu.nt~rily suspondod; and thGn, r~pidly growinG f~inter end 
d.:tminishing in pitch, it sGelll6d to !JC1SS awD.y towcrd the south. 
I'hc souna. 1:.,stcd t0n to fifteen seconds ru~.d wus subseq_uuntl;y c,d­
jud::;cd to rucc in pitch c.p::,roxi1:ntt:ly from,:. little 'bel0\7 center 
C to "'~ li ttl G t;bovc tenor C of th:::. p icnofortc, th0 torn:s blending 
in the ,nost perfect chromr.tic sc..:,le. 
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"It vm,s .::t onco roz,lizcd. thc:;,t this m:,s probably a manifesto.­
tion of the stre,:.:.ig0 phenor;Kl'l.L;, rvfer-rcd to by General Chittenden, 
whose book h:;d. been rer:,d in cc,mp, c.nd. th:~t D,n opportunity was prc­
SGntod to invostig~.to end perhaps 0lucidato the mystery. So fr.vor­
able w::1s the opportunity th ... , t in u short tir.10 we were reproducing 
the sound t;,t will, 

"Following the dying e,wo.y of the music :::nd the short period 
in which wo wero held spellbound. paddling wGs resumed and, as 
the cunoc gc.inod sufficient hcc,dwcy, tho music recurred in practi­
cally the s,~,:10 form as a.t first, and, c:s the paddling cee,sed a.nd th,: 
momentu.r:1 of the cc.nee foll off, the sounc: died o:way. It was thus 
perceived th:::,t the srund ,ms coincident with the motion of the cc:.no.::,; 
when a certi:dn speed was rcu.ched and. maintained, the sound was pro­
duced and mainti.1ined; before thc.t speed was attained there wa.s no 
sound, end after thr.t speed was lost 1:he sound ceased, 

".b. scc.rch for the cause of the sound disclosed the following 
situction: A jointed bamboo salmon rod with its butt-end touching 
the side of the conoe was projecting backward about half a meter 
beyond the gunwale; the waxed silk line wns reeled in, l:lut about 
a meter of lire with the. luro c..t the end was wrapped several times 
around the tennin.:11 joint; c. lc~d sinlrnr wGighing one hundred 
grams , tho.t ho.d been c., ttc.ched in order to carry the 1 ure in to deep 
watGr freq_uentcd by 1:hc lc.rge trout with which the lclrn had been 
stocked, wc.s tlD,ngling from the end of the rod about five centimeters 
below the surf~ce of the water. ~s the cunoe moved through the 
wct0r, tho short length of free line, helQ taut by the sinker, 
rapidly vibrated in confonnity with the speed of the bo:...,t; the vi­
br;:.i,tions were tn:nsmitted throuGh the bcmboo rod to the c.::,noe, 
whose thin, curved, rigid sides end bottom tictC;d o.s c, sounding 
board :,;.,nd gave out an augmented vo lur.:1.e of sound tru:,t s GGmed to 
be concontrc1ted or focusod overhe.;.;,d, The combination of. -:ssentic,l 
factors present in this c:,se socms to rave 1:Jeen a smooth we.tor 
surf;:;,ce, a, vibr[.ting cord, a rcson ... nt body to which thv vibrctions 
were trc.nsferrcd, und st ill c.ir, with perhr,ps ot:tH,r f~.vor,:.i,blo r?.t­
mosphoric conditions. k:.ter, in oths:-r pr,::: ts of the.. h.k6, where:- the, 
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surface wc.s di.s turbed by ripY,>1€-s or w .. ~vos cJJ.d thero wo.s slight 
to modorn.tG movo:nent of thc ,:: . .ir, o.ttc:7.pts to reproduce -the so'lllld 
were futil<.., although inc other fc.ctors were n.s in tho original 
manifestation. 

"It is not to bo inferred thc.t tho conditions and expln.nation 
herein given o.re held to account for ~11 the mysterious musical 
sounds the. t ho..ve been hoard in the p.:~rk. On the contro.ry, owing 
to tho r0,rity of tho occc.sions when c.:aioes hc~d been used in park 
waters, it seems likely ihc..t the exo.ct combino.tion of factors 
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noted must hn.ve been exceptional. .b.11 that is clo.imed for this 
manifestation is tha.t it fulfilled the rcq_uirements of the mystery 
as described by the best observers ond thc.t its crus~ was ascer­
tc.inod. An o.ccount of the occurrence wo.s promptly given the super­
intendent of tho park. 

"That acoustic conditions on Shoshone Luke tha.t morning rnD.y 
h.o.ve boen pcculi:1r is suggested by another observation as the 
ca.noc was skirting the eastern shore of the lckc and the Shoshone 
Geyser Bo.sin came within visual range. During several of the 
eruptions of the principal geyser, the splashing of the geyser 
water on tho ho.rd siliceous platform was distinctly heard. The 
distance in an ~ir line, cccord:ing to the official Geological SUr­
vey mop, was 2..pproximc. toly hine kil•meters." 

In 1924 Pc.1·k N.1turc.list Edmu.nd J. Sawyer made a shore line trip 
around Yellowstone Lo.ke with Mr. R:~ynes. There follows his description 
of th0 grounds: 

''It wo.s in the SU.I!ll!ler of 1924, while making our shoreline trip 
around Yellowstone Lake, th.::.t Jack Hc..ynes o.nd I heard the sounds 
in quo stion. My impression now is th.:,t we heard them o.-t; various 
pofnts of our trip, bu. t I recn.11 ther:1. with particuh:.r distinctness 
as occurring while we were on and ~bout Stoamboct Point. As to 
a. "full description" of the exp0rience - unfo rtuno.tely, it happens 
that the sounds might ve1~ aptly be characterized as especially 
difficult if not impossible of "full description". Indee:d the 
impressive ond outstanding fec.ture of tho sounds is their very 
weirdness, their (o.pp;i.rently) fortuitous origin. It was a mid­
morning of 11 fine day, without o. breath of wind when this "sound 
of going", like a strong wind (but o. wind which could not be felt 
c.nd which did not stir a leo.f or cause c .. ripple on the vater :;i.bout 
us), re,1ched us or passed overheD.d. It was s oo.ething like c. 
noise of a •stooping' falcon or the swish of a swooping flock of 
mallards.or teo.l. It went as it ca.mo - mysterious in its nature, 
its origin Md direction, and gave no clue to its identity. 
---"The wind bloweth wheresoe'er it liste th, ,~nd thou hearest/the 
sound thereof, but thou. cans 't not tell whence it cometh nor whither 
it goeth". But I would not scy thc.t thG sounds o.re "lllllsicQ,l". 
Or if musical, that qµ.ali -cy-is certainly secondary in effcct--a 
mere incidento.l and lost in the sheer uncanniness of the phenomenon. 
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,c stayed a.bout Stoamboc .. t Point for perhcips half c.n hour, heo.rmg 
the sound ropen.ted .::.t intervt:~ls of o .. few minutes. Vlith each 
repetitiQn the mystery w~s deepened r~ther th..~n explcincd. 

".hs to o, possiblo explc.nc.t ion; this would be ilittk or noth­
ing nore than o. guoss on ny pc.rt. I cc...n only fc.ncy thc.t there w:.y 
be such n 'la.y of thu le..nd'--o,s a. certain favorc~blc c.rrcngement of 
cc.nyons or r.iauntc~in pea.1:s ,--sor.i.ewhere c.brut tho lo.ke and, thc.t 
these conditions project th0 wind a.cross the lr.kc t,t c. height 
a.bove th<- wnter of some hundreds of feet. BG the explc..nc.tion who.t 
it mo.y, I c~n cerkinly testify th~ .. t th(;; sound is rGc.1--c.s r0C1.l a.s 
it is ba..ffling." 

Mr. Hn.ynss adds to this c.s follows: 

"I h::.ve rer,d ,,ith interest Sawyer's c,ccount of the mysterious, 
overhcc,d noisc,;s of Yellowstone Le.Jc<.. t:.nd c..".n c.dd nothing further to 
it. Th0re is no question :~bout the roc.lity of these noises. I 
wr .. nt to suggest the considcr,~tion of this phcnor:ienon fron the 
struidpoint of static electricity ~nd only the other dc.y wc.s con­
templating writing to th~ Dcp~rtment at W~shmgton to see if it is 
possible to mve investig~tions mo.de there ~ith go.lvnnometers or 
other similc.r instruments. You rc1:icr.1ber th.:...t in tho early dc.ys a 
boat wns struck by lightning on Yellowstone L-ko although the day 
wo.s pr~ctic~lly clear. It is possibl0, thor0forc, th~t the noise 
is n by-product of the disch:~rge of electricity of o. very high 
voltage." 

From time to time there hc.vo boon reports in the newspapers regard­
ing these noises but ell of them are based on the ~rticles end letters 
here quoted. .b.s yet very little is known regarding them and they pre­
sent a very nico scientific problem for a summer's resco.rch. It is to 
be hoped th2.t in time enoagh interest will be 00.nifestcd in these phe­
nomena to w~rrnnt the expenditure of tho necessc.ry time and effort in 
their expll.Ul.O. tion. ,,,. ..... \ ,-· ..... \ ,, 
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THE PIRb.CY OF THE YSLLOV1STONE 

Extracts from an article by ,T. Paul Goode written for 
the Bulletin of the American Bureau of Geography, 
Vol. II, No. 2, June, 1901 - copyrighted. 

Approved by: 
Horace M. Albright, Superintendent 

Ever since the Grand Canyon of the Yellowstone was introduced to 
the general public it has enjoyed a well-deserved. fame for its 
grandeur and for the unrivaled beauty of its coloring. To the physio­
grapher it has stood as a type pre-eminent of a very young river 
valley in the trench stage of development. All who have seen it have 
been profoundly impressed by it. It is now possible to introduce 
this already famous canyon in a new lifht, as the scene of one of the 
greatest piracies on record. 

