
WAHHmG'l'ON HEOLOGICAL URVEY 

ll.ENRY LANDES, State Geolog-ist 

B ULLETI N o. 9 

The Coal Fields of Kittitas 
County 

By EDvVIN .J. SAUNDER ' 

• 
01, rll l' IA: 

FllA)( J, l!. [..\ ~I ijQJI)( ~ ~1· m.1 r l'IIIXTF.R . 

l!l 14 





BOARD OF GEOLOGI C.AL SURYE Y. 

Governor EitKEST L1::rr1rn, Clwirrnrm. 

Lieutenant Governor Lours 1". H AJlT. 

State Treasurer Enw .. \RJ) .:\l F.ATff, Secret(lry. 

P reside.at E . A. BRYAN. 

Hexn.,· LANDES, State Geologist. 



LETTER OF TRANS)lIT'l"AL. 

Governor Ernest Lister, Chainnan, and J,J e1nbers of the Board 
of Geological Survey. 

G ENTLEM 1s1' : r have the honoL· to submit herewith a report en

t itled "The Coal Fields of Kittitas County," by E. J. Saunders, 

wit·h the recommendation t h~it it be printed as Bulletin No. 9 of 

the Survey reports. 
Very respectfully, 

H ENltY L ANDES, 

State Geologist . 

U niversity Station, Seattle, November ~3, 1914. 



TABLE OF CONTENTS. 

Page 
ILLUSTRATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

INTRODUCTlON 
Location and extent of the coal fields......................... 13 
Previous work In tbls field.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H 
Method of 11rese11t investigation............................... 15 
Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
History of development. ...................... ... .......... . . . 17 

CHAP'rER I. Gr;;oo11APnv A-XI> GEOLOOY ov K.lTl'lT.\I" Ccm~TY Frr;;1.os 20 
Geographic 1,ositlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Topogi·apbic relations of the various fields..................... 20 
Geological relations of lhe coal-bearing formations . ............ 24 

General statement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
Pre-tertiary formations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
'Pertiary systen1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 

Eocene series . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24. 
Swau k formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1 
Teauaway basalt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
Roslyn formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
J\lanastash formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 

Miocene series . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
'Paueum andeslte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Yakima basalt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Ellensburg formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

Pliocene movements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 
Quaternary system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 

Glaciation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 
Pleistocene gravels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 
Landsllde topography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Changes in drainage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 

CHAPTEJR 11. GEOLO<JY ;\ ~D Ck\SSfflCATlO~ OJ•' COM............. 37 
History of formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 
Conditions ravorable to ('oal rormation ....... ..... ,........... 38 
Time necessary for coal formation. . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
Occurrence of coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
Irregularities due lo movements of the earth's crust.......... . . 40 
C"rregularitles due to erosion................................. 41 
Irregularities in deposition of the coal beds.................... 43 
Rocks accom1>nn)0 lng coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Classification and analyses of coals.................... ... . ... 46 



6 Table of Contents 

Pa.ge 
CHAPTER III. Df:TAlLS OF Tm: RosLYN-CLEALUM F1ELu.......... 51 

General description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
Location and extent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
Arrangement and thickness or the coal beds.... . ........... 52 
Structure of tbe field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54. 

The Roslyn coal bed... . .. . .. . .. . . . . .. . .. . . . . . . . . . . . .. . . .. . . . 57 
General statement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 
Estimated future production.............................. 60 
Folds and rolls in tbe Roslyn bed. by Joseuh Daniels. . .... 62 
Sections and description or coals in the Roslyn-Clealum field 83 

Western end of the field... . ..... . ... . .... . ..... . .. .. ... 83 
Central part of tbe field. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 
Eastern encl of the field. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 

Coking properties of Roslyn-Clealum coals ........ . . . ...... 102 

The "Big Dirty'' bed.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 
Location and extent . ....... . ........... . ................ . 103 
History of development ................................... 104 
Sections of "Big Dirty" bed ..................... . . . ....... 104 
Analysis .............. . . ~- .. . ................... . ....... 106 
Computed production ..................................... 10n 

The ''Lakedale" or "W right" bed . .................. . ......... 106 
General statement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 
"Wright" mlne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 108 
"Plant'' mine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108 
Sections of beds at Lakedale .... ..... . ....... ........ ..... 109 
Description of coal ....... ................ ...... .......... 109 
Extent ............ ....... . ................... . . . • . ... ... 110 

Bed below the "Lakedale". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1l O 
Beds on tbe Teanaway slope ..... ................ . ............ no 

General statement .............. . ....... • .. . . . .... . . . .... 110 
Sections and analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 
Extent and estimated production .......................... 113 
Relation to "Lakedale" or "Wright" bed. . . . . . . . . . . . . . . . . . . . 113 
Relation of lower beds nor theast or Cleal um ............ . ... 114 

The Teanaway Basin ... . .................................... 115 
General descriJJtion of the Roslyn formation .... .". . . . . . . . . . 115 
Coal beds in the lower part of the Roslyn formation. . . . . . . . . 117 

CHAPTER IV. DE'PA.lLS OJ•' 'l'W: MAXASTASH F'I£L0 ....... . .. , . ..• 119 

General description ............... . ................... . ..... 119 
Location and extent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 

History of development. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 

Nature of work done . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 

Description of tlle Manatash fol'mation. . . . . . . . . . . . . . . . . . . . . J 20 
Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 

Coal io tbe Manastasb field. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122 
General statement ....................................... 122 
Sections and relation of coal beds in Section 22. . . . . . . . . . . . 122 



Table of Contents 7 

CHAPTER IV. DETAJLS m· ·rll£ MA:-.AS'l'ASH F1i.;u>-Co11tim1ect: 
Coal in the Manastash field- Page 

Sections and relation o[ coal beds in Section 16 ............ 126 
General relations in other parts of the field ................ 128 
Area and Jlossible production... . .. . . . . . . . . . .. . . . . . .. . . . . . 129 

CHAPTER V. Dr.r,uLS 01' Tm: TAXF;vr.i Fa:t.n ................... 130 
General statemenl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 
Lower Taneum field ......... .......... ... .... .. .. .. . . ....... 130 

Location and extent ...................................... 130 
History or developmenl ................................... 130 
Descriplion of formation .................................. 131 
Structure ................................................ 131 
\\Tilson mine ............................................. 133 

General description . . ............................... . . 133 
Sections and analyses of coa I. . . .. .. . . .. . . . . .. . . . . . . .. . . l 36 
Relation to other beds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137 

Extent and production. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 
Upper 'l'aneum field ......................................... 139 

Soutb Fork or Carother·s field ............................. 139 
North Fork field ............................ . ............ 143 

CHAPTER Vl. h1tSCEJ..LAXEOUS S~IAJ.J.£11 Fu:ws . . . .......... . ... J46 
First Creel< field ............................................ 14(i 
Williams· Creek field ........................................ 14!.' 
Naneum Creek field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J 51 

CHAP'J'ER VII. MtN1so JN 'I' ll& RosLvs-Cu.:,u .1' )t FIELD. b.v Jose1ih 
Daniels ................................... 15:J 

History . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 5:J 
Structure ......................... . ......................... Hi8 
Methods of entry ............................................ 162 
Mine haulage ancl transportation ............................. 16·1 
1\Iethocl of working ..... . ......... . .......................... 167 
Ventilation ............ . ..................................... 11::: 
Drainage ..................... . ............................. 176 
Surface planr ........ . ...................................... 176 
Coal preparatiou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178 
Labor ...................................................... J.80 
Mining costs ................................................ 180 
Washing and coking tests ... .. . ...................... . ... .... 163 
Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 
Markets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 
Production ................................................. 186 
Economic features . . . . ........ . ............................. 186 

APPllli'IDIX A. Table of production of Kittitas County, by years 
from 1887 to 1913 ............................. 189 

B. Table of production of the state by counties for 
years 1904 to 1913 ............................. 190 

C. Analyses of Kittitas County coals . ............... 192 



ILL STRAr.rIONS. 

Plates. 
I. Geological map of Kittitas County, showing re-

lations of the coal fields ............ . ........ In pocket 
II. Mine map of Roslyn-Cleal um coal field ........... In nocket 

Page 
rrr. General view of Yakima-Clealum valley from Point 

IV. 

V. 

VI. 

VIL 

VIII. 

IX. 

Clealum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

A. Teanaway basin, showing deeply eroded valley 
in Roslyn standstone and Mount Stuart. 

B. Teanaway basin, showing north side of Roslyn 
ridge and outcrop of Roslyn sandstone. 

A. Looldng south toward Point Clealuro, showing 
river terrace on south side of Yaldma valley, 
and igneous rock l'im of valley. 

B. Looking north over Roslyn_ sandstone hills from 
lowe1· valley, show ing t ramway to the Summit 
mine. 

A. Opper Taneum Creek valley, showing tunnel on 
contact between Easton schist and the Manas
tash formation and tunnel at station J 6. Car
others field. 

B. Lower Taneum Creek val ley, showing Yakima 
basalt ledges, and location of drill hole at base 
of cl iff. 

A. Yakima lava above Swauk sandstone, Oil Mouut 
Baldy at bead of Nanewn Creel<. 

B. SwaJJl< sandstone near bead of Naneum Creelc 
Table Mountain in the background. 

A. Manastash Creek canyon, narrows below tbe coal 
fields. 

B. Basalt and tuff cli ffs in narrows below Manastash 
coaJ fields. 

A. View from bead of Manastash Creek, showing olcl 
Cascade peneplain level and deep dissection by 
streams. 

B. View down Frost Creek valley, showing deeply 
dissected nature of the count1·y. 

21 

23 

25 

27 

29 

32 

X .. ...... ..... .... . ......... . .......................... 34 
A. Yakima basalt at south end of Table Mountain, 

at head or Williams Creek. 
B. West face or Table Mountain, showing tYI>ical 

rugged landslide topography. 



Plates. 
XI. 

lllu,str at i o,ns 9 

Page 
. . . . . . . . . . . . . . . . • . . . • • . . . . . . . . . . . . . . . . . . . . . • • . . . • • . . . 44 

A. No. 5 mine, N. W, J. Company.: normal a1))1ear
ance of Roslyn bed. 

B. Beckman ~o. 2 mine, Roslyn Fuel Company, 
erosion of coal and gravel filling near outcrop in 
"Big Dirty" bed. 

XJT. 68 ' .. i..' 'ii°i~i~g, ~- :.i<~;-r,; ·i·~ .th~· ;~icicii~ .p'a°1:t~i;- ~r ·R~~i)~ 

XllL 

xrv. 

xv. 

XVl. 

lied. 
B. Bottom coal and sandy shale floor of Roslyn bed. 

A. 'l'hlnnlng of coal along the main slope between 
13th and 14th levels, No. 4 mine, N. W. I. Com
pany. 

B. Thinning of coal at a point below illustration A. 

A. Roll In roor on main slope below Gth level In ~o. 
2 mine, Roslyn Cascade Coal Company. 

B. Roll in roof in 4th level west, No. 7 mine. N. W. I. 
Company. 

A. Roll in bottom and horses of rock in coal, 5th 
level east, No. 3 mine, N. W. I. Company, 

B. Pinching in coal below rock In Illustration A, in 
No. a mine, N, W. I. Company, 6th level east air 
course. 

A. Edge or rault. 6th level east, No. 5 mine, N. W. l, 
Company. 

B. Roll in roof and Door at foot or slope, ~o. 2 mine, 
Roslyn Cascade Coal Company. 

Gl 

69 

72 

74 

XVII. 1Iap or portion or No. 5 mine, N. W. 1. Company .. Facing 78 
XVIII. Pinching of coal on the Gth level west. at west end of 

fault, Ko. 6 mine, N. W. I. Company ..... ,........ 80 
xrx. 

xx. 

XXI. 

A. Detail of portion of seam shown in Plate XVIII, 
B, Coa l at face or 7th level east just above the roll, 

No. 6 mine, N. W. I. Company. 

A. Overthrnsl fold on airway near 5th level east, No. 
5 mine, N, W. T. Company. 

B, Lower limb of same fold, below tbe raull 1>lane. 

A. Roslyn seam passing under main slope below 6th 
level east., ~o. 5 mine. N. W. L Company. 

81 

82 

84 

B. Squeezing or coal at same 1>oint as previous view. 
xxu. . ..... . ............ , ........ , , . . . . . . . . . . . . . . . . . . . . . . . 116 

A. Roslyn formation along the Teaoaway River, 
showing tYt>ical low dip and tmlformity. 

B, Roslyn formation along the 1'eanaway River, 
showing fau lt. 

XXTIT. Ma1> and structure sections of Maoastash coal field 
................ , . ~ ...... . ........... Facing page 119 



10 Illustrations 

Plates. Page 
121 A'XIV. 

XXV . 

xxvr. 

· · · i. .. -i>~~~p~~t ·t~~~~1~· i.i "ivi~~~~t~s"ii" c~~·1 · ii~ici." s~cti~~ 
22. 

B. Open cut in coal on south side of Manastasb 
Creek in Section 22. 

. . . . · ····· ..... ·- · .................................. . 
A. Upper First Creek valley, looking south through 

Green canyon. 
B. Old tunnel on coal in lower First Creek valley. 

A. Coal bed at bead of Williruns Creek 
13. Teanaway basalt below coal bed, showing col

umnar stl'Ucture. 

147 

150 

XXVII. ......... . .. .......................... . ..... ......... 154 

XX.VIII. 

A. Looking south over Roslyn , original d iscovery 
of coal in this draw. No. 2 mine, N. W. I. Com
pany. 

B. Similar view from opposite side of ravine. 

A. Clealum , looking southeast across the Yakima 
valley. 

B. Clealu m, looking southwest across the Yakima 
valley, Clealum mine in the foreground. 

156 

XX.TX. ..... . . ................................ . ......... .. .. 159 

XXX. 

A. Drift into hillside just above original opening to 
coal. No. l mine, N. W. r. Company. 

8. Looking up the incline to No. 6 mine. N. W. I. 
Company. 

A. Tipple at No. 7 mine, N. W. l. Company. 
B. No. 3 mlne, N. W. I. Company, and town or Ron

ald. 

] 61 

XXXI. ........ .. .... .. ......... . ....... . . .................. 163 
A. Tipple. head frame, power plant, No. 4- mine. N. 

W. I. Company. 
B. Head fram e and t ipple, No. 4 mine, N. W. L Com

pany. 
XXXII. ................ .. ..... .......... .. ................. . 

XXXIII. 

XXXIV. 

XXXV. 

A. Loaded t ri1> coming out of tunnel No. 2 mine. 
Roslyn Cascade Coal Company. 

B. Tipple showing g1·avity screens. No. 1 mine, 
Roslyn Cascade Coal Company. 

A. Parting at center of t ram, No. l mine. Roslyn 
Cascade Coal Company. 

B. Loacled t1·!p above par t ing on t ram. 

A. Pan house, No. 1 mine, Roslyn Fuel Company. 
B. Fan House, No. 7 mine, N. W. l. Company. 

A. Power plant and t ip1lle, No. 1 mine, Roslyn Fuel 
Company. 

B. Power t>lant and tipple, No. 2 mine. Roslyn Fl1el 
Company. 

165 

166 

177 

179 



mustrati-011s 11 

Plates. Page 

XX,-X:VT. . .................................................... 181 

XXXVII. 

A. Rotary dump. hancl operated, No. 6 mine, N. W. I. 
Company. 

B. Ro1stlng engine, No. 7 mine, N. W. r. Company. 

· · · ;.: ·c~;l~;.~i ·i;,;~ ~·r· ~.~~i( · d~~i). i~ ·a~~ij:~ · ii~ici.' · · · · · 
B. Tipple and 1·ocl( dump, No. 3 m1ne. N. W. l. Com· 

pany. 

184 

X.X.XVlll. . . ................................................... 187 
A. Conveying, loading, and dJschargtng system at 

Clealum. 
B. Slorage yard, with conveyor, at Clealum. 

Fif11tre.~. Page. 
1. Index map showing location of area covered In report........ 13 
2. Section showing conditions at ''Busy Bee·• property... . . . . . . . 43 
:{. C1·oss section of coal measures as shown in Roslyn shaft... . . 50 
4. Cross sections of measures below the Roslyn bed al the west-

ern end of the Roslyn-Cleal um field....................... 53 
6. Cross section or formation at drill hole No. 35. . . . . . . . . . . . . . . . 55 
6. Section along main slope, No. 4 mine, N. W. T. Company...... 59 
7. Section or Roslyn bed on the 7th level east, No. 5 mine, N. W. 

I. Com1>a·ny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:3 
8. Simple roll in roof on No. 1 manway, east side. below 6th level 

in No. 6 mine, N. W. T. Company....................... . . 63 
9. Roll in roor, 4th level west, No. 7 mine, N. W. l. Company..... 64. 

1 O. Roll ln roof on main slope below 6th level, -:-10. 2 mine, Roslyn
Cascade Coal Company. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 

11. Section of Roslyn bed on manway above 4th level east, in JS'o. 
7 mine, N. W. J. Company............................... . . 66 

12. Section in room off 5th level west. No. 7 mine. N. W. I. Com· 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 

13. Section of Roslyn becl on 4th level west. No. 7 mine, N. W. I. 
Company. looking north. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 

14. Same section, looking soulh............................ . . . . . 67 
l 5. Same section, loolting norlheast. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 
16. Sandstone "borse" in coal. 4th level west. No. 7 mine, N. W. I. 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . il7 
17. Simple roll in floor on main slope, 'Xo. 3 m ine. N. W. l. Company 71 
18. P inching or coal on 6th level west, No. 5 mine. N. W. l. Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 
19. Splitting of seam on 61h level east, No. 3 mine. N. W. T. Com· 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i3 
20. Splitting of seam on 5th level east. on air course . ............ 7!l 
21. Roll in main slope at bend below 6th level, No. 2 mine, Roslyn

Cascade Coal Company................................... 75 
22. Roll on itll level east. No. l mine. Roslyn Fuel Co1npany..... 76 
23. Variation in Roslyn bed on 6th level west, No. 7 mine, N. W. I. 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 
24. Detail of porUon of seam on main slope, No. ,1 mine, N. W. I. 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 



nlustmtions 

Fiu1ires. Page 
25. Section showing recumbent fold and overthrust fault on main 

slope, No. 5 mine, N. W. r. Company. ... . . . . . . . . . . . . . . . . . . . 78 
26. Sections or Roslyn bed at western end of field........... . .... 86 
27. Sections of Roslyn bed in central portion o·r field.... . . . . . . . . . 92 
28. Sections of Roslyn bed in central portion of field. . . . . . . . . . . . . 96 
29. Sections of Roslyn bed at eastern end of field. . . . . . . . . . . . . . . . . 99 
30. Mine maJ), No. 2 mfoe, Roslyn Fuel Company; ·'Big DJrty·· l>ed 103 
31. Sections of "Big Dirty" bed, Roslyn Fuel Company, mine No. 2 105 
32. Sections of coal beds at Lakedale ........................... 108 
33. Sections of lower bed outcropping on Teanaway slope ........ 112 
34. Tunnels in Manastash .field. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122 

35. Sections of Manastash coal seams. . . . . . . . . . . . . . . . . . . . . . . . . . . 125 

36. Sections of Manastash coal seams .......... . ................ 128 
37. :M.ap of lower Taneum coal field ............. . ............... 132 
38. Bunker at Wilson mine, lower Taneum field. . . . . . . . . . . . . . . . . 133 

39. Mine workings of Wilson mine, lower Taneum fielcl .......... 135 
-10. Sect ions of coal bed at Wilson mine. . . . . . . . . . . . . . . . . . . . . . . . . 13i 
n. Map of upper Taueum coal field. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 
42. Sections of coal seams in upper Taneum field. . . . . . . . . . . . . . . . 142 
43. Map showing relations of Manastasb formation In upper Tau-

eum field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144 
44. Map showing location of outcrops a long North Fork of Taneum 

Creek ............... ... .. . ... . . . ....................... 146 
45. Section of coal seam on lower F irst Creel<. .................. 148 
46. Section of coal seam at head of Williams Creek .............. 148 
47. 1\1Iap showing location of prospect and general relations in the 

Naneum Creek field. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151 
48. Chute rooms on steep clip, No. 7 mine, N. W. I. Company ..... 169 
49. Single gravity room on flat dip, No. 6 mine, N. W. I. Company 170 
50. Single rooms, No. 1 mine, 'Roslyn Fuel Company .......... . ... 172 
51. Double rooms, No. 1 mine, Roslyn Cascade Coal Company .. . . 17'l 
52. Gravity room on flat cl ip, No. 3 mine, N. W. r. Company . ..... 175 



u~TR ODUCTION. 

LOCATION AND EXTENT OF THE COAL FIELDS. 

Kittitas County is located on the eastern slope of the Cas
cade 1lfo11ntai11 • tn central Washington, cxtendtng in 11 north
westerly direction from the Columbia Ilive1· to the summit of 
the Cascade rlilnge. Its northern bounda1·}1 follows the w·e
natchee ~fountains, a spur of the Cascnde , southeast toward 

Fto. 1. Index Mall Showing Location of Kittitas County Coal Fields 
and Area Covered In the Re])ort. 

the Columbia R iver. Its southern boundary follows the Naches 
River, Clemau l\Iountain llnd the Umptanum R idge to the Col
umbia R iver, Md is roughly piuallel to the northern boundary. 

The 1u·c11 containing tl1e coal arc located in the Ynkima 
River basin i11 the northwestern part of the county, including 
the upper part of the Yakima R iver nilley together with the 
valleys of several of its larger tributaries, from which the dilfer
ent field are named. They occupy only n small portion of tbc 
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total area of the county. (Index Map, Fig. 1 ; P late 1.) 
Practically all the coal shipped up to da~e is mined from the 
R o Jyn-Clealum 6e1d, cover ing an area of about 10,000 acres, 
u.long Yakima and Clealum valleys froni Clealum to L ake Cle

alum. This is one of tbc highest gn'l(.lc coals in the suite and 
the production of tl1is field has kept Kittitas County in the lead 

ince 1901, except the year 1911, when King Cotmty p roduc· 

tion wa slightly greater. (Appendix A. ) 

TJ1e Northern P acific, ,ind the Chicago, M ilwaukee a,nd St. 
P aul railways follow the Yakima Ri Yer valley, and pass through 

the lower end of the R oslyn-Clealum field . T he other field , lo

cated on the valleys t ributary to the Yaki ma viilley are not yet 

connected with the main lines by rail but could readily be con
nected in case the developments guaranteed the building of 
spm·s, as the R os]yn-Clealum field bas already done. 

PREVIOUS WORK IN THIS FrELD. 

W ith the exception of a narrow str.ip on the eastem edge 
of the field noTth of E1lensbu rg, t he general geology of the a rea 
was worked out by Geo. Otis Smith and party in 190--li to 1906, 
and is mapped and described in the :Mount Stuart ttnd no
qualmic folio , Numbers 106 and 139 of the United States Geo
logical Smvey. 

Israel C. R ussell, in Bulletiu 108 of the United States Geo
logical Survey, published tn 1893, descr ibes in general the 
geology of central W ashington, mentioning the R oslyn coal as 
belonging to the Kittitas system of sedimentary rocks. I n the 
Twentieth Annual R eport of the United States Geological Su1·

vey, published in 1900, he describes the geology of the Cascade 
Mountains, i11clucling this ection. 

In 1901 and 190~ P rofessor H eur y Landes, State Geologist, 
made repo r ts on tbe coal mines of tl1e state, including the mines 
in Kittitas Co·unty that were open at that time. ~r hese reports 
are contained in Volumci; I and II of the W ashington Geologi
cal Survey. 

Under the di rection of the United States GcologicR.] Survey, 
in co-operation with the State Geological Smvey, t he coals of the 
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state wcl'e s11rnplcd during the field season of 1909 b,v E. E. 
111ith. This included the Roslyn-C'lcalum field and a full report 

of the analyses of these coals is conblinecl in B11Uetin -4,74' of the 

United States Geological Survey. 

METHOD OF PRESEi:'l:T Tl\'VESTIGATlON. 

The field work on which tbc report is based was begun in the 
summer of H)11. At this time all the areas outside of the R os
lyn-CICfllum field, known or repot·tcd to contain coal, were Cl(am

ined and mapped. L ater during the same year and the follow
ing sunu,1cr a tudy oi the R oslyn-Clealum field ,vas carried on, 
and the field wo1·k wa completed during the sum111er of l 913. 

T he writer wa assisted in the field by l <'. B. L,tssoie, as 

surveyor and draftsman. The underground geology and mine 
workings of the Roslyn-Clca]um field were worked out, anil arc 
described by Joseph D aniels, Assistant Professor of Mining En
gineering ancl l\fctallurgy, University of Washington (Chap
ters III Md Vll ) . 

Using the earlier map and reports fls a basis for the field 
work, 11 detailed examination of all the areas in which coal was 
reported 0 1· had since been uiscove1·ed, was made. The boun
daries of the areas were carefully worked out, resulting in 
slight changes in the extent and location of the different areas 
as formerly mapped. These changes arc largely due to further 
developments in the different field and more rccen t land sur
veys. Drill hole records hiwe been used where available in mak
ing up the seC'tions. Many traverses were run along the stream 
('hannels cutting the coal beu.ring formation outside of the 
known con! areas, for the pm·posc of determining the geological 
structure, and the exact limits and rcfotions bebl·een the bro 
coal-bearing formations of the county. 
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General View or Yaldrua-Clealum Valley From Point Clealurn on th e South Side of the Valley. 
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HISTORY OJ? DEVELOPMENT. 

No ti.uthentic report of the earlit'St disco,•ery of coal in 
Kittitas County has been foLU1d, although inquiry has been mndc 
of many of the oldest settlers. 

l\Ir. I saiah J3uclianun wa::; in the R oslyn district and knew 
of the conl there in 1871 01· 18'iQ and at that time he took up 
Land ou :Mauastash Creek in Township 18 North, Runge 15 
:East. Ile ha opened a number of prospect cuts tmd tunnels on 
different beds of coal located in sccticms Ql, 2~, 15 and 16. 
Coal was h,wlcd to Ellensburg about 1890 and used by tlic 
blacksmiths there. R e is still working on this larnl nnrl holding 

it For 11 company in the cast, prospecting in different pads with 
open cuts and wells, nnd has found n number of coal beds, some 
good and some poor. "l'his area is described later in the report 
a s the l\Ianastash fi eld. 

Messrs. Wm. i\lcKay nn<l Archie Anderson were among the 
first in tl1c Roslyn field, and to the firs t named of these gcntJc
mcn 1Ye owe mo::;t of the history of the development of this ncld. 

In )fay, 1886, the Northern Pacific Railway sent a party 
into the Clcalum valley to prospect the field. Some prospecting 
had been clone earlier hy the Union Pncinc, nncl coal was mined 
from the 12-foot bed, overlying the Ro$l.rn heel, and h1tu led to 
Ellensburg as early a$ 188~. .After carefttlly prospecting the 
fi eld, c·o11l was found in .August ,Lt the pre.,;cnt N o. fl mine on 
the cas t ;;ide of the drnw north of R oslyn (Plate :XXYII). So011 
after this. Roslyn mine No. 1 (Phi.te II ) was openccl on the west 
side of the same clrnw, and the workings extended up the <lip. 
(Plate X...~IX.) I n the mc1\lltimc the main line of the Northern 
P itcific R ,Lilroad J1nd been extended to ('b,lum, a nd the Roslyn 
hrnnch , begun in the fall . was <"ompletcd so that the firs t coal 
was shipped in DeC'cmbcr. 1886. 

The Roslyn shaft, begun in 1893, wnr- unk 650 fee t to coitl 
in 189-~. The sh1dt ,1 t Cleal um was also opened in this _vca r a nd 
the proper ty 1rns acquirecl by the Northern P acific two yea.rs 
later. They opened No. 9Z and No. S at ('Jcidu111 about 190:3. 
At tlutt time the Clettlum nntl Roslyn beds were thought to he 



18 Bulletin No. 9, W asllington Geological Survey 

different, but later developments have proven them to be the 
same. Rosly n Nos. S, 5, 6, and 7 were opened respectively iu 
1887, 1903, 1905, and 1907 . 

..t\ t the western end of the field the Roslyn Fuel Company 
opened its .Beekman mine on the R o lyn bed in 1907, although 

work had beeu clone 011 foe property as early as 1895, and the 

upper bed, the "Big Dirty ," had been opened up in 188~. '\Vork 

was resumed on tl1i bed in 1911 and coal i. now being shipped 

from it. The Roslyn-Ca cade C'oa1 Co111p1rny began to acquire 
rights in 1902 in section 6 and U , hut did not . hip mnch coal 
until 1907. A number of maller companies have worked at 

variou times along the upper outcrop of the Roslyn bed and 
have taken out con iderab]e coal; among them, the Bu y Bee 
i\Iiuing Company, Yakima.-R oslyn Coal Company, Summit Coal 
Compa·ny, a nd Inland I mpn),1ement c' l\Iining Company. (Sec 
Table of Production, Appendix B.) 

rrhe L aked(lle mine, 011 13. bed lying below the Roslyn, Wt\$ 

opened i.11 1908-1909 and shipped coal for two yea.rs but has 
been idle s ince that time. Plant' s mine 011 the same bed has been 
in operation for about a year, although opened a.s n prospect in 
1910. This lower bed is also opened up in several prospects in 
the T eanawny basin, but no mining h tLS been done on tl1at s ide 
of the rtdgc. For location of tlicse different p1·operties see 
large mine map, P late II. 

I n 1889, vV. A. Jordan and Charles H elm found coal along 
lower First Creek, about ~O miles north of Ellen burg. They 
. unk a haft and drove a tunnel on the bed for some di. tance. 
(Fig. XXV.) l"rom these prospects n considerable quilntity of 
coal was hauled to E llensburg, but the;v were abandoned on ac
count of the low grade of coal in the bed. About 190~ or 1903 
coal, which proved of li ttle value, was discovered farther up First 
Creek opposite Green Canyon. 