The Yellowstone Lake (7741 ft, elev.) lies in a depression in 
the southeastern part of the great rhyolite plateau of Yellowstone 
National Park. On the east the land rises rapidly to the high crests 
of the Absaroka range. On the north and west and. for the most part 
on the south, the land rises to the general level of the plateau, 
eight hundred to a thousand feet above the lake. North and south of 
the lake and fringing the west shore, are considerable areas of flat 
land, not far above tho present lake level and plainly lacustrine 
(the deposits which have accumulated in fresh water areas} in origin. 

Tho valley of the Upper Yellowstone extends from over thirty miles 
to the southeast, past the limits of the park and from up in the heart 
of the Abs~rokas. The flat bottom of this valley averages over a 
mile in width for twenty miles above the lake, and it is manifestly 
very old. It has been shown that this and the Lamar valley to tho 
northeast were old and well developed before the rhyolites were poured 
out to form the park plateau in Pliocene time. 

It is believed that this whole region has been covered with ice 
moving west from the Absarokas and north from tho Tetons, and it 
may easily be supposed that in tho unequal recession of the ice margin, 
obstructed drainage would give riso to overflow to the west, establish­
ing channels that would be abandoned on further recession of th~ ice. 
But there is one such channel that gives evidence of very long use 
even after the ice had loft the plateau. This is a "wind.gap" between 
Overlook and Channel Mountains. Here a canyon with walls several 
hundred feet high cuts the present divide, down almost to the 7900 ft. 
contour. Yot this surprising notch is poorly drained., puny streams 
starting from the marshy col and flowing to the opposite oceans. This 
notch has been recognized as a former outlet of the Lake, and the fact 
is well known that 'the present lake is about 160 feet lower than its 
old level. Lacustrine deposits arc recorded on tho United States 



Geological -Survey maps practically up to the 7900 ft. contour all 
around the lake, and at its foot to a point four miles below the pre­
sent lake outlet at Thistle Creek canyon or the rapids of the Yellow­
stone River. At this level also are found terraces, old sea cliffs 
and beaches, and while other shore phenomena are found at lower levels, 
yet in many respects the most strongly marked records are at this 
higher level. 
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Through the Thistle Creek narrows to the north the country flattens 
down into Hayden Valley - a triangular depression in the plateau, ten 
miles east and west by seven or eight miles north and south. The sur­
face of this depression is covered with moraine deposits of glacial 
drift, and all around this valley the hills show a significant profile, 
undoubtedly terrace and sea cliff. 

At Grand Canyon the strongest impression one gets is that the 
canyon is extremely young, that the river is still actively corrading 
at the bottom, and the walls all ~long are actively slou€J:iing. Yet 
this impression of youth has its greatest emphasis only when seen from 
the east flank of Mt. Washburn. Here, at an elevation of about two 
thousand feet above the canyon's rim the whole eighteen miles of 
canyon is in view, from the fells to Junction Butto. With this view 
it is easy to see th&t the canyon is not all the same age. The north 
half is distinctly older than the southern or upper half. In the 
north half the shoulders ~re markedly rounded, the walls less steep 
e.nd tho stream at the bottow hu.s long' E~go found an e.xial equilibrium 
with the material it ho.s to hi:tndlc and is not deepening or widening 
its bed in any striking wt~y. It is u. surprise to note too, tru:.t Broad 
Creek, which empties into tho Yellowstone just c.t the ei:st foot of 
Mt. Washburn, hr~s a canyon every whit c..s wide, c.s deep, end with shoulders 
ns rounded 1;;,s the main canyon r.t this point. 

Ono cannot help wondering why th0 Yellowstone Cc.nyon is so young 
only a.hove this point, why the deep stru.tificd clays in H~yden Vc.lley, 
why the cliffs E,t the high level in Hl.yden Valley. Why did the Yellow­
stone Luke z:..bandon r. good outlet at Overlook Mountain and flow off to 
the north? 

On the recession of tho ice from the region of the upper Yellow­
stone Cc-.nyon, the pla.tcc.u of rhyolitc stretched untouched by the river 
action, from the south bl 0.so of Mt. Washburn southeast ecross the site 
of tho present canyon, at the gcner,:,,1 pln.tcmu level of about eight 
thousund feet. There wns no c~nyon, ~nd no Yellowstone River there. 
The two depressions in the plutecu, H~yden V~lley and the present lake 
bcsin, if they existed in the preglaciul time, outflowed by some other 
route, ct present unknown. On the recession of tho ice from the region, 
those bnsins overflowed to the west over n.vr.ilr.blc cols. There i:..re a 
number of these but the one which est.'..,blishcd itself for greatest 
permanence wc:s the one described at Overlook l~ountnin. 

Taking the topographic znE.\.p and supplying~ shore line for a lake 
outflowing at this cb...'1.llilel, the surprising fact is shown thct such a 



lc..io not only pushes itself into the grc,.t v·.llcy over su:tocn mi10s to 
the southe~~st, but it goes on throur:h the n,.rrows r,t Thistle Creek on 
the very level of the terr1:.ce ::.nd seL cliff noted. It covers .::11 of 
H~:.yden Vt.lley with the exception of the very peak of the Crc.ter Hills 
t~nd extends on p .. st the f.'.".lls ,'.nd the CLnyon Hot€1 to Inspirr:tion Point 
on the north to ffi..wk's Rest fr.r down in the Absc.rok,.'!.s on the southec~st • 

.after once seeing the deep, old v<-;lley of the !.[;mE..r River the 
impression is inevitc~ble tru:~t the Yellowstone C.:.nyon is c. very le.te 
comer. In short, the Yellowstone Cc.nyon,. from Junction Butte to the 
er.st flrmk of Mt. Wi:;shburn is not the work of the Yellowstone River 
at c..11, but wr.s me.de by Bror~d Creek, then !~ smc.11 tributc,ry of the 
Lerner; of no more consequence th~n Tower Creak which joined it from 
the west. Its canyon mc.y h,~ve begun in pregk.ci£',l time, but long after 
the genern.l ice-sheet hcd left the region it remc.ined r..n obscure strec.m, 
slowly pushing its growing gorge bi;ck into the rhyoli tc plr..teuu. 

The col bstween the Sulphur Creek gorge ~nd the greeter lake lay 
cbout two miles north of Inspirution Point in the old Continentv.l 
Divide. Yet the Sulphur Creek pirate w~s a long time e~ting through 
this two miles or so of bcrrior. And ell of this while - ~ good frac­
tion of post-glo.cic.l time - the grcr~t lc.ke w1::.s giving its wnter through 
tho 0v&rlook Eountain cht.nnel to Snc.kc River, ::md the beaches, terraces 
c.nd sea cliffs were building c.t tho 7900 ft. 4"0ntour .,. El.bout 160 ft, 
t~bove the present lc.ke. level. In the Ho.ydcn VnUey pr.rt of the lt.ke 
similur bench records wore mcking r.nd tho stre.ti:ficd clc.ys were being 
dep~sited off-shore. 

' The rc.te of r.dvtmce through the eol by the Sulphur Creek pirr.te 
would d0pend upon throe ft.ct ors, the volume i:.~nd· grt;die:nt of the stream 
c.nd the n::.ture of the rhyolite. Tho volume of wr:tcr we.a not h~rge, 
being only the drain,;"'.gc from the south flt~nk of i1t. ,.'Jr;.shburn o.nd the 
ocst flcnk of DunrLvcn pcc.k. The grc.dicnt w£~s high, ,.bout 1500 ft. in 
the Sulphur Creek br;:.nch ~·. lono, while tho rhyolito in tho p.:-.th of tho 
ci,nyon Vlll.S in o.dmiri:blc condition for e:..sy working. 

The rhyolite, on first coolin'" from its flow, wns h,.rd c.nd firm 
of texture, obsidfon or volc,cnic glc,ss bcinr ono phu.se of it usur.lly 
found t~t the surfuco. In doop""r levels it might ht.Vo been r~s he.rd f.'.nd 
crystc.llinc [,S b,~sc.lt but the:: hot v,.pors from below hevo i~tt.!:.cked the 
rock o.nd in mr.ny places totr:.lly chc.ngcd its chc.ro.cter, UK.king the fcl -
sp~rs over into k,.7,olin D.nd lecving the once finn lt.vl; ci. crumbling mr,ss, 
n.lmost like slu.ked lime. Y.;t this solfo.tr.ric r,ction hc.s not been 
universc..l. It h:.s worked l!lery effectively in corttdn e.rcD,s, while in 
other plr.ces the solid rhyoli tc ho.s wholly escr.ped tho decomposing 
action. Wero this not so tho cr~yon would, long ngo, hcwe advr,nced 
cloc.r to the present lcke. 