In 1890 the same men, prospecting up '\\Ti ] on C1·eek north
enst of Ellensburg, came over tlic divide to the head of Williams' 
Creek, and found a thick heel of dirty coal on the west face of 
Table Mounta ii1, several thousand feet above the Williams' 
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Creek valley (P late I ). A slope was driven on the coal for 
sonic distance, but on account of its imicccssibilit_y, little coal 

was ever shipped from this locality. (Plate :X:XYI. ) 
I n 1899 John H. CA.rothcl' , in company with his brothers, 

,vru. H ., Andrew H., tmd several other men, prospecting along 

the south fork of the '£aoeu111 Creek in Township 19 North. 
R iinge 15 East, sectio11 s 27 and ~8, 33 and 3,i,, found coill along 

tbc south wall of the valley and opened several prospect on the 

outcrops. (Plate YI. ) They also drove ;;hort tunnel on the 
beds, but never shipped any conl. A number or pJ"ospect wells 
and short tunnels were also mn<le on the north .side of the valley, 
but very little coal was founcl in these. This area is described 
later in the report il.s the Upper Tancum field. 

Within the lust ten years it few pro pccts hiwe been opened 
on the 11orth fork of the T aneun1 CreC>k in Section 20, '1.'o,1•nship 
U) North, R 1uige 15 East, by ~Ir. Hooper, who ha a homestead 
in this Vllllcy. T hese arc on the continuation of the same for

mation as those just described, but little cMI of any value ha 
yet been discovered. 

In the fa ll of 1905 J oseph Wil on found coal on his home
stead, on Tanenn1 Creek, in rl'own hip 19 North, R ange 16 East, 

Section 33, and, tunncJing in on u 14<-foot scum, lms sold coal 

locally C\'Cr siate. During the 1vinter of 1908, about 300 tons 
of this coal were taken out for use by the ranchers of Kittitas 

valley. In 1909 the Chicago, l\l ihrnukee & 8t. Paul Railroad 
put down sevcrnl bore holes in this part of tl1c canyon, but did 

not take up the land. In 1910 the property wa leased by the 

N 01-thwest Coal Company of North Yakima nnd the work of 
gouging out the coal was continued. In 19Hl the property was 

ubleasccl hy H awkins, Williams & .:.\Iurrny Company and regu

lar mining operation bcgU11. Coal was shipped by c,nload lots 

from Thorp, with the dis,td1·antagc of a 10-mile haul to the rail

road. 'l'his area is described lutcr in the report of the Lower 
'l'aneum field. 

In 1908 or 1909 1'\Jr. P earson discovered a thi11 bed of co~il 
on the upper Naneum Creek, about !!l5 miles north of Ellens

burg. (Phite I.) .A p rospect lope wu dri,·en for 30 or 40 feel 

but was abandoned on account of tlie poor quu.lity of the coal. 
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CHAPTER I. 

GEOGRAPHY AND GEOLOGY OF KITTITAS COUNTY 
FIELDS. 

GEOGRAPHIC POS1TIO: !. 

T he coul area lie on the ca t slope of the Cascade l\low1-
t11.ins, uncles the western edge of the Colrnnbia Lava Plateau, 1.it 

elevations ranging from 2,000 to 4,500 feet. Immediately north 

of the fi eld the Wenatchee ;)fountains, a econdary ridge tran. -

verse to the general direction of the Casca<lc Mountain. , reaches 
ih highest elevation, 9,470 feet, in :Mount Stuart (Plate TI' A) . 
The elevation of the Cascade summit west of the field i bc~ween 
4,000 and 6,000 feet. 

Three large iakes, Kcechelus, K achess, and C'lcalum, held 
behind g lacial baniers in long, almost parallel glacial troughs. 
extending southward from the Vi'eniitchee ridge, serve as reser
voirs for the Yakima River, which, with its numerous tributari es, 
drains the area. toward the southeast. .Aided b)' the g laciers, 
and on account of the heavy precipitation in the mountains, the 
rivers have been able to red uce this part of the county to a 
mature stage of dissection with deep valleys 1t11cl sharp, na1To\\· 
divide. . The master stream and its larger tributaries have been 
able to erode rather low grade valleys far back to11'a rd their 
sources in the mountain mass, thereby fumisluug the railronds 
with a good grncle directly into the hc:art of the R oslyn-Clealum 
field. Thus Lake Keechelus, near the head of the valley, is on ly 
~,456 feet ,\bove :.ea level, while tlie highh:rncls i:tbout it are 5,000 
feet. Thirty miles from the main stream, on the ('lealum River 
at B yas Lake, a few miles fron1 it source, the valley is ~,500 
feet below the surrounding summits. 

TOPOGRAPHJC RELATIONS OF THE VARIOUS FIELDS. 

A.s the ri vc1·s leave the mountain valleys and cut in to the 
Columbiu L ava Plateau, with rap idly decreasing precipitation. 
the topography assumes an enti rely different a.,,pect. ']' he 
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A.. Teanaway Basin, Showing Deeply Eroded Valley In Rosl)'n 
Sandstone and Mt. Stuart 

B. Teanaway Basin, Showing North Side Slope of Roslyn Ridge and 
Outcro1> of Roslyn Sandstone. 
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streams s till cut deep valleys, but the divides are broad and 

compa ratively flat. v\There the rivers a re working in less re

sis tent rock the va lleys are broad, but in the intervening ridge 

of more resist ent rock the valleys nre steep -walled canyons, and 

the river!. have a s trnng gradie11t. Thus .in the softe r R oslyn 

sandstone the Yakima and Clealum rivers have developed a 
broad flat valJey with steep rugged lopes on the south and we t, 
but gentle rounded slopes to the uortheast. (Plate III, V and 
L"X.\'111.) The Teanaway River, also working in the Roslyn 
sandstone, has eroded a bro~d valley ca t of th~ Clcalum valley 
\Vith steep , ]opes Oil the Teanaway side of the clivide. (Plate 

IV.) The coal mca ures arc present in this divide, and outcrop 
along the T eanaway side of the r idge, dipping gently towa,·<l 
and unde r the Clea]um valley. (Plate I , Structln-e Section. ) 

A broad r idge south of the Yakima-Clcalum valley sepan:tte 

it from the Taneum valley. H ere the T aneum Creek, an eas t

ward flowing tributary of tl1e Y akima R iver, bas cut a deep 
valley through the overlying igneous l'Ocks and exposed the 

Ma nastash formatioo in two localities, one at an elevation of 

2,!00 feet, and the other at a11 elevation of 3,~00 feet, described 

as the lower a nd upper T1tneum fi elds. (Plate YI. ) T he Tane
um valley below the lower coal 11rea furni shes a fairly goorl 

grade to r.rhorp, a town on the Northern P acific and Chicago, 

l\lilwaukec & St. P aul railways, t en miles distant. 

A second cast and west flat-top divide seµarntcs t he Taneum 

valley from the ~fanastash valley, where t he same f orn1a tion is 

exposed at an elevation of about 4,500 feet in a. basin surround
ed by steep rngged hills of ign eous rock. Through this rim the 
~fanas tash Creek cuts a deep canyon in its course eastward to 

join tlie Yakima Hiver at ELiensburg, twenty-fou r miles distant. 

(P late VIII.) T he road from this basin passes over the high 
lavu platciiu lying betll'een it and Kittita. valley a long the 
Yakima R iver. 
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A. Loolting South Toward Point Clealum, Showing River Terrace on 
South Side of Yakima Valley and Igneous Rock Rim of 

lhe Valley. 

B. Looking North, Over Roslyn Sandstone Hills, Showing Tramway 
to Summit Mine. 
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GEOLOGICAL RELATIONS OF TlfE COAL BEARING FORMATIONS. 

GK'iER,\.L STA'J'E)IE:-.IT. 

The geological relations of the coal bearing formations may 

be best explained by a brief description of the vu1·ious formations, 

and the prinicpal event in the hj tory of tbjs ectiou during 
later geological periods. The stratigraphic relations of these 

periods i shown in the following table: 

Cenozoic Era 

J\Icsozoic Ern 

P aleozoic Era 
Algonkinn Era 
Archean Era 

Quaternary { Recent 

P leistocene 

Tertiary { 

Pliocene 

Miocene 
Eocene 

PRE-Tl,;ll'l'IAllY FOU\\lATIONS. 

The oldest rock cxposce1 in t he area is the Ea. ton schist, 

found underlying the }fonastash formation west of Clcalum, 
along T a.11 cun1 Creek, and along the south fork of )1anastash 

Creek. (Sec Plate I. ) It varies con iderably in composition 
ancl appen.nince, but is commonly a hornblende or a mica schist, 

dark gray, almost blnck, g,rccn or silver grny in color. It is 

badly crumpled and seamed with numcrnus quartz veins and 

~tringcrs, 11.nd is probably of scdimen tary origin . 
Associated with this forn1ation north of the area studied 

arc the P eshastin and H awkins format ion s, ancl later intrusions 

of granodioritc a nd peridotite, now largely aJtercd to serpen
tine, nJl furnishing a complicatecl record of scclimcntution a.11d 

vu lcanis111 in pre-tcrti1-\.ry t ime. 

'l'T•:R'I'f.\ HY SYSTEM. 

Eocene Series. 

Szvmd,· Formation-Early in the Eocene time a long period 
of erosion al lowed the older rocks to he deeply dissected and 

worn down . r.rhc waste thus furnishecl was deposited as tl1ick 
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A. Tunnel on Contact Between Easton Schist and 1\fanastash Forma
tion; also Tunnel at Station 16, Carother's Field, Upper 

1'aneum Creek. 

8. Yakima Basalt on Lower Taneum Creek, Showing Location of 
Drill Hole at Base of Cliffs. 
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beds of gravel, coarse sand, and mud about t he eroded highlands, 

giving rise to what is now called tho Swauk formation of coarse 

conglomerate, stindstone, and shale, measuring in places 5,000 
feet in thicl...-ness. (P late VII B. ) Since this forn1ation con

tai11S no marine fossils it is believed that these deposits were 

formed in a large lake, and the pre ent irregular distribution of 
the formation indicates a lake of very 11-regular outline. The 

Swauk formation contains a few carbonaceou hale beds, and 
the e are quite rich in fossil leaves, from which Dr. F. H. Knowl

ton ha. placed it in the lower Eocene. 

Teanaway Basalt-Uplift ,vith folding cau ·ed con iderab1e 
erosion of this fo 1·mation before volcanic activity began, which 
covered the eroded su rface with a series of lava flows, in places 
attaining a thickness of over 5,000 feet. T he lavit reached the 
surface th1·ough numerous fissures in the andstone and other 
underlying rocks, and spreading out ovcl' the surface formed 
g reat sheets of basalt, known as the T el;1naway basalt, from the 
fin e exposure of the sheet s an<l the feeding cliabase dikes in the 
upper valley of the T canaway R iver. (P late I. ) In many lo
cali ties the p resence of steam in the litva seems to have caused a 
breaking up of the molten mass, forming t hick h1yers of t uff 
interheddcd with the lava flows and with the lower beds of t he 
overly ing Roslyu formation . 

vVhere t he d iubitse dikes cut the Swimk fo rmation, many 
veins of quartz, calcite, and talcose materials branch out into 
the sandstone. Th(!y can y gold with si lver in considerable 
quantities ancl have been worked fo r a number of years along 
Willil\ms Creek, a t r ibutary of the Swau k Creek, where it has 
cut u deep valley in to the sandstone. 

Thjs period of volcanic ttctivity was f.oHowcd hy a period of 
erosion on the hjghla11d» and deposition in severa l distinct ha
si ns, two of which a rc included in the area covered by this re
port. 

R.osly,n Formation-In the R oslyn-Clcalum basin beds of 
coarse sand and clay aggregating 3,500 feet in thickness were 
laid down over an a rea of at least 1-1<0 square miles. ,,-\t the base 
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A. Yakima Lava at Summit of Mt. Baldy Above Swau1, Formation 
at Head of Naneum Creek. 

B. Swault Sandstone Near Head of Naneum Creek. Table Mountain 
Showing in the Background. 



~8 Bulletin No. 9, Washington Geological Survey 

of the forn1ation these beds are iutcrbcddc<l with lava sheets and 

tuff beds, indicating that vulcanism conti nued after cd imcnta

tion had begun. In the upper part of this series, known as the 

R o. lyn formation, is fo und the most import.tnt supply of con 1 
in Kittitas Co1mty. T here arc aJ least ten beds of coal, only 

four of whicl1 have been wo rked at all, and of the c onl.v two 
arc real p roducers. They 'lie in a syncl inal tl'ough extending 

from Clcalum on the Yakima U iYer to L akedalc, near Lake 

ClcaJum. (Plates I nnd II.) This formation overlies the 

Teanaway ba ·alt conformably and pa es beneath the Yakima 

ba alt on the southeastern idc of the basin, although for the 

most part it is covc l'cd only hy Quaternary depo its. From a . 
collection of fossil l ca\'Cli Dr. F. I-I. Knowl ton has determined the 
age of this formation as Eocene, later than the Swauk fonna

tion, and with catircl.Y diffe rent flora . T he full descri ption of 

the R oslyn-Clealuni fi eld wi11 be found in Chapter Ill of this 
1·eport. 

Manastash Formation- In the )Iarrnst.ash basin farther 
south a series of congloine ratic sandstones and shales were la id 

down directly on the eroded !'-Urfacc of the Easton schist. In 
ome cases a di ·tinct basal conglomerate is found, containing 

pebbles of earlier J'ocks, and numerous coa rse pebble and bouldel' 
bands a re found th l'oughout the formation, containing wh ite 
qu~rtz pebbles. T he foss il l eaYes fo und in t he fine hales of t he 

foJ'mtttion have been examined by DI'. F. H . K nowlton and not a 
single species found in the R oslyn 01· Swauk sandstone;:; has 

been found in the l\Ianastash fornu-1 t ion, but they corrc. pond to 

the flora of the ChlroO bee.ls of Oregon. H e therefore classes 
th is formation as upper Eocene, later than the Roslyn.* With 

the exception of the small a rea west of C'lealum, it is ovcrla1a by 
the T ancum andcsitc or hy the Y a kima basalt. (Pla te I. ) Nu

merous thin and mo l'C or less impmc coal beds are found in djf

fcrent section s where t hese measu1·es 1u·c exposed. T he e ,u·c de
scribed more full y in Chap tel' IY. 

• ~Iount Stunt·t folio No. 100. r. S, Gcol. !'\111·vcy. l!l0-1. 
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A. Narrows "Below Coal Felds in M:anastash Canyon. 

B. Basalt and Tuff Cliffs In Narrows Below 1\lanastash Coal Fields. 

• 
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Miocene Series. 

The decided unconformity between the coal bearing fornrn.

ti ons and the overly ing igneous rocks indi ca tes a long period 

of eros ion between the uplift and folding of t he Eocen e rocks a nd 

the extrusion of immcn e flow of .Miocene lava . 

Tanemn Andcsite- Th<' earliest of the. e flo,\•. is the 1''uneun1 
andcsite which is found overlying the l\ [nnastash formation, on 
the outh fork of 'raneum Creek, on Frost Creek, and on the 
northern border of the )fana. fa. h Ae:ld farther south. (Sec tion, 
Plate I. ) Thi formation varie in t hicknc from le than 300 

feet in the ~lanastash bnsin to 1,500 feet in the Tancum basin. 
It i made up of tuff , tuff breccjas, and loose textured la,·as oc

curring in high cliffs underneath the Yilkinia basalt in t he ca1,

y on of Frost Creek. Closely associat ed with t his extrus ive nul .,; 

is t bc intruded anclesite or diorite porphyry of ('lcalum point 

ae ro. s the Yakima River from Clealum. (Plate YIU A.) 

Yakima Basalt- l'o!Jowing the extru ion of Taneu111 ande

s ite nnd ly ing on t he el'odc<l smface of it and older formations is 

the Yakima basalt. (Plates I and VII .r\..) This 1l! ass of 
la.Ya was extruded quietly through numerous 6 ss1U'cs and 

flooded not oD ly this sec tiou of Kittitas County but covered irn 
area of ~00,000 square miles, including southeas tern W ashing

ton, eastern Oregon, and southwestern IdaJ,o to a dep th iu ;,ome 

plac·es of 5,000 feet, filling deep depressions ,md oblite ra ting 

prc\·ious surface irregularities. T he lavn mass i ' not one con
tinuous flow, but i ma <le up of a series of interlocking or ovel'

la pping flows inte rbeddcd with deposits of surface deb1;s. 

'''l1ere the older underly ing rocks have sin ce been exposed by 
erosion the conduits rru1y hf! seen as diabase dikes or stocks. 

Non E: of these dike so far as known interrnpt or cut the c<>ll l 
uteasures of the R os1yn-C'lcn1Ltn1 field , but they ar c an irnportan t 
disturbing fac tor in t he Man astash cord field. 

Ellensl,u.rg Fo1'mafion- Evc.n before t he la t flows of a ndc

s itc and basalt were extruded sedimentation began iiga in . Over 

t he low basalt plains wa spread a thick cries of -volcanic se<li-
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ments of fort-ign or1g1n, containing fragments of pumice. ,•ol
canie ash, sand, 11.nd gravel, known ns the Ellensburg form1ttio11. 

The coarse texture of much of the material, the presence of 
stream bedding, nnd the iindesitie nature of the fragments, in
dicate the action of powerful strean1s flowing from the a ndcsiti c 

upland rnass west of the area, carrying heavy louds of sand and 

gravel out over the lower lava plains. These str eams 1,•ere so 

overloaded "'ith seJi1ucnt tbat they built up grent aUmria l fans, 
spread ing the materi,ds for miles over the gently sloping sur

face. Some of the beds of finer material arc no doubt of eolian 
ot·igi11, or :-:howcr of vokanic nsh der ived from volcanic erup

tions in the neighboring highlands. R egular stratification in 

some sections of tJ,j formation indtcates deposit ion in 1rnter, due 
possibly to local ponding at diffcren t times. 

Pliocene Movements. 

During the eadier part of the P liocene, or later part of 

the Miocene, there occLUTcd a gentle folding o,r warping of 
the earlier forn1atio11s with a decided uplift t hat causcu i11-

crcascd crnsion. This was continued until the whole region was 
reduced to n lowland surface, .lightly rolling and sin ce called 

the Pliocene pcncplain. The Yakima River aml its tributaries, 

after pluning off the surface, flowed over it with little 1·egard to 
rock structure and a 11·cll-developed meandering course. This 

plain is well preserved in the region nbout the Kittitas coal fi eld 

imd is fully described iu the Ellensburg Folio No. 81, and the 

Mount Stuart Folio No. 96 of the U . . Geological Surrey. 

T he closing event in the T ertiar.v period was the uplift of 
the whole Cascade Mountain mass to form what has been called 

the "Cascade Plateau," the rcmn1mts of which are still plainl;y 
seen in the more resistant rocks . ( Plate IX. ) The uplift 

was aC'cornpanicd by ~i gentle folding or 1va rping, following in 
gencrnl the lines of pre,·ious warping, wh ich caused a numbc1· 

of ridges in the lava plains to b<.' raised transverse to the gen
ernl trend of the Cascade Mountains and the course of the Ya

kin11i R iver. Across tl1esc ridges the river and it stronger 

tributa ries 11·ere able to maintain thcfr courses and began to 
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A. View From Head of Mauastasb Creek, North For),, Sbowing Old 
Cascade Peneplain Level ancl Deep Dissection by Streams. 

B. View Down Frost Creek Valley, Showing Deeply Dissected Nature 
of Country. 
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intrench them. dvcs in deep canyons. On account of this relu

tion the rivers huve been called "antecedent" ~treams, and the 

principal topogn.1.phic features of the field are the 1·esult of the 
,1·ork of the ri,·ers in cutting deep cnnyons in the uplifted resist

ant rocks or opening out wide ,·alleys in the less resistant rocks 

exposed to river erosion. 
Thus the Yakima, tlic Clealum and the Teanuwny Rivers, 

working in ~he soft Rosly11 suodstonc, ha,·e erorled bro~l<l val

leys (Pl,itcs III to V) llnd removed a considernhle part of 
the roal-bcnring formation. 'I'he coal measures in 'J'ancum irnd 

i\fanastash valleys arc exposed where the ri,·CJ·s, li,wing cut 

through the overlying andesitc or basalt, arc eroding their val

ley in the less resistant fc>rmations, due to local upwarp in these 
cction!>. ( P late I .) 

QUATERNARY SYSTEM. 

Glaciation. 

The Qur~tcrnary period ha been one of active erosion of the 

"Cascade Plateau" i11to its present form. Early in the period 
tl1e climate changed, gradunlly becoming colder. Deep snows 
collected 011 the nion11 tnins north ,rnd west of Kittitas County, 

and, filling the l1ighcr Yallcys in some cases, crept do,1'11 them 

as glaciers to the main valleys of the Yakima R iver. TJ1c larg

est glaciers extended outhwllrd from I he mas of ice collected 
on the Wenatchee l\Iountains, i11 the three valleys now occupied 
by lakes K eechelus, K'aches , and Cleu.lum. The lower li111it 

of these glaciers \1•1ts for some time about the position of the 
lower ends of the pres<:'n t lakes. H erc they built up he,wy ter

minal moraine bnniers aero s the valleys behind which the lake, 

were formed when the ice receded. The Clealum valley probably 

contained the longest glncicr, about twenty to twenty-fh·e miles 
111 length. 

Pleistocene Gravels. 

In the valleys below tl1c limits of glaciation the streams were 
so loaded willi detritus from the melting ice front tl,at they were 

not able to curry it when they reached the lower grade valleys, 
-2 
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A. Yakima Basalt at South End of Table .Mountain. 

B. West Face of Table Mountain at Head of Williams Creek. 
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and depositetl it as a deep gra,•el fi1ling in the valley bottom. 
After the glaciers receded tJ1c load of the r ivers diminished and 
they began to re-excavate their valleys in the glacial gravels. 
This work is still going on, and the result is a series of gravel ter
races along the Yakima R iver and its lnrge1· tributaries at dif
ferent heights abo,1e the r·iver. (Plate V.) fo the R oslyn
Clea]uni field the gravel covering over the Roslyn fornu\.tion in 
the CleaJwn and Yakima valJey reaches a depth of over 300 feet 
and ha entirely covered the southeastern part of the formation . 
Scattered over the h ills of the R oslyn formation at considerable 
elevations above the town a re numerous glacial boulders. 

In the l\fonastash and T aneum fields no evidence of glacia
tion extending as far down the ,,alleys as the con.I fields was ob
erved. These valleys were probably occupied by very short 

glaciers, even at the time of 1mcrimum glaciation. 

Landsl ide Topography. 

A striking feature in the topography of the ba;;alt rim, bor
dering in part the coal areas, is the occu1·rence of numerous land
slides. Hea:v_y rn11sses of the basalt tablelands, undermined by the 
erosion of the underlying sandstones, have become detached from 
the steep cliffs, and pushi11g downward have come to rest in the 
form of a set·ies of steps below the upper escarpment. 'l'hesc 
forms nre common on Lookout :Mountain southP.ast of Clealnm, 
and on Table )fountain at the head of W illiams Creek. (Plate 
X .) 

Chahges In Dra inage. 

)Jany readjustments of drainage 1mvc occurred along the 
Yakinrn R iver, and since one of these has been effective in ex
posing the coal beds 011 First Creek, which are mentioned later, 
the condition leading up to it will be de cr ibed in detail. By 

referring to the general map (Plate I ), the changes may be 
readil.v fo1lowed . 

W here the Yakima R iver leaves the R oslyn-CJealum valley 
its antecedent character js well shown. H ere it has cut a nar
row canyon, l,~00 to 1,500 feet deep across the uplifted north
westem edge of the great basalt plateau. F or a distance of 
over ten miles it has intrenchcd its valley, with 1\'ell developed me-
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a nders, below the surface of the old plateau on which the mean
ders were developed. The glacial gravel filling, a lready de
scribed, extends tlll'ough this gap and forms finely developed 
gravel terrace above the present river level. Two large tribu

ta.ry streams, the T eanaway and the Swauk Creek , join the 

river netU' the gap. They both appear formerly to have had 

their course across the basalt rim, but on account of differences 

in the power of the streams, and in the re i tance of rocks across 
which they had to erode their valley , rather intere ting read
j ustmcnts have taken place since the last uplift. 

The T eanaway Creek, one of the largest tributaries of the 

Yakima River, now flm\~ng into it on the Ro lyn sandstone 
northea t of Lookout Mountain, formerly flowed by way of what 
is now called Swauk Prairie through the Yalley occupied by 
Swa uk Creek into the Yakima River. The wauk Creek flowed 
through Horse Canyon as a tributary of the lower T eanaway. 
But a tributary of the T canaway, a stronger stream wo1·king 
in the softer R oslyn andstone, captm·cd the headwaters of the 
Swauk Creek and later, since the Yakima was able to lower its 
gap in the basalt rim more qLLickJy than the T eanaway, it cap
t ured the headwaters of t11e T eanaway, by means of a tributary 
from the east, and took them out along· the softer formation, 
leaving the smaller Swauk Creek in its old channel. 

The most r ecent adjustment l1ere, and the one referred to 
above, is in First Creek that formerly flowed through and cut 
Green Canyon. It now flows in to Swauk Creek through a deep 
canyon, along a narrow belt of soft R oslyn sandstone, north of 
and below the ridge of bard Yakima basalt in which Green Can
yon is cut. The coal beds described later are exposed in t he 
young va1Jey freshly cut in the Roslyn sa11dstonc. ( Plate XXV.) 
So recent is the capture that the new valley is not eroded very 
far back from Green Canyon, and by going up streiun about one 
mile the head waters of First Creek are still taken out thJ·ough 
Green Canyon, their old channel, fo1: irrigation purposes. Be
low Green Ca11yon the old valley, a large flat-floo red dry creek 
bed, is now called Dry Creek. 
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CHAPTER II. 

GEOLOGY Ai~D CLA SIFICATION OF COAL. 

illSTORY OF FORMATION. 

37 

From 1i geologicnl , tandpoint coal must be con idered as a 
sedimentur_v rock, interstrntified wit]1 other common sediments, 
such a sand:stones, shale , and conglomerates. T hus in the R os
lyn forn1ation, consisting of approx imtLtely 3,000 or 4,000 feet 
of sediments, there 11.re ] 0 or more coal beds, varying in thick
ness from 20 ind1e to 15 feet, but aggregating about 47 feet 
ot more or. less pure coal. (Figs. 3 aud 4.) No way is known 
by which uch large beds of carbon could be formed, ex
cept by the accumulation of vegetab le matter, and 
proof of the vegetable origin of these beds is seen 
in the presence of plant remains in the beds of shale and sand-
tone associated with the coal, and in the remains of trees and 

other fo1·ms of "egetation in the coal itself. From the fossil 
leaves contained, and the nature of the sediments and their dis
tribution, it is thought these beds were laid dow11 in a Jake basin 
of irregular outline. 

There is, however, ome diffci'ence of opinion conceming the 
way in which these immense beds of vegetable matter accumu
lated, and the conditions under which they were converted into 
the various clas es of coal. Much of the conl in different beds is 
practically pure, containiug little matter that was not prese11t 
in the plants from which it was formed. In the Roslyn bed, 
which is 4 feet 6 i11cl1cs in width, there arc it1 general only t wo 
very thin clay partings; it is also quite uniform throughout the 
entire field of 10,000 acres. The purit,v aod uniformity of such 

a bed points to the conclusion that it must have been built up of 
vegetation growing where the coal is found at present. If it 
were made up of veget1:Ltion carried from the surrounding slopes 
into the basin, it would certainly have been mixed with clay and 
sand which would bave cau. ed more numerous parting , and it 
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would not show the uniformity in character and thickness that it 
does throughout the (:ielcl. 

The fact that the most delicate portions of plants are fre
quently preserved jntact in the coal, along with tree trnnks and 
largel' branches, could hardly be explained by transportation of 

material for any great distance, or by any method of accumula

tion other than the growth in place of the bulk of the vegetation 
forming the coal. But while this explains the formation of large 
masses of uniform, pure coal, it is not to be understood that 

some coal beds, or poitions of some of the beds more or less pure, 

may uot have been formed by vegetable matter carried foto 
swamps, along with other sediments, by rivers or other trans-

porting agencies. The absence of partings indicates al o that 
very little silt was washed i:nto the basin during the coJJection 
of the vegetable matter. 

CONDITIONS FAVORABLE TO COAL FORMATION. 

'l'he co.aditions under which such collection in place might 
occur are exemplified at present in various marshes and peat 
bogs. They ate the only places where such collection of vege
tation is going on without the addition of large quantities of 
se<liment, and those that are most free from sediment arc sur
rounded by low lying land from which little sediment is derived. 
The condition for the collection, preservation, and change of 
vegetation into tbe different varieties of coal ar e well described 
in a report on the P eat Deposits of Ohio by Alfred Dachnow ki.* 

The most favorable conditions for deveTopment of peat bogs 
arc the accumulation of plant debris in relatively permanent 
bodies of water or in moist shallow swamps. In either case 
chemical disintegration is brnnght about partly by weathering 
and partly by bacteria and fungi, but with rest1·icted access of 
air. By the aid of the bacteria and fungi the plant tissues, 
largely covered by water, at fisst undergo a very slow chemical 
decay. Later as they become buried under deeper layers of 
vegetation, and are protected from atmospheric oxjdization, they 

• Bulletin 16, 4th Serles, Ceologlcal Snrvey of Ohio. 1012. Peat deposits. 
By Alfred Dacb.oowskt, pp. 21-28. 
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arc subject to fermentation and reduction processes, and to 

gradually in creasing pressure. B y such change certain gase 
and moisture a1·c ct free and the plant tissLte becomes carbon

ized to p eat, lignite coal, bituminous coal, ttnd finally to anthra
cite coal. 