The trend of the physiogTc~phic.::1 history of the region was suddemly 
chenged when the col wc.s cut through by tho r.dvc..nc ing cc,nyon. The wet er 
of the lr:.ke begrm to flow out to the north, the incroLsod volume very 
greatly h11st0ning the dccpenin.f!• end widening of the trench. The l~ko 
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level was rapidly lov:ered, the Overlook Mo'ltrltain outlet wa.s suddenly 
abandoned, and with this change the Continental Divide was trans-
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ferred to its present position south of the lEcke. The lowering of ,. 
the lake level wo.s. extremely rapid for a hundred feet, while the }j;~ 
outlet was merely cutting into the decomposed rhyolite. In the hundred!~:~~ 
feet of rapid lowering but slight traces of shore action on the lake ,, ,, .. •. 
could be expected. But this rapid lowering was checked when the -; :: 
river reached the 7800 ft. contour for it came upon a firm wall of 
undecomposed rhyolite standing squarely across its path - the site 
of the present Great Falls - and the river settled dovm to the task of 
sawing this barrier in two. It is still at the task with nearly a 
quarter of its work yet to do. This barrier is only about lOC ft. thick 
and is very plainly marked in the brow of the c~nyon wall, forming 
o. narrow gateway through which the water rushes. The inner walls of. 
this g&.teway ~re very precipitous, as may be seen in the famili~r view 
of the Great Falls. Immediately above und below this gateway, the 
c1:~nyon walls fall into e. wide V-sho.pe in section. Figure 1 shows the 
relation of the b[:rrier to this f&.11, r.nd how the ctmyon is narrowed 
to the precipitous gr:.teway in the bc:rrier. As seen from the downstream 
side, this barrier is evidently cut down u little over half of its 
height nnd one mr.y cnsily conjecture that this fr.11 which is now 308 ft. 
in height, must have been much higher, perh~ps even 700 ft. The present 
brow of the fulls is ne;;;r the upstreum fc.ce of the barrif;r, ::.nd, stand­
ing at the brow one may see thut the firm rock of the b~rrier projects 
n.t the bottom on the ec..st side of the s1ream, as a shelving ledge upon 
which the vmter is cec.selessly pounding - shown in loneitudinal section 
in Figure 2. So this fr~ll may be sciid to be showing signs of old age 
- tbL.t is, the r~pids ph~se of development has alreudy be£Ull. 

of Cc.nyon 
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When the lc.ke outlet :-..ppronched the bc.rrier c.t thf; contour of 7800 
ft. a current was formGd c.t the 'rhistle Creek nr.rrows,!i ,md two sepc.rate 
lukes resulted, with c.. short river between. The lower le.ke covering 



Hayden Valley we may provisionally call Hayden Lake. 
the narrows had glacial drift only to work on and was 
cut this out widely as H~yden Lake level followed the 
of the falls. 

J

" 

Te river at 
c mpetent to 
lowering brow 

The problem was made more complex when the river found another 
wall of firm rhyolite at the site of the Upper Fall. This wall is 
much thicker than the lower one, and the process is proportionally 
slower. It was the lowering of this barrier that detennined the 
lowering of the Hayden Lake level. \Vhen-the wall was cut below the 
7700 ft. contour Hayden Lake was drained, and this has only very 
recently been accomplished as is shown by the flat and sinuous course 
of Trout Creek. 

The wearine down of the barrier at the Upper Fall has always 
lagred behind that of the Lower. It could not be touched at all until 
the lower barrier was reduced below its level, and the height of the 
Upper Fall has increased in height almost uniformly with the decrease 
1:m. height of the Lower Fall as it has been limited at its lower level 
b~ the brow of the Lower Fall. It is plain to see that when the Lower 
Fall has finally sawed through its barrier the river will gradually 
carry the canyon gradient back to the Upper Fall which will then be 
perhaps 400 ft. high. 

With the lowering of these two barriers other barriers were un~ 
covered in the path of the stream above. The most important of these is 
a ridge of firm rhyolite in the bottom of the Thistle Creek narrows. 
This became a large factcr in the history of the Yellowstone Lake, 
when in the cutting of the canyon at this point this firm rhyolite was 
reached at a level of about sixty feet above the present lake. The 
lake level since then has waited on the lowering of this one barrier. 
It is the only barrier which now determines the lake level, although 
it seems plausible that in earlier stages a ·barrier at Mud Geyser, 
and perhaps even the Upper Fall barrier were agents also in maintain­
ing the lake at the sixty-foot terrace, the action on each barrier 
much deferred by the lack of gradient due to the former higher eleva~ 
tion of these lower barriers. 

This is the postglacial history of Yellowstone Lake and the Canyon 
as it may be read from the data on hand. The whole {;Teat lake, with 
its drainage br..sin of about fifteen hundred square miles, was captured 
by the little Sulphur Creek canyon, taken bodily from the Snake River 
and the Pacific slop~, ~nd added to the Lamar River and the Atl~ntic 
slope . .hnd the volume of water in the captive strcum was so great as 
to dominate the lower valley of the L~m::..r end to reduce thr.t older 
strei1m to the rank of t. minor tributt.,.ry. 
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OBSIDIAN CLIFF 

Ey Dr. Arthur L. Th.~y, Director, 
Geophysicnl Lr.boratcry of the c.::~rnegie Institution 
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It is common tr~dition in the Rr.nger Service, hcnded down apparently 
from one ye~r to the next end re~ppearing o.nnu~lly in the daily lectures 
on the Park formc. tions, tr.at Obsidicn Cliff is ~ lo.vc. flow which somehow, 
perhcps through contcct with water, was so quickly cooled thnt it bec~me 
instead of crystalline, rhyolite like its neighbors of similar chemical 
composition. There is not sufficient evidence available yet to enter 
upon a full discussion ~f the origin of Obsidian Cliff but there are ob­
servations ready tc hand which ir.dicate tha.t this particular explanation 
may not serve. 

The obsidian mass exposed above ground is found to extend from Ob­
sidian Lake southward beyond the Lake of the Woods (some five miles) and 
from the Loop Road eastward for about two and one half miles. It appears 
to be from two to five hundred feet thick above the level of the road and, 
if it emerged from the depths substantially where it now lies, may be muc~ 
thicker. Within these dimensions it seems to be practically a continuous. 
undifferentiated mass. To explain the quick cooling of such a mass is • 
something of a problem? ~.'filch smaller flows of rhyoli te of like composi­
tion and wholly crystalline are numer~~s in Yellcwstone Park. How shall 
the much larger mass cool more rapidly than the smaller ones when ex-
posed at the surface. 

Small lava streams no more than fifteen or twenty feet thick (Aetna, 
Vesuvius, Hawaii) are said to require a year to cool. The great flow 
from Sak:urajiu.na (Japan) in 1912 took its way for a considerable dis­
tance beneath the sea. From the surface its appearance under water dif­
fered little from its appearance before entering, and the amount of heat 
carried away from it by the water seryed to raise the water temperature 
at the surface directly over the flow no more than 2° c. (Perret). Nor 
did the structure or texture of the portion of the flow which cooled 
beneath the sea differ appreciably from that cooled in air, except 
possibly for a few inches at the surface. Neither is there any ob-
vious physical reason why water should be able to draw out the heat 
from a mass of lava much faster than air; for an inch or two, yes, for 
the heat capacity of water is nru.ch greater than that of air; but after 
that the controlling fa.ct or iB heat flow is the conductivity of the lava 
itself which is the same for like temperatures whether in water or in 
air and is small, particularly if the outer layer is pumiceous as at 
Obsidian Cliff. There is certainly no obvious way of cooling a great 
mass of lava quickly either in water or otherwise. A drop or thread 
or bubble of liquid rhyolite or even a few pounds of it could be cool­
ed quickly and when so cooled migllt form glass, whereas if more slowly 
cooled it might i!rystallize but there the expe'rimenta.l analogy ends. 
Obsidian Cliff is simply too great a ~ss to be cooled at such a rate. 

It has been of some interest to try to trace the source of this 
idea of 'IU,ick cooling as the explanation of the glassy structure of Ob­
sidian Cliff. Iddings in the Seventh Annual Report of the U.S. Geo­
logical Survey (1885-6) says in his opening paragraph on the Obsidian 
Cliff, Yellowstone National Park, (p.255): Obsidian Cliff "is formed 
of nearly vertical columns of black obsidian, or volcanic glass, which 
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has resulted from the rapid cooling of a perfectly fused, ignecus 
rock." Later on (p. 260) in offering an explanation cf the vertical 
columnar structure of the Cliff he appears to find this manner of 
cooling not q_ui te suited to account for the vertical columns, for r.e 
says here~ "The very rapid surface cooling of a mcl te:r. rock tends to 
produce cracks parallel to the surface and cracks nom.al to the sur-
face appear only ir.. that portion of the mass which cools more slowly." 

Although Iddings did not fail to observe and to record accurately 
thG fuct that only the deep-seated portion of Obsidian Cliff is un­
crystallized, while near the surface of the flow more of the mass is 
crystalline than vitreous, nevertheless he appears to overlook the 
bearing of this observation upon "quick cooling". If this mass has 
renained vitreous be~ause of"g_uick cooling", however the word quick 
may be defined, the su.rflt.ce li:;.yers certainly will h"'vo cooled quick­
est and should therefore remain completely vitreous while farther 
into the: mass crystals mi:;ht have time to form and in the deep in­
terior a good deal of it 1;1ight perhaps be expected to crystallize, 
if the rate of cooling is the domin~ting factor. 

The v•:;ry considerable amount of crystallization in the upper 
strata and its almost complete absence in depth is diametrically 
op)osed to the qu.ick cooling idea. 

It WOtlld ap';)ear that Iddings himself was later son:ewhat less 
confident of the dominating influence of quick cooling for in his ~los­
ing paragraph speaking of the lithophysae he says (p. 295) they "are 
of primc:.ry crystallization out of s, molten glass which wi:.s grE.dually 
cooling and consolid~ting - - -". Also in his later work (Chap. X of 
Hague's Monograph on the Geolvgy cf Yellowstone Park, u. S. Geological 
Survey 1899) his only allusion to this vital matter in the discussion 
cf cbsidian formation is confined to the following observaticn (p. 403} 
"Glasses absolut9ly fr,;;e from microli ti~ crystallization are seldom 
met with - - - The colorless glasses free from mic'rolites are in al­
most evory instance highly pumiceous - - - It must therefore have been 
the sudden expansion of the inclosod vapors and the consequent chilling 
of the magma that prevented the mi~rolitic minerals from crystallizing 
before the magma solidified." The reference here is obviously confined 
to the surface layer which, ~hen the pressure is removed on emergence of 
the lava at the.surface, los0s its dissolved glass which thereupon in­
flates the surface layer to l~ pumice which cools almost at once. Such 
pumice is still fo'md here and there on tho surface cf the Obsidian 
Cliff mass n.l though most of j_ t has been carried away by subsequent gla­
cial action. This detail, how0v0r, has little or no bearing up~n the 
quick cooling hypothesis as an explamtion of the vitreous character of 
the grout mass of obsidian below. 