TIMID NECESSARY FOR COAL FORl\1ATIOK 

The period of time necessary for the collections of the vege

tation and tor the formation of coal is always an interesting 

matter, even though the estimntes are ba ed on insufficient data, 
and lcacl only to approximate figmes. It has been estimated 

that if the product of it vigorou annual growth of vegetation 
,vere aJl presened for 1,000 years and compressed to the same 

dens ity >lS coal, without ttny loss, it would give Tise to a layer 

about 6 inches thick. But this would include much vegetable 

matter that escapes du1·ing the process of coal formation and if 
we take an average of about 40 p er cent of the vegetable matter 

remaining to form coal it would yield about 2 inches p er 1,000 
years, or a foot of coal in 6,000 year . F or the R oslyn bed, 
which is 4 feet, 6 inches thick, it would require about fl5,000 

to S0,000 years for the collection of the vegetation alone under 

conditions ns we know them at present. Adding to this the in
definite time necc~sary for the collection of the tbousanu of f eet 

of sand a nd shale, nnd other coal beds, and the time necessary 

for tl1e conve1·sion of the vegetation into coal, we luwe R ,·ery 

rough approximation of the long p e1·iod of time 1·equired for the 

development of the coal bearing foTmation of the R oslyn bas in. 

OCCURRENCE OF COAL. 

F rom u study of tl1e formation of coal we a re led to t hink of 
the coal beds as being built up in almost horizontal layers in the 

various coal basins in the county. But we mu t also consider 
the fact that these s wamp basi11s were limited in e_-xtent, and that 

if we could trace the coal beds to the border of the old swamp 

they would gradua11y thin out and disappear. The compleb 
section of a coal bed would therefore be in the form of a very 

much flattened lens, and not a bed of uniform thickness through-
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out unlimited areas. The tu1erodcd portions of the different 
beds examined do not show thi peculiarity, because apparently 
only the centr~l thicker part of the coal bed is left and we sec 
the exposed edges of these thicker portions. 

IRREGULARITIES DUE TO MOVE1.fENTS OF THE EARTH'S 

CRUST. 

None of the Kittitas County coal beds tudie<l are at pre. -
ent in tl1eir original horizontal po ition. They are all tilted 
more or less in different directions, even in the same bed, and this 
is largely a re ult of the compression to which this portion of 
the earth's crust has been subjected during the development of 

the Cascade Mountains. After the formation of the coal an 
uplift or series of uplifts, accompanied by folding and faulting 
of tl1e coal-bearing formations, cl1anged the attitude of the coal 
beds aud caused them to dip at various angles in different dircc· 
tions. (Pla tcs I and II.) 

Thus the Roslyn bed is in the form of a large but simple syn
clinal fold witl1 axis running irregularly in a nortbwe. t northeast 
direction. Tho fold is not symmetrical, as we find the bed on the 
north side of the fold dippi11g at a low angle, (Plate XXII.) 
while the beds on the south side dip at a higher angle toward the 
axis. The axis 0£ the fold is not horizontal, but pitches to the 
southeast, going· deepe1· under cover at the eastern encl of thP. 
field, and causing t]1e coal to outcrop in curved form at the west
ern end of the field. Several faults and ,,ariations in thickness 
of the Roslyn bed occur where the dip changes. F or descrip
tion of these see Cl1apter III, "Folds and Rolls ii, the R o lyn 
Bed," and :Figures 6 to 29. 

In the upper T a.:neum field the coal stands at bighe1· angles 
and is badly crushed, indicating more intensive folding and 
slipping due to stronger pres ure. The same is true of the 
lower 'I'aneum field, where although the coul bed dip at a low 
angle it is badly fau lted and shattered. In the i\laoastash field 
the beds are strongly tilted and have been subject to slight 
faulting, no doubt due to the intrusion 0£ the la rge diabase dike 
through this formation . (Plate I .) 
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IRREGULARITIES DUE TO EROSION. 

Inegula.rities in coal beds caused by el'Osion may be of two 
general types, first, inegultuities in the bed itself caused by 
erosion when the coal was being formed an<l described in tbis 
chapter under irregularities in deposition, und second, irregu
larities produced by erosion after the coal heds were fo1·med and 
subjected to movements j usJ; described. Thus after folding and 
tilting occurred in the Kittitas coal fields, active river, and in 
some cases glacial erosion , removed a large part of the de
formed strata containing tbe coal and left the edges of the coal 
beds exposed in very irregular form. (Plate I. ) 

T he effects of erosion depend on the general style of fold, 
whether syncline or anticline, the direction of the drainage Jines 
in relation to the folds, and the e.,~"tent to which erosion bas cut 
into or removed the coal-bearing fo rmatiou. 

In the R osly11-Clealum field the structure is a large unsym
metrical syncline pitching to the southeast, 1vith steep dips on 
the south side, and gentle dips on the north side of the axis. 
T1vo river sy. tems, the Teanaway and the C.:leahun-Yakin1a 
have eroded vaJJeys almost parallel to the axjs of the fold, 
leaving a ridge along which the northern outcrops of the 
R oslyn and lower beds occur in regular outline. T he southern 
limb of tl1e fold has been e\·o<led to some depth, and is hidden 
by the gnwel filling along the Yakima and CJealum vaUeys, 
which in places is 300 feet deep. The C'urved form of the out
crop, at the western end of the field, is the result of the eastward 
pitching syncliue as it Lrings the coal to the irregularly eroded 
sudace. The conl Leds lie in the upper part of the formtition, 
and have thus escaped eros ion on ly i11 this belt of varying width 
on either side of the axis of the yncline. T he dip of the beds on 
the slope back of R oslyn and Clealum is so 11ear that of the ero
sion slope, a11d the coal so near the surface, that the small tribu
tary streams cutting rav·ines on this slope ha,Te removed irregu
lar areas of the coal, thus adding to the irrcguJarity of the out
crop line. (P late II.) A comparison of the area underlaid by 

the R oslyn coal with the total area of the R oslyn formation, in-
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dicates the possible extent to which erosion has been effective 
in removing the upper coal-bearing part of the formation. 

In the l\Ianastash field the south fork of :Manastash Creek has 
eroded its valley almost parallel to the a..-:is of an anticlinal 
fold, thus causing the coal to occur on either side of the valley 

in inegular outcrops dipp;ng away from the valley. Tribulary 

valleys from either side cut the limbs of the folds, thus increa -
ing the irregularities of the coal outcrops. Tl1e top of the fold, 
and the gaps i1J tl1e sides have been removed by erosjon, along 

witlr a con iderable amount of the coal-bearing formation, leav
ing on either side only the remnants of once continuous beds. 

In the lower Taneum field the whole exposure of the coal
bearing formation has resulted from the Taneum Creek eroding 
the basalt cover from a small anticline of sedimentary rocks. 
The erosion of the valley, at an angle across the fold with low 
dip 011 either side, hits removed a larger portion of the coal, 
and it is found outcroppil1g on the south side of the rnlley dip
ping westward, bnt it also crosses the valley or runs along 
through it as indicated by the presence of coal in the drill hole 
west of the mine. (Fig. S8.) 

In the upper T aneum field the two forks of Taneum Creek 
cut across the uptilted edge of a series of strata containing coal 
at an angle of 45 degrees to the strike of the beds. In both 
cases the river eroding against the south side of vaUeys causes 
the exposm·e of the coal on the south bank, while it is hidde11 in 
the broad valley by alluvial deposits. No outcrops couespond
ing to those on the south valley walls were found 011 the north 
side because of the Joose ma11tle rock cover. (Plate X.,""{Ill.) 

Thus it is seen in the different _fields that the relation of the 
present outcroppjng beds of boal and the amount of coal still 
remainjng depends on the relations of the valleys to structure of 
the coal bearing series. 

Another type of irregularity due to erosion is seen in the 
"Busy Bee" mine. (Plate IT.) H ere there seems to have been 
an early period of erosion which cut ravines into the slopes of 
Roslyn sandstone. This was followed by deposition of sands 
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and gravels filling some of the old drainage lines. The former 
drainage ei·oded portions of the coal bed, and the bed is now 
found, under a 
regu1ar s u r -

face, i n t e r -

r up t e d by 
areas of 
coarse s a n cl 
and gravel. 
(F ig. 2.) T his 
same thing 

FIG. 2. Section Showing Conditions at "Busy Bee" 
Property. 

occurring, when ·the coal beds were being formed wou1d allow 
the Roslyn sandstone to occur as masses interrupting the con
tinuity of the Roslyn bed. 

ffiREGULARITIES IN DEPOSITION OF THE COAL BEDS. 

No marked inegularities in the R oslyn bed due to erosion 
at the time of formation, or irregular deposition of material in 
the swamp have been discovered. T he coal varies only slightly 
in cbarncter and in thickness from one end of the field to the 
other (Figs. 26 to 29), and the conditions during formation 
must have been remarkably unjform, with low lying lands around 
the swamp, and any streams flowing into it almost free from silt. 
D U1·ing the formation of the "Big D irty" bed which lies above 
tl1e R oslyn bed, the conditions must have changed from time to 
time, as the benches of clean coal in this bed arc separated by 
layers of bony coal, carbonaceous shale, and sl1ale. (Fig. 31.) 

In the lower Taneum field the.re seems to have been irregular 
deposition of silt in the ;;wnmp from the fa.ct that a tlrick band 
of slate appeus in certain parts of the seam but is not continu
ous. (Fig. 40.) Many of the beds containing coal in the dif
ferent parts of Kittitas County cannot be profitably worked 
because of the amount of sand and silt mixed with the coal at 
the time of formation. This is the case in the First Creek, Wil
liams Creek and Na11eum Creek beds and also in some of the 
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A. No. 5 Mine, N. W. I. Co. Normal Appearance of Roslyn Bed. 

B. Beekman No. 2 Mine, Roslyn Fuel Co. Erosion of Coal and Gravel 
Filling Near Outcrop in Big' Dirty Bed. 
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beds in the Manastash, Taneum and R oslyn field. (Figs. 42, 
45 and 46.) 

ROCKS ACCOMPANYING COAL. 

Commonly under lying the coal will be found a layer of shale, 
or sandy shale, representing tbe soil on which the coal-forming 
vegetation grew. In some cases, howevcl', a pure andstone 
mtty underlie the coiil bed. The conditions following the col-. . 
lection of vegetation seem to have been favorable for t11e collec-
tion of fine silt immediately above the coal, and c1u·bonaceous 
shale, shale, and sandy shale arc common roof materials. 

Carbonaceous shale and bone commonly occw· associated 
with t11c coal beds, and some so-called coal beds are composed 

largely of tl1ese material . I n a11y case a change laterally mny 
take place in the bed, so that a bed of good coal in one part of 
the field may become bony or change to cal'.honaceous shale, or 
vice vcn;a, due to local val'iations in the conditions of deposition . 
r.rhe b011e represents a condition in which the vegetation is thor
oughly mixed with silt during clepo jtion, and the carbonaceous 
sha1e represents a close interbedding of vegetable matter with 
these beds of clay. 

T he shales found in the coru measures vary in color from 
light gray almost white, to dark gray, 01· almost black filled 
with carbonaceous matter. They also vary from a pure sha1e, 
,vitl1 scarcely any grit, to hale with abundant sand, known as 
a sandy shale. The mud forming the pure shale beds was car
r ied into the coal basins from the low sunounding country, and 
deposited in layers bctwe·en the ma ses of vegetation forming 
the coal. No use is made of these shales at the present time in 
llittitas County, but in ot11er localities they are used for the 
manufacture of various c1ay products, as porcelain, pottery, 

brick and tile. 
T he sandstones and conglomerate, iutcrbedded w-ith the coa], 

represents sb-onger erosive agencies carrying coarser and 
heavier mater ials from the surrounding com1h'y iu the intervals 
between the periods of vegetable growth and collection. Very 
thick layers of heavy sandstone occur in the R oslyn formation 
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and extensive layers of coarse conglomerate are found 10 the 
Manastash formation . The nature of these beds points to a 
limited transportation of the materials forrning them. Cross
bedding due to current action and sudden changes in thickness 

and texture are quite common. The sandstones are so friable 
that little use is being made of t11em for building purposes. 

No limestone beds have been found in the coal-bearing 

formations of Kittitas Cow1ty, nor any beds containing marine 
fossil shells. This would indicate absence of shell-forming ani
mals in any abundance, due probably to the fact that these beds 
were laid down in temporary fresh water lakes. Interbcdderl 

"~th the regular sedimentary rocks of the series, are trun beds 
of volcanic ash mixed with cfo.y, collected from volcnnic erup
tions during the periods when t he basins were occupied by Jake;;. 

The coal beds arc also closely associated 1Yitb igneous rocks 
o-f the basaltic type. The Roslyn formation was underlaid and 
capped by basalt, but no dikes have been found cutting it. 
(Plate I .) The .Mana.stash formation was capped by basalt and 
is only exposed at present where the basalt lias been eroded. 
(Plate I.) Cutting through it in various localities aI"e numer
ous diabase dikes which no doubt repi-esent the filled conduits 
or feeders of the sudace flows. These dikes offer serious obsta
cles to the continuity of the coal beds in the Mana.stash field . 
(Cross sections and map, Plates I and XVIII. ) The TaneUIU 
field and the Mana.stash field are separated only by an area of 
the basalt cap that has not been eroded. The T aueum coal beds 
are also greatly disturbed, probably by the proximity of in

trusive masses of lava. 

CLASSIFICATION AND ANALYSES OF COAL. 

A general, simple, and satisfactory classification for all 
grades of coal has not been fi11ally decided upon by coal opera
tors, or even by the United States Geological Survey. But a 
classification based upon analyses of a large number of sam
ples, and used in the trade and in the eastern coal field includes 
the following divisions: ( 1) anthracite, (i) semj-anthncite, 
(3) semi-bituminous, (4) bituminous, (5) sub-bituminous, ( 6) 
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Jjgnite, and a still lower grade, (7) peat. The gc.neral cri
terion fol" distinguishing these groups is that of the "fuel ratio,'' 
or the quotient of the fixed carbon divided by the volatile mat
ter. Th is classification a lso follows closely the re]a tiYe amounts 
of fixed carbon.• 

The following table shows pToximate itnaly es of coals of 
the more importaut divisions compared with coal from the Ros
lyn-Clealum field. 

PROXIM.\ 'l"E A.'fAJ,YSES OF COALS.• 

PcaL Lignite Bltuml-
nous 

Dlsm~I 0811· tllinols 
Swnmp tornln 

------
.llolsture . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . .. 20.22 10.S> 5.60 
Volntlle m11tter . . . . . . . . . . . . . . . . . . .. • . . . . . 52.81 43.10 39.60 
Fixed carbon . . . . • . . . • . . . . . . • . . . . . . . . • . . . . . 24 .52 SS.57 54.60 
Ash . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .• . . . . . . . . . . . . . . . 7 .53 6.40 
Sulphur .......... . .. . ................• .. .... .. ............ .... .......•. . . 

• .\.llthm-
cite 

---
Pennsyl-

vnnia 

---
3.10 
3.72 

81.14 
Ll.08 
8.99 

llituml-
DO\lS 

--
Roslyu 
~o.2 

--
3.10 

35.6 
48.8 
12.H 
0 .35 _________ ,_ ___ , __ _ 

~uel ratio •. ... •. . ..• ......... ........ •.... .47 .frl 1.38 I 21.83 

• 'l'aken from tnble pp. 6-8, Ries' Economic Geology o( Uni ted Stntes. 

In connection with the classifica lion based on foel ratio, E. 
E. Smith in l1is r eport on the Coals of W ashington describes 
the physical characteristics of the different classes of coal as 
follom:; :"t 

"l. Anthracite may be defined as a very Jund, j et-black 
cottl htwing a dense homogeneous textme, a bright luster, il"
regula.r concboidal fractme, burning with a sho1·t blue flame, 
and havi11g n fuel rntio of 10 or more. The coal from the 
Scranton-Wilkcsbarre district in P ennsylvania is typical an
thracite. 

"2. Semi-anthracite is below the grade of anthracite, but 
its limits arc not well defined. In general, it is fairly ha.rd and 

• For n detnUed description of rhr c l11ss lflcntlon of conls, see (1 \ Profes
s ional Pn1><·1· ::O.o. 4-8, u. S. Geological Survey, pp. 156·l73, Clni;sUicatlon ot 
Coals. b~· ~L R. C11mpbcll. ( 2) Bulletin No. l035. Cauadillll Geological Survey, 
p. 44, Sebeme of Class Ulcatlon, by D. P. DowUng. 

t B\llll'tln 474. U. S. Geological Survey, Co11ls of \Yasblngton. by lil. l!l. 
Smith, pp. 8 to 10. 
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bright, but it resembles bituminous coal in that it is more or less 
affected by minute jointing. It contains a considerably lower 
percentage of volatile matter than bituminous coal and has a 
fuel ratio of about 6 to 10. 

"3. Semi-bituminous coal is the next group below the semi
anthracite and above the bituminous. This group includes some 
of the best know-n coal of the country, such as Pocahontas coals 
of Virginia and West Virginia, and most of the coal of Arkan
sas. The fuel ratio of coal of this group ranges app'roximately 
from 3 to 6. 

"4. Bituminous coal includes all so-caUed 'soft coal' which 
is lower in fuel ratio than semi-bituminous coal and which does 
not contain sufficient moisture to cause it to crumble ( mechani
cal breaking down not being considered). In the State of 
W a hington coal from the mines operating at present in Pierce 
and Kittitas Counties and from the Black Diamond and many 
other mines in l{'mg County is typical bituminous coal. 

"5. Sub-bituminous coal has genernlly heretofore been 
called 'black lignite.' The criteria for the distinction of coal of 
the sub-bitwninous group ai·e in general (1) grayish black or 
black color; (!2) almost universal absence of a distinct system 
of joints; (8) high percentage of moi ture, which is g iven off 
readily on exposure to the sun or air, thus producing the p ecu
liar inegular weathering spoken of as "slacking," and ( 4) 
the tendency of many of these coals to separate on weathering 
into thin plates parallel to the bedding. Of these features the 
color and the manner of weathering are the most characteristic. 
The color distinguishes the group from lignite; the manner of 
weatl1cr.ing separates it from bituminous coal. Fresh blocks 
of sub-bituminous coal, when exposed to the air or to the direct 
rays of the sun, tend to break up independently of the joint 
planes into smaller and smaller fragment having irregular 
faces. 'r he fresh coal has a bright luster and an fr1:egular con
choidal fractui·e; the resultant fragments are lusterless and 
their surfaces do not show an even fracture of any kind. Cer
tain sub-bituminous coals have high heating Yalue and will 
stand transportation in closed cars without 'slacking,' but will 
check slightly when exposed to the di1·ect rays of the 1mn in 
open cars. Such coal is evidently nea1· the border line between 
the bituminous and sub-bituminous groups. 

"6. Lignite is distinguished from sub-bituminons coal by 
its color, te~'ture, and amount of moisture. I t is brown in color 
or has a distinctly brownish cast. The texture is usually more 
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or less distinctly woody, although some lignite, notably that of 
T exas, is amorphous. The nmount of moisture is greater than 
that of sub-bituminou coal, and ranges from ~5 to nearly 45 
per cent. The lignite of North Dakota is typical of this group. 
The name lignite is perhaps more loosely used at the present 
time than any other in the list. On the Pacific coast, especially 
in the State of Washington, this term is applied to all the coals 
commonly classed as 'lignite,' 'brown lignite,' 'brown coal,' 
'black lignite,' 'liguitic coal,' and very frequently to a good 
grnde of bituminous coal." 

The coals from Dlack Diamond, Carbonado and Roslyn are 
often referred to as lignite, though they arc the best bitwninous 
coals of the state. 
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CHAPTER III. 
DE'"rAILS OF TH:E HOSLYN-CLEALUl\l FIBLD. 

GENERAL DESCRIPTIOK 
LOC.\.TJO~ AND EX'.r.El:--'1'. 

T he Roslyo-Clealum coal field, one of the most productive on 
the Pacific coast, is located i1.long the Yakima and Clealum 
River va11eys. It extends diagonally ac1·oss T. ~O N., R. 15 E. 
from the town of Clealum, on the Northern Pacific, and Chicago, 
:Milwaukee & St. J>aul railroads, about six miles northwest to 
Lakedale near the Jowe1· end of Lake Clealum. It includes at 
the western end of the field part of sections 1, 9l, 11, U and 13 
of T. !ON., R. HE. and sections 35 and S6 of T. fll N., R. 
1-::1; E., and at the ea tern end of the field a few sections in the 
west 'Ccntrnl portion of T. flO N., R. 16 E. (Plate I , shaded 
iuea.) 

From the outcrops along the northern edge of the field, and 
the dril1 hole records and mine workings in other parts, it is esti
mated that the total area of the section underlaid by more or 
less productive coal measures is about ~6,000 acres. l\lost of 
the coal mined at present, however, is taken from the Roslyn 
bed, and the area over w·hich this extends is only about 10,000 
or 11,000 acres, or less than half the total area. In P lates I 
and II the larger 11rea is shown by a dotted line indicating the 
estimated extent of the Jower beds and the smaller area .is shaded 
showing probable extent of the R oslyn bed . The northern 
border jg both cases is de.finitely mai·ked by the outcropping 
seams, but tl1e southern border is more or less indefinite becau e 
it is deeply covered by valley gravels, and drill hole records are 
not complete over the entire ection. 

'I'he coal occurs in the upper part of a series of sandstones 
and hales kno,,•n as the Roslyn formation . This formation 
occupies a basin su uounded by T eanaway basalt except on the 
southeast side, where it disappears under a high rim of Yakima 
basalt, the most prominent part of which is called Lookout 
Mountain. The total a~·ea underlaid by the coal bearing meas
ures is about HO sqwue miles or 90,000 acres. T his basin has 
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been strongly eroded by, and is now drained by the Yakima and 
its two tribubuies, the Clealum and Tea naway R ivers, the lat
tel' furnishing a well exposed section of the lower part of the 

formation. (P late I. ) 
Along the southwest side of the basin the foTmation i. ex-

po. ed in a few small area ranging in c1cYation from ~,800 feet 
to 3,000 feet immediately in contact with the rim of Tcanaway 
basalt. Where observed, the formation seemed to be badly 
broken, with variable clip but ahw1ys toward the valley and quite 
steep. For a distance of one to three mile across tl1e valley 
t he formation i entirely hidden by tbe terraced river gravel , 
varying in depth from 100 to SOO feet. Tbe structure and con
tent of the formation here can only be worked out from. driJI 
hole records. In P late 1 the whole a,r ea is mapped as R oslyn 
formation, no account being taken of the gravel cover, but 
wherever the depth of the gravel filling could be ascertained it 
,va used in drawing the cross sections of the 6e1d in Plate IJ. 

North of Clcalum and R oslyn the formation has been left as 
a prominent l'idgc, ranging in elevation from S,300 feet to 
3,800 feet, which separates the T eanaway basin from the R os
lyn-Clealum basin . (P lnte III. ) T he co_al outcrops a.J011g the 
T eanaway $ide of the l'idge dipping gently toward t he va11ey 
or in the reverse direction from the dip south of the river. It 
also forms a series of low cliff$ along the different branches of 
tlic T canaway river, (P late n ' ), where it <lips toward the south
we t, tu1<l is exposed to its base on tbe T eana way ba alt north
east of the basin . T he nature of the rocks comprising the for
mation i well shown along the T eanaway, and will be described 
later in conn ection with that part of the field . (P age 115.) 

AHRANGN~lFJN'.r AND '£fIICI~ESS OF '1'1-lE COAL Bl!lDS. 

A study of the format ion as it is exposed, and from dril l 
hole records, in<licates clearJy that the p roductive coal measures 
a re confined to the upper 1,000 or 1,flOO feet of the series. A 
cross section of the upper 6fl0 feet, taken at the R oslyn shaft, 
(F'ig . S) shows six beds of coal above the Roslyn bed and the 
nature of the interbedded sediments. Only one of these beds, 
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known as the " Big Dirty," about ~10 feet above the R osly11 bed, 
is now being worked. A section taken from drill hole records at 

J onesv1lle or tJ1e Beekman mine below the Roslyn bed shows at 
least tlwee seams of coal. (Fig. 4.) One of these beds, 3% 
Feet thick, about 400 !eet vertically below the Roslyn bed, i 
being worked at Lakedale in what is know11 as the "Wright" 
mine and also at "Plant's" mine, about one-quarter of a mjJe 
south of the Wright mi:ne. (Plate II. ) This bed has been 
prospected in many places along the Teanaway side of the ridge, 

but up to date very little work has been done on it. A fourth 
bed about two feet thick lying below the Lakedale bed, some 350 
feet, is exposed in a prospect tunnel about a quarter of a mile 

northwest of the "Wright" mine (Section A, Plate II), but on 
account of the poor quality of the coal, and the thinness of the 
bed, 110 further work has been done on it. 

Figure 5 is a cross section of formation in the NW1A of 
Section 13 at Drill Hole No. 35. It wa thought that the upper 
Hl-foot bed of coal was the R oslyn bed, and that the other two 
beds five and six feet respectively, were the beds underlying the 
Roslyn bed, tbe intervals, however, allowing for a 45 degree 
pitch at this point, do not agree with the intervals of any other 
section below the R oslyn, but they coLTespond more closely 
,,,ith the section underlying the "B ig D irty'' bed and are so used 
in section B, Plate II. 

The total thickness of the eleven beds of coal computed from 
the c.i·oss sections is about 47 feet, of which tbe Roslyn bed fur
nishes about four feet six inches of the highest grade coal in the 
field, and is so easily worked that very little has been done in 
opening up the other beds. When the R oslyn bed is exhausted 
these other beds will trndoubtedJy be used arid mines on two of 
them are already shipping coal 

S'l'RUC'£URE 01,~ TRE FTELD. 

T he shape of the field, the ease with which the coal is mined, 

and the methods employed in mining, are all due to the sun
plicity of the structure and the regular and undisturbed natme 
of the coal throughout the basin. The formation has been fold-
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ed up in the fot·m of a large unsymmetrical syncline with low 
dips on the northeast side and r ather steeper dips on the south
west side, thu throwing the ttxis of the fold nearer the south
west side. (Plate II, Structure Sections.) The syncline pitches 

and apparently flatten lightly toward the southeast where it 
passes under the Yakima basalt of Lookout Mountain. The coal 
seams occurring in the upper part of the formation have escaped 
erosion for a short di tance only, on either side of the central 
ax:i of the fold. They outcrop along the northern limb of the 
fold on the ridge back of Roslyn with strikes varying from N. 
45° W. to N. 70° W. and dipping from 8° to 15° SW. At the 
western end of the field where the pitching fold carries them up to 

the surface, the strike changes from 70° W. to N. 75° E. and the 
dip changes from SW. to SE. ·rhc coill is entirely hidden on the 
southern limb of the fold and at the eastern end of the field where 
the formation is deeply covered with gravels or possibly c..-oded so 
deeply before being covered that the coal is not present. A cL:ill 
l1ole record in tbe NE% of the NEl,4 of section 2, 'I'. 19 N., 
R . 15 E., put clown 1,100 feet, cuts no coal scams similar to 
those shown in the cross sections in Plate II and Figures 2 and S. 
The peculiar irregularities in the nortliern outcrop line arc ac
coun ted for by the proxirnity of tlie coal to the urface which 
fol lows closely the dip of the beds. Small gullies or rav1ncs 
eroded in tbe upper part of the formf.ttion have r emoved consid
erable portion. of the R o lyn bed and left t he outcrop line very 
irregular. I n some cases ns at the Dusy Bee property pTevious 
erosion chrurncls now fiJJcd with sand and gravel inter fe re with 
t he co11tu1uity of the coal under the present surface. (Fig. 2.) 

econdary fold or rolls n.cross the primary fold are shown 
by the courses of the gangways on the large mine map (Plate 
II) , and drill hole records at Jonesville and Roslyn show a sec
ondary anticline, ,nth axis almost parallel to the general direc
tion of the axis of the main fold ,l"here the structure change 
from the gentle dips of the 11ortl1ern limb to the steeper dips of 
the southern limb of the main fold. This fold is probably con
tinuous throughout the field . R eco rds of ~111 the drill holes were 
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11ol obtainitble but from what could be obt!lined the sections in 
Plate II were woTked out. More accurate sections could be made 
if all the Tecords held by the different mining companies were 
avaiJable. 

All the folding seems to have occurred with but little dis
turbance of the coal, i:rnd no serious faulting or :irregularities 
were encountered until the lower levels i11 the dilferent mines 
were reached. But where the coal is bcginniJ1g to fold up on 
the south limb of the syncline it shows slight irregularities. 
These changes are described in detail later i11 this chapter 
under the headiog "Folds and R olls in the R oslyn Scam." 

THE ROSLYN COAL BED. 
GESERAL $1'ATEllENT. 

The most imporbmt bed of the field known as the Roslyn 
bed, l,as heen worked the full length of tl,e field about seven 
miles, along the northeastern limb of the fold and round its 
western end. The directions of the gangways on tbe mine cup 
(Plate II) show the changes in strike of this seam. The thick
ness of U1e bed including the sl,ale cap rock Yaries from 4 feei 
6 inches to 7 feet as sl1own in the graphic cross sections (.Figs. 
26 to 29) a11d in the tabulM cross sections in this chapter; but 
it contains on the averuge about 4- feet 3 inches of coal with only 
one or two thin partings. This measurement has been u ed as a 
basis for all computations of tonnage. 

T he coal changes considerably in character and quality 
from the eastern, or Clcalum, encl to the weste1·n, or J onesville, 
end of tbe field. Near Clc.ilum the coal is banded oL· laminated 
and breaks with a ·splintcry fracture. At J onesville the coul is 
denser and less banded, and breaks with a somewhat irregular 
cubical fracture. It i also more jointed and friable than at 
the east end. The amount of ash at Cle.alum ru11s slightly higher 
than at J onesville, and the heating value slightly lower. The 
coal at the west end of the .ficJd makes a fairly good coke, wh ile 
that at the east end will scarcely coke at all. In other wol'ds 
the coal has undergone further changes at Jonesville than at 
Clealum. 
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A. Minlng a "Kerf" in the Middle Parting or Roslyn Bed. B. Bottom. Coal and Sandy Shale Floor of Roslyn Bed. 
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The coal of this bed is low in moisture and does not crumble 
readily during transportation or storage. A large block of the 

Roslyn bed has been e:xposed to the atmosphere in the Univer 

sity grounds since the Alaska-Yukon-P acific Expo it ion in 1909, 

and the surface is still in fairly good condition. No prepara
tion for market is necessary beyond the separation of the thick

er partings and the sulphur balJs in the mine and the picking 
of the lump coal at the tipple. The percentage of ash would be 
greatly reduced if the coal was more thoroughly picked and 
washed after coming from the mine. As it i , it makes a fixst 
class steam and gas coal and is also well adapted for domestic 

use. 
ESTIMATED FUTURE PilODUC'l' fON. 

In wol'ki11g out th~ estimate of the coal content and prob
able futUl'e production of the R oslyn bed the total area of the 
probable e>rt ent was estimated from the map as 10,000 acres, 
and the average thickness of the bed, 4 feet S inches, was used. 
An estimate was made of tbe p ercentage of coal mined in each 
part of the field in relation to the known coal of that section as 
shown by the actual workings. From the information collected 
i t appears that about 70 per cent of the coal present has been 
recovered in the areas already mined. Improved methods of lay
i11g out the workings will return a conservative estimate of 75 
per cent fo r proved areas, which are now being worked, and for 
the reserve coal a conservative estimate of 80 per cent recovery 
has been made. The1·e is no r eason why these figures should not 
be exceeded. 

ES'.l'U\IA'.l'.ES OF FU'!'URE PRODUO'J.'lON. 

Acres 'l'otal 
~over:, 

Tonnage• Per Oenc. Tons 

Probable area .. .. .. .. . .. .. . . . .. .. .. .. . .. .. .. . 2,660 
Proved area unworJced... . ............ .. ..... 8,853 
Proved area worked.......... ....... ......... 8,587 

19,0J6,400 
28,666,820 
26,687,280 

---1-----1 

80 
75 
'iO 

16,237,120 
21,499,740 
18,686,096 

Totals............................... 10,000 H ,400,000 .. .. .. .. .. 55,422,956 
Production to Jnnuary 1, UIH... ............ .......... .... .......... .......... 21,843,176 

Estimated future production............. . .. .. .. ...... . .. .. .. .. .. .. . .. .. .. . . .. 33,579,780 

• 7 ,HO to.ns oer acre. 
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A. No. 4 i\lilne. N. W. I. Co. Thinning of Coal Along the Main Slope 
Between 13th and 14th Levels. 

B. No. 4 Mine, N. W. I. Co. Thinning o( Coal Along the Main Slope 
Between 13th and 14th Levels at a Point Below Illustration A. 
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A s a tentative conclusion then the estimated coal in the R os

lyn bed is 74,'400,000 tons, of which by ordinary methods 55,-
422,956 tons is recoverable. The production up to the end of 

December, 1913, was 21,843,176 ton , leaving a future esti
mded production of at lea.st 33,579,780 tons. 

Further details of mi11 ing operation , flgUL'es representing 
output of individual properties, and the analyses of the coal 
from different part of the field arc given in Chapter VII and in 

the appendices of this report. 

FOLDS AND ROLLS rn 1'8E ROSL\'X BED. 

Ry JOSF.t'TT nHIF.LS. 

The normal thickness of the R oslyn seam is 4 feet 6 inches, 
rnade lip of an upper bench of con.] 29 inches thick, a pn.rting of 
coal and hale 4 to 6 incl1es, and a lower bench ~O inches thick. 
(Plate X I A. ) T he cap rock is a soft shale varying in thickness 
from nothing to 8 feet and above this i t he roof of sandstone. 
The bot tom is a sa11dy shale. The "mining" is done in the mid
dle p a rting as shown in Plate XII. The charact er of the sandy 
shale bottom rock is shown in the mne plate. Varia tions in the 
thi ckness of the earn tu·e as ociated with local cha nges in the 
structure of the field. (Figs. 26 to ~9. ) 

T he dip varies in different pa1:ts of the field from 10 degrees 
to 80 degrees, gradually flattening in the deeper mines as the 
synclil,al axi. is app1·oached and varying in any on e mine 
through the limits indicated . The strike of the meastn-es, gen
erally southeast -northwest, also varies a can be seen from th e 
mi11e map (Plate II), which shows the direction of the levels or 
gangways in the coal. The syn.clii1c referred to is hown in the 
g eologic section of the field. (P late II. ) This syncline pitches 
from the west or upper end of the fi eld toward the southeast, re
sembling, in g eneral, a. spoon with on e end removed. l\Iine work
ings at the west end of the field in the Beekman No. 1 mine of the 
Roslyn Fuel Co., sl1ow the pitching syncli11 e by the change in 
the direction of the lower west levels. At the cast end of the 
field, eas t of Clealum, the coal in the hills ha been r emoved by 
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erosion, but there is little doubt that it will be found under 
greater cover below the valley fl oor. 

Structurall_y, tbc R oslyn field is compnrntiYely simple wheu 
judged b:y the ce>nl field of the western slope of the C'astltdes. 

'r he major structure of the pitching syuclimll fold is com-

5 Ff. . . . . . . . 

. .. . 

. . ... ... 
F10. 7. No. 6 Mine, K W. I. Co. Section of Seam on 7th Level, East 

Fie. 8. No. 5 Mine. N. W. I. Co. Simple Roll in Roof on No. 1 Manway, 
East Side, Below 6th Level. 

plicated by secondary changes, developed as a result of move

men t within the fie ld which formed hills and valleys or saddles 

and troughs which topographically hnxe la rge extent over the 
field . T hese are best shown in the workings betlvcen the C'le

alum M ine No. 1 and Roslyn Mine No. 7 and between R oslyn 
Mines No. 5 and No. 4. (Plate Il. ) T he swinging in the courses 

of the mine gangways indicates the contou rs of these wave . It 
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will be noted that the d irection of this change is ea t-west or 

slightly 11orth of cast from the regu lar southc~1st strike of the 

gangways in most of the mines. 

In addition to the e change , local variations of les er ex
tent arc found throughout the entire field. T hey are locally 
known as "fault " but arc l'cally waTpings or mall rolls which 

have thinned and thickened the coal, and have changed the angle 
of dip as well as the direction of levels and slopes within the af

fected areas. The method of mining coa1, whether in flat rooms, 
gra ,-ity plans or chute breast , i a factor of this variation in 

dip. Figure 6, which is a . ection along a portion of the main 
lope from the foot of the No. 4 shaft between the thirteenth 

and fourteenth levels, shows the rnriations in thickness and dip 
due to tliese rolls. F igure ~5 is a c.lctajl showing t he variation 

i11 thickne$ . The longit ud ina l variation in the strike of the 

levels has already been referred to. 

The larger rolls present no particu lar problems but the mi
nor rolls M'e of unusual inteJ'est. T hey may be grouped into 

three cla ses : 

(1) T he roof rock approaches the bottom rock of the scam 

which remai11s r egular, thinning tl1c coa,l below its normal t hick

ness ; (~) the bottom rock comes up into the coal, the roof r e-

Fro. 9. No. 7 Mine, N. W. I. Co. Roll in Roof, 4th Level, W est 
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uuurung regular; (S) both top and bottom simultaneously 
come together. In these cases the pinching is usually accom
panied by a local thickening of tbc coal to a maximum height of 
seven 01· eight feet withiJ1 a comparatively short clista11cc from 
the zone of thinning. The thickness of the scam at the pinches 
varies from nearly fu]l heigl1t to six inches or less and in some 
cases is mcrc"ly u. streak of carbonaceous matter which can he 
followed very easily between its walls to the point at which it 
widens. 

The rolls a1·c of differing extent. In some cases they extend 
for a comparatively fe\\' feet, in othel'S fol' cvcral hundred feet, 
and in one Cilse in the southwestern part of the field, section 19!, 
in the properties of the R oslyn Fuel Company the thinning of 
the coal extends over several acres, completely preventing 

F--5 
5 Ft. 

F10. 10. No. 2 Mine, Roslyn-Cascade Coal Co. Roll in Roof on Main 
· Slope Below 6th Level. 

profitable mmmg. Enti·ies were stopped before reaching the 
property line on the cast side of the R oslyn Fuel Company's 

mine, and the slope of the R osly11-C'ascadc Coal Company's 
mine No. !'l wa turned to the east around the extension of this 
sa01e pinchjng roll. 

The different phase of the variations noted abo"c arc illus
trated by u series of figures nnd photographs. The photo
graphs taken in the mines have been . upplemented by diagrams 

- 3 
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Fro. 11. No. 7 Mine, N. W. I. Co. Section of Roslyn Seam on Mauway 
Above 4th Level. East. 

5 Ft. 

F10. 13. No. 7 Mine, N. W. I . Co. Roslyn Seam on 4th Level, West. 
Section Looking North. 
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Fui. 14. Ko. 7 Mine, N. W. t. Co. Roslyn Seam on 4th Level. West. 
Section Looking South. 

Fm. 15. No. 7 Mine. N. W. I. Co. Roslyn Seam on 4th Level, West. 
Section Looking Northeast. 

Fm. 16. No. 7 Mine, N. W. I. Co. Sandstone ''Horse" in the Coal, 4th 
Level, West. Section Looking East. 
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drawn as near to actual cale a pos iblc. Io a few ca e the 
illustrations have been idealized. The case noted and described 

are those which were opened up durtng the period coYcml by 
the field work on this bulletin and whjch were triking enough 
to warrant special study. l\lany more example could be g iYen, 

but those described arc mo t reprc~cntati\'c of the Yariations 
previou ly cla ified. 

In the first class, t]1a t . ho,l'ing the roof rock cutting into the 
coal seam proper, figures 7 to 16, inclu ive, illu hate the gcn
era1 occurrence. Figures 7 and 8 ho,r imple rolls in which 
the cap rock, normally a oft hale, is ab cnt and the overlying 
sandstone roof take its place over the entire extent of the altered 
thickness. The bottom sandy shale persi. ts very regularly. 
Plate XIII shows the photogmphs taken along the slope in the 
N. ~ r. I. No. 4 mine, i'llustratcd in Figure 6, which show the 
change in thickness of the seam. In Figm·c 9 and 10 is shown 
the normal cam with shulc cap rock and the thinned portion 
with sandstone immediately overlying, tl1e I.titter having forced 
it way thl'ough the shnle. T he photograph (Plate XIV-A), 
taken on the main slope of the No. ~ or P atrick mine of the 
Roslyn-Cnscade Coal Company in Section Hl below t]ie ix. th 
leYel o.t a point where the slope swings from its regular cour e 
east of south to a nearly cast-we t colll' c paralleling the uppct· 
gangwttys, clearly shows the character of the roll corresponding 
to Figure 10. This roll is the amc a that sho,1·n in Figu re 21 
a nd Plate XVI-B, and .is a part of the great pinch which ex
tend ovc1· into the property of the R oslyn Fuel Company. 

Figures 11 to 16 show a s imilar strncture to that last de
scribed but in t hese cnses the thinning has been cau ed by a 
horse or lcn of rock fol'cing its way in to the coal. In Fig ure 
11 a mass of shale or s,torly shale has been pressed into the coal 
which on either side has a . andstonc top. Extreme variation i11 
the thickness of coal can be seen here, from the uol'mal height 
below the lens to a few inche at the pinch above it. T he thin 
wedge of coal forced i11to tl1e space between the shale and the 
s1tnclstone shows fl. fol in tcd structu l'c pn rallcl to the hale. 
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A. No. 2 Mine Roslyn.cascade Coal Co. Roll in Roof on Main Slope 
Below 6th Level. 

B. No. 7 Mine. N. W. r. Co. Fourth Level. West, Roll in Roof. 
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Fig ure Hl shows the varia tion in the dip and thickness of the 
coal within the length of a single mom. Star t ing on a high dip 
from the ga ngway the coal flattens and thjns at the point where 
the sandstone roof comes down. 

Figures 13 to 16 are illustrative of a peculiar situation in 

No. 7 mme of the Northwestern Improvement CompanJ, All 

of these ection are on the Fomth level we t ju t in icle the main 
slope. The seam ri cs above the general level of the coal at t he 
slope making it necessary to cut into the bottom rock in order 
to gnde the gangway. Projecting into the coal from aboYe 
the seam is a huge, irregular boulder-. haped hor c of sandstone 
which has a re-entrant angle on the . idc toward the west. The 

general· cottl'Se of the gangway i northwest-southea t and the 
sections shown arc taken as follows : Figure 13 is looking north 
and shows the sandstone cutting out p a rt of the scam. Fig ure 
14- i looJ..-i11g sout h, toward which po·int t he le11S of rock clips, and 
cuts out the enti re thickness of coal except for a thin streak a 
few inches deep. Figure 15, looking northeast shows the knot 
or projection which sticks out from tbe main mas of . a ndstone 
and wh ich appears t o come up from below. Figure 16 shows 
a section acros. this proj ection . 'fhe coal has been squeezed 
into the irregular space between the knot aud the main mass of 
the sandstone and clearly shows a foli at ed, flakey structure due 
to this squeezing. Plate XTV-B shows a photog raph corres
ponding to Figm·e 15. 

This class seems to be the most frequent forlll of change in 
t he regularity of the seam. The fact that the sandstone re
place:; the shale seems to indicate t ha t the movement of t his 
firmer rock t hrough the shale and coal has been responsible fo r 
the coal thinning. 

In t he second class under consideration, in which the bottom 
lrns moved up into the coal, examples a re not o frequent. Fig
ures 17 and 18 illustrate thi s class. Figure 1'7 shows a simple 
roll in the bottom sandy-shale with only a smn.11 change in the 
thickness of t he coal . Figure 18 is, st rictly sp eaking , the lon
gi tudinal edge of a fault, and is not so typi cal as F igure H. 
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Fie. 17. No. 3 Mine. N. W. 1. Co. Simple Roll In Floor on Main Slope. 

Frn. 18. No. 5 l'lline, K. W. I. Co. Pinching or Coal on 6th Level, West. 

In Plate XV arc shown photographs of ii roll in the bottom 
rock on the fifth level cast of No. S nti.ue, N. W. I. Company. 

Thi rolJ ha · thinned the coal below normal thickness, but in ad
dition to this thinning· the coal lius been hl'okcn up by large 
horses or partings of sandstone 1v-ith.in the . cam itself. Figure 

19 and !20 show idcal iicd sections of this occurrence. 
T he third type in which top and bottom come together is 

best showu in No. fl mine of the R oslyn-Cascade Coal Company. 

In dxi11ing the main slope the coal was found to thicken to 8 

feet and then pinch, both roof and fl oor coming together WJ t iJ 
the coal was only 22 inches high. F igure fll, a. longitudinal 

section along the slope and the photograph (Plate x ,~-B), 
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A. No. 3 Mine, N. W. t. Co. Fifth Level East, Showing Roll in Bottom 
and Horses of Rock in Coal. 

B. No. 3 Mine, N. W. I. Co. Fifth Level East on Air Course, Showing 
Pinching in Coal Below Rock in Photo Above. 
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FtGs 19. No. 3 Mine. K W. 1. Co. Splitting of Seam on 5th 
Level, East. 

73 

F10. 20. >-o. 3 irtne. K W. I. Co. Splitting or Seam on 5th Level. 
Easl. on Air Course 

looking clown slope show this very clenrly. At the point shown 

in the photogrnph the slope wiis turr,ed to the southeast in 
order to get away from the ro11, but the edge of it wo.s o.gain 
encountered and in driving toward the cast the opening in the 
coal skirted the l'ock for several hundred feet. 

ln many places, both top and bottom come together gradu
ally without the abrupt change ju t noted, thinning the coal 
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A. No. 5 Mine. N. W. I. Co. Sixth Level East at Edge of Fault. 

B. No. 2 Mine, Roslyn-Cascade Coal Co. Roll in Roof and Floor 
of Slope. 
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Fu;. 21. No. 2 Mine, Roslyn-Cascade Coal Co. Rol l in :\Iain Slupe at 
Bend Below 6th Level. 

,vithout changing the prevu.iliug charnctcr of the \\'ulls. Figure 

~~ s]lOws the clrn.nicter of the pincb on the iievcnth lc,,cl cast of 

No. l mine of the R osly11 Fuel Company. Th is pinch is due to 
the great roll ulrei\dy described us affecting both the Roslyn 

Fuel and R oslyn-Cascade C'oul Company's properties. A imi
lnr ex~\mple is shown in Figw·c ~S in which 11 rolling bottom nc

<'Ompanics the thinning of the coal. The cap roC"k r emains and 
the liottorn sandy shale has not disapvearc<l nor bas it cut into 

the coal in the abrupt fashion of the roof qandstone in tl1e ot her 

cases previously cited. This wou ld indimte that the movement 
of the bottom l'Ock has been rehitively in. ignificant. I<'igure ~4 

shows o. situation in which a small wedge of con! has been 
squeezed into an opening in the top rock. 

Only one trne fault has bcc11 found in tlie field . This oc
cul'l'ed in o. 5 n1ioe, Northwe tern I mprovement Company. 

Plate :XYII is a p ortion of the map of this mine showing the 

position and extent of the fault. In driving the slope on the 
regular grade of the coal fol' that mine the settm Wits lost at the 
fifth level but WM found in tbc l'Oof ] 6 feet nbovc the _lope. The 

!>lope was continued on its former grade in rock until the coal 
1,as again reached at a point between the sixth and evcnth 

lcn~ls. H erc it passed under the lope forming n " wamp" but 
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F10. 22. No. 1 M.ine, Roslyn Fuel Co. Roll on ith Level, East. 

F10. 23. No. 7. Mine, N. W. r. Co. Variation in Roslyn Seam on 5th 
Level, West. 

F10. 24. No. 4 Mine, N . W. I. Co. Detail of Portion or Seam on Malo 
Slope, Looking West. 
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it soon resu1lJed its regular dip. The fifth cast and west levels 
driven just above the fault were in b'oubled ground for some 
distance on each side of the Lope but the coal was fairly reg
ular and its clip was progressively increasing. The sixth levels 
nrn i11to the fault whose plllne is at right angles to the direction 
of the slope. 

Study of this development indicates that the coal had lo
cidly been crumpled into tt recurnbent fold and t]lat an over
thrust fault with a displacement of about 16 feet had resulted. 
(Fig. ~5.) The fault pfo.nc extends se\'eral hundTed feet in a 
northeast-southwest direction but instead of intersecting coal 
of normal thickness, the seam is found to pinch to a feather 
edge and disappear. l"igurc 18 shows tl1e appearance of this 
feather edge and Plate XYIII is a photograph showing the 
transition from the thick coal to the pinch at the west end of 
the fault. Plate XIX-A is a photograph showing in more de
tail the roll in the bottom ancl the change in the height of the 
coal. Plate XYJ;A shows the appearance of the fault at the 
east end of the ix.th level, east. Plate XX show bv-o photo
graphs taken on the airway para1lcl to the main slope just below 
the fifth cast level . Dlustration A shows the point at which the 
coal turns hack on itself on t]1e limb of the fold above tbc fault, 
and illustration D hows the lower limb of the fold belo,v- the 
fault. 'J'he airway was driven as far as possible in the coal follow
ing its irregularities and it was thus possible to get photogrn.phs 
illustrating the fold . The photographs in P late XXI were 
taken on the main slope below the sixth le-vcl at the point where 
the coal intersects the 1·ock slope. Photograph A shows the 
scam dipping tmder tbe slope, and :S is a detail photograph 
howing the coal which has here been squeezed into an opening 

or break in the sandstone roof. The photograph in Plate 
X IX-B shows the normal coal at the face of the seventh cast 
level just above the roll which has developed along this level. 

The structu re of the faulted section of No. 5 mine indicates 
that a rnll of considerable extent was developed in this area, 
and in the process of development was pu hed beyond its elastic 
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Fw. 25. No. 5 Aline, N. W. I. Co. Section Showing Recuml>ent Fold and Ove r thrus t F a11l t on Main Slope. 
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limit neal' tile center of the dome, and an overturned or l'ecum
bcnt fold aJ1d 1ui o,,erthrust fault resulted, the lateral ends of 
the fault showing zero di pl~lC'ement. 

·whenever studied in the Roslyn searn the coal and soft shale 
show a regular laminated or flow structure following the small 
variations and rolls in the hru:der enclosing . triitn in the area 
of disturbance. It would thus appear that the coal had been 
qLteezed or forced out by the movement of the top and bottom 

rock in coming together when the coal was in a more or less 
plastic condition and could move 01· flow without shettring 01· 

crushing. There is no evidence that silting or erosion can cd 
the variations in the thic·kness of the scam. With a homo
geneous sandy shale bottom, a 11cl a variable shale cap rock ovcr
Juin by n hard, firm sandstone, we sho11ld expect movements to 
be recorded ii1 the yielding of the softer shale material to the 
hurd sandstone and this is bome out by the examples cited. 

In addition to the changes in the thickness of the seam at 
the e variou$ points, the inegulal'ities in strike and dip causing 
the domes and saucers are further evidences of movernent with
in the great mass of sediments. These topogl'aphic expressions 
point to a gentle, slow, differential movement, for we find no 
great faults or breaks except the one described. W ere the 
movement . evere a_11d rapid and were the sediinents in 1.1n ad
vanced stage of change we should find conditions resembling 
those in the coal fields of westel'n Washington where the seams 
dip at high angles and are extensively faulted. 

These local disturbances arc re ponsib1e for much concern 
on the part of the operating officials of the mines, but they are 
not of such magnitude or complexity as to pl'event immediate 
solution . The fact that small st.ringers of coal are usually 
present and that the bottom is usually L'egular make it possible 
to follow the cuaJ to the points where it returns to normal width. 
Inct·easing or excessive thicknes of coal indicates the presence 
of nearby thjn coal. No regularity in the system of these domes 
and depressions haiS been noted, but in some cases the genera] 
shape and dii·ection can be foretold and advance or narrow 
work can be planned more intelligently . 
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Pinching of the Coal on the 6th Level West at West End of' Fault. No. 5 Mine . N. W. I. Co. 
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A. No. 5 Mlue. N. W. I. Co. Delail View Similar to Plate }..'VIII Snow
ing Change in Thlclrness of Coal and Roll in the Bottom 

Rock on 6th Level, West. 

B. No. 5 Mine, N. W. I. Co. Coal at Face of 7th Level, East, 
.Just Above the Roll. 
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A. No. 5 Mine, ?-:. W. J. Co. Ovei-tbrust Fold on Airway Near 5th 
Level, East. 

B. No. 5 Mine, N. W. I. Co. Lower Limb of the Overthrust Fold on 
Airway Near 5th Level, East, Below the Fault P lane. 
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SBC'l'IONS AXD 1)1.;SCHIP'.rlll.'- OF COALS IS '.l'IIE IIOSLY)I-CLEALT':11 
b'illLD. 

During the summer of H)09 E . Eggleston S111itl1 of the 

United States Geological Suncy, in co-opcrntion witb the St.ate 
Geological Survey, made C'J'OSS section Rnd took samples in the 

Ro l_vn-Clealum fi eld an<l the following description::. and section :,, 
of the sant ples are taken from bi::: report.* The bl ue numbers 

on the large R o lyn field map ( Plate II) iu<licate the loca tion in 

the min e where the sections and s1tmples were titkcn. 

Western End of the Field. 
UBEIOl~\X. 1•1tos1•1,:l''l'. 

Sam11!e-Bitt1minous coal ; analysis No. 9,404, page 192. 
Location-Prospect.; in Sec. 2, T. 20 N., R. J.I E .. 11/1 miles ncrtlt· 

west of Beekman. 
Coal berl-The bed strikes N. 55" E. and has a dlt> or 12 SE. u 

underlies Lhe other beds of the Roslyn field. IL is too thin Lo ue of 
noy commercial lmporlance. The section was measured at the end of 
a 25-foot drift on th is bed. 

SEC'l'TON OF COA l, JH:D lN l'ROSPJ-:t~J' ll llll.J,S XORT1-IWES1' OF TIEF.lDI.\ ). 

• .\Jully,f. Xu. 0, IOI, IJU!(e l\~!. 

Luborutory No. .. . .. . .. .. .. ... .. .. .. .. • .. .. .. .. .. .. !),JOI 
Root. hnrd slrnle. Fe. In. 

OOtLI, goo() . .. . . • .. .. .. .. .. • .. .. .. .. . .. .. • • .. . .. 1 t! 
Shnlcl ..... ... .. ................................. O 211 
Ooul, good t . . .. .. .. .. .. .. .. .. . .. . .. .. .. . .. . .. O 2~ 

.Floor, soft sbnlc. 
'l'blckness of bed................................. 1 ,b 
'l'll.fekness ot coal srunpled..................... . 1 1b 

t Not Included In sam11h:. 

l , otes-'l'he sam1,le collecled "'as somewhat weathered. The coal 
should p1·ohably lie classed as low g rade bituminous. 

B.U:~:K~I.\X. [,,\Kl!:DAl,Jll :UJ:,,l'). 

Sa1nplt>-Biluminous coal ; analysis No. 9,405. 1,age 192. 

Mine-Lakedale; a waler level mlne In Sec. 2, 'l'. 20 K., R. 14 E., 
1 mlle northwesl or Beekman, on a spur of the Northern Pacific Rail· 
way. 

Ooal lle<l-The bed worked in this mine strikes N. 80° E. and dips 
10° SE. Tl Is 1H·obably one of lhe beds underlying the Ros lyn hed and 
outcropping in a number of places rarther east. 

• Bullt•tln -n -l. C !':. <:i-ologlcnl !'iun·,·.1·. C't»ils or \\"n~llln1<con, hr E. Egglcs· 
ton Sml1h, poges 130 to 1;;2. 
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A. No. 6 Mine, N. W. I. Co. Roslyn Seam Passing Under Main Slope 
Below 6th Level East. 

B. No. 5 Mine, N. W. l. Co. Detail Photograph Showing the Coal 
Squeezed Into Opening in Sandstone Roof Rock at Same 

Point as Above. 
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SECTION OF COAT, BED IN LAKEDALE MJ:NE. 
(Fig. S!!) 

Laboratory No. . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 9,~o.; 
Roof. carbona~-cous lilnrlc shnlc. Ft. In. 

Oonl. bony neo.r center... . ...................... 1 o 
Sb1tle t . .... .. . .. . ... .. . . .. .... .. . . .... .. ...... .. . 0 Gli 
Coal ............................................. 0 ~ 
Shale, bony . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . o 1 
Conl ..................... .. ................ .. .... O 7! 
Oonl, bony . . . .. . . . . . . . . . • .. . . . . . . . . . . . . . . . . . . . . . o 1 
Coal .. ... .............. . ........ . ...... .......... o Ol 

Floor, hard, brown shale. 
'!'hlckne;;3 oi bod .................... ,.... ........ 3 7 
!l'b!ckneSlf ol coal sampled ......... , ............ 3 ~ 

f Not Included !n snm_ple. 
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Sample 9,405 was taken 10 feet above the gangway, about 150 
feet from the entrance. 

Notes-Both ihe roof and the flool' are firm and did not mix with 
the coal. The coal does uot weather while being transported to mar
ket. The 1Ja1tlngs can be removed to some extent in miruug. At the 
bunker the coal was passed over bar screens and picl,ed. 

llBEIOIA:"I. UT·,F.K)IA-1c'< ).11XB ~O. 1. 

Saniple-Bituminous coal; analyses Nos. 9,411, 9,412, 9,413, 9,414, 
9,415, 9,459, 550-D, 551-D, 1>age 192. 

Mine-Beekman; a slope mlne at Beekman, 3 miles northwest of 
Roslyn, on a spur of the Northem Paciilc Railway, Sec. 12. T. 20 N., R. 
14 E., Roslyn Fuel Co. Mine No. 1. 

Coal bed-Roslyn. Strikes N. 70° W. and dips 14° SW. in eastern 
part o.f gangways, but near western end of gangway it strikes S. 75° 
W. and dips 8° SE. The roof and floor are firm and although one or 
two inches of the shale cap rock mixes with the coal i t can be easily 
separated from it in mining. 

SEO'l'IONS OF COAL llED IX THE BEEKMAN NO. 1 MINE A'!' .BEEKMAN. ('FIG. 26.) 

Section ....................... , . .. . . . . . . . . A B O D E 
Laboratory No. . .. . . . . . . . . . . . .. . . . . . . .. .• 9,4ll 9,412 9,03 9,414 9,H5 
R-0ot, sbnlc. Ft. In. "Ft. In. Ft. In. Pt. In. Ft. In. 

Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . l 3 z 6 1 1! 2 5 1 ~ 
Sblllo, little sulphur.............. .. .. 0 ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 II 

~~:t;;~i=~;;~~;;s·::::::::::::::::: ti 2t .. o .. ··1 .... o ..... i. ··o .. ··T ~ 2: 
Oonl . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . o 3 o 2 . . • • • • • • • . o 3,l. O S 
Sbnle, carbonaceous . . . . . . . . . .. . . . . . . o a o A . . . . . . . . . . o ! ........ . 
Sandstone, sulphur band ........................... . ............... · · · · · · · · · · 0 bJ 
Oonl .. . .. . .... ... .................. . ... 0 2l . .. . ...... .......... ..... ..... 0 
Shale, carbonaceous . . . . . . . . . . . . . . . . . to 1 • • • • . ... . • • • • • • . • • • . • . • • • . • • . . O t 
OoBl . .. . . .. . . . . . . • . . . . . . . . . .. . . . . . . . . . . 1 8'l! 1 lit 3 l l 9& 1 9b 
Shale, carbonneeous .. . . .. .. . . . . . . . . . to 1 . . . . . .. . . . to 1 to 1 ........ . 
Sbe.Je . .. ...... ...... .. ....... ...... ..•. .•. ....... 0 1 ..•...... . ..... ........... . . . 
Coal . . . . . . . . . . . . . . . . . .. . . . . . . . . . . • . . . . 0 2l O fij o 2 O 2A 

Floor, carbonnceons or sandy sbale. 
Thickness ot bed... .. ...... . .......... 5 1 4 5li 4 ~ 4 10~ 5 1 
Tblckne..o.s of coal sampled... .. ....... 4 10! 4 511 4 4'! i 9~ 5 l 

t Not Included !n snm_ple. 
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ith LmJ East at Room 3.l 

Ft. lo. 

2 JO Coal 

0 i Slutle 

l 11 Conl 

(c} H.osli•n F-uel Oo. lllne No. J. 
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0 ~ Rlln lc 
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(<IJ Roslyn Cascade Co. ~lh1P 'li'o. 1. 
Fnre of llabi Xorth Slo)le. 
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O ! Shale 
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(f) Roslyn 011scndc Mine No. ~
:trd Level En~t. 