A eood deal of information isstill needed before the manner of 
solidific,,tion of Obsidian Cliff is cmtir0ly clGared up but enough has 
perhaps been said to show th,.t the simple explanation by quick cooling 
needs to be more c:;.refully conside:red. 
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Fany d.nquiries are made r,er:ard.in? autor:ooile road dist&nces 
fr01n Yellowstone Park Points. The follov,in' hi;,'.ve been worked out 
with the aid of the 1927 Lutomollile Blue Boal , Vol., 4, tho 1927 
Yellowstone Hules and Re,\'.;'Ula.t ions ::::,a.mphl,~ t, and a Rocky J.Countain 
Hotorists 192? Official Road raJ) of r;;..-oming. These are civen as 
approximate distances as ror..d g-r&dinc-, • p1:;,.vin[, ar:.d construction work 
will ci::.use changes fron time to time. 

1'1 rom MJ.J.•T:FOTH H01.I.1 SP~HWS: -

Banff . .............................................. . 
J3anff to Spokar1e . .................................... . 
Butte· ..... ............................................. . 
Bi 11 ing:s .. ............................................ . 
Calgary (via Glacier Par~) •.•....•..........••.•.••.• 
Cheyenne ( via C od~ ... l ................................. . 
Cheyenne ( via Lander l ............................... . 
Chicago ( via north entrance, :Billings, to A. Y. P.) •..• 
Chicago (via south entrance anQ A.Y.P.) ••••.••..•.•.• 
Chicago (via east entrance and Big Horns to A.Y.P.) .• 
Chicago (via Yellowstone Trail from north entrance) .. 
Denver ( via Cheyenne) ......•.. , ••..............•.•••• 
Denver (via Salt Lake City, Vernal, and Steamboat 

Springs) ................................. •. 
Glacier Na.tio~al Park (via Great Falls) .••....••••••• 
Glacier National Park ( via Helena and Choteau) ......• 
Glacier National Park ( via Yissoula to west entrance). 
Jae ksc,n, VV~romine .. ..••••............••..••..•...•••••.. 
Kansas City (via Denver, Limon, and Yanhattan) ......• 
Lake Louise ........................................ , ... . 
Los .Angeles (via .Arrowhead Truil) •·············•···•· 
Minneapolis { via Yellowsto:1.e '.::1rail) .•......••••...••• 
Missoula ( via Yellowatone Trail) ..................... . 
lv!oran, ~Vyoming ................ ............... e •••••••••• 
New York City ( vii, north entrance, A. Y.P., Lincoln 

I-1 i gh\v~y) ................................... . 
New York City ( via south entrance, A. Y.P., Lincoln 

Iiif'hVlay} ............................... ., ...... ,. 
New York City (vi& east entrance, Big Horns, A.Y.P., 

Lincoln Highv;aJr) .•.•...•••.•......••.......•.• 
New York Cit:· (via east entrance, Big Horns, 11..Y.P., 

1,.1 bany) ......... ., . . . . . . . . .................... . 
Portland ( via Old Oro{'on Trail) ..................... . 
Portl11nd ( via Yellowstone Trail) .............•..•••.• 
Rapid City ( via :Billings) .......••...•••.•..•.•...•..• 
Sacramento (via ~lko~ Reno) •...•••••..•........•••••• 

Miles 
743.7 
382.6 
203.4 
195.4 
657.4 
616.5 
584.5 

1638.2 
1722.l 
1608.7 
1662.7 

724.6 

982.3 
409.0 
413.0 
514.2 
150.9 

1491.6 
784.6 

1166.8 
1177.7 
344.4 
118.9 

2551.5 

2635.4 

2522.0 

2614.7 
996.8 

1016.4 
631.9 

1143.0 

134 



..,., 
1-

Salt Lake City (via west entrance) ..............•... 
Salt Lake City (via south entrance) .............. ; •. 
s~n Francisco (via Elko, Reno, and Sa~ramento) .....• 
San Francisco ( viu Ely, Austin, and Reno) .........•. 
Seattle ( vie. Yellcwstone Trail) ....................• 
Se&.ttle ( via Old Oregon Trail and Walla. Walla) .....• 
Seattle (via Old Oro~on Trail ~nd Portland)·······•• 
Spokane ( via Yellowstone Tr&il) .................... . 
Spokane { via Old Orer:on Traill .............•........ 
Vancouver (via Yello~stono Tr~il and Seattle) ...... . 

Other National Parks 

Bryce C&.nyon ( via Nephi) ...........................• 
Zion Park (via Kanab)··•·•···•··········•·••··••·••• 
North Rim of the Grand Canyon {via Uephi) ........... . 
South Rim of Grand Canyon {via Lus Vagas and Needles~ 
Rocky }r.ountain ( via Denver and Boulder) ............ . 
Yosemite (via Ely, Tonopa:1, and Yono Lake) .••••••.•• 
Crater Lake (via 0.0.T. and Portland, Roseburg and 

]tedford) ................................. . 
ltt. Rainier (via Yellowstone Trail to Seattle) ..... . 
Glacier P~rk (via Gr0at Falls} .....................• 

From CODY:-

Marnmoth Hot Springs (eust entrance to p&rk 55.4 miles 
from Cody) ................................ . 

Th0rmopolis ...... ................................... . 
Cheyenne . ........................................... . 
Denver ................................................ . 

From GARDHBR:-

Marrunoth }Iot Springs ... ..........•.................•. 
Livingston .......................................... . 
Glacier Park ( via Great F"'lls) .•.................... 
S cattle ............................................ . 

From SNAKS RIVER:-

1~arnrnoth Hot Springs . ••...................•........•. 
Lander . ..... , .......................................• 
Rock Springs ........................................ . 
Cheyenne ( via Riverton and Cas por) .. , .............. . 
>enver {via Riverton and Casper) ........... ~ ....... . 
Salt Lake Cit·;I ................... ....... •. · • • • • • • • • • • 

1'.~iles 
427.8 
501.0 

1242.8 
1276.8 
974.4 

1114.0 
1204.8 

569.4 
965.8 

1141.0 

710 .. 5 
834.2 
842.2 

1320.8 
799.0 

1107.8 

1392.8 
1293.0 
409.0 

126.9 
135.6 
487.8 
595.9 

5.0 
59.4 

4C4.0 
969.4 

88.9 
184.0 
244.0 
510.0 
618.0 
408.O 
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From 1'!I;ST ELL0 17ST0EE: -

1'.1anunoth Hot Sprint~ . .............................. . 
Pocatello ......................................... . 
Boise ............................................ • .......... . 
Port land . .... -• .................................... . 
Scv.tt lo ( via Old Ore con Trail c:nd V!t..11£. 17E..lla) ••.•• 
S::.:.n Fr..:..ncisco (vil. Ely, Austin r1.nd Reno) •..•......•• 

Miles 
~8 
176.3 
448.3 
949.0 

1066.2 
1229 .o 
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PLACE NAl\lJES OF YELLOWSTONE NATIONAL PARK 
(Including thePrincipa_l Dupl~ns and Errors ~etermined in 1927) 

By:- Horace M. Albright, Superintendent 
J.E. Haynesi Act. Director, Yellowstone Park 1fuseum 
llfarguerite Lindsley, Park Ranger 

FORV✓ ARD 

For several years 1 students of t.1:1e history of Yellowstone Nat­
ional Park and of the natural pheno~en~. have noticed in the liter­
ature of the pa:i..'k, e.1;.ri +:he n:19,ps {ptrt::.c11l2.rly those in the very 
valuable Atlas belcng:iu~ to Monogrs,ph ;;_;car), that there is a cer­
tain lack of definiteness in nomencla-c:.1.re. 

In the summer of 1927 Dr . .A. L. Day,. Director of the Geophysi­
cal Laboratory, Washington, D. C. and Mr. J.E. Haynes, Acting Di­
rector of our Yellowstone Tufu.seum, conferred with me about the 
place name problem, and we decided that one of the important 
problems of Yellowstone Park was to study the place names and de­
cide all of the important questions of nomenclature on which we 
could get data fr<lll the old bool::s e.nd maps. 

Accordingly, we constituted ourselves an informal committee, 
and with Park Ranger ].fu.rguerite Lindsley &s research aid and 
secretary, we rode a careful am~lysis of the place names of Yel­
lowstone P.?.rk, with the result th.;.t 11 great many interesting 
questions were settled. The following Hsts, prepared by Miss 
Lindsley, o.nd cc.refully checked by Dr. ky, Mr. Hc.ynes l~nd 
myself, will mc.lt,;6 perm~nent the results of our study. 

We realize that our work is not complete, but, a splendid 
beginning has been made, and Gs soon as time permits~ further 
study Will be given to the problems of Yellowstone nomencl~tu.re 
with special emph::-.sis on the .ru.::.ming of perk fee.tu.res now urmamed. 

There are a number of Yellowstone pioneers who hv..ve not been 
honored by hewing thoi,~ nr..mes plc.ced on natural fee.tu.res of the 
perk. Fortu.nD.tely thoie c..~o a number of unnamed features to which 
the nc.mos of distj_ngu.ishcd pionee:-cs Md boncfr~ctors of the pc.rk 
co.n be given. Of course, the giving of nLmes to fonture::i hereto­
fore unnamed must receive the ~pprov~l of the United StGtes Geo­
grn.phicn.l :Boe.rd. 

Horace M. Albright 
Superin tGnd0n t 

NOTE:- All decisions are bused on the best information 
from a thorough study of the original nc.mes, the present condi­
tion of the features affected, rui.d their relationship to similar­
ly no.med features. In ail cases where now applicable the origi­
no.l names are approved. 
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Togwotec Pc~ss, not Two-Gwo-T00, not Togotoc, not Twogwotoc. 
White Elephc..nt Bc,ck Tcrrc,co, not White Elcphc.nt, not Elcphc.nt's Be.ck. 
Old Bo.th 1[,kc. not Be.th Le.kc. (It w0nt dry in 1926) 
Orc,nge Spring Mound, not Orange Geyser. 
Cheops Mound, not Cheops Spring. 
Sode.. Spring, not Dcdolph Spring. (Dedolph nppec.rs on the a.nc.lysis) 
Stygia,n Caves, not Stygian Cc.ve c..nd Stalactite Cave. 
Cinder Pool, not Verma Spring. (They nre sepcrate springs. The one 

with tho blc.ck globules floa+,ing in whitish water is 
Cinder Po0J.)~ 

Growler-Spr5.ng, (Ne.-· .. r site of forr.1',r rr_):-:·is Lunch Sk .. tion). It is 
somctimAs £>, :'growler" s:;.miL~:::· to the Blc.ck GrowlGr Steam 
Vent, r~nd c.t other times ['., violently boiling sulphur 
spring. 

Ledge Geyser, nocLr Vc.lentine Geyser, erroneously cc~lled ":fu'fu.d 
Geyser" in tho pest. 

Emernld Spring, (Norris). (See r,lso Emorc,ld Pool at Old Fn.i thful) 
Green Dragon Springs, (Name suggested by Rc.ngor Phillips in 1926) 
Phillips Cculdron, nenr Grc.y Lokes Lt Norris. 
Leuther Pool, necr Fountain Pc..int Pot, erroneously called White 

Sulphur Spring. 
Fountcin Pr',int Pot, (Not Tut.romoth Pr.:.int Pots) 
's"t"eo,dy Geyse-r,not Bl~~ck Wc.rrior Geyser. 
Black Warrior Springs, near crater of steady Geyser. 
surprise Pool, near Great Fountain Geyser. {Not near Gentian Pool). 
Grand Prismatic Spring, not Prismatic Lake. 
Midway Geyser Basin, not Excelsior Geyser Basin or Hell's Half Acre. 
Solitary Geyser, not Solitaire Geyser. 
White Pyramid Geyser Cone, not tfhite Pyramid. 
Crested Pool, not Caetle Hell. 
Indian Pond, not Squaw Lake. 

Buffalo Herds {American Bison) will be known as: 
Show Herd (near 1f.illmllloth) 
Lamar Valley Herd - net Tame Herd. 
Mountain Herd - not Wild Herd. 

Gardiner to Iiffammoth 

Gardiner River 
F.agle Nest Rock - nest of osprey or fish hawk 
Boiling River 
Mt. Everts 

Niammoth Hot Springs 

Capitol Hill - glacial terminal moraine 
Devils Thumb - not Devil's Thumb 
Hymen Terrace 
Liberty Ca.p 
Minerva Terrace 
Mound r.rerrace 



Y.tammoth Hot Springs (Continued) 

Cleopatra Terrace 
Old Palette Spring - not Palette Spring 
Main Terrace 
Blue Sprj_ngs 
Canary Spring 
Jupiter Sprin3s 
Jupiter Terrace 
Pulpit Terrace 
Cheops Mound - not Cheops Spring 
The Buttress 
Highland Terrace 
New Highland Terrace 
Lookout Point 
Devils Kitchen 
Old Bath Lake - not Bath Lake 
Orange Spring Mound - not Orange Geyser 
Soda Spring - n~t Dedolph Spring 
Stygian Caves - not Stygian Cave and Stalactite Cave 
Squirrel Springs Ridge 
White Elephant Back Terrace - not White Elephant or Elephant's Back 
Glen Spring 
Old Ange 1 1rerrace 
Angel Terrace 
Clematis Creek 
Clematis Gulch - not Chinama.us Gulch 
Primrose Creek 
Snow Pass 
Sentinel Butte 
Elk Plaza 
McCartney Cave 
The Esplanu.de 
The Grottoes 
Narrow Gauge Terrace 
Pinyon Terrace 

The Hoodoos 
Silver Gate 
Bunsen Peak 
Terrace Tuiountain 
Golden Gate 
Cathedral Rock 
Rustic Palls 
Glen Creek 
Swan Lake Flat 

Mammoth to Norris 

Electric Peak - elevation 11,155 
Gallatin Mountains 
Swan Lake 
Quadrant Mountain 
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Tuia.mmoth to Norris (Continued) 

Bannock Peak 
Antler Peak 
The Dome 
Mt. Holmes 
Trilobite Point 
Gardiner River 
Obsidian Creek 
Willow Park 
Apollinaris Spring 
Crystal Spring 
Obsidian Cliff 
Beaver Lake 
Ancient Beaver :Dam - note length 
Le~ade Creek - the old Green Creek 
Semi-Centennial Geyser 
Roaring Mountain 
Twin Lakes 
Bijah Spring 
Frying ?an Spring 

Porcelain Basin 
Growler-Spring 
Onyx Spring 
Opal Springs 
Porcelain Terrace 
Blue Geyser 
Apple Green Geyser 
Primrose Springs 
Iris Spring 

Norris Geyser Basin 

Arsenic Geyser - not Arsenic Spring 
Constant Geyser 
Whirligig Geyser 
Hurricane Vent - not Hnrricane or Hurricane Geyser 
Congress ?ool 
Locomotive Spring 
Nuphar Lake 
Ledge Geyser - not Mud Geyser 
Valentine Geyser 
Black Growler Steam Vent 
Crown Crater - not Crown Geyser or Crcwn 
Ebony Geyser 
Harding Geyser - not Tip~ecanoe Geyser 
Steamvalve Spring 
Bathtub Spring - not Schlammkessel 
Emerald Spring - not Emerald Pool 
New Crater Geyser - not Fissure 
Minute Man Geyser - not Minute 
Jftonarch Geyser Crater - not M:onarch or Monarch Geyser 
Vermilion Spring 
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Norris Geyser Basin (Continued) 

Echinus Geyser 
Fearless Geyser 
Palpitator Spring - not Palpitator 
Corporal Geyser 
Veteran Geyser 
Vixen Geyser 
Double Bulger 
Pebble GeyLJer Cone 
Cradle :Mud Spring 
Coral Geyser 
Pearl Geyser 
Phillips Cauldron 
Green Dragon Springs 
Little Alcove Spring 
Big Alcove Spring 
Gray Lakes 
Medusa Spring 
Hydropha.ne Springs 
Recess Spring - within Norris Geyser Basin, not at the head of 

Elk Park 
Orpiment Springs 
Perpetual Spouter 
Ragged Hills 
Crystal Spring 
South Fork Tantalus Creek 
Fast Fork Tantalus Creek 
Tantalus Creek 
The Reservoir 
Verma. Spring 
Cinder Pool - separate from Verma Spring 
Horseshoe Spring 
Realgar Springs 
Frying Pan Springs 
Realgar Creek 
Receptacle Spring 
Rock Spring 
One Hundred Spring Plain 
Sieve Lake 

Gibbon River 
Virginia Cascades 
Virginia Meadows 
Solfatara Plateau 

Norris to Canyon 

Norris to Madison Junction 

Norris Geyser Basin 
Elk Park 
Gibbon River 
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Norris to Madison Junction (Continued) 

Duck Rock 
Chocolate ?ots 
Gibbon Meadows 
Paint Pot Hill 
Artist Paint Pots 
Monument Geyser Basin 
Beryl Spring 
Iron Spring 
Gibbon Falls - 80 feet. 
Terrace Spring 
Madison Junction 
Gibbon River 
Firehole River 
Madison River 

Madison Junction to West Yellowstone 

National Park Mountain 
Purple Mountain 
Madison River 
Mt. Haynes 

Madison Junction to Old Faithful 

Firehole River 
Ancient Geyser Cross Section 
The narrows 
Firehole Cascades 
Nez Perce Creek 
Porcupine Hill 

Kidney 
Oakleaf 
Round 
Jug 
Cliff 
Gourd 
Stirrup 
Fungoid 
Lone Spring 
Thud Springs 

Lower Geyser Basin 

Y.a.leidoscope Geyser - not I:aleidoscope 
Pithole Springs 
Sprinklers 
Gentian Pool - not Gentian 
Clepsydra Geyser - not Clepsydra 
Leather Pool - not White Sulphur Spring 
Fountain Geyser - not The Fountain 
Jet Geyser - not Jet 



~r Geyser Ba.sin (Continued) 

Fountain Paint Pot - not Mammoth Paint Pots 
Silex Spring - not Silex 
Celestine Pool - not Celestine 
Bellefontaine Geyser - not Bellefontaine 
Jelly Spring - not Jelly 
Spasm Geyser 
Tangled Creek 
Underhill Spring 
Narcissus Geyser - not Narcissus 
Bead Geyser - not Bead 
Pink Cone Geyser 
Hot Lake - separate from !t'irehole Lake 
Black Warrior Springs - not Black Warrior (meaning Steady Geyser) 
Steady Geyser - not Black Warrior Geyser 
Firehole Lake 
Young Hopeful Geyser 
Tank Spring 
White Dome Geyser 
Surprise ?ool - not Surprise (deleted from near Gentian Pool) 
Firehole Spring 
Broken Egg Spring 
White Creek 
The Five Sisters Springs 
The -Diamond Spring 
Black Spring 
Buffalo Pool - (see also Buffalo Spring or Skeleton Pool) 
Ojo Caliente Spring 
Skeleton Pool - (Bu.ffalo Spring? See also Buffalo Pool) 
Goose Lake 

Midway Geyser 3as in 
{Not Hell's Ha.IT Acre or Excelsior Geyser Basin) 