'Fig. 26. EC'l'IONS OF ROSLYN BED AT WESTERN i::_:so OF FIELD. 
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Section A (sample 9.411) was cut from west level 2 on gangway, 
between rooms 26 and 27. 

Section B (san'.ll)le 9,412) was cut from east end of level 2. 

Section C (sample 9,413) was cut from a point 160 feet beyond 
room 21 on east level 3. 

Section D (sample 9.414) was cut from west level 3 on gangway 
between rooms 17 and 18. 

Section E (sample 9,415) was cut from foot of slope, about 250 
feet below the fourth level gangway. 

A composite sample was made by mixing samples 9,411, 9,412, 
9,413, 9,414 and 9,415 [or an ultimate analysis, the resuHs of which are 
shown under laboratory number 9,459. 

Tbe bed was also measured and sampled at two other points in 
1908 by K. M. ,Vay, described as follows : 

SECTIONS OF COc\L BED I.N l3F.F.KMAX MI1'-:E A'.I.' DEEKllA:-S. 

Section................................................... . ....... . . ....... A B 
!.aborntory !'lo. . .. . . .. .. . . .. .. .. . . .. . . .. . . .. . . .. .. . .. . . . . .. .. . . .. . .. .. .. . 5Sl-D 5.'i0-D 
Root, shale. Ft. In. Ft. In. 

f~:fc;·ii~<it".'.'.'.·:::.·.·::.·:::::::·:::::::::::::::::::: :::: :::::::: ::::: i , o l 
ll.otber coal ............... . .................................................... "o"'"i 
Ooal ................. . .......................... . ...................... 1 10 i 3 
Shale t . . . .. .. . . .. . .. .. . • .. .. . . . .. . . .. .. .. . . . . . .. . .. . .. .. .. . . .. .. . .. .. . 0 li O 1 
Ooal .................................................................. o ti o 4 
Shalet ................. .................................. ...... ....... ....... ... 0 ~ 
Ooal .................................................................. · ......... 0

0 
°t 

Sbnle1 ..................... · ..................... · .................... .......... " 
Ooal ......................... ............ ... ........................... .......... 1 111 
Sl1alct .................................. .... .................................... o & 
Oonl ..................... ...... .......................... . ...................... o 2 

Floor, shnlc. 
Tbickne..ss of bed.... ............... ............. ........ .............. 4 10;! ~ o 
'.l.'hlek11ess of coal sampled........................................... ! 9 J 6 

t Not Jncluded In snmpl~. 

Notes-The coal was passed over bar screens witb %-inch and 
1:1/.!-inch spaces. The oversize was picl,ed and sold as lump coal, the 
undersize being sold as steam coal. 

RO:-IALn. ROSYLN :-10. 3 -:'IJlXE. 

SamipZe-Bitnminous coal; analyses Nos. 9,428, 9,429, 9,430, 9,431, 
9,432, 9,463, 1>age 194. 

Mine-Roslyn No. 3; an incline and slope mine In Sec. 7, T. 20 N., 
R. 15 E., 11h miles west of Roslyn, on the Northern Pacific Railway. 

Coai becl-Roslyn. In this case about 2 to 6 inches or capping 
shale rock comes down after the coal is removed; iloor firm. 
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S:EO'.CtO~S OF OOA.L BED IN ROSLYN NO. 3 ~E (FIG. 26). 

Laboratory No. . .. .. .. . . . .. .. . ... . .. .. . .. 9,429 9,428 9,430 9,432 9,431 
Root, shale. Ft. In. Ft. In. Ft. ln. Ft. In. Ft. In. 

Con I .. . .. . .. .. .. .. . .. .. . .. .. .. . .. . . . .. 1 ~ 2 3 1 8 1 O 1 S 
Sulphur hand .. . .. . . . .. .. . .. . . .. . . . . . o ~ to 1 O l o l. O ! 
Ooa! .. .. .. .. .. .. . . . . .. .. .. .. . .. .. .. .. . 1 1 O 6 o ~ 1 3 l 3! 
Oonl, sbaly, broken................... ... .. .. .. . 1 1 .......................... . .. 
Shalo (little sulphur)................. to ! . .. .. .. . .. . .. . . .. . .. tO l tO ~ 
Ooal .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. O 2} . .. .. .. .. . .. . .. .. .. . o 3 o 3! 
sna1e .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. to ~ . .. .. .. . .. to ! o l to ! 
Conl .. .. . .. . .. .. .. .. . . . . . .. . . . . .. .. .. . 1 5! 1 4 1 10 1 ~ l 8! 
Oonl, bony .. .. . .. .. .. . .. . .. .. .. . .. . .. .. . .. .. . .. .. . .. .. .. . . .. . . .. . .. .. . .. .. .. . O ! 
Coal ....................... ........ . . . ........................................ 0 5! 

Floor, shale. 
Thickness of bed..................... . 4 2 4 3 4 4l 4 ll 5 2 
'l'bickness of coal sampled......... .. . 4 1 4 2 4 ~ 4 ! 5 ll 

t Not included in sample. 
t One-bal! Included in sample. 

Sam1lle 9,428 was tal<en on the old fifth water level gangway west, 
at the entrance to room 48. 

Sample 9,429 was taken on the old sixth water-level gangway, be
tween 1:oorus 6 and 7, east of new slope 3. 

Sample 9,432 was taken from the first level west, about 150 feet 
from the gangway up room 3 of the fourth battery. 

Sample 9,431 was taken from the face of 1·oom 12 of the third bat
tery, on the first level west .. 100 feet from the gangway. An addi
tional 51h Inches of coal occurs at the bottom of the bed in tWs part 
of the mine. 

Sample 9,430 was collected on the east side of manway between 
lhe fool of the shaft and the third level, 150 feet up slope from the 
base of the shaft. 

A composite sample was made by mixing the face samples 9,428, 
9,429, 9,430, 9,431 and 9,432 for an ultimate analysis, the results of 
which are shown under laboratory No. 9,463. 

Note-The partings that separated (reely from the coal in the 
mine and the roclt that fell from the roof were thrown in the gob 
when the ca.rs were loaded. 'l'he coal was not picked at the bunk
ers because il was clean enough for locomotive use. 

Section A (sample 551-D) was cut from a rib 1,300 feet south
west of the slope, on second level west. 

Section B (sample 550-D) was cut from a point 1,000 feet south· 
west of the slope. 

Notes-The coal is considered a good coking and steam coal. In 
1909 it was mined either al the bottom or near the center of the bed, 
and was shot down with black powder. The tipple was provided with 
shaking screens with 1:r,~-inch, and 3-inch holes separating; the coal 
Into steam coal, special steam coal, and lump. 

The shale and "su1phnr" were picked from tbe coal in mining, but 
large lumps were not broken to remove the impurities th.ey contained. 
The two men loading the cars at the tipple picked some of the shale 
from the car during loading. Only a small proporUon of the shale and 
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·•sulphur" passed througb the screens into the steam coal. The capa
city of the mine was l ,000 tons and the average output was 800 tons 
per day. The output was expected to average 90 per cent from acl· 
vance worl,. The coal was taken by the Northern Paeiflc Railroad 
and by the Chicago, Milwaukee & St. Paul Railroad to Seattle. At Se· 
attle the company owning the mine had bunkers witb a capacity or 
2,500 tons ancl capable o( loacling 500 tons per day into vessels. 

For resu1ts of washing tests of this coal, see Bureau of Mines Bull. 
5, pp. 32, 47. 

HOSLYc'<. Bl'SY BF.E: ~llXE. 

Smnple-Bitwninous coal; analysis No. 9,406, page 193. 
ilfine-Busy Bee; strip pit, 2¥.? miles northwest of Roslyn. 
Goa! bed-Roslyn. The coal bed lies 6 feet below surface at tb.e 

place where the sample was taken. The cover was removed with 
scraper. 

imCTJON 0 1~ COA i, m-:u 1:,, BT"SY DEE MlXE (},'JG. 26). 

Loborntory No. .. .. .. .. . .. . .. .. .. .. . . .. .. .. .. ... . .. . 9,400 
noot, shnle. Ft. In. 

Cool, 11·entbered t . . .. .. . . . . . . . . .. . . . . . . .. .. . . .. O 7 
Coal ............................................ o !~ 
Ooo1, soft, 1vllb Joycrs ot sboJ& t.... .. .... .. .. 0 l 
Coal ............................................ l !l 
Shnle t ........ .. ................................ o 1 
Coal .......... .. ................................ o 31 
Shnlet ......... .. ...... ................. . ....... O i 
<Joni .................... . ....................... o oi 
Coal t ........................................... o , 

l'loor. shale. 
'l'hlckness o! bed................................. J o 
Tlekness of roal sompled....... ... .. .. ......... 3 Lt 

Notes-The lower 7 inches of the bed was not exposed. The coal 
Is liJte the Roslyn coal at other mines in the vicinity. The high heat
ing value and low ash. content probably result In part from the whole 
thickness of the bed not being sampled. The coal was passed over bar 
screens. The oversize was picked and sold as lump coal. The under· 
size was solcl as steam coal. 

HOXALf>. l'.\TRIC'K-:\JAl!KAY ;u1:-;E ;,,:o. 1. 

S'amtple-Bituminous coal; analyses Nos. 9,407, 9,416, 9,417, 9,418, 
9,460, page 19{. 

Mine-Patrick-MacKay; a slope In. Sec. 6, T. 20 N., R. 14 E., 2% 
miles northwest of Roslyn, on the Northern Pacific Railway. Roslyn
Cascade Coal Co. 

Coal bed-Roslyn. Strike N. 75° W. Dip 9° SW. The lower 2 
inches of a th1·ee-foot layer of sha1e between the bed and the over
lying massive sandstone breaks after tbe coal is removed ancl ls thrown 
into the gob. The rest of t he shale forms a good roof. The floor is 
firm and does not mix wi th the coal. 
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S.EO'l'JONS OF 00.H, BED L~ PA.'.rRIGK-MACKAl' MINE (FIG 26) . 

Laboratory ~o. .. ... ......... ...... . ... . .... .... .. .. .. .. .. .. .. 9,416 9,418 9,417 
Root, sbalo or sandstone. Ft. Ia. Ft. In. Ft. In. 

Ooul . . .. . . . . . .. . . . .. .. . . . .. . . . . . . . . . . . . .. • • . . . . . . • • • .. . . . . . 1 2 l 3 1 2 
Sulphur b!lDd . . .. . .. .. . . .. .. .. . .. . .. . .. • .. .. .. . .. . .. .. .. . . . O i O } 'l'rnce 
Coal . . . .. .. . . . .. . .. . .. . . . . . .. . . . . . .. .. . ... . . . . . . . . .. . . .. . . . 1 3 l 1 1 3! 
Sulphur band .. .. .. . .. . .. . .. .. . .. .. . . .. .. .. . . . .. . . .. . . .. .. . . .. . .. .. . Trace ......... 
Shale, bony .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. . O t o ~ 
Coal . .. .. .. . . . . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. . .. . .. .. .. .. . O 2~ o 3 o 2 
Shale .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . to 1 to 1 to 1 
Ooul . .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. . .. . . .. .. . . .. . . . . . .. .. .. I ~ I 10 1 ~ 

Floor, shale. 
Thickness of bed....................... . ................... 4 ! 4 6! 4 2! 
'l'bickness of coal sampled................................ 3 lH 4 f>! 4 l! 

t Not included lo sample. 

Sample 9,418 was taken on the gangway or the first water level 
west', at the entrance to room No. 18. 

Sample 9,416 was tal<en from the west side of the slope, 50 feet 
above the entrance to the first water level east. 

Sample 9,417 was taken at the end of the gangway on the first 
water level east, about 1,000 feet from the rock tunnel to the main 
slope. 

A composite sample was made by mixing the face samples 9,416, 
9,417, and 9,418 for an ultimate analysis, the results of wliicb are 
shown under laboratory No. 9,460. 

SEO'l'IO:t\ OF LOW:ER OOA.1, BED ON PATRIOK-MAOKAf PROP.E!Vl'Y, 1,300 FEET 
NOR'.L'H OF OENTER OF SECTION 6. (SEE PLA'l'E m. 

Laboratory No. . .. .. .. .. .. .. .. .. . . .. .. . . .. .. .. . .. .. 9,~07 
.Root, sbale. Ft. Io. 

Ooal, booy t . .. . . . . .. .. .. .. . . . .. . .. .. . .. . . .. . .. l 5! 
Snod.stooe t .. .. .. . .. .. .. .. . .. .. .. .. .. .. .. . . .. .. . O 1~ 
Oool ............................................. o s 
Shale, hard t .......................... ......... O 3 
Oonl ............. . ............................... l 5} 
Shale t ..... .. .... ...... .. .. ............... ..... . o 3~ 
Shale, bard t .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . .. .. . O 2 
Coal t .. ......................................... o 9 

Floor, shnle. 
'l'biclmcs.s of conl bed...... .... . .. . .. .... .. ..... 4 u~ 
'l'hicknc..oS ot coal samolcd........ .... .. .. .. .. .. 2 n 

t Not Included In sample. 

Central Par t of the Field. 

ROSLYN. IlOSYL); NO. 2 SLOP£ lH:SE. 

Saniple-Bituminous coal; analyses Nos. 9,433, 9,434, 9,435, 9,436, 
9,464. page 195. 

Mine-Roslyn No. 2 slOJ)e; a drift and slope mine In Sec. 20, T. 20 
N., R. 15 E ., at Roslyn, on the Northern Pacific Railway. 

Coal bed-Roslyn. The bed strikes N. 70° W., dips about 12• SW. 
Three feet of shale above coal. Large fragments come off with coal. 
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SEOTIO:s'S OF COAL BED IN 1?0SL\'N NO. 2 SLOPE MINE A-'r ROSr,YN (FIG 2i). 

Laboratory No. .. .......... ........ ....... . .... .... 9,485 I 9,434 0,433 0,436 
:Roof, sbnle. Ft. In. Ft. Tn. Ft. ln. :Ft. Io. 

Ooal ............... .. ... . ...... . ................. 1 0 .. . ................. 2 o 
Sulphur band mixed with con I. .... . ............ to ~ .. . .. .. .. . .. .. . .. . .. o \ 
Cont. streaks of suJpbnr......... . ............. .. .. .. . .. . 1 1 2 6 ........ . 
Cool ............................................. l 3 .................... 0 l 
Shale ..................... ... .................... to l .......... to 1 to 1 
Shale, sulphur band.... ...... .. ...... .......... .. .. .. .. .. 'l'rot>e ... .............. .. 
Coal . .. .. . .. .. .. .. . .. . .. .. .. .. . .. . .. .. .. .. .. . .. .. O 3 .. .. . . .. .. o 3 ........ . 
C'oal. atrenks or sulphnr........................ ..... .. ... 1 ~ .. .. ...... ....... .. 
Shale, sott .. .. . .. .. .. . .. . .. . .. . .. .. .. .. .. . .. .. .. o ~ Trn<~ to J 
Coal .......... ...... ......... ......... .. ..... .... o 3 o l ........... ...... .. 
Shale ........ : .. ........ ...... .. ............... .. to ~ to l ................. .. 
Coal . .. .. .. .. . . .. .. .. .. .. . .. .. . . .. .. .. . .. . .. • .. .. 1 o 2 o 1 10 1 G 
Shale ......... ............. . ..................... O ! ......... ........ ......... .. . 
Oonl .............. . ........................... ... 0 7 ........................... .. 

'l'biclmess of bed. . . .. .. .. . .. .. . . .. . .. . .. .. .. .. .. ·I 6;\ 6! I 9 21 
Floor, sliale. I 

Thlcl..-ness of coal sumple.d........... .. . . . . . . . . . .a 5 si 1 7 l! 

t Not lnclucled lo sample. 

Sample 9,433 was taken on the fifU1 level west from slope 2, about 
250 feet up from room 7 of the second block. 

Sample 9,434 was taken on the sixth level west from slope 2, on 
the side of the bal'rier pillar separatlng this mine from No. 3 mine, and 
360 feet up the dip from the gangway. 

Sample 9,436 was collected on the sixth level west from slope 2, on 
the gangway between rooms 2 and 3. 

Sample 9,436 was taken from tbe side o( the slope between the 
eigh th and the tenth level west from shaft 4, and about 10 feet below 
the air course below t.he e!ghtb level. 

A composite sample was made by mixing samples 9,433, 9,434, 
9,436, and 9436. The results of au ultimate analysis of this sample 
are shown under laboratory No. 9,464. 

Note-The coal was not picked at the bunkers, because it was clean 
enough for locomotive use. 

noSIS).;, ROSLYN :-.:o. 2 )U:-B. 

Samiple-Bituminous coal; analyses Nos. 2,457 (Washington No. 
2) and 9,442, 9,443, 9,444. 9,468, 3,098. page 195. 

Mine-Roslyn No. 2; an incline In Secs. 8 and 9, T. 20 N., R. 16 E., 
at Roslyn, on the Northern Pacific Railway. 

Coal bed-Roslyn. The lower 2 inches of the shale cap rock 
breaks after the coal is removed and was thrown in the gob. The 
remainder forms a good roof throughout most of the mine. The floor 
of the bed ls firm. The bed strikes N. 60° W. and dips about 12• SW. 
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S1W'l'10N OF co.u.. :OED T:S' ROSLYK ~o. :I, 11111\E. AT ROSLYN. (FlG. 2,). 

Loborntory ~o. . . . . . . . . . .. • . . . . . . . . . . . . . .. . . . . . . . . . 9,448 9,~42 9,444 2,JSi 
Roof. Fhnlo. Ft. In. Pt. Tn. Ft. In. Ft. Lu. 

Oool . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . 2 3! 2 3! 2 ;{ 2 101 
Sulplmr band .. . • .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . .. . 10 h . .. ..... . 
Shale • . . . . . . . . . . . . . • . . . • . . . . . . . • . . . . . . . . . . . . . . . . . O ,I 'l'ro.ce .................. . 
.Pnrth1g . . . .. .. . . . . . . . .. . . . .. . .. . .. .. .. . . .. .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 10 1 
Cool . . . . . .. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . o 2 o ;; o s~ ...... .. . 
Shnle. sulphur . . . . . . . . . . . . . . • . • . . . . . . • . . . . . . . . . 'l'rnce ............................ . 
$hale, bony . . .. . . . . . . .. .. . . . .. .. . . . . . . . .. . . . . . . . . . . . . . . . . to 2 10 l 
Coal . . . . . . . . . . . .. . . . . .. • .. . . . . . . . . . . .. . . . . . . . . . . . o 51 O si 
Shu le • • • . • • . . • • . . . • . • • • . . . • • • . • • . . . .. . • • • • • • • . • • 0 ! :o i 
Oolil . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . .. . l 5 1 3 1 5 l ~, 

Floor, shale. 
'l'hl()kness of bed......................... . ...... -1!1 J lt ·l -11 1~ 
'l'bic.k:ness ot coal soml)led .. . ...... . ..... . .... _ .. _ --~- 3 l]! 4 3i ~ 

t Not inclu('led In sample. 
t On~hnlt luclude<l In sum))I~. 

Sample 9,442 was taken t'rom the eighth level, about 15 feet west 
of the east rope s loJ)e. 

Sample 9,443 was tal,en from the seventh level west on the gang
way at the entrance to room 80. 

Sample 9,444 was taken on the tenth level east, 75 reel beyond 
room 43. 

Sample 2,457 was collected from a point about 6,000 feet Crom the 
entrance to lhe m ine. 

A composite sample was made by mixing the face samples 9,442, 
9,443. and 9,444. The 1·esul ts of an 11 Illmale analysis of lbis sample 
are shown under laboratory No. 9,468. Analysis No. 3.098 was made 
l'rom a car sample of lump coal shipped for testing purposes. 

1,-otes-The partings and impurities Lbal separate readily from lhe 
coal were not loaded in the mine. All the coal was used for locomo
tives and did not need fu r lb.er picking at the t ipple. 

110:'\LY"X. ltOi-LY::-S XO. ,I. )llNE. 

S<l11tJ}7e-Bltuminous coal ; analysis No. 2,458 (Washington No. 2). 
and analyses Nos. 9,437, 9,438, 9,465. page 197. 

Mi11e-Roslyn No. ~; a shaft in Sec. 20, T. 20 N .. .R. 14 E .. at Ros
lyn, en the Northe rn Pacific Railway. 

Coal bed-Roslyn. The bed strikes N. 70° W. and dips al>oul 16° 
SW. Roof and floo r as In neighboring m ines. 

SECTIONS OF 00.•\J, B"D tN ROST,YN NO. 4 JIJT~'l'. .'.T ROSl,YS (FrG :!7). 

Lahorutory No. . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 9,437 I 0,438 l 2.4:;8 
Roof, ~lrnle. Ft. In. Ft. l n. Ft. In. 

Co,LI, ~lrcn.k~ of Slll)lhur ...... .... ........................ to 2.i .................. . 
Ooal . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 2 5'~ 1 3~ I ll 
Shale. contnlnlng 8UIJ)hur ............... . ................ . ......... iO 1 Ill ~ 
Shnle ......... . . ...................................... . ..... to 1 ... •. ... .•• ........ 
Ooal ...... . ................ .............. . .. . .............. os 1~14 
Snlpbur bnnd • .. . • . . . • .. . . . • . . . . . . . . . . . .. . .. • . .. . . . . .. . . . . . . .. . . . . . . 0 1 .....•..• 
C'oRI • • . . • .. • • • . . • . . . • .. . • . •• . • • . . . •• . • • . . . .. . • . . . . •. . .. • . . . . . • . • . . • . • 0 1& ........ , 
Purtiag . . . . . . . . . . . . . . . . . . . . • .. . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . • . . . • .. . . • . . . . .• . tn 1 
S.hule . . . . . . .. . . . . . . . . . . . . . • . . . . . •.. . . . . . . • . . . . . • . . . • . . . . • . . . to l to l 

Flo~~n;b·~.e:· .. ... . .. .. . . . ... . .. ... . . .. . ... . . . . ........ . . .. .. . . :I. 0 I ~ 0 1 9~ 
Thlckne~s of ~d. .. .. . .. . .. . . . . . . . . . . . . . .. . . . . . . . . . . .. .. . . . 5 ~ 5 ~ l I 10! 
Tlllcl<ncs.s ot COIU SQIJ)Jllell.......... .. . .. . . . . .. . . . . . . . . . . . . 4 ~ I lO'J ~ 6 

f Not Included in snm1ile. 
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Sample 9,438 was ta.ken from the gangway or west level 11, near 
fue center of the second battery. 

Sample 9,437 was taken from the gangway of east level 11, be
tween rooms 3 and 4 of the second battery. 

Sample 2,458 was taken from room 3 of the second battery on 
wesl level 9, and about 2,000 feet from the base of the shaft. 

A composite sample was made by mixing samples 9,438 and 9,437. 
An ultimate analysis of th is sample is shown under laboratory No. 
9,465. 

Notes-The coal in the mine is under considerable pressure from 
the roof and was worked without shooting. The partings and impuri
ties which separate readily from the coal were not loaded in fue mine. 
All the coal was used fo r locomotives and did not need further picking 
at the tipple. 

For results of l)roducer-gas tests of this coal, see Bureau of Mines 
Bull. 13, pp. 214, 276. 

UOSYLN. ROSLY-X NO. 0 )ll-XE . 
..sa,nple-Bituminous coal; analyses Nos. 9,439, 9,440, 9,Hl, 9,466, 

page 196. 
Mine-Roslyn No. 6; a series of drift mines located in Sec. 16, T. 

20 N., R. 15 El., '% mile northeast of Roslyn, on the Northern Pacific 
Railway. 

Ooal be<l-Roslyn. Roof and floor about as in neighboring mines. 
The bed strikes N. 65° W. and dips 7° to 10° SW. 

SEC'l'TOXS 01!' COAL 131-!D ~ ROSLYN l<O. 6 111Tll.'"E (FTG 28) . 

J.nborntory Ko. ..... .... . . . . . . . .... . .. .. .... . . .. . . .... .. .. . . .. 9,439 9,440 9,441 
Root. Pb11lc. Ft. lo. 'Ft. In. Ft. In. 

Coal ................ ................ . ...................... 2 6! 2 ~ 
Sulphur band .. .. .. .. .. . . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. . to t .............. ... .. 
Shale .......... .. .................................................. .. . to 1 . ...... .. 
Ooul .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. o n o ~ ........ . 
Coal, lenses o! sulphur.................................... . .. .. .. ... .......... 2 s 
Sirnio .. .. . .. .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. to ~ o ~ 10 i 
Oonl .. .. .. .. . .. .. .. . .. .. .. . . .. . . . .. .. .. .. .. .. .. .. .. . . .. .. .. 10 11 O 4 O 3 
Sbnlc .. • .. .. . .. .. .. .. .. .. .. .. • .. . .. . . .. .. . . . .. .. .. .. .. .. .. .. tO 1 tO 2 tO l 
Coal , lenses of sul11hur .... . ........................................................... . 
Ooal .. .. . .. .. .. .. .. . .. .. . .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. 1 1 l 8 l 6~ 
Sulphur bnnd . .. .. .. . . .. . .. .. . .. .. .. .. . .. .. .. .. .. . .. .. . .. .. O i ........... . ...... . 
Cool ........... ....... ... .. ..................... , .......... o 6 ................ .. . 

}'Joor, Phn le. 
Thickness o{ be,:!............. .. ............................ 4 6/, I)} l 7 

~cl<:ncss__E! ~ plecl ................................. 4 4A ~ 4 511 

t Kot Included In snmple. 
, One-halt only sampled. 

Sample 9,439 was taken from the stump pillar between rooms 1 
and 2 on the seventh level. 

Sample 9,441 was taken at the east end of the seventh level. 
Sample 9,440 was taken from the east end of the fifth level. 
A. composite sample was made by mixing laboratory samples 9,439, 

9,440, and 9,441 for an ultimate analysis, the results of which are shown 
under laboratory No. 9,466. 

Notes-The parUngs and impurities which separate readily t'rom 
the coal were not loaded in the mine. All or the coal was used for 
locomotives and did not need further picking at the tipple. 



The Coal Fields of Kittitas County 95 

{(()SL 'Q.. A. & K Mf:-;tr.. 

Sa11uHe-Bituminous coal; analysis No. 9,402, page 196. 
Mine-A. & E.; a drift and slope mine in Sec. 10, T. 20 N., R. 15 

E., 1 mile northeast of Roslyn. 
Coal. bed-Roslyn. Roof and floor about as in neighboring mines. 

The bed strikes N. 70° W. and di1>s 11° SW. 

SEC'l'TON OF 00.\L BED IN,\ , & E. AUN£. 

Laboratory No. . .. .. .. .. .. .. .. . .. .. .. .. .. . . .. .. .. .. 9,40-2 
Root, soft shale. Ft. In. 

Coat ............................................. 2 5 
Olay t .. .. ... ...... . ....... .. .................. .. 0 ~ 
OotLl ............................................. 0 2~ 
Sbale, black t .. .. .. .. .. . .. .. .. .. . .. . .. .. . .. . .. . . 0 ~ 
Cool ............................................. 1 8 

Floor. dn.rk shale. 
•rJJfckness of bed............. ........... ......... -t 4~ 
1'blckneBs of coal sum11led.. ..... .. .... ...... .. .. -t 3.~ 

t Not loc1t1ded lo sample. 

Notes-The pa r tings, roof rock, and other imp11ritles that could 
be readily removed when the mine cars were loaded were thrown in 
the gob. At the tipple the coal was passed over 3-inch bar screens. 
The oversize was sold as lump and the undersize as steam coal. 

The sample was taken 160 feet up the ninth room from the slope. 

TWSLY::S. no. L n, so. 5 MlXE. 

Sa11~v1e-Bitumino11s coal; analyses Nos. 9,423, 9,424, 9,425, 9,'126, 
9.427, 9.462, page 197. 

Mine-Roslyn No. 5; a slope m ine in Sec. 22, T. 20 N., R. 15 E., 
I¥! miles southellst of Roslyn, on a spur of the Northern Pacific Rail
way. 

Coal bed-Roslyn. Roof and floor about as In neigbbo1·ing mines. 
The bed strikes N. 45° W. and dips 20• to 30° SW. 

SECTJ(}~S OF CO.AL BED IN ROSLY~ N'O. 5 YI.NE (FIG. 28). 

L11borntory No. . .. . . . . .. .. .. . .. .. . .. .. .. 9,~23 9,42~ 9 ,12', 9,~26 9,42, 
R<>o1, shale aod coul streak. Ft. Io. "Ft. In. Ft.' Jn. Ft. in. Ft. rn. 

Ooat . . . • .. . . .. . .. . . . .. .. . . .. . .. .. .. .. . 2 s 1 1 L 8 J 2 2 6~ 
Sandstone and sn lL)bur............... . .. .. .. . . . o ! Trace 11 

6
t 

Coal .. .. .. .. .. . .. . .. . .. . . .. .. .. .. . .. .. . .. .. .. .. . 1 7 1 21 l 
Sulphur band .. . . .. .. • . .. .. • .. • .. .. .. . .. .. .. . . • to & o t O i o t 
Booe .................. . . ... .... ... .... o l ............... .. ..................... . 
Oool . . .. .. . . . . . .. . . . .. . . .. . . . .. • . .. .. . O 3 o l O 1~ 
Olay . .. .. .. . • .. .. . .. .. .. . .. . .. .. .. . . .. to ; to b to ~ 
Oonl . . .. . . .. • .. .. . .. .. . . .. .. .. .. • .. .. . l St 2 6 2 81 
Booy cool ................................ . ....................... .. 
Oonl ................................................... . ........... . 

0 2 0 l 
10 1 10 1 
0 2 l ll 
0 t 
1 7 

Floor, sbale. 
Thickness of bed.......... ............ + 9 5 S! 4 I.Ii 
Tllfckoess of coal s11m11led........... i ~ 5 2~ 4 10'.l.:.----=-----= 

8!l 9! 
7~ 5a 

t Not lncluded 111 anmple. 