Excelsior G\3yser Crater - not Excelsior Geyser 
Flood Geyser - not Flood 
Indigo Spring 
Iris Pools 
Opal Pool 
Grand Prismatic Spring - not Prismatic IP,ke 
Tromp Spring - not Tromp 
Turquaise Pool - not Turquoise Spring 

Upper Geyser Basin 

Mustard Springs 
Avoca Spring - not Avoca 
Silver Globe Spring - not Silver Globe 
Shell Geyser - not Shell 
Jewel Geyser - not Jewel 
Sapphire Pool 
Biscuit Basin 
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Upper Geyser Basin (Continued) 

Cauliflower Geyser - not Biscuit J3asin 
Mirror Pool - not Mirror 
Calthos Spring - not Calthos 
Sprite Pool - not The Sprite 
Gem Pool - not Gem 
Restless Geyser - not Restless 
Bench Spring - not Tomato Soup Spring 
Iron Springs 
Artemisia Geyser - not Artemisia 
Sentinel Geysers - not Sentinel Geyser 
Morning Glory Pool - not Morningglory 
Cyclop Spring - not Cyclops • 
Fan Geyser - not The Fan 
Mortar Geyser - not Mortar 
Chain Lake - not Chain Lakes 
Riverside Geyser 
Spa Geyser - not Spa 
Rocket Geyser - not The Rocket 
Grotto Geyser - not The grotto 
Splendid Geyser Crater - not Splendid Geyser 
Brilliant Pool - not Brilliant 
Bonita Pool - not Bonita 
Daisy Geyser - not Daisy 
Comet Geyser - not Comet 

-=--

White Pyramid Geyser Cone - not White Pyramid 
Punch Bowl Spring - not Punchbowl or The Punchbowl 
Black Sand Pool 
Iron Creek 
Sunset Lake - not Sunshine Lake 
Rainbow Pool 
Handkerchief Pool 
Whistle Geyser - not Whistle 
Green Spring 
tmerald Pool 
Niobe Creek 
Cliff Geyser - not Cliff Spring 
Spouter Geyser - not Spouter 
Pine Springs 
Three Sisters Springs - not Three Sisters 
Myriad Group 
White Geyser 
The Ru.in 
Bijou Geyser - not Bijou 
Mastiff Geyser - not The M!!'stiff 
Catfish Geyser - not The Catfish 
Giant Geyser 
Purple Pool - not Purple Spring 
Round Springs 
Oblong Geyser 
Inkwell Spring - not The Devil's Inkwell 
Motorboat Vent - not The Motorboat 
Orange Pool 
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Upper Geyser Basin (Continued) 

Spanker Spring - not The Spanker 
Terra Cotta Spring - not Terra Cotta 
Tortoise Shell Spring - not Tortoise Shell 
Crested Pool - not Castle Well 
Castle Geyser 
Chinaman Spring - not The Chinaman 
Old Pai thful Geyser 
Chromatic Pool 
Beauty Pool 
Wave Spring 
Economic Geyser Crater - not Economic Geyser 
Calida Pool - not Calida 
Limekiln Springs - not The Seashell 
Witches Cauldron 
Turban Geyser - not Burning Pool 
Grand Geyser 
Triplet Vents - not The Triplets 
Solitary Geyser - not Solitaire Geyser 
Bulger Spring - not The Bulger 
The Churn 
Spasmodic Geyser - not Spasmodic 
Sawmill Geyser - not The Sawmill 
Tardy Geyser 
Scalloped Spring - not The Teakettle 
Chimney Cone - not Chimney 
Liberty Pool 
Sprinkler 
Lion Geyser 
Lioness Geyser 
:Big Cub Geyser 
Little Cub Geyser 
:Beach Spring 
Doublet Pool - not The Doublet 
Sponge GeY.ser - not The Sponge 
Teakettle Spring - not The Teakettle 
Model Geyser 
Giantess Geyser - not The Giantess 
Vault Spring - not The Vault 
Infant Geyser 
Butterfly Spring - not The Butterfly 
Anemone Geyser 
Midget Geyser 
Beehive Geyser 
Topaz Spring 
Far Spring 
Goggles Spring 
Cascade Geyser - not Cascade 
Sputterer Spring - not The Sputterer 
Mottled Pool 
Dragon Geyser 
Lone Star Geyser - not Lone Star 
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Upper Geyser Basin to West Thumb 

Kepler Cascades 
Spring C~eek 
Tu.rtl"? Rock 
Nor=is P~ss (with arrow) 
Craig Pass 
Is'?, Le,ke (Atlantic Slope) 
Continental Divide - 8,262 feet 
Isa Lake (Pacific Slope) 
Co:::-kscrew m.11 
Herron Creek 
De Lacy Creek 
Shoshone Point 

Shoshone Lake 
Teton Hountains 

Dry Creek 
Continental Divide - 8,365 feet 
Yellowstone Lake 
Duck Lake 

West Thumb 

Thumb Paint Pots 
Lakeshore Geyser 
Fishing Con€! 

West Thumb to South F.ntrance 

Continental Divide - 7,981 feet 
Dogs Head Creek 
Lewis Lake 
Aster Creek 
Lewis Falls 
Lewis River 
Moose Falls 
Crawfish Creek 

West Thumb to Lake Junction 

Bluff Point 
Arnica Creek 
Pumice Point 
Spruce Point 
Mt. Sheridan (with arrow) 
Dot Island 
Stevenson Island 
Absaroka :Mountains 

Sleeping Giant 
Weasel Creek 
Bridge Bay 

(Side Road) 
Natural Bridge 
Bridge Creek 
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Lake Junction to East Entrance 

Pelican Creek 
Indian Pond or Squaw Lake 
Turbid Lake 
Bear Creek 
Lal:e Butte 
Cub Creek 
Sylvan Lake 
Top Notch ?eak 
Lake Eleanor 
Sylvan Pass - 8,559 feet 
Middle Creek 

Mud Geyser 
1'.fil.d Volcano 

Lake Junction to Canyon Junction 

Dragons ~=outh Spring - not G,..een Gable Spring 
Hayden Valley 
Elk Antler Creek 
Trout Creek 
Ora ter Hills 
Sulphur Eountain 
Alum Creek 
Otter Creek 

Grand Canyon 

Artist Point 
Inspiration Point 
Point Sublime 
Point Lookout 
Grand View 
Red Rock 
Cascade Creek 
Crystal i<alls 
Castle Ru.ins 
Glacial Boulder 
Upper Fall - 109 feet 
Lower Fall - 308 feet 

Hedges Peak 
Dunraven Peak 

Canyon Junction to Tower Fall Junction 

1Jft. W,;,shburn ( from summit) - elevation lC ,346 feet 
Yellowntor,e Lake and Teton Mountains 
Yellows"corie Canyon a.nd Absaroka 1Eountains 
Gallatin Eountai.ns 
--Dtm:t:·l:',YS'n Peak and the Geyser Basins 

Carne].ian Creek 
Tower Creek 
Antelope Creek 
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_2!:nyon Junction to Tower Fall Jnnction (Continued) 

Specimen Ridge 
Tower F3.ll (with arrow) 
Overhar.ging Cliff 
Paliss.,des 
The Needle - not Cleopatra's lTeedle 

Tower Junction to Cooke City Station 

New Earonett Bridge 
Specimen Ridge 

Fossil Trees 2½ miles (with arrow) 
Lamar River 
Lamar River Ca.nyon 
Soda Butte Creek 
Soda Butte 
Druid Peak 
Mt. Norris 
The Thunderer 
Soda Butte Canyon 
Pebble Creek 
Devils Well (with arrow) 
Amphitheater Creek 
Baronett Peak 
Abiathar Peak 

Petrified 'I1ree 
Elk Creek 

Tower Junction to Tub.mmoth Hot Springs 

Crescent Hill - not The Gut 
Geode Creek 
Oxbow Creek 
Blacktail Deer Creek - not Blacktail Creek 
Wraith Falls 
Lupine Creek 
Lava Creek - ~ot East Gardiner River 
Undine Falls 
Sheepeater Cliffs 
Indian Teepees 
Gardiner River - not Middle Gardiner River 
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CLIMATIC FEATURES OF YELLOWSTONE NATIONAL PARK 

By Edgar H. Fletcher, Meteorologist 
U. s. Weather Bureau - Yellowstone Park, Wyoming 

The nature of the rll&l'l,Y inquiries on the part of the ever-increasing 
throngs of tourists that annually visit Yeilowstone National Park would 
indicate that the weather and climate of this unique region is not well 
understood; The object of this article is to set forth some of the sal­
ient clinia.tic and allied physical features peculiar to this vast wonder­
land that has been set apart "for the benefit and enjoyment of the peo­
ple." 

~1he Weather Bu.reau Observatory, erected in 1903, is situated on a 
built-up section of extinct hot springs formation on a northeast moun­
tain slope at 1/Tammoth Hot Springs within the park, five miles south of 
the northern entrance at Gardiner, Montana. At this place are located 
the local p,nd field headquarters of the National Park Service; also the 
YellowstonQ- Park, Vfyoming post office. The elevation here is 6,241 
feet above sea level; latitude 44° 58' N., longitude no 0 42' w. The 
general character of the vicinity is mountainous, with elevations reach­
ing to 8,000 and 9,000 feet within a comparatively short distance. 

From the northern entrance near the mouth of the Gardiner River 
canyon, pa.st Mammoth Hot Springs through Golden Gate canyon to the 
main plateau-level of the park, the elevation rises from 5,300 feet 
to 7,500 feet in a distance of less than ten miles. This may be seen 
from Figure 1, which is a north-south profile of the whole park re­
gion, including the Teton 1:ountains and Jackson Hole section. 