Sample 9,427 was taken from the barrier pillar between No. 5 
mine and the old No. 1 mine, and on the gangway of the first level 
west of the No. 5 slope. A. 3-inch parting or broken coal, clay, and 
pyrite occur s in the center of the bed. This was not Included in the 
sample. 
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Sample 9,423 was taken from the barrier pillar between mines 
No. 5 and No. 7, about 10 feet above the second level gangway of mine 
No. 6. 

Sample 9,424 was tal,eu ou the third level west at the entTance to 
rOODl No. 60. 

Sample 9,426 was tal<en on the third gangway east at en trance to 
room 42. 

Sample 9,426 was taken from lhe air comse below the rourth level, 
about 30 feet west from the slope. 

A composite s.ample was made by mixing the five samples, 9,42:J. 
9.424., 9,425, 9,426 and 9,427. An ultimate analysis of this sample is 
shown under laboratory No. 9,462. 

Notes-The partings and 1m1rnrities Lhat sepa1·ated readUy Crom 
the coal were not loaded in the mine. All of the coal was used For 
locomotives and did nol need further picking at the t i1111le. 

Ea ster n End of the F ield. 
C' I.MAL[')J. Jwi-;1s::- :--o. i )11:'m. 

Sa111ple-Bituminou1, coal; anal5•ses );os. 9.419, 9,420. 0,-1:n, 9.-122. 
9,461, page 198. 

Jlfi11e-Roslyn No. 7; a s lope mine in Sec. 22, T. 20 N., R. I 5 E .. 1~ 

mile nor thwest of Clea lnm , ou a s1rnr from the NorU1e rn Pacific Rail
road. 

Coal bed-Roslyn. Roof ancl floor as described for other mines. 
The bed strikes N. 05° W. and dips 20° to 30° SW. 

SJW'l'TO:NS 0-Y COAL mm IS ROSLTh 1"0. 7 MT:S-£ (l"lO 21>). 

T.nboratory Xo. . .. .. .. . .. .•. .. .. .. . . .. .. .. .. . • .. .. • 9,421 9,422 !1,420 !1.m1 
Root, ~ho le. "F't. ln. Ft. In . Pt . In. Ft. In. 

Cont, broken . . . .. . . ... .. .. ... . . . .. . .. .. ... .. . .. .. . . ... .. . . .. .. .. .. . o I 
Coal ... . . .. .. . ... ..... ... .. . .. .. .. • .. • .. .. . .. . 1 2 I 2 0 10 2 i 
$hale .. .. .. . .. . . . . . .. .. ... .. .. . . . .. . .... .. .. .. .. • . .. .. .. tO l tO I tO l 
S111t•h11r bn111J ...... . ............................ tO i ............................ . 
Cool, stl'enks of sulphur....... . . ....... ..... . ... .. ..... 1 (ii ............ . ..... . 
00111 • .. . . .. . ......... ... ......... . ..... .......... l 2~ . ......... I ll~ 0 1i 
Shnle . . . .. . . . . .. . .. .. .. .. . . .. .. .. . .. .. . .. .. • .. . .. to l O ; . . . .. . . .. . o l 
C'oul nod >lhnlc streaks... .. .. ... . .. .. • ... .. .. .. .. .. .. . . .. ..... .. . tO 2 ....... .. 
Con! .... .. .. . .. .. . .. .. ... . .. .. ... . . .... .. .. .. . . .. O JA o 2 o 2 ....... . . 
Sull)httr b11111l . . . . .. .. .. . .. • .. .. • • .. •• . .. .. .. • . .. tO \ .. . . . .. . . . ... .. ............ .. 
Coal ............................. . ............... 10 1 ................... . ...... .. 
!';hnle .. .. • . .. .. . .. . .. .. . . .. .. .. .. .. . .... .. . .. . . .. O i 10 1 o ~ ........ . 
Coal ............................. . ............... 0 I .......................... . .. 

~~·~1~ ;;;cnky ·::::.::: :: : : : : : : : :: :: : : : : : : : : :: : : : : . !~ .. ... '. : : : : ·::::: : : . : : : : : : : i i 
Cern i . .. .. .. . . .. .. .. .. ... .. .... .. . .. . . . .. .. .... .. 1 II& 1 G l ~ 1 11~ 

f'loor, shole. 
'l'hfclrness of berl ........ ..... . .. . .. ... ..... .. . .. S:I I 61 1% 1& 
'l'hickncss or toul s,11111,lccJ................ ..... . 5~ 4 s 71 3A 

t Xot ineludcd lo sam11lo. 
t One-hnlf hwlnded In 1;i1mple. 

Sample 9,422 was taken 011 the gangway or west level 2, 6 feet up 
room 40. 

-4 
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Sample 9,421 was taken on the gangway of east level 2, 15 feet 
from the barrier between mine No. 7 and mine No. 1 at Clealum. A 
parting of shale, "sulphur," and coal occurs near the center of the bed. 
In picking, about one-half of the coal in this parting would be thrown 
away; hence in sampling only half the coal and the 1h-inch band or 

shale were included in the sample. 
Sample 9,420 was taken in the air course below the gangway of 

west level 4, about 800 feet west of the slope. 
Sample 9,419 was taken on the gangway of east level 4, 330 feet 

beyond the entrance to room 12. 
A composite. sample was made by mixing 1he face samples 9,419, 

9,420, 9,421, and 9,422. The results of an ultimate analysis are shown 
under laboratory No. 9,461. 

Note-All of the coal was used for locomotives and did not need 
picking at the tipple. 

Cl.EALrM. SUllMlT )fLNF.. 

Sam..ple-Bitnminous coal; analysis No. 9,403, page 199. 
Mine-Summit; an incline in Sec. J4, T. 20 N., R. 15 E .. 1 mile 

north of Clealum. 
Ooal bed.-Roslyn. The bed dips 11 ° SW. and strikes N. 75° W. 

SECTION 011 COAL BED u'- SUMMIT ML~E (FIG. 29) . 

Lnborntory No. . .. .. .. .. .. . . .. .. . . .. .. .. .. .. .. . .. .. 9,403 
Roof, sbale \\'!tb strcllk.s of coal. Ft. In. 

Oonl ................... ... ....................... 2 5~ 
Slrnle t ........................................... O t 
Oonl ........ .................................... O 2 
Shale! .......................................... O ~ 
Ooal ................... ............... ...... ..... 1 9! 

Floor, shale. 
'l'hlolroess of bed...................... .. ......... -' G 
'l'blckness of cool sampled.. . ................... 4 5 

t ~ot lacluded In sample. 

The sample was taken 50 feet down the slant from the new tun
nel and about 40 feet below the surface. 

Note-At the bunl,e1· the coal was passed over 2-inch bar screens. 
Uie oversize being picked and marlrnted as lump coal, and the underslze 
being sold as steam coal. 

C'LEAI.U:U. CLE ELUM NO. 2 ):[rl'(Ji;. 

Sam.pie-Bituminous coal; analysis No. 9.472, page 199. 

Mine-Cle Elum No. 2; % mile north of Clealum. 
Coal bed-Roslyn. The bed is se1>arated by about 3 Ceet of shale 

cap rock from a massive layer of sandstone. Pieces of this shale vary
ing up to a foot in thickness broke ol'l after the coal was mined and 
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were th rown in the gob. They occasionally broke with the coal and 
bad to be separated before the mine ca1·s were loaded. The flool' is 
firm. The bed dips about 14° SW. and strikes N. 55° W. 

SF.O'l'IO~ OP COAL RED TN 0I,E EI.Ult NO. 2 l\JIXE (FIG. 2ll). 

J.aboraLory No. . . . .. .. .• .. .. . . .. . . .. . . .. . . . .. . . . . . . 9,172 
Roof, soft shnle. Ft. In. 

Coal ............................................. 1 1 
Sulphur bnnd nod coal t........................ O 1 
Cool ................... . ...... . .. ... ............. 0 Ob 
Coal, bony . .. ........ . . ... .. .. ... ... . .... .... .. 0 ~ 
Ooal ....................................... ... ... o 7 
Shale and coal layer t.. .... ........ ...... ...... O 3~ 
Coal .... . ....................... ... .............. 1 ii! 

Floor, shale. 
'l'hleknrss of bed.......... ... .. .. .. .. .. .. . .. . .. 4 l 
'J'hickncss of coal sampled...................... 3 Sl 

t Not lnclutlecl In sample. 

Sample 9,472 was taken at the face of the gangway of east level 6. 

Notes-Bony layers in the coal are difficult to separate. All of the 
coal was used for locomotives and did not need Eurther picking al the 
ti 1m1e. 

CLB.\LU..U. CLE ELU~l NO. 2 EX'rENSJO~ Ml:\' F:. 

Smnple-Bltuminous eoal ; analysis :-:o. 9,409. page 199. 

Mine-Cle Elum No. 2 Extension; an incline and d1:ift mine 1 
mile north of Clealum. 

Coal bed--Roslyn bed. Roof and floor as in Cle Elum No. 2 mine. 
'l' he bed dips 9° s. and strikes N. 80° W. 

SEC'J'IO~ OF COAL BED TX 0 .LE EJ,U11 NO. 2 KX'l' ENSION )tr:-"E. 

T.iLbOrfltory No. . .. .. .. .. .. . . .... .. .. .. .. .. .. .. .. .. . 9,400 
Roof, 8llghtly c11rbo11aooow; shale. F't. fJ1. 

Coal ................ ...... .... ................. .. 1 2~ 
Shale, bony I ...... ... .. ....... ................ . O l 
C'ool .................................. .. ......... 1 3 
Shnle, bony ... .. ................................ O ! 
Conl .............................. . ............ . . O l~ 
!;halot ........................................... o :I 
Coal t ....... .. .. .... .... ......... ............... o 1 
ShaJet ....... .. .... . ............. . ....... ....... o ; 
Oonl ............................................ . o 4 
lihn le, bony ...... .. .. . .. .. .. .. .. ... . .. .. . .. .. .. O ~ 
Coul .............. .. .......... .... . .............. 1 5 

Floor, hard shnlc. 
'rhlckness ot bed....... . . ........ . ........ . ..... s 
'l'blclmess ot coa l sampled.. . ................... 4~ 

t Not !neltuled In sample. 
I Ooe-ba.lt Included In snm11le. 

The sample was taken on the gangway of east level 8, about 50 
feet from the rope slope. 

Note-All of tbe coal was used for locomotives and did not need 
picking at tbe tipple. 



The Coal Pields of Kittitas County 101 

CUJAl.Dl. ('Lt-: m.n, NO. :.; GX'l'MNSIOX ~IINl;, 

Sample-Bitumlnous coal: analysis No. 9,408, page 199. 
Afine-Cle Elum No. 3 Extension; an incline and drift mine In 

Sec. 23, T. 20 N .. R. 15 E .. 1 mile north of Clealum. 
Coal bed-Roslyn. The bed, roof and floor al'e as in No. 2 rujne. 

The bed dips about 9° S. and strll<es N. 70° W. 

$EC'l'ION OF CO.\I. BED UI CL]~ 1'1,U.\1 NO. 3 EX.TE::-!SION MLNE (FIG. 20) . 

Lnborntori• So. .... . . . .. ... . . .. . .. . .. . .. . .. .. . ... . . 11,408 
Root, !!hale. FL. In. 

Conl ............................................. 2 ~ 
Shale t • • . . . . • .. .. .. .. . .. . .. • .. .. .. . .. . .. .. .. . .. . O ~ 
Cool ............................................. O 4 
Shale, bony ... ................................. O 1 
Ooul ............. ............................... l ~ 

Floor, shllle. 
Thlckn~~ of bed........... .. ................... o 4~ 
1'hfrkneAA of coal sampled ............ ,......... ~ J 

t Nol l111•h1<.led 111 san111le. 

The sample was taken just below level 6, from the air course which 
parallels the incline. 

Nole-All of the coal was used for locomotives and did not need 
picking at the ti1>ple. 

I 'Lt,;,\ I.P~l. CLE l•JLl,;~I XO. 1 ,\lLX I•:. 

Sample-Bituminous coal; analyses Nos. 9,445, 9,446, 9,447, 9,~67, 
page 199. 

Mine-Cle Ellun No. 1; shaft mine in Sec. 26, T. 20 N., R. 15 E .• 
at Clealum, on the Northern Pacific Railroad. 

Ooal lled-Roslyn. The bed is separated by about 3 feet of shale 
from a massive layer of sandstone. Pieces of shale broke after the 
eoal was mined and wel'e thro,vn in the gob. The shale occasionally 
brol<e with the coal and had to be separated in loading mine cars. The 
floo1· was firm and did not mix with the coal. The l>ed strikes N. 65° 
W. and dips 24° SW. In the west end of the workjngs and strikes N. 
55° W. and dips 31 ° SW. in the east end of the workings. 

SEC'l10~S OP 00.\L ,BED IN Ol,E ELU.\l NO. l MlN.E A'!' OU: .ELOM (FIG. 29). 

Lnborntory No ............................................. .. .J O,HiS 
Roof, shnlc. Ft. Jo. 

Coal .•...... .... .....•..................... .. .•..... •... .. . " O 
Shale ......... . .... .. ....................................... tO ! 
Ooul ....................................................... 10 l 
strn1e ....................................................... to i 
Coal ....................................................... 10 2 
Shnlo .. ........................ ..................... ...... .. tO 11 
Ooiil ....... .. . ........ . .................................... 0 Si 
Shnlc, bony .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. .. . .. .. .. .. .. • .. .. 0 ll 
Coal . .......... .... . ... ............... ..................... l 4 
Sllllle, bony . .... .. . . .... .. .. . .. .. • .. .. • .. .. .. .. ... .. .. .. .. O ll 
Oonl .. . • .. .. .. .. .. . . .. .. .. . .. .. .. .. . .. .. .. .. . .. .. .. . .. .. .. .. O 2 
$h11lr ... . ................................................... o l 
Con! ............... ............... ........... ...... .... ... O l 

Floor, shale. 
ThltknC&> of l•<><l........................................... 6 
'l'bickucss of conl snm1iled ............................ .'.... 36 

t Nol lnclude<I lu sn:mr,lc. 
I On~~hoH included In sample. 

0,440 
Ft. lo. 

1 i 
10 ! 
1 ~ 
0 ! 
0 3 

to 1 
0 I>& 

to 1 
l 2b 

9,U, 
Ft. In. 

:! 56 
0 1 
0 6 

to 1 

I 0 
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Sample 9,445 was taken from the gangway on the t1rst level south
west between rooms 32 and 33. 

Sample 9,446 was taken from the gangway of the first level south
west 100 feet from the slope. 

Sample 9,447 was taken at the east end of the gangway on the 
first level southeast. 

A composite sample was made by mixing the face samples 9,445, 
9,446, and 9,447 for an ulµrnate analysis, the results of which are 
shown under laboratory No. 9,467. 

Note-The coal was used fo r locomotives and did not need ])iCkiug 
at the tipple. 

COKING PR0PER'£IES OF R0SLYX-CLEALU1l COAL .. 

:M. A. Pishel* found by examination of a large number of 
samples of ,,iu;ou coals that the best coking coal, when finely 
pulverized in a11 agate mortar, adher es ve1·y strongly both to 
the mortar and to the pestle, and can be removed only by rub
bing or washing, and that non-coking coal does not adhere 
either to mortar or pestle. This test ,va_s applied to the coals 
of the R oslyn-Clealum field and the following table hows the 
1·esults of the tests, compared with the P ocahontas coals of Vir
gin ia, and the McKay seam, and the Carbonado coal. 

R.£S0LTS OF PTSHEJ, OO~TIG' 'rES'l' ON Bt'l'OMINOOS OOA.LS OF 
KI'l'T!'rAS OOUN'l'Y. 

Kind of . .\dl1cr- Ash 
OoalDed Ool<e encc to In Rema,rks 

Produced Mortar Oonl 

Patrick McKay .. . . . . . R.oslyn... . ..... . .. Good.... Good .. . . 
Roslyn Oascade ....... Lower ......... .. .. . . ... ..... Goo(! .. .. 

13-0ckman No. 1........ ltoslyn. .. ... ..... . Good.... Good ... . 
Roslyn No. 3........... Roslyn............ Good.... Good .. .. 
Roslyn No. z........ ... Roslyn ... ... ...... Goorl.... Medium 
Roslyn No. 4....... . ... Roslyn.... . ....... Good.... Medium 
Roslyn No. 5 .......... . R<>slyn ... , ... . .... Poor .... Poor ... . 

Roslyn No. 7.......... . Roslyn ............ . ........ . 
Clcolum No. 1 ...... ... Roslyn .................. . .. . 
Black Dhu:oond . . . ... . . McKay ..................... . 
Cnrbonndo ............ No. looking ...... Good ... . 
Pocahontas, w. Va .. . Pocahontas No. 3 .Excel-

lent. 

Poor .. .. 
Poor ... . 
Goo<l.. .. 
Good .... 
Excel· 

tent. 

Mecllwn Has been coked 
Medium ... . ... . ......... . 
tohtgh. 

Medltu:n 
.Medium 
Medium 
Medium 
Medium 

Hos been coked 
Has been coked 
llns been coked 
Has been coked 
Cokes slightly 

on forge 
Medium Strong sinter 
Medium Weak !!inter 
Low ........... ... ... . .... . 
High.... ans boon coked 
Low..... Is coked 

• Coals oC the State of Washington, 1,y E. Eggleston Smith, U. S. Geo!. 
Sun,. Buletin No. 474, pp. 32-38. 
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THE "BIG DIRTY" BED. 

LOCATJOX ANO 1,XTE~'l'. 

'l'he second bed of any importance at present in this field is 
known as the "Dig Dirty" from the fact thut the total thick
ne of the bed is 15 to 19 feet and it contain only five to six 
feet of workable coal located in the lower part of the seam. It 
lies ,lbout 208 feet above the Roslyn heel (Fig. ~), and has 
therefore been eroded in many section where the Roslyn bed 1s 

-k&.1.14 

I 
F1c. 30. Roslyn Fuel Company, Mine No. 2, Showing Workings 01, 

the "Big Dirty" Coal Bed Above tile Roslyn Bed. 
(For Location See Plate II.) 
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still present. T he total urea unde1-Jajd hy thi bed would prob

ably be less than one-half that of the R o lyn bed, or about 5,000 
acres. The relation of the two beds are ho\\'O in the ections 
on Plate II. 

lllSTORY OF' DEVELOl'ME'N'l'. 

Coal was mined from this bed a early as 1895, and in 1908 
a mine known as Brown' Slope was opened on this eam in the 

:NW1,4 of the SE1/. of Section U, T . ~O N., R. 14 E . The 

production as reported b.Y the tate mine in pcctor fro111 1903 
to 1905 was 7,951 tons, but probably much more wa mined at 

that time. In the spring of 1911 the Roslyn Fuel Compan.v 
unk a slope directly on the center line of cction 12 to the 

old Brow11 workings nnd began active operlltions on this senm 

in wl1at is know11 as B eekman or Roslyn Fuel Compan~· mine 

No. 2. (Figure 30.) Four sets of ]eve.ls cast and west have 
been started from this slope and the reported production for 
1911 was 11,906 tons. Up to 19H the total production of this 

mine, including the prc,rious prnduction, was 198,914 ton . . 

l'\EC'l'TONR OF .. Bl(} Pl RTY .. BF.D. 

The sections of the " B ig D irty" show two cfo,tinct benches 

of fairly goocl coal, sepan1tcd by a narrow clay ban<l, in the 

lower part of the coal seam. Above these arc bnncl of shale, 
carbonaceous shale an<l bony coal solid enough to make a fairly 

good roof 1tbovc the workable coal. (Fig. 31.) 

SEC'l'!ONS 0:E' 'l'lIE "1110 DrR'l'Y" BEEKMAN :S-0. 2. 

Second First I Y<lHTlh 
Le,·el W. 1.e,·el w. \Te.•t 

-----------------1--------
Root. h11rd shllle. Ft. [n. Ft. Tn. Ft. Jn. 

13oay cool . .. . . . . .. . .. . .. . . .. . .. .. . . . .. .. . .. . . .. . . . .. . . . . . . .. . . . .. . . . . .. . . . . . . 0 101 
Shnte nod bone...... .. .. .................... ........ ..... .. . .. .. . . . . . .. . . . .. . . . o 7 
~Ott Shnlo ond COOi. ... . • .. .. .. . • ... ..... •. .. . . •. •. .. . .... .. . .. .. .. . ... .. .. .. • 0 5 
Bony conl .. . . .. . . . . . . . . . • • • . . • • . • • • . . . .. . . • • .. . . . .. • . • . . . . . . . . . . . . .. . . . . . . . . . . . 1 ,, 
Shnlo nn(t bone..... ... .... . .............. ........ ... ....... 1 lb I ~ I ti 

Roof oi 00111. 
Cont . .. .. . . . . .. . . . .. • . . .. • .. . . .. .. . . .. .. .. . .. .. . . .. . . . • .. . 2 101; 2 91: 2 11~ 
Soft sl11ile and clny...................... . ......... ........ O 4~ o i O 2i 
Oonl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . • . . . . . . . . 1 11./; 2 4 1 01 
Bony COfLI . . • .. • . • • . • • • .. • • • . .. • • • • • • .. • • • • • • • • • • • • . . • • . • • • • • • • .. • • .. • • .. • • • • • • • 0 7 

Floor, sandy sbule. 

•rotlll thickness . . .. . . . . .. . .. • . .. . . . • . . .. .. . .. . . . . . . . . . .. . . . 6 4 6 lO} 9 n 
Ooat . . . . . . . . . . . . . . . . . . . . • .. . . . . . . . . . .. . . .. . . .. . . . . .. .. .. .. . 4 10 5 l 4 11 
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J:"t. tn. 

0 lo,\ Cont, bony 

0 Shnlr, boue 
and t'<lul 

5,\ Cont, bony 

II ii Shult• nntl bonr 

0 Cont. bone 
nn,l!'bnle 

t 0 Cont 

0 i Shat~ 
0 91 Cnnl 
0 21 (,lny 

2 J! ('0111 

ti 11 

rn1 Ith I 1·1·1•! We,l, On•rra~t ,\Ir Course. 

Jo'I. In. 

I c, Bony ,hnk> 
11 I Cluy 

:? 3,1 C'onl 

O ! :,;half bnncl 
0 I~ Clonl 
fl , COHI lllHI elny 

Fl, To. 

O Ill Coal n111J sh11le 

0 I Shute bnnd 

2,\ Cont 

o l Bone 

71 Cont 

o I} Cluy bn111l 

116 Cool 

0 3 

(b) 2nd l.c,•cl Wcs1 , :-cnr .\.lain Sln1,r. 

Ft. In. 

II j Bont' 

8 CQnl 

CJ 2 Sofl 1'111)' 
0 2 Bon" 

,, 
Cont 

<•I> Ptool of Oltl Brown l"Ju11t•. 

Ph,. ~I !>F('TIOX!> OP "BIG DIRT\" CO.\I IH:D. ROSI lX FUF.I, co. ML'/F i.o. 2. 
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A)<AI,XSlS. 

Samples of t lu bed were not taken when t he R oslyn field was 

amplcd by E. Eggle ton SmjU1 in 1909, but a sample of the 

coal, including the partings in the lower five feet two in ches of 

the bed, 1·eported by :Mr. Jones, chief engineer of the Ro Jyn 
Fuel Company, gave the following analy. is a compared with 

the Roslyn bed in Beekman No. 1. 

Moisture Volatile Fixed I Ash Snlpbar B.'l'. U. 
Matter Carbon 

- -------
Beel(man No. 2, "]lg Dirty" .... 0.93 S9.00 4t36 

I 
15.11 0.42 13,000 

Beekman ~o. 1, Roslyn ....... .. 1.6 39.2 49.2 10.0 0.-12. 18,480 

The analysis shows a lower per cent of fixed carbon and 
higher per cent of ash, therefore a lower heat value tl1an the 
coal from the R oslyn bed, but still a good bituminous coal well 
adapted for domestic u e. 

COMPU'rlilD PRODt:CTlO:S:. 

T he northern outcrop line of thi bed ha not been definitely 
worked out and wapped, and the amount of available coal is 
tllerefore not worked out for each section . Bu t from the mitp 
and sections of P late II it will be seen that the " Big Di'l:ty" bed 
will underly, in addition to section 12 wbeTe it is being worked, 
parts of sections 18, 19, 17, 20, 21, 28, 27 anrl 26, aggregating 
roughly about six sections, or 3,8':1;0 acre$. Using 1,800 tons 
per acre-foot for total weight of coal dipping 10° to 15 ° and a 
recovery value of 60 per cent this scam should yield about 1,080 
tons per acre-foot. There is then in this bed containing five feet 
of good coal, about 5,0~0 tons per acre, or a resene supply of 
over 20,000,000 tons, of which only 198,914 tons have been 
minecl up to J imm.try 1st, 1914. 

THE "LAKEDALE," OR "WRIGH'r" BED. 
GJJ;:\'JDRAL STATEUEN'.l'. 

Of the beds lying below t-he R oslyn the only one that has 
heen workccl to any extent is a c!,-foot bed known as the "L ake
dalc' 01· " 'Vright" bed, about 400 feet below the R oslyn. In 
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Section 2, T . 20 N., R. 14 E., about one mile directly northwest 
of the Beckman No. 1 mine two mines have been opened on this 
bed or at least on what is thought to be the same bed. T he 
'\Yright mine is Jocaterl at La,kedale 011 a spur of the Northern 
Pncific R tlilroad, in the E ~ of Section 2 and the P lant mine 
one-fourth of a mile south of Lakc<lale, tdso in the SK',4 of 
Section 2. 

WltlGIIT MISE. 

The Wright mine was opened in 1908 and worked for tl1l'ee 
yca1·s, during which time about 8,650 tons of coal were shipped 
fron.1 it. W'ork was discontinued until 191.J;, when a n ew com
pany took over the property and began operations. From an 
elevation of 2,MO feet a tunnel following the strike of the coal 
bed as shown in P late II was driven into the side hill about 800 
feet. .At intervals of 60 feet gangways were driven up the dip 
and from rooms opened off these the coal ,1·us mined. The strike 
of tbe bed Y1nics from N. 40° E. to N. 70° E . and it dips from 
10° to 15° SE. 

PLAST M.L.'IE. 

In 1910 1'11·. Plant drove a slope on the outcrop of this same 
oed farther south at an elevation of fl,SQ8 feet for a di tance of 
60 feet and was just beginning to take out coal i11 1913 when 
the examination of the bed was made. 'l'hc strike of the bed 
at tl1is point is N. Si> 0 E. and the dip 10° SE. 

H e also prospected near tbe railroad in Section fl, across 
from the Wright mine, and found a bed which in this report we 
have caJlcd P hmt's prospect, probablJ' on the Lakedale bed as 
indicated by its location and the section of it which we obtained 
from l\lr. Plant. 
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Ft. ln. 

~ Cool, bony 

0 1 Carb. shale 

0 5 Coal 
0 2 Booe 
0 7 Coal 
0 2 Shale 

2 Cont 

0 9 Cont, bon)• 

0 1 . oft clay 
0 5 Coal, bony 
0 LO Shale 

0 3 Cnrb. shale 

6 :) 

t. x. J0° E. rn1110° 
(n) Wright .\llor, Lake<lnle. 

3rd Gani:wny West. 

FL. In. 

O O Con! 
o l Olt1y 
O o <'ool 
o 3 Shnle 
o 3 Olay 
0 ;;~ Conl 

. F.. 

0 21,_ Shale nn/1 t'Oal 
0 fl Conl 
O I Shnle 
1 1 Con! 

O Slonl~ nut! con! 

6 J! 
St.~- 3o• K Dip IO' $. K 

(c) Plant's :\line. 
Sec. 2, 'f. 20 N., R. H E. 

rt. ro. 
1 0 Coal 

0 ~ hnle 

0 6~ Oonl 
0 1 Shale 

l 5 Cont 

3 7 

(b) Wright ) line, L11kednle. 
150 Feet trom F.ntrance. 

Ft. In. 

u !l Conl nn(I clay 

n 3! Olny 

O 9 Oonl 1111<1 clny 
o 2 Shnlc 

6!. Ooal 

o I Snnlly shulc 

;; Cocll 

l 2 

(fl) P lan t's Proi;11rct, Near N. P. R. R. 
See. 2, '.I'. 20 N.. Ii. 11 Jo:. 

}'I. rn. 

0 8a (.Joni 
O 1 Shnlc 
O 3 Con! 
0 la Sh:o le 
I O Oonl 

2 2 
St. N. 20' 1-;. Dip 10 S. E. 

(c) Wright's Prospec:t, ~. w. of l,nketl(tle. 

Fig. 32. , 1-:c•1•1o~s OF OOA l, l3F.D!'i AT l,Ah'EDA l,E. 
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Sl:O'l'CONS OF BEDS A'l' 1, AKEDA LE (FIG. 32). 
::;ampll• !J.~o~,. Auu ly,.ls 1111g~, HI:!. 

No.1 
Wright 

lline 
150 Peet 

l:rom 
Entry 

NQ.2 
Wrlgllt 

Mine 
350 Foot 

from 
l,ntry 

109 

Plant's 
Plunt'A PrOl<• 

lline poot 
Foot ot bi• J\II. 

Slope Pinnt 

----------------1-----------
Roof, ~hnlP. Ft. In. Ft. In. FL fn. Ft. In. 

Conl lbooyJ .. ......... .. . . ...... ......... .... .. 1 0 1 4 l 3l O 0 
• hnlc . . .. . . .. .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . • . . O 6l O 7 O 8 0 Si 
Cloy .. . . . .. . . . . .. .. . . .. . .. . . .. . . . .. . . .. . . .. .. . .. . . . . . . . . .. . .. . . . .. . . . 0 8 .. (.) .... 

0 
.. 

Coal . . . .• . . . . . . . . . . .. .. . . . . . . . . . . .. . . .. .. .. .. . .. o ~ 0 5 o o! 
Shnli: . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 1 0 2 0 2.A O '> 

Coal . . .. . . . . . . . .. . . . . . . . . •• .. • . . . • ... .. . . . .. . .. .. 0 7l O 7 0 6! 1 7! 
Shnle . . . .. . . • . .. . . . . .. .. . .. . .. .. . .. .. • .. . • .. .. . .. O t o 2 o 1 O 4 
Coal .. . . .. . . .. .. .. . . . .. . . . . .. . .. . . .. . .. .. . .. .. .. . o 9~ t 2 1 i I 6 
Bone an,I roal..... .. .. . . . . .. .. . . .. . .. . . . . . . . .. . .. .. . . . • . . O O .................. . 
$1\al~ ................. . .................................... 0 1 ............... ... . 
BoM and ton I....................... ............ .. . . . . . .. . O ;; ................ . . 
carb. Rhule . . . ... . . . . . . .. .. . . . •• .. . . ... . . . .. • . . . .. . . .. .. . . 1 J .l o ........ . 

Floor, ~nncly slrn lc. 

Totnl thJrkness .. .... . .. .... .•. ..... .... ....... . 3 7 6 9 G li 5 8:1 
Coul .. . . .. .. . .. • .. .. • .. . . . . . . .. . .. .. .. . . . • .. .. . .. 2 u~ 8 6 3 4l ~ 6! 

The difference in thicJ..,1css of the two sections from the 

\Vright mine is due to differc.nces in amount of the carbonaceous 
sha le incl Ltdcd above a nd below the coal benches. The similarity 

of a.n ange111ent and thickness of the coal benches in the Wright 
and Plant mines, together with their location and relation 111 

the field, indicates that these mine!\ are on the same bed. , ome 

ha\Te thought that this was the R oslyn bed, but comparison of 
the cross sections and analyses of the two becls will show that it 

is a different bed, and unless a. stn1cturnl break c.,i. ts between 
this l'l,nd Deckman mine No. 1 it lies below the Roslyn bed. 

m:l'lCHfP'l'TO.N OF COAL. 

A sa mple was taken from the ,vright mine where section No. 
Q was measured by E . E . Smit h of the United tates Geological 

Survey. The analysis No. 9 ,405 will be founcl on page 192 
A.ppcnclix C', and his description of t he cord on page 83 of 

this report. The bed contains two bony layers in the lower part 

that cannot be readil y separated from the coal and they a re 
there.fore included in the ample. The high per cent of i,sh is 

due to their presence. The coal is massive and breaks with a 

cubical fracture Closely resembling the coal at the western end 



110 B1tlletin No. 9, TVashvngton Geological Survey 

of the Roslyn bed, but it runs considerably hjghcr io moisture 
and ash. (See tables in Appendix C.) If carefully picked and 
washed this coal would be R marketablc coal although lower in 
heat values than the R osl:Yn coal. 

Considering an 11,erage of 3 feet 6 inches of workable coal 

in this bed, it hould yield about 3,780 tons per acre. The ex
tent of this bed, however, has not been computed on account of 
the Jack of information regarding its relation to the bed out
cropping along the Teanaway ridge, and the que. tion whether 
or not it continues unbroken through the total area of fl6,000 

acres lying j11side the dotted line. 

BED BELOW THE " LAKEDALE." 

A prospect turUtel or drift one-fourt h of a mile northwest of 
t he Wright mine is driven is feet on a two-foot seam of coal 
at an elevation of i,-!00 .feet. A section of the bed was made and 
a sample taken (Analysis No. 9,..J;04 ) but the coal was so badly 
weatherep. that the analysis is probably higher in ash than a 

fresh sample would be. The bed strikes N. 60° E. and d ips 11 ° 
SE., and as shown in Plate II and no doubt undcdies the 
Wright bed. It is too thin to be of any commercial importance 
but gives the following ection: 

SECTION OF P00SPEC1l' NOR.THWES'l' OF LAKEDALE (J,' IG. 3"2E). 

Root, shale. Ft. Ia . 
Ooal ................... . ......................... 0 3.1 
Shale ............. .... . .......... ........ . ...... . o 1 
Oonl ..................................... .. ...... O 8 
Shale ... .. ................ ... .. . ........ . ........ 1. ~ 
Ooal .. .. .............. . .......... .. .............. 1 o 
Shnle (carb.) .. .. . . .. . • .. .. .. .. .. .. .. .. . . • .. .. .. . O 6 

Floor, sandy sb:ile. 

Total tblckness .. .. . . • .. . . .. .. . .. .. . • .. .. .. .. .. . 2 2 
Oonl ............................................. 1 6! 

BEDS ON THE TEA.NA.WAY SLOPEJ. 

GE1'8HAfJ STATElfENT. 

Nwnerous prospects have been opened on a 4, foot 6 inch 
bed w·hich outcrops along the T eanaway slope of the r iclge north 
of Roslyn, abont 376 to 400 feet vertically below the R oslyn 
bed. T he e extend in an irregular li11e through sections 35 And 
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86 of T. 21 N., R. 14 E. and sections 6, 5, 4, 9, and 10, 14 and 

13 of T. QO N., R. 15 E. (Plate II. ) In section 10 011 the 
Yakima-Roslyn Coal Co.'s property a slope WflS d1·iven 184 feet 

on this bed about four yeal'S ago. No fw·thcr work, however, 

was done and the coal from this scam will probably not be used 

until the R oslyi1 bed is cxl1austcd. Drill hole 1·ccord in ection 
Hl, T . 20 N., R. 15 E. by the R oslyn Fuel Company and the 

B usy B ee l\Iining Company show a section of the Roslyn forma

tion from the Roslyn bed to the lower bed. These records vary 

slightly in the measurements of the sediments and thickness of 
coal but a comparison of the sections in FigUl'e 3 ,,;n show tl1e 

relation between the sections at rliffercnt points and will explain 
the diiferences in measurements taken at points much farther 

• 
apart. The strike of the bed varies from N. 70° VV. in section 
6 to N. 50° W. 10 ection 10, the dip remaining about 
10° or Hl0 SW. 

SECTIONS AND ANALYSES. 

For comparison sections of ihe cam taken in different locali · 
ties are grouped in the following table. 

SEOTio:-s OF BED ON TEA.NA WAY SLOPE (FIG. 33). 

No. 1 No. 2 No. 3 No. 4 
TnSec.:io, lu Sec. 0, Io Sc(•. o, In 
'l'. 2l ~.. '.l' • .20 ~-, '1'. 2Q ~ •• Sec. 10, 
R. H E. R. la E. R. 1:, E. 'l'. 20 X., 
By c.\lr. By l\lr. Omcrop .R. I~ E. 
,lone~ llvh'rty 'l'unn~l 

Roof, slrnlc. J,'t. 
Oonl, bony .. .. .. .. .. .. .. .. . . .... .. .. .. .. .. .. .. . I 
Shale ............................... ............. O 
Coal ...... ... ........................ ...... ...... o 
$ba le ............................................ O 
Coal ....... .................................. .... l 

Tn. Fr. In. Fr. Tn. Fr. Tl). 
2 1 :? 1 2 1 2i 
1 0 1~ 0 l 0 2 
6i 0 7 0 3} 0 2 
~ 0 1 0 ~ 0 1 

3 l a 2 0 0 9 
Sbule und tiny................................... 0 
Coal ............................................. 1 

.Floor, shale. 

2 0 2 0 1 0 l 
2 1 t 0 8 1 0 

'1'otal thickness . • .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. . l 6 
Coal .............. .............. ............ .. ... 4 l~ 

S,unplcs of the <.'oa1 from prospects in sections 36 and 6 and 
from the core of the Dit1111ond drill hole ~o. 9 (P late II) in 



112 Bulletin No. 9, Washington Geological Su,rvey 

n. rn. 

I 2 Con! 
0 1 Olny 

10 Co:11 

o 2 Olny 

1 2 Conl 

Ft. fa. 

1 2 011rb. sllnle 
nnd conl 

o .; shale nn,1 cool 

2 O Conl 

O 4 Sirnio 
o 8 Cont 

4 i 

St. N. 70• W. Dh> 8 S. \Y. (n) Outcrop ia See. 36. 'J'. 21 X., R. 1~ F.. 
(b) Outcrop in Sec. 0, 'l'. 20 ~-. R. lJ K 

Ft. rn. 

1 o Sh,llc nnd 
strcub of con! 

u ~ Sh11lc nnd coal 

o o Coal, bony 
0 I SbRlc 

1 o Coal, bony 

S 11 

St. N. 1~· W. Din 10 S. \'i. 
(Cl 'l'unucl. S1•t. 10, 'l'. 20 N., R. lG E. 

fr. lo. 

0 3 Clny 

o 111 Conl 

~ u <.:onl nnrl bone 

3 7 

St. X. f,0 ' W. Olp 8" S. W. 
(<I) P11Lrlck Tunnel. 

8Pt'. 28, 'P. 20 N .. R. W V.. 

l"li:. a;!. Sl•:C'l'IO~S OF OOAJ, mm OU'J'OROPPIXG ON 'l'EANAW.\1 ISLOPF., 
l3El,OW ~'HE ROSl ,Y~ BED. 

Section l Q hrt,·e been taken and the analyses furni;;hcd by the 
mine operators nre as follows : 

I 
Moisture Volut lie 

::Uniter 
Fixed I .\~h 

Carbon 

-I-

S11lr,h11r 8. 'I'. U. 

______ , ___ , ___ -----------
Sectloa 36 ............... ...... .. 
Urlll Uole Xo. O ............... .. 
Section O .................. . .. . .. 

2.03 I 36.29 
1.30 37 .44 
1.00 33.90 

~3.83 
•13.0~ 
.J7.70 

10.ss 
liA2 
10.s.; 

0.8$ 11,50'2 

0.81 1~.110 

The coal occm· in two benches scp8ratcd by a band of shale 
of variable thickness up to fi ve or six inches, the upper bench 
containing a thin parting of shale 0 1· clay. The hon.v conl over
lying the upper bench ha been con ·idcrcd by ome workable, but 
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was not .included in the samples. Judging from it. appcaranc,! 

it would probably rnn high in ash and if sold with the coal of 

the lower benches would g reatly decrea e it value. It is pitch 
black, massive, only slightly laminated, and breaks with irregu

lar fracture. It runs higher .in ash and sulphur and lower in 

volatile matter and heat values than the R oslyn coal, but if 
washed would be a good marketable coal. The moisture content 

is low and it does not weather readily. The best coal in the 
benches resembles the Roslyn coal and wh.ile not worked at p1·es

cnt, it no doubt wilJ furni sh a vtduable r csct'YC supply of coal 
after the Ro lyn bed is exhausted. 

@X'.l'EXT A.:-.0 F.S'l'DIA'J:F.D l'RODUCTJO~. 

The a rea underlaid by tl1is bed is of course much greater 
than thut of either the R osl_yn or " Big Dir ty" beds 1md prob

ably extends oYcr ~5,000 to 30,000 acres if the field is not broken 

up on the south s ide of the fo ld. T aking an average of tl1l'eC 
feet of workable coal thi shouJd yield about S,fl40 tons per 
acre, mean.i.ng tl. large rc:serve after the upper beds ha-vc been 
worked out. 

RF,L.\TJQ;>; '.l'O •·[.AKF.DA U~" on "WRTGII'l'·· mm. 
Not enough information is available to say definitely at this 

time that the " Wright" bed at Lakedale and the bed above rle

scribed arc the sarne, but a comparison . of the cross sections 

while showing s light &fferences are very similar in arrangement 
aud thickness of the coal he11chcs. 

CQ)JPARA'.CIV.E CROSS SEO'l'IONS (FIGS. S2 AND 33). 

I J>lnnf~ 
Section II Wrl ;ht l'rr, 

R,•of, shule. Ft. 
Con I. bon.v .. . .. . . . . . . .. . . . . . .. . . . . .. .. . . . . . . • . . . . . . . . . . . . . 1 
Shale . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . o 
Conl ....... .... . ........ ............ .. ......•...... • ....... o 
Shttle . .... .. .. . . . .. .... ... ........ .. .. .... .. .. .. .... .. ... . . . 0 
Coal ....... . .... . . .................................... .. .... 1 
Simi~ nod clny....... . •.. ............................ . ..... O 
Coal ... . .................. . ... ... ... .. ................ . ..... 1 

Floor, shale. 

In. 
:!_ 

1~ 
7 
t 

3 
2 
:!_ 

Mine 1u'N 

Ft. In. 1·r. 
1 0 0 
0 0 
0 
u 

3l II 
1 II 

0 • I 
0 :!_ II 
1 2 1 

'l'otnl thickness . . .. . . . . . . • . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . 4 frl , v -----·11 1--=-4· .·1·,· 
~~ ................... ...... . .. ...... , ...... , ••••• •••••• >l 2 3 2 ~~ 
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As wil1 be seen no g reater differences exist than are apt to 

be found in the ame bed at different localitie , but further work 
on the western end of the field is necessary to either prove or 
di prove that the beds are the tune. 

REL.lTlON OF LO\,Eil BEDS XOR'.l'ElEJA, T OF CLEALUlf. 

The extent and rcJations of the underlying beds northeast 
of Clealum arc not so well known as in the northwe tern part of 
tl1e field. Near the northwe t corner of ection 19, T. 20 N. , R. 
16 E. an old caved tunnel was found along with several old pro -

pcct hole . The tunnel wa driven 100 feet on a coal eam, and 
coal had evidently been mined and hauled to Clealum but no sec
tion 0 1.· ample of the seam outcropping here was obtainable. 

Farther cast in the 1\rw-14 of section ~8, T. ~O ., R . 16 E., 
a tun nel 105 feet northwest tbr ough sand tone and shale cuts a 
S foot 6 inch coal seam, which it follows for ~flO feet, almost 
nlong the strike of the bed. This has been called the ·'P atrick" 
bed 01· mine. lt trike N. 50 ° W. and dips 8 ° to the SW. and is 
probably the same bed as th:tt expo ed in the outcrop. in the 
western end 0£ the fi eld . The ection taken (Fig. 33) is some
what different from tlHtt taken i11 ection 6, and the outcrop is 
much further back of the R o lyn outcrop line on account of the 

topography of the counh'y iJ1 this section. Very little if nn.v 
con!, except thnt taken out in driving the tunnel has been mined. 

CRO'S SEO'CTOX OF '!'RE "PA'fRIOR'' BED, SEO'l'fON 28, T. 20 ~ .• R. lG E. 
(325 Feet FTom Eotrnnce). (Fig 33). 

Roof, sha le. Ft. ln. 
Solt clay .. . .. . .. .. .. . .. .. .. . .. .. . .. • • .. .. .. • .. . . O 3 
Coal ..... ............. ............... ...... ..... 0 LO 
Con I, bony ..................... .............. ... 2 O 

Floor, shnlo. 

'l'otn l thlckn~~s .................. .. . .. .... . .. .. • 8 
Oonl ................. . ........................... 3 

The lower bench of ~ feet 6 inches may correspond to the 
two lower benches of the lower b'cd as measured in ections 10 
anc! 6, inclucling the shale parting. rrhesc benches in the other 
:,,cctions (rages S ancl 109 nnd Figs. Sfl and 33) n.re l foot S to 
5 i11chcs each, plus a 92-inch pa1ti11g. The 10-.inch bench here 
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may correspond to the second bench or the upper bench, id
though this bench is the best coal in the seam while the upper 

bench in the other section is bony. 
T he coal is black ancl massive with somewhat splintery fmc

ture and slightly bony throughout. It probnbly would rnn quite 
high in ash, but if washed would make a fnidy good coa.l. 

rI'o summarize the conditions in the Roslyn-C.lcalum field, 

there arc ~Lt )cast three beds of coal which arc workable iind if 
the Wright bed should prove to be d ifl'crcn t from the bed in sec

tioJlS 36 and 6 u fourth hcd that has alread.v been proven . T he 
total area covered by the lower beds i about 9l6,000 acre:'=, while 

that covered b.v the uppermost bed is only about 5,000 acrei.. 
possibly less. As shown by the ow11c1·ship map m1d the pro<lnc

tion tables, the Not"thwest I mprovcn1cnt Company own the bulk 
of the central part of the field and the srnnller companies ue 
working along the outcrop of the Roslyn nud the lower beds. 

As lo11g as the R oslyn bed continues to be a large producer the 
other beds w-iJl not be 11·orked e.xtcnsivel.r. As the Roslyn bed 
i exhausted the beds alL"eady opened, and some of the other beds 

lying between the '"Big D irty" nnd tl1e R o lyn, may he worked . 

TRE TEAl'lA WAY BASrn. 
GE.\'JW.\I, DB!:H'Rll'TIO~ 01? TOE ROSl,YX ~'0H)1A 0r10N . 

.An e:irnmination of the Roslyn formation was made along the 

different branchc of the "f eana1rny R iver, from the T eamtway 
basalt 011 the 11orth to the junc tion of the Tcanaw1ty and Yakima 

R ivers 011 the south, and up the small tributary vaUeys draining 

the Teanaway side of the ridge between the 'l'canaway and Ros
lyn basins. ( P late I .) A fairly complete section was obtained 

along the north fork, from about one mile north of Rye patch, 
whe re the R osl_yn formntion lies conformably 011 the T eanawHy 
basa lt, to the foTks of the rive r. From this point on the river 

Rows more nearly along the istrikc of the beds and docs not give 
a very good no s section. The section was continued, how·ever, 
up the . mall gullic-, draining into the T earitrn·,iy from the south, 

to U1e outcropping co1tl scams nNu· the top of the l"idge. 
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A. Roslyn Format ion Along the Teanaway River. Showing TY1>ical 
Low Dip and Uniformi ty. 

B. Ros lyn Formation Along the Teanaway River, Showing Fault, 
Upth row Side on the Righ t. 
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T he formation here is nrndc up largcl_y of massive yellow or 

light g r ey arkosic sandstone grnding into a co1u-sc sandy shale 
and numerous beds of fine grained y ellow and dark gray shale 

with thin beds of cal'bonaceous matcrjal. T he anclstcmes occur 
in thick, poorly assorted beds showiJJg in u1a11_y places strong 

curl'en t 0 1· Cl'OS -bedding. fo some of these bed , hand of small 

pebbles were found but no large conglomerate bed were ob
Sel'ved. The strnt ification is not well marked in all cases, as the 

formation gl'adually ch1tngcs from a sandstone to n i,andy shale 
a nd then to n. fine sl11tle. The stl'udurc is ,·cry l'cgulur shO\Ying 

only slight variations in northwest strike and dipping nlwa.ys 

to the southwest from 5° to ~W 0
• (Plate XXII A.) A few 

rnlls and · 111i1 II faults were observed in the formation and one of 

these uotccl in section 14, T . ~O N., R . 16 E., is shown in P late 
XXII B. 

COA i, Bl':lli'\ JX 'l'lJ I:: LO\\,.:H l'AH'J' OF '1'111,J HOSl, YX 1~01t)U.'J'10 ~ . 

T he only carbonaceom, beds in this section mot·c than one 

foot in tlti ck.n ess wer e found near the base of the series 1\ short 
dishu1ce above the T eanaway hasalt north of H.ve patch ( P late 

I.) 011 one of these sl'tlms. known as the " K ih11orc'' sea111, a 
t unnel, now caved , was driven itbout 12 years ago. It contains 
about two feet of a very bony low grndc coal and except for 
locid u,;r was nc,·e r 11·orkcd. 

SEC'J'JOS O.F "K ILJ10R£ .. SEAM. S.EC'l'LOS ~. 'l'. '.!IX., n. JG E. 
S:trlkc S. ~o· w., Dip 10 S. w. 

Hoot, )•1.!llow shnle. Ft. In. 
Carbonneeous shole .... . ... . . ....... ...... . . .. .. O 11 
Yellow shnl~ nnd c.l ny....... .. .... .. . ..... ....... O a 
Bony brown l·oal......................... . ...... ~ l 

Floor. dark grny shnle. 

Total tlllcknes• . . . . .. . . .. . .. . . . . . .. . .. . . . . . . .. . . 3 G 
Coal . ............ . ........ . ...................... 2 ~ 

About one mile be.low this outcrop in section 8 tt i,econd seam 

nbout 1 foot 6 inches thic k httd been p rospected bu t the old cut 
was o badly ca,·ed tmd covered that no section of the scam 

could be obtained. l\lany small lenses and narrow bands of good 

bright looking coal a re present in the sandstone and shale banks 

of the main stream. Sowe of these hnvc been picked out and 
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used locally, but the examination of the entire section along the 
creek indicates the absence of coal of any commercial value in 
the lower part of the Roslyn formation. 

Several diamond drill holes were put down in 1907 by the 
Chicago, l\lilwaukee & St. Paul RaiJway Company along the 
valley, but the record of the e were not obtainable. One of 

. these near the forks of the creek in the northea t quarter of sec
tion 6, T. QO N., R. 16 E., was drilled 1,900 feet. A11other 
along the middle fork in section Q6, 'r . QI N., R. 15 E. was sunk 
900 feet, and a third wa drilled in the nortlmest quarter of 
ection 14, T. QO N., R. 16 E. along the main stream. J udg

ing from the fact that no farther prospecting was attempted, 
the .indications of coal must have been unsati factory. This is 
a lso borne out by the absence of coal in the section obtained 
along the T cana.way R iver from the base up to the outcrop of 
the beds near the Roslyn bed. 
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CHAPTER I V. 

DETAILS OF THE i\lANASTASH FIELD. 

GENERAL DESCRIPTION. 

LOC.A'l'JQ); A~U EX'.l'Jo:N'I'. 

The ..\lanastash coal field is located i11 T . 18 N., R. 15 E., 

about ~5 miles west of EUensburg, the nearest shipping point 
on the Northern r acinc and the Chicago, Milwaukee & t. Paul 
1·ailways. It lie along the south fork of the Uamu,tash Creek. 
a tributary of the Yakima R iver, flowing from the eastern slope 
of the Cascade )fountains. TJ1e coal is found in the i\fanastaslt 
Formation, which is exposed at elevations varying from 4,500 
to 5,000 feet over an 11rea of about eight square miles, where the 
north and south forks of the Mauastash Creek have eroded the 
ovedying Tanernn anclesite and Yakima ba alt. 

UlSTOll't Oh' DE\'ELOl':HE);T. 

Accorclil1g to reports from the oldest scttlcl'S in Kittitas 
County, i\lr. I saiah Buchanan has been prospecting in this fie]d 
since 1871 or 18'7~. H e had made a g1·cat number of open cuts, 
and judging from the material on the ol<l dumps round the open
ings, exposed a m,mber of carbonaceous bccls, but 1110 t of them 
are caved or filled in ttnd the coal coverecl up. A few cuts and 
short tunnels in section ~l, 2fl, 15 and 16 nre still open , and coal 
is shown at various points in these sections. Some of this coal 

was taken to EJJensburg nbout ~5 years ago and wns used by 
the blacksmiths there, hut no 1ictive mining has been caniccl on 
in this district. 

XATtrnFJ Uli' WORK DOXI~. 

011·ing to the irregular qaturc of the beds, the conditio11 of 
tl1e cuts. and the absence of tunnel:, through the ;;criei,, it was 

impossible to get a cross section of the formation or that portion 

of it containing coal, ~lnd in many cases satisfactory :sections 
of the coal becls themsehcs cou lei not be obtfiined. Stadia t rnv

c1·;;cs were nm from the section corners along tl,e frails and 

streams. }'rom stations along th<' h1werscs all cuts, hrnncls, 
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and outcr ops were tied in and definitely located by tape or 

stadia. From the data thus obtained the map and ection rn 

Plate XXill were worked out, and the numbc_r of the station 
a l'C u ed in de cribing different localities. 

DESCHIPTIOX OF 'l'UE :MAXA.'T.lSH Ji'OUllATIOX 

The l\lana tash formation expo ed in this field i at least 
1,900 feet thick, with the coal in the lower part of the section 
. tudicd. It consi t of a cries of conglomcratic sand tone 
containing many white quartz pebbles, thick beds of yellow arko-
ic and tone, thinner bed of . haly, laminated and. tone, bed 

of light gray and almo t white shale, with it number of carbona

ceous shale and coal bed . Thin bed of white bale or clay rocli 
show prei,;ence of small volcanic g luss fragments fo r med froir 
deposition of ,·olcanic a,:li mi_.xccl with very fine clay ilt. rl'hE 
lettvcs found in great abundance in the laminated sandstones and 

shales have been studied by D r. K nowlton and, being si111ilnr to 
the flora of the Clarno forn1atio11 of the J ohn D,iy h,-.:sin, thi 

formation has been placed in the upper Eocene age, later than 

the Roslyn fo l'mation . * 
STH l 'C'IT HK 

T he structure whcl'e the con) is exposed is a large anticline, 

probably part of a stiU larger syncline (geosyncli11e ) which in- • 
eludes also the T aneum fidd. On the up\\'t1.rped portion arc still 
smaller folds with northwest and southeast nxes. The south 

fork of .i\{u.nasta h C'reek cuts through one of these anticlinal 

folds and the coal is exposed 011 both limbs of the a nticline, the 
rocks in sections 15, 16 and 22 clipping northeast into the hill, 
tliose iu section 21 and south of the creek in section 22. dipping 

southwest. ( Cross Sedions, Plate L"X.lIT. ) 
Along part of its southem hordei• this formatton i'csts un

confor111ably on the eroded surface of E aston chi t and i over
laid by andesite and basalt a long its northern and eastern boun

diuies. Throughout the length of the fi eld a large diabflse dike, 

with genera l northwest and southeast trend, cuts the fo rmation 

• ::110Wlt Stuart folio :0-umhrr 100. United Stnt<'fi OMloglCI\I Run·c>·· 
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A. Prospect Tunnels in Section 22, '.\1anastasb Coat Field. 

B. Open Cut in Coal on Sontb Side of Manastasb Creek in Section 22. 
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north of the creek, and has caused considerable displacement and 

cru hing in this locality . Its pre ence wotLld interfere with t he 

working of coal here and makes the value of the field prob
lematical. 

COAL IN THE MAN AST ASH FIELD. 

GENERAL STATE)HJNT. 

As stated above, while much prospecting has been done in 
sections 15, 16, n and ~~ and the presence of a number of beds 
of coal is indicated by coal and carbonaceous hale on the dumps 
about the openings, only a few are in a condition for satisfactory 
examination and study. There are no rock tunnel through the 
serie by means of which the beds exposed in different parts of 
the field can be defini tely correlated, and a ny attempt here made 
to compare the beds is based on g eneral s tructural l'elations and 
s imilarities in the beds t hem elve . In the descript ion of the 
different beds the number s of t he . nney sta tions will be used 
to locate them, as indi cated on the map. (Plate XXIII.) 

sr,CTI0 N$ AND RELATTO:s' OF COAL B:ElOS I ). SECTION 22. 

In the northeast quarter of section ~Q on the steep side hill 
near Mr. Buc11anan' cabin two sets of cuts and short tunnel 
ar c opened on a series of three or four beds of coal. (Plate 
XXIV A.) 1~hese ope11 ings are obout ~00 feet in elevation 
below the edge of the basalt covering the formation, or about 
500 f cet below t he basalt measured aer o ·s the erie . T he tun
nels run i11to the hill, across the sedimenta ry series anrl arc ar
ranged as shown in Fig ure S4, one above t he other. From 
t he beds exposed a small amount of coal has been taken for local 
use, bu t little work has been done reC'ent ly a.nd the e)>rposed sur
face o f th e 

coal is badly 
w eat h e r eel , 
thus making 
e....-amina t i o n 

and sampl ing 
cli.fficul t . A t F10. 34. Tunne ls in Manastash F ie ld. 
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Station 7, (Plate XXIII, map and section A) tl1rec beds are 
e.xposcd imd a fom-th is said to exist in the upper caved tunnel. 
(Fig. S4.) 'l'he first, at Station 7b, or lowest of these, is a 
lfl-foot bed of carbonaceous shale, with lenses and shjJ1gers of 
good coal scattered through it, strike N. 9lS0 W ., dip 30° 1\TE. 
There is no bench of good coal i.11 this bed as it appears at the 
surface. The second bed at Station 7, exposed in the lower tunnel 
is a S foot (j inch bed composed largely of carbonaceous shale 
and bony coal, strike N. 30° W., dip S9l0 1\TE. Both of these 
beds have shale floor and roof a.nd on digging into the111 a re so 
badly weathered and crushed thnt no detailed section or sample 
can he taken. 

At Station 7 the second tunnel runs in about ] 6 feet, to a 
third bed of coal, and a slope of 10° or 1.5° is ili·iven down on 
the coal. The bottom was filled with water, but a good sample 
and section was obtained. 

SECl'lO:S OF D.ED \I'll.ERE, SAM.PL:F: WAS 'l'AREN. STA. 7, '.S'O. 2 ('FIG. Soa). 

snmple No. 13"..66. }tn~lysfs Pnge roo. 

Roof, sbnle bndly crusbed. Pt. In. 
Crashed bony coal. . .. . . . . . .. . . . .. . .. . . .. . . . .. . . . O S1 
Ooal .................... .. . .. . . .. ..... . . ... .. .. . . 0 6 
Jlone .......... . .......... .......... . .. .. .. .. ... .. 0 1 
Oonl ................ . ...... .. ... . .. .... . ..... .... 1 4 
Jlooy coal . .. .. . . .. . . • . . .. . .. .. .. . . . .. .. .. . .. .. .. o 3 

'Floor, coocl1oldal shale. 

'l'otal tbJckness . . • .. .. .. .. . . . .. .. .. . .. .. . .. . . . . . 2 1oi 
Coal ............. .. .... . . .. ...................... 2 \I~ 

The strike of the bed is N. S~0 W. and dip 1s 83° NE. 
About 10 feet west of the tunnel a fault cuts across this scam 
running N. 50° E. and hading north, thus interfering with its 
development. The analysis shows it to be a low grade bitumin
ous coal, high in ash. 

About 1,000 feet 11orthwe t of Station "{ another set of open
ings exposes a series of beds as shown at stations 9a, 9b. The 
short tunnels at 9b are a l'rnnged si milarly to those at stl1.tion 7 
(Fig. 84b), and the scams are numbered No. 1, No. ~. No. 3, 
from bottom of . eries up. At station 9b No. l is a bed of car
bonaceous shale with stringers of coal, sul'face e.'..:posure strike 
N. 40° W., clip 55° NE. No detailed section or sample was 
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taken. B ed No. Q, about SO feet above r o. l in the second tun

nel i. only Q feet 4 inche. thick but contains 18 inches of good 

coal. The. trike i N. 35° W. and dip 60° :NE. No sample wa 
taken of thi bed . 