Yellowstone National Park at lJl'esent comprises an area of 3,348 
square miles or about the combined size of Delaware and Rhode Island, 
and contains more spectacular hot-water phenomena, in the form of ac­
tive geysers and hot springs, than all the rest of the world combined, 
besides bein3 one of the world's greatest wild .:,nimal presei·ve. Its 
great central plateau has an avcrae~ elevation of approximately 8,000 
feet, surrounded by mountains whose peaks rise to from 10,000 to 
11,.000 feet, ombracing a section of the main ranges of the Roclcy Moun­
tains. The whole rogion is built up of material once ejectod from far 
beneath th~ surface by volcanic activity. 

Within the central valleys are located several lakes, the largest 
of which is Lake Yellowstone, with an area of 139 square miles, the 
second largest body of water at its elevation in the western hemisphere. 
Tho Yellowstone River is tho outlet of this lake, and its placid waters 
a few milos north plunge over gigantic waterfalls into a canyon of in­
describable grandeur and magnitude, 

However, this is chaructcristic of all streams flowing out of this 
elovate:d rogion sevr.;rr .. l thousand foot hir;hcr the..n th0 surrounding coun­
try. A sGrios of c11scados or c;:;,tarc,cts io formC:d whore the water flows 
over the odgc-s of the igneous rocks. Some of the ll1.rger rivers, as the 
Yelloii-vstont:; .:.:.nd G;:;.rd:in(..r, ru:~ve cut dco:i chcsms or canyons far back into 
the 10.vc.. beds within tho park, thus producing high wn.t0rfo.lls and steep 
casc~dos almost within the he~rt of this rogion. 
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CLilfJATIC FEATURES OF YELLOWSTONE NATIONAL PARK Fletcher. 

The Continental Divide, traversing the southwestern section, sheds 
the waters of the park to both the Atlantic and .Pacific Oceans. Three 
large rivers, the Snake flowing westward to the Columbia, and the ]tfad-
ison and tne Yellowstone flowing northward to the Missouri, have their heag 
waters in this region, which has aptly been termed the "top of the world. n·: 

Authentic weather records date back to 1887, the early record of 
temperature and precipitation having been made under the direction of 
the army surgeon stationed at what was then known as Fort Yellowstone. 
Subsequ.ent~to 1903, a fully equipped meteorological station has been in 
operation, and continuous autographic records are made of temperature, 
rainfall, wind direction, wind movement, sunshine and barometric pres­
sure. Tha anemometer, wind vane and electric sunshine recorder are 
located on.the roof of the two-story Weather :Bureau building, which is 
surrounded by an open lawn of one acre. The thermometer shelter, tip­
ping-bucket rain-gage and lfiarvin shielded rain-and-snow-gage are lo­
outed over sod groµnd on rear of the reservation. 

In cooperation with the National Park Service, records of temper­
atu.re and precipitation have been ma.de at twelve ranger stations at dif­
ferent points in the park. 

The chief characteristics of the climate are the short, cool sum­
mers, the 'long, rigorous winters with a. tendency to linger late in the 
spring, and the usually pleasant, open falls. The severity of the win­
ters is not due so mu.ch to prolonged periods of extremely low temper­
atures, bu.t rather to the persistence of comparatively low temperatures 
and mu.ch cloudy, unsettled weather with frequent light snows. 

The o~casional severe cold waves that occur do not continue for more 
than two oi: three days Without some moderation in temperature. An ex­
ception to this rule was in the unprecedented cold wave of December 
1924, vihen the minimum temperature at the Wea!ier Bureau station did not 
rise above.26° below zero for five consecutive days, and above 12° below 
zero for t~n days. 

Frost or freezing temperature occurs frequently &t tho higher levels, 
even in the summer months. A lack of knowledge of this fact is sometimes 
surprising, if not a little unplecsant, to the unDrepared tourist coming 
from the hot weather prevailing at lower altitudes. 

Except for slightly greater extremes, the tempera.tu.re conditions 
over the main park plateau for the midsu.mmer sea.son compo.re closely with 
those of the mid-winter months at Yuma, Arizona, nnd approximately with 
the eo.rly May temperoturos .:-.t lower-o.ltitude stti.tions in the same gen­
eral lo.titude. 

The highest tempertlture ever recorded in the p~rk was 97°. The 
record for the pc.st 25 ye~rs shows tho.t the tempera.tu.re at the Weo.ther 
Bu.reau station reaches 90° only once in about ea.ch ten yea.rs, but less 
frequently at places of higher altitudes. 



CLIMATIC FEATURES OF YELLOWSTONE NATIONAL PARK Fletcher 

The lowest temperature ever recorded was 59° below zero at River­
side ranger station near the western entrance, December 19, 1924. 
The 4g-year absolute minimum temperature at the Weather J3ureau station 
is 41 below zero, which occurred January 14, 1888. On an average, 
the minimum reaches 30° below zero only once in about each decade at 
the latter·· station, while occurrences of from 15° below to 20° below 
zero are to be expected almost every winter, and the average number of 
days annually with temperature of zero or below is 24. 

J3ut it must be remembered that much of the main region of the park 
lies above the 7,50O-foot level, where a marked increase in the degree 
of severity of the winter clinnte prevails, as compared with the record 
at Mammoth Hot Springs. However, it may be stated that the effect of 
subzero weather seems to be somewhat a.meliorated in this dry atmosphere. 

The dt:µly range in temperature in summer is quite mo.rked the tem­
perature often ranging from 35° or 40° during the night to 756 or ao0 

in the afternoon. The summer and early fall sea.sons are especially de­
lightful o.nd invigorating, having an ample supply of sunshine under 
fuvorable temperature conditions. There being less scattering and ab­
sorption of the solo.r rays at this altitude by rec.son of the purity and 
dryness of the air, the sunshine is very intense and exhilarating. 
This accounts for the remarkable growth of nc.tive grasses and wild 
flowers during the extremely short g•owing season. 

No o.gricu.lturo.l pursuits are carried on ~ thin the park except 
that necesS'O.ry to provide hay for the winter sustemmce of the large 
buffalo herd, and ton limited extent that of the elk c.nd other ani­
mals when natural forage is inc.dequate or buried beneath unusually 
deep or crnsted snow. 

A wide variety of animo.l and plant life peculiar to the different 
temperature zones formed by the variation in altitude is found wi~hin 
the po.rk, representing in la.titu.de the region from the temperc.te to 
the frigid floral and fau.na.l realms; but in the park the distribution 
depends upon altitude instead of latitude. This range of o.nimc.l c.nd 
plant forms w::.y be illustruted by the bird-life. such extreme forms 
as grebes, pelicans and thrushes show the wide rcnge in classification; 
while the presence of humming-birds, the lnzuli bunting, rosy finches 
and the :&.rrow goldeneye duck indicate the v~st geoer~phic~l range 
represented. 

The normal annual precipitation incrc~ses from slightly less tho.n 
15 inches near the northern boundo.ry to nbout 31 inches at Snc.ke River 
on the southern border. The region is scmfo.rid; c.nd ,1hile precipitc.tion 
is well distributed throughout the yor.~r, the w:inter c.nd spring months 
receive slightly heo.vier amounts. Cloudy do.ya v:i th continuous rain are 
of rare occurrence at o.ny s0ason, but summer thunderstorms occur fre­
quently, though usu~lly mild in character and often o.ccompcnicd by 
light ha.il. 
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CLINJA.TIC FEATlT'.JES OF YELLOVvSTONE NATIONAL .P.A.RIC Fletcher ________ .., ___________ ,A .... _,_,_ -

The total o.:unu.al snowfall at the Weather Bureau station is about 
100 inches for the average season. ~lide variations from this normal 
occur, however, ranging during the past 40 years from a maximum of 210 
inches in .1890 to a minimum of 20 inches in 1915. On account of the 
low absolute moisture content of the air the ave.rage daily snow£all, 
except for an occasional storm at infrequent intervals, is extremely 
light, but it is of frequent and almost daily occurrence during mu.ch 
of the cold season. 

The greatness of the total annual depth is chiefly accounted for 
by reason of the fact that very little melting occurs until spring. 
There is nevertheless considerable settling of the snow caused by days 
of comparatively mild temperatures, by an occasional, but not well 
marked "chinook" cond.i tion, or by evaporation into the thin air pre­
vailing at this altitude. 

Snow in material depths does not normally accu.tm.1late at M:unmoth 
Hot Springs until midwihter or past, and the highway from there to the 
northern entrance at Gardiner, Montana is open for travel during the 
entire yea~. The average depth of snow on the ground at the end of 
February for a period of 23 years at the Weather Bureau station is 
12.6 inches, while the greatest depth ever recorded is 35.6 inches.in 
March, 1917. 

In general the region of greatest snowfall.is in the southern 
third of the park, where the average annual accumulation is slightly 
more than 200 inches, and depths of upward of 100 inches on the ground 
are measured in the early spring. In years of abnormal snowfall, 
depths in e.xces.s of 15 feet accu.tm.1lated on portions of the higher 
divides. This method of nature in storing moisture high up on the 
watersheds ·to be melted in the late spring or early summer, is of 
great economic value to the park as well as to regions at lower levels 
that depend upon its waters. 

A seas on of unusuc.lly light snowfall hus quite an adverse effect 
upon the park, e.s the proper display of mt.ny of the natural wonders 
crowded into this region depends upon soil moisture o.nd stream-flow. 
The geysers and hot springs are more active with a plontiful supply 
of water. Snow in quantities thct insure lute melting not only con­
tributes to thG growth of nn cdequatc supply of nitural forage for 
the large herds of wild animc.ls, but it mc,terially minimizes the 
pc,rk' s e;rec.tost mcnuco - the fire hn.zo.rd in summer. 

Contrary to~ popul~r belief, the weLther nt this pl~ce in win­
ter, with its disagreeable features of cold, snow, wind and storm, is 
not without its eQonomic irnporto.nce; on tho contro.ry, the country 
thrives because of it. Even the "ill wind" serves l'. useful purpose 
in drifting and piling tho snow into deep depressions end cc~eyons, 
and thus retarding its melting until late in the ~eason. These large 
bodies of compcct snow in sheltered pl,:.ces act as natural reservoirs 
to conserve the wa.ter supply, and to diminish destructive floods, which 
are sure to occur with the rapid melting of blanket snow. 
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CLIMATIC F.EATtJRES OF YELLOWSTONE NATIONAL PARK Fletcher 

\'lhile the w~nd movement is fairly active, velocities beyond forty 
miles per hour do not often occur, except over the more elevated and 
o,en stretches. Situated to the southward of the main Alberta and 
North Pacific storm tracks, and at an elevation to be least affected 
by the deflecting influences of the surrounding topography, the pre­
vailing winds are from the sou.th and sou.thwest for every month of the 
year. Northerly or westerly winds occur only for brief periods at 
rather infrequent intervals, and usually are accompaniments of cold 
waves in winter. No damaging storms have been recorded. 

Fogs ~arely occur, except in the vicinity of the larger lakes and 
in the geyser basins during the colder season of the year. 

The hot springs and geysers do not affect the weather at any appre­
ciable distance from their location. However, local condensation in 
fog-lik€ form is quite marked in the ma.in thermal regions in winter. 

In a few remarkable instances the general severity of winter con­
ditions fails to h&ve its usual effect upon the fauna. This is due to 
the offsetting influence of thermal springs and warm, open streams. 
Thus it happens that one may have the weird experience of flushing 
Wilson snipe amid the snow and in the extreme cold of January, for 
the snipe remain all winter along the steaming overflow streams that 
carry off the water from Mammoth Hot Springs. Several other species 
of birds, which are ordinarily only summer residents in similar lat­
itudes, remain along the open streams all winter. 

Figures 3, 6, 9 o.nd 10 show graphically the monthly values of tem­
perature, precipitation, humidity, sunshine and wind as recorded at the 
Weather Bureau station, Mammoth Hot Springs, while Figures 2, 4, 5, 7 
and 8 sho~ anJru.al averages and extremes for the entire park, as deter­
mined from .. the records of the 13 stations where weather observations 
have been made. 

OWing to sharp differences in el~vation within short limits, the 
climate varies considerably with locntion. Therefore, it should be re­
membered toot wide deviations from the chc.rted values mD,y exist in the 
more elevated regions where no records h.a.ve been kept. 
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ON BEING A RANGER NATURA.LIST 

By Ansel F. Hall, Chief Naturalist, N. P. S. 

Let's sit down and chat a few minutes about this business.of 
bein~ a Ranger Naturalist~ Those of you who have been chosen for 
this inter~sting work already know more or less about the duties 
which are e·:.pected of you by your Governrnent - you l:nov: that you 
may be exp0ct:Jct. to 1,.s,ense info1wation 1 to deliver lectures, to 
lead trips afiel::.:., (.JJ')d to conduct or n:~ect other such educational 
activities. In th::.s Ranger Natural::.s i; 1-.anual and in your daily con­
tacts w:i.th other educational officer&, you will continually have be­
fore you references and advice about your official work. 

It is not this official work which I wish to discuss at the 
present time, but rather something which probably touches you per­
sonally more closely than any other phase of your summer's work. 
I wonder if you have analyzed your personal reasons for joining 
the Park Service educational staff &nd what you, yourself, are 
planning to gain from your summer's experience? Surely, there is 
something besides a "job" that has brought you to the pa.rk. I• 
it the possibility of carrying on technical field work in your own 
branch of science in this great natural reserve? Is it the possi­
bility of broadening your scientific horizons? Is it the possibil­
ity for public service? I wish that I might talk with each one of 
you personally about your plans before you start your Government 
duty because - well, simply because, I could probably save you from 
some disappointments o.nd could possibly point out a number of oppor­
tunities tru::.t will be of great v~lue to you personally. 

You. are not obligated to tcke advc.ntage of these opportunities. 
The Park Service educational staff functions primarily to help the 
hundreds of thousands of visitors to a greater enjoyment of the 
parks through enthusiastic understanding of their scientific features. 
Wh..'1.t you, yourselft get out of it is entirely "up to you". This mAy 
sound like a sermon, but I ho.ve seen so many Ra.nger Naturo.lists who 
were disappointed at finding it impossible to conduct research 
problems which they h.o.d plc.nned and who c.woke too le.ta in the season 
to the other possibilities which lay before them, that I ~m going to 
attempt, even ct the risk of r.:ppeo.ring pedc.ntic, to lc.y before you 
some c.dvice rosed upon the experience of RD.nger Naturalists of past 
yea.rs. 

In the first place, do not come to the park expecting to oarry 
on important scientific resecrch-in your pGrticular brc .. nch of nat­
uro.l history. Your "job" should req_uire c.t lee.st eight hours of 
your time each d.o,y, and you must expect this time, and perhaps more, 
to be devoted to serving the public or to the preparation for the 
details of this service. We hope that a portion of the time of 
staff members will ultimately be set aside for research problems, 
but under present conditions r.ny research must supplement rui al­
ready exceedingly heavy official progrom. You will find if you 
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do undertake such a problem "on your own" that your available time 
wili be exceedingly limited and you will be in an atmosphere of 
activity which practically precludes deep and consecutive thought 
on a single important problem. 

Ranger Naturalists have found it possible, however, to collect 
scientific field data and specimens at various odd times and while 
conducting :fi.eld trips. These data when afterwards worked up at 
leisure, have o:f'~;entimes proved +,::-be exc-:eedingly va.luable. 

There are sevd::a.:. splendid oppor~::nL~ties for research which 
few Ranger Naturalists realize at the bebinning of their service. 
These opportunities lie in the development of teaching methods 
and in the working out of the most effective means of reaching the 
people with whom you come in contact. It is only in the past few 
years that the importance and the possibilities of adult educa­
tion have been nation.ally recognized. We in the Park Service have 
been conducting adult educatiunal activities in the field for 
almost a decade, and out of our experience has evolved a general 
knowledge of the most effective methods of reaching our public. 
We have been so beset, however, with the great demand for service 
that it ha.s only been possible to work out the simplest principles 
of adult education, and these merely by empirical methods of trial 
by error. There remains before us a vast field of research for 
those interested in developing the science ~nd art of teaching; 
and in formulating its principles. Where else in the world but in 
the National Parks could be found a sincle organization which 
serves two and a hulf million people per ye&r in such outdoor lab­
oratories as these? Vlhere else could we find people as receptive 
as these visitors who hc~vo come, some of them, thousands of miles 
to see the very things which we are here to explain. Delivering a 
lecture or leading a field trip is not merely a job! It is an 
opportunity - an opportunity, first, to broaden your experience 
and improve your technique in educationo.l methods, c.nd secondly 
a.n opportunity to carry on real research problems in adult educa­
tion. Great will be the reward to the man who succeeds in formu.­
lating the principles of adult educution in our many lines of ser­
vice! Think of the opportunity of applying these principles to 
help our two c.nd a half million rumu.al visitors, a.nd think also of 
the possibilities in cpplying these educationo.l principles to 
similar work throughout our countryt 

Whether or not you attempt individual research in the methods 
of adult education, there ere other opportunities which you can 
scarcely escape. You mcy expect to benefit greatly by the personal 
contacts which you mo.ke during your service in the park. From the 
standpoint of public service, personal contccts are vitally neces­
sary to carry the message. The facts which you deliver in a lec­
ture rnr:.y be exceedingly important, c.nd you rnc.y also stir up much 
enthusiasm in your audience, but your best "missiono.ry" work will 
be o.ccomplished when you meet, singly or in twgs or threes, tht;se 
who are most interested. \Vb.ether it is your nature or not, you 
must be n social (or perhaps I should say sociable) individual 
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during your service in the park. Alweys mix with your audiences 
after your lecture and then, as well as at all other times, try to 
encourage the interest which these people display. Not only is this 
an important part of your work, but you will find it a most agree­
able part if you ap:Jrooch it with the idea of making friends, both 
for yourself and the pe,rk. 

How wiJl y0u benefit most sci8n,t-i.fically from your experience 
in the pa 1'.'k'i' I would say by broad0ni:1g tour scientific horizon. Re­
gardless of what yo,.;.r training has been, you are expected to inter­
pret the out of 0.oors not in terms of botany or geology or zoology 
alone, but in terms of natural comnnmities. You may be a geologist 
assi;gned to conduct trips over the geyser formations at Old Faithful, 
but dispensing 0eological information will not suffice. Your vis­
itors are interested in the park as a whole and its ma.ny phases of 
wild life; they will ask you questions about the. birds and flowers 
on the trailside. .At first it will keep you "on your toes" to 
supply all this varied inforrw.tion, and you may wonder if informa­
tion of this kind is important in a region so interesting because 
of its thermal phenomena. You will soon realize, however, the 
value of these other phases of natural history; were it not for 
such occasional variety you could not maintain vital interest in 
the big Md impork~nt scientific features. 

The very fact that you must accumu.lcte this mE1ss of general 
field information in a number of sciences will prevent your deep 
study of any one subject during your puriod of service. You will 
find at the end of the secson, however, that you will look upon 
your own branch of science with an entirely new perspective. Tho 
importance of this perspective in science cannot be overestimated; 
it is worth fnr more than a munmer of generalization. Several 
Ranger Naturalists have told me that as they returned t~ teaching 
or rese~rch in their own field, they were astonished at the un­
suspected depth and breadth of many of their own problems when 
looked at with a new and broader perspective. 

These suggestions, fellow nr.. turnlists, are offered to you 
merely to indicate e. few of your op~ortuni tiGs. No one will urge 
yo~ to follow them. The value, to yourself, of your.summer in 
Yellowstone will be ex~ctly what you choose to !lll':,ke it. 