.' 'J'A'!'IOX OB >.O. 2. )lA~A "£ASH (FIG. :~:ib). 

Root, dark gray ~lrnle. Ft. In. 
Carbonaceous shale . .. .. . . . . .. . .. . . .. . .. . . . . . . . . O 5 
Olay .. .. . . ......... .............. .. .............. o 2 
Coal ............................................. 1 o 
Olay ...... .... ................................... o 3 

.Floor, sandy ~hale. 

'J'otal thirlmes. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. 2 I 
Ooal ... .. .. .. ........... ... ...................... 1 (i 

Bed No. 3, about~. feet 10 inches thick lie ~5 feet above No. 
Q nnd is exposed in an open cut above the second t unnel . The 

coul conta ined in thi bed was buclly crushed ancl wea therecl n.ncl 

was too near the surface for collection of a gcod sample or CYCll 

a good section. 

S'l'A'l'IO~ 013 ~0. 3. MA:SAST.\SH (FfG. 3iie) . 

Roof, yellow ~hnlc. Ft. In. 
Cntbonnreous shnle . . . .. . • .. .. . . . .. . .. . .. .. .. .. . O 1 
Shale ... ................... . ........... ......... o ;; 
(' Jay ............... .. ................. . ........ .. 0 3 
Coal ....... . ... . ... ... . .. .. ... . .. ........ ........ 1 1 
13oay rool .. .. .. . .. .. . .. . . .. . .. . .. . .. . . .. . .. . . . . . O o 

l' Joor. grny shnle. 

'l'otn l thkknc,s .. .... .. . .. .. .. .. .... .. .. .. .. .. .. 2 JO 
Coul ...... . .. . ................................... 1 10 

An open <'llt at 9a, partly caYed, showed a portion of same 
bed as at 9b No. 1. 

At stations 9c }tnd 9d about -l,QO feet wes t of 9b, t\\'O beds 

have been opened by means of two short tun nels, one above the 
other. a Ftt s tation 7. l\!ore coal has been taken from the c beds 
than from uny others in this section, and the best lenses of this 

coal Rrc good hard bright coal, which s tand up fai l'!y well under 
weather. The beds, or benches, arc separated by about 7 feet 

of shale (Fig. 34b), and contain altogether about 5 feet of 
fa irly good coal. 
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Ft. In. 

O Sl Uo1w ,1ml ,•out 

() O ( 'onl 

0 1 130111• 

c·rul 

Ft.In. 

0 ~ Cnrb. ~hult• 
0 2 Cln:; 

U C~nl 

SL N. iW W. Dip fl() X. E. 

St. N. 3-2' W. P h• 83' X. J·:. ( b) Station Ob, '.l'wrnel Xo. 2. ~<·. '.!'l . 

(a) StHtlon i, 'J;w11tfl }lo. 2. ;;,,, .. 2:!. 

rt. In. 

0 I t •u1·b. ,-111111• 
II 3 C l:tl' 

o O Coal 

O ;; H uni ,hule 

I <~onJ 

2 10 

St. X. ii, W. Dir, 00' X. E. 
101 Station ~b. ·rmrnrl Xo. 3, Se,·. 22. 

Ft. In. 
o 2 ,,.rb. s11,,1,, 

O 11 1·,,nt. bony 

( 'onl 

O 2 1· ,1rb. •ltnl" 

St. X.~ F.. Dh>~~ X. W. 
(tll Stn llon !Jc. Src•. :!:!. 

Fig.;;,;. SF.("l'TOXS OF MAS'.\!i'I'.\ 'H ( 'OAI . SEAl!S. 

SEC~.·10.xs o~· CO..\J, 131-:D~ .\ '(' ~-1'.\'l'TOXS nn .\XD !lC (F'IGS. :illll .\XD !!lid). 

Auill)•Sls :S o. 1326& Pngc 100. 

.Roof. tin rk grny ~hnle. 'Ft. In. FL in . 
Cnrboanccou.s shnle . . .. .. .. .. .. . • .. .. .. • .. .. .. .. . .. .. . .. . .. .. . • . .. .. 0 
Grny sh11le ................................... . ................... . .. 0 
Caul ......... . .. . .. . . ..... . .... .......... ........ .... ... ..... .. . .. . . .. . .. . 
Uony eou l ..... . ..................................................... 1 
Coul .. . . .. .. ... .... . .... ............................................. l 
Onrbonnceo1t, shale . . . . . .. .. . . . . .. .. . .. . . . . .. .. .. .. .. . .. . .. . . . . . • • .. O 

}'loor, dnrl< gruy shole. 

a n 2 
~ 

0 C 
0 1 0 
2 1 s 

10 0 2 , _____ _ 
'J'otnl thlckne~s . . . .. .. .. . .. .. . .. .. .. .. .. .. . .. .. . .. . • • .. . .. .. . .. . .. . . 8 10 ;J 0 
00111 . .... .. . ................ . .................................. . .... .. 1 2 2 8 2 

'l~he sample of 9c, including a cut across the $ feet ~ inche<; 

of coal is higher in flxcd carbon, lower in ash, ancl about tlte 
same in volatile mHtte 1· and sulphur 1LS the Ros lyn bed and is 

therefore a good bituminous coal. Tbe questionable factor 

would be the presence of the diabase dike already referre<l to 
-which, although it is not visible nt the surface here, may cut 
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ncros the e beds be'low the surface, as indicated in Section B, 
Plate I. 

The strike and clip of the beds at 9b and 9d aTe the ame 
and if projected would place the beds at 9d and 9c below the 
bed at 9a and 9b, but the imilarity of the bed would indicate 
that 9d and 9c are the ame a 9a and 9b. T11e bed at station 7 
is Yery nmch like the 9b, No. ~ bed, a11d may be the same, aJ
though the trike and dip varies con iclerably between the e two 
points. Further prospecting in the field is necessary to deter
mine the relation and Yalue of these beds. 

Along the south bank of Mana tash Creek near w1tness 
quarter corner, on the east line of ection 2~, a coal bed 6 
feet thick, badly cru bed, but containing thick lenses of good 
coal is exposed by the undercutting of the stream. (Plate 
XX.IV B.) This bed strikes N. 40° W. and dips S5° SW., is 
capped with laminated shaly sandstone full of fossil leaves and 
has a concboidal shale Boor. It i cut by a fault tt·ending N . 
6 ° W. and hading NE S5° with apparent upward movement of 
the coal on the southeast side of the fault plane. 

All the observations made in this section of the fi eld, outh 
of the river, show southerly clipping strata, thus indicating the 
other ide of the anticline shown by northerly dipping beds on 
the north side of the creek. Fl'Om the few coal beds exposed 
here, however, no definite relation between them and those seen 
on the north side could be determined. 

SEC'.l'lOX8 AXD RELATION OF COAL BEDS rn SECTlO)< lG. 

The other part of the fi eld in whfrh the cuts till remain 
open and show the coal is located in the southeast quarter of 
section 16, close to the line between 15 and 16 and al ·o across 
the line in secti011 15. The openings ttTe on the side hill about 
100 to 150 feet above the creek, and nm in acros the strike of 
the formation which dips into the hill. 

At station 8a there i H narrow cut on a bed about 6 feet 
thick, composed largely of carbonaceous shale, but with a cen
tral bench of coal and bony coal about S feet thick. Figure S6c 
shows a cross section of this SCl'lm, stri'ke N. 70° W., dip 67° 
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NE. About 200 feet northwest of Sa three beds of coal are ex
posed in a short tunnel and open cut at 10a and 10b. The lower 
bed exposed at mouth of cut is a ,!,-foot seam of carbonaceou 
shale, with stringers of coal About 28 feet above this, in an old 
caved tunnel, is the second bed, 2 feet 10 inches thick with l foot 
of good bright coal even where weathered, strike N . 60° W., dip 
40° NE., ",jth shale roof and floor. At 10b an opcu cut crosses 
~i 6-foot bed, which in cross section is similar to the bed at Sa. 
(Fig. 36d.) Strike N. 45° W ., dip 57° NE. At 10c is an old 
caved tunnel from which Mr. Buchanan said the best coal was 
obtained and shipped. At l Ocl a 31-foot tu1mcl ends at a 3 foot 
91;':? inch seam of coal, containing about 2 feet of good coal, of 
which a sample was taken, but no report obtained. The coal in 
this bed ,vits as good if not better than sample 13,268, analysis 
page 200. 

SEO'.l'CO~ OF J3ED AT STATfON l0D (FTO. a<lb) . 

.Root. Ft. In. 
Douy coal ... .... ...... ....... •••.•.•.•••••. . .•• . o 3 
Shale ········· ···-··························· · ··· O S Oarboonceous sbo le . . .. . . . . .. . .. . . .. . . . . . . . . .. . . o 5 
Oonl ......................... .. .................. o a 
Dooy colll ....... ...... .. ... . .... ................ O ;; 
0001 ............. ....•. ....... •. ...... •. .. ....... 1 5 
Oorboonccous shale . . . . . . .. . . .. . . . . . . .. . . . . . . . . O I 

Floor, s ond!!tone. 

'l'otnl tblckoCl's . • . . . . . . . . . . . . . . .. . . . . .. • . . .. . . . . 3 Ob 
Oonl ·········· ·· ·- · .......... .... ........ ........ 2 ~! 

About 30 feet below the bed 10d at the mouth of the tunne] 
is a bed of carbonaceous shale 1:md coal about 6 feet thick and 
very similar to the bed exposed on the hill above at Sa. The 
structural relations and similarity of the beds indicates that the 
opening at 8a, !Ob a.nd 10d are on the same bed. In that case 
the two scams n.t 10a are below this 6 foot eum, and the 3 foot 
9¥:? inch bed at 10d js above it, also the bed that was coYered 
in the caved tunnel at l Oc, which may be the same as the 3 foot 
9:Y2 inch bed at 10d. A cToss sec tion of the series on this sup
position is shown in Figure S'1. 

A few open cuts between 10d and the center of section 16 
shows the presence of carbonaceous material, probably the con
tinuation of these same bed . Directly above these coal bed 
and forming the summit of tl1c ridge on which they outcrop is 
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Ft. ru. 
0 fl Curb. , hole 

0 :, Shale 

1 0 Coal. bony 

1 2 Coal 

0 10 Carb. ,hal~ 

3 11 

St. ~. 60' W. DiJl 60' ;\. E. 
(a) ·tation !lll, S2<•. 22 . 

Ft. To 
0 2 C'Mb. ~hale 
O 3 C:oul 
O 1 (' Jay 

I II ('o;i l 

(I ~~ Shul~ 

(l 10 t 'oul 
o ~ Snnct;;1onc 

o 11 Conl 

O JU Shule 

I O <' ,trb. ~hale 

St. X. ,O' W. Olp 6i• ~. E. 
(r) Sta1 lo11 Sn, Se~. 16. 

Ft. ro. 

0 :i ('0111 

O 8 Shale 

0 5 Ctnl and bone 
0 S} Conl 
O ~ Onrb. shale 

l :5 ('oal 

o I Carb. shale 

St. ~. 5/f -w. DiJt 70 ~. E. 
(b) Sta tlon 10d , . cc. 16. 

FL In. 

o 3 Coal, bony 
0 g Bone 

1 7~ (_'oul 

0 fl Bou~ 

o 10 Shale 

() 3 C'urb. shale 

0 \J ShulP 

0 
0 7 Coul 
0 5 C'nrb. ~hulr. 

11 t) 

!,•,)(.Iii W. Dlp~7• ~- I•:. 
(,I) Stntlon I Ob . Ser. 16. 

Fig. :l<l. .EC'l'JO)(S OF .\Ul<AS'J.'A ll COs\1. SEA~LS. 

the large cfo1bi1se dike, 11t this point about 60 feet wiclc, which 
nin s t he whole length of the field. It is about 300 feet horiio11-

tally frc111 the coal becls an<l a llowing a n a.\'crnge dip of 60° for 

the beds. The dike, if vertical, would cut them off at a depth 

of -:l-00 feet and greatly interfere with their development. (Plate 

I, Section ( '. ) The jntrus ion of the Java. has also caused consid

ernb lc displacement and crushing of the formation as seen at 
the surface. 

(;P.:'\l::RAL R ELATIO:'\R I:\' OTLtr·:H l'AH'l'S 01' TUE F IELD. 

The examination of the cut in the other -parts of this fi eld 
'''HS ,,cry unsatisfactor31, antl with the exception of obtaining the 

strike and dip, in1d thus omc idea of the structu l'e no definite 
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information regaxding amount of coal present was secured. A 
number of cuts in section 15, along the small stream valley north 
of the diabase ridge, indicated by presence of coal on the dumps 
the occmrcncc of coal beds, and in a few ca. es whet·e the struc
ture was shown tbe strike was northive1-t and the dip northeast. 

In section ~l, south of the creek, there was a lso a ht.rge 
number of old cuts. T he dump in most cases was covered with 
carbonaceous shale 1l.lld brol<cn up coil.I but no sections were ob
tainable. A few measurements of the strike and dip showed 
this part of the field to be on the other s ide of the anticline, and 
no doubt the coal seams a:re the same as those found north of 
the creek. Examination was also made of tbe formation in the 
adjoining sections, but no coal was found in tmy of the cuts. 

MIEA AXO P0$STB[,F. PROOUC·rro:-.. 

The total a rea of sedimentary measures exposed which might 

possibly contain coal is about 5,400 acres, of which about SOO 
ncrcs in the southeastern portion are known to contain cool. 
The beds, however, nrc thiu and ~uc probably cut and badly 
broken by the diabase dikes. Assuming an average clip of 60° 
and a11 aggregate thickness of 10 feet of coal, the yield would 
be in the neighborhood of 15,000 or ~0,000 tons per tl.crc, if the 
beds were continuous. At present the haul to any shipping 
point is prohibitive, and the coul in this field will not be avail
able until conditions arc such as to warrant the building of a 
r ailroad througb this disb·ict, probably up the Niicbes valley 
from Yakima or up the i\Ianastash valley from Ellensburg. 

On t he north fork of l\fanastash Creek, about 100 feet from 
the north line of the northeast quarter of the northwest quarter 
of section 14, T. 18 N., R . 15 E., the Noith 1\fanastash Coal 
C'ompnny are prospecting u coal bed reported to be four feet 
six inches wide. The bed here ,;trikes N. 62° W. nnd dips 
15° SW., and this is probtlbly the soutl1ward pitching 'limb of 
a s_yncline of which the formation in section 22. is the northward 
pitching limb. 

-Ii 



CH APTER V. 

DETAILS OF THE TANEilll FIELD. 

GENERAL STATEMENT. 

The Taneum field, located in town hip 19 north, ranges 15 
and 16 ea t, includes tlu·ee distinct sections where Taneum Creek 
has cut through the overlying igneous rock and expo ed the 
coal-bearing formation beneath. Of these only one is being 
worked at present. This we have called the lower Tancum field 

as it lies along the lower part of Taneum valley. The others 

are poken of a the upper Taneum or north and south fork 
fields, where a number of prospects have been opened on the 
formation laid bare by these two branches of Taneum Creek. 
(Plate I.) 

LOWER TANEUM FIELD. 
LOCATIO:-i A-'10 EX'l'EN'r. 

The lower Taneum coal field is located in the south central 
part of T. 19 N., R . 16 E., along the Taneum valley, about ten 
miles west of Thorp, the 11earest shipping point on the Chicago, 
Milwau_kce & St. Paul and the Northern Pacific 1·ai.lways. The 
Taneum Creek has itt this point cut a deep canyon in the over
]yii1g basttlt, and exposed what is thought to be the Mana tash 
fo1·mation, containing several coal beds, at elevations ranging 
from 2,fWO to 2,500 feet over an area of about 800 or 900 acres. 
(Plate I.) The coal basin lies about 600 feet above Thorp, 
from which point a good road of fail'ly ea y grade run tbxough 
the valley. If the cotd proves worth whiJe, a bra11cb raih-oad 
could ea. ily be built up the valley along the river fl!lt. (Plate 
VI.) 

1i18'l'0Iff A~D DEYELOP)ll,JN'r. 

Mr. Joseph Wilson, prospecting on his homestead in the 
sout!lwest qmnter of the northeast quarter of section 83 found 
several coal seams outcropping on the steep slope south of the 
creek. A number of hort prospect tunnels or chift. were driven 
on these bed , and one of them proved to be about 14 feet thick 
and contained enough coal to make further prospecting eem 
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worth while. 111 1905 work was tarted on th is bed and by work
ing 1m1inly in the coal, more or less has been mined each year for 
use by the ranchers in Kittitas valley (Fig. 88), who usu

ally haul it by team directly from the mine at a cost of $S.OO 
per ton. The Chicago, :Milwaukee & St. Paul Ra,ilway Com
pany leased the property during 1909 and 1910, had charge of 
the mine and drilled seveml test holes along the ,·alley above and 
below this property. A pp1.tre11tly their findings were 11ot ver.v 
satisfactory, for they ceased operations here, and the property 
has been worked by smaller companies since that time. 

A stadin traverse tied to section and quarter section corner 
was l'UU along the 1·oad through the section, and the various pros
pecti;, tunnels, outcrops and stream crossings were tied to sta
tions on this traverse. From data obtained the map, Figure S7, 
was clra,vn ru1cl the location of the area as shown in Plate I was 
determined. 

DffiSCRTPTl0:-1 OF FOilMA'l'lON. 

The formution in which the coal is found is called the Afanas
tash formation because of its simi]arity and relation to the for
mation farther south along the 'i\Iana~tash Creek.* I t con ists 
oi coarse conglomeratic sandstones, arkosie sandstones, and 
shales with abundant leaf remains, unlike those found in the 
R o lyn formation and simi lar to those found along )fonastash 
Creek. Thin beds of a fote grained white shale containing vol
canic glass fragments are interbeddcd with the other sediments 
as in the Manastash formation. It is therefo1·e inferred that 
these beds were laid down in the same lake basin as those exposed 
on the upper Tanemn and on 'i\I anastash Creek. 

STRtiCTORE. 

R eference to the map (Fig. S7), will show that a sl igl,t up
warping or anticlinal folding of the formation has caused the 
rive1· in eroding its canyon to expose this smalJ area of the under
lying sediments for several miles along its course. The basin 
thus eroded is entirely surrounded by basalt, in some places m 

• For fuller (le~crlptloo of Mannstn~h formntlon see 1>age 120 of lhls report. 

• 
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the form of high steep cliffs due to landslides cau ·ed by the 

weathering of the underlying softer rock. I n no pa1·t of the 

ba in was the rock underlying the ediment exposed, and the 

thickness of the formation could not t herefore be ascertnined, 

but the si\nds toue wa fom1d at elevatious of ~,780 feet and a 

well drilled from an elevation of ~.soo feet to a depth of 660 
feet was still in the i\Ianasta h fo rmtltion, thu · indicn.ting a 

vertical depth of 1,140 feet of sediments. The dip of tbe beds 

varies from ] 0 ° to 40° , but wliet·e the drill hole is located (Fig. 
37) is less than 30° , so the known thickness of the for1nation 

here would be nbout 1,000 feet. 

\Vil.SOX ~11~ !·:. 
General Description. 

T he on l.v coal bed that is being worked in this fi eld outcrop 

on the side hill, south of the creek at an clevatif!n of ~,35:3 feet, 
about 75 feet above tbc ,•alley floor. The mine i located in t he 

FtG. 38. Bunker at Wilson Mine, Lower Taneum Valley. 
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soutbwest quarter of the northeast quarter of !iection 33, and 

consists of a cries of tunnels d1·iven on the coal about 600 feet 

into the hj]J. On account of the inegular character of the coal 

bed and the fact. that several different companies have been 

prospecting in the mine, the sy tem of tunneling a hown on 

the mine map (Fig. 39), i decidedly irregular. Work was be
gun in 1905 by Mr. Wilson who tunneled into the hill directly 

on the coal, timbering the tlmncl only through the loose surface 

material. Under the direction of the Chicago, lVfilwaukee & St. 

P aul Railway Company a econd set of tunnels was started to 

the left and a serie of side tunnel or room were opened up. 
'J.1he Northwest Coal Company, of North Yakima, next lea ed the 
property and continued the work started by :Mr. Wi lson. In 
1912 they subleased the property to the H awkins, l\l wTay & 
Williams Coal Company, and an engin eer was pltt in charge of 
the workings, with the result that a systematic method of work
ing is now being followed. A rock tunnel was cut through to 
the coal and the old tunnel is now used as the return air cou rse. 
New bm1kers were built and active operations to ship coal was 
begun. 'l11e workings were developed a far as shown on the 
mine map (Fig. 39 ) in September, 1918. 

Serious difficulty has so far been encountered in working the 
coal to the best advantage on account of the great vn.riation in 
quality and quantity of coal present, and the faulting and roll
ing of the bed itself. The str ike varies considerably, but is gen
erally northwest and southeast and the dip wnie from 10° to 
!W0 generally in a northeasterly direction. The bed is badly 
broken and several faults have already been encountered which 
have interfered ,,'i.th the development. (Fig. S9.) One of these 
running northwest and southeast aero s the tunnel outh from 
station marked El-~356.6 caused the opening of two othe1· 
branches from this point. In the western branch the same fault 
has caused difficulty, and in the eastern branch a 1·0U at sta tion 
El-~358.1 caused a:n incline to be started to follow the coal, and 
thi soon filled with water. Two tunnels branching from this 
point passed over tbe roll and striking the coal beyond, followed 
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FIG. 39. l\llne workings at Wilson Mine, Section 33, T. 19 N., 
R. 16 E., Taneum Creek. 
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it as shown Oil t he rnap. T wo bra11chcs of the eastern tunnel 
ended in a fault running northeast and outhwcst at station 
~S60.~ and tbe we tern one also found a roll where the second 
incline is ma rked near station ~S56.6. Further prospecting 

either by tunnels or drill boles i necessary to determine condi

tion of coal at greater depth and the full e-xteot of this bed. 

Sections and Analyses of Coal. 

T wo sections were taken of this bed, the fir t net\!' the end 
of the present air course where the strike N. 50° E . and dip ~0° 

NW. are marked; the . ccond a few feet from the fault pla11c 
directly a.long the line of the present main tunnel. A compari
son of these two scctio11 s will give some idea of the variat ion m 
the bed at different points. 

onoss SEO'J'l.O:s'S OF COAL B.ED A'l' WILSON MINE. 

Anolysfs 13269, Page 200. Graph ic Cross Sections Fig. JO. 

No.1 :-.o. 2 

.Roof, shale badly broken. Ft. In. Ft. tn. 
011rbon11ccous shale .. .. .. .. .. .. .. .. .. .. . .. .. .. . .. . .. .. . .. .. .. .. .. .. .. 1 1 l 2 
Coal (lenses) . . .. . . .. .. .. .. .. .. . .. . .. .. . .. .. .. . .. .. .. .. . .. .. .. . . • • .. .. o 2 o 3 
Carbonaceous sllufe .. .. . .. .. . .. . .. .. .. .. . .. .. .. .. . .. .. .. .. .. .. . .. .. .. 0 9 O 6 
Coal bony and crushed.... .. .. . .. . .. .. .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. . O 10 1 6 
Carbonaceous sllnJe . . .. .. . . .. .. .. .. • .. .. .. .. .. .. .. . .. . .. . . .. .. .. .. . .. 0 n ...... ... 
ilorcJ brown s hnle........................... . . .... .. .. . .. .. .. ... .. .. . .. .. . .. . .. O 9 
Cnrbonaccous shale .. .. . .. . .. .. . . .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . .. .. . . ... .. .. .. . o 4 
Slate ..... . ........................................................... . . ......... 1 JO 
Conffenses wl thbrowoshafe ............ . ... . ..................... .. 11 9 0 6 

g~~~o~.~~~~~ .. ~~·~~~.: :: :: ·: :::: :: :: :::::: :::: :::: :: :: : ::::: :::: ::::::: ~ : ! i 
.F1o~t~g~f~~~:fst~1~c: · · · · · · · · · · · · · · · · · · ·· · · · · · · ·· · · · · · · · · · · · · · · · · · · · · ·1-5 

_
0

_ ~ 
'l'otaf thickness ............. . ........ ..... ..... . .. . ................... 12 10 13 6 
Coal ..... . ... ............ ............................................. 4 5 o 5 

'rhe sample No. lS,~69 for ao1.dys1s was taken from the 
bunker after the coal as mined had been picked over ready to sell. 
Compared with the Roslyn coal it runs higher in volatile matter, 
higher in ash, and lower in fixed carbon and heat values, a11d is 
therefore classed as a lower grade coal. T he le11ses of good coal 
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Carb. ~hnte 

C'OOI 
Cnrb. ~hah• 

C'onl 

!lone 
<.:nrb. st1ull' 

Slnte 

Cool 

Onrb. shn lr 
i.wtle•luy 

CouJ 1rn,1 
~nrb. ,11nle 

~o. 1 E'lrst Etun Otlllgwny. No. 2 First West Gongwny. 

Fig. 10. SEO·.rtONS OF co.u. llHD .\'J' W1 l,1'10:N ~mn;. 
f,rotion SS, 'l'. 19 N., R. 10 E. l.owcr 'l.'oncum Creek. 

1n the bed would analyze much higher than the analysis given, 
as shown in the following table : 

AXALYSIS OF COAL PROM WI I.SO~ .\LT~F.. 

Moisture VohttllC Fixed Al!h B. T. U. 
Matter Carbon 

Bunker snmple .. • • • • . . • • • .. .. .. .. .. .. . .. '1.00 
Lenses . . .. . . .. . . . . . .. .. . • .. . .. . • . .. . . . .. 6.16 

S9.G3 
44.SO 

Relation to Other Beds. 

$.51. 
4(.7& 

16.17 
4.30 

0,985 
12,200 

From the outcrops and the character of the bed little can be 
predicted regarding its extent and tl1e amount of coal available 
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from it. A drill hole about one-half mile northwest of the mine 

(Fig. 37) cuts through two thick beds of dirty coal, but a churn 
drill was used and the exact nat.ure of the beds could not be de
termined. 

An 18-foot seam of coal and slate was cut at a depth of i98 
to 316 feet, and a 15-foot seam of hard, bony coal and brO\m 
shale at a depth of 455 to 470 feet. Between these two a thjrd 
seam of ten feet of coal and slate was found. The dip of the 
rocks at the surface near the drill hole varies as at the mine, but 
the direction is toward the drill hole from the mine, and the bed 

at 9l98 feet has the same roof and floor as the bed at the mine. 
On the other hand the bed cut at 455 feet corresponds more 
closely in character to the mine coal and may be the same bed. 
About one-eighth of a mile down stream from the mine an old 
caved tunnel is reported to cut a coal bed dipping in the same 
direction as at the mine. But farther down stream a carbona
ceous seam is exposed on the south bank of the stream having a 
strike N. Ul 0 W. and dipping 62° to the northeast. If this lat
ter is in place an anticlinal structure is indjcated, and since this 
dip swings round and is found in outcrops on the north side of 
the creek this would seem to be the explanation of the expo ure 
in tliis field. 

Up stream the formation was found as far as section ~9 
where it passed undeT the basalt. No indication of further coal 
beds was found. Down stream the formation continues into 
section S4 where it disappears under the basalt cover. But a 

diamond drill hole near the southeast corner of ection 35, at an 
elevation of 2,100 feet, near the base of steep basalt cliffs (Plate 
X A), cuts 1,100 feet of shale, sandstone and conglomerate 

. strata. Several parts of the record are missing but as reported 
no coal was found in the series. 

Extent and Production. 

So far as we could determine the definite boundaries of the 
field, the coal-beaTing measures are exposed over an area of 
about 800 acres. The limited development of the property make 
it difficult to determine the actual extent of the workable! con) 
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bed, but if the bed exteuds to the driU hole frol11 tbe mine as in
dicated a rough estimate would be about 35 acres in the north
east quarter and ~5 acres in the northwest quarter of section 
SS. Asswning from the sections measured about five feet of 
usable coal at a dip of fl0° there sl1ould be about 5,000 ton3 of 
recoverable coal to the acre iu this field. The field extending 
over 60 acres should, if the coal is continuous as described, yield 
about 300,000 tons. But as tated before, these figures are 
simply estimates from observable conditions and are subject to 
correction lfl.ter. 

UPPER TANEUM FIELD. 

The 11pper 'l'aneum field is located in T. 19 N ., R. 15 E., 
where the north ai1d south forks of r.raneum Creek have eroded 
the capping rock, and C'irnsed the sedimentary rocks to be ex
posed over an area of about 1,800 acre , extending in a narrow 
strip between and across the two valleys. (P late I.) The 
formation here is made up of sandstone. , shales, and carbona
ceous scams immediately overlying the Easton Schist, and dip
ping· southwest until it disappears W1der tbe Taueum andesitc. 

Stadia traverses were run from the forks of the creek aloug 
the diJierent streams but could not be definitely tied to section 
comers, as the land survey was not completed. Locations 
shown on the map were detcnnfoed by rnntling lines from the 
section corners of the next township south. An cxaminntion of 
the field was made to detcnnine the extent and boundaries of the 
possible coal-bearing fonnation, but no indication o.f coal were 
found, except where the south and north forks have cut deep 
,,alleys u1 the sedimentary 1·ocks. 

SOUTH FORK OR CAROTHER'S FIELD. 

In the northeast quuter of section 33 where the south fork 
cuts the formation, the Carothers brothers in 1899 prospected 
several beds which outcrop along the south bank of the stream. 
(Plate V A.) Several short tunnels have been run into the side 
hill and one of these at sttltion 16b, ~45 feet in length, cuts 
tlu-ee thin seams of a low grade coal. (Fig. 41.) T he same beds 
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are exposed iJ1 open cuts at stations 16c and 16d anti in a i6-
foot tunnel at 16e. (Fig. 41.) Another bed containjug about 
18 inche of low grade coal lying above these is exposed in a ~~
foot tunnel at station 17b. 

The whole formation in this field is badly queezed and 

crushed, and must have been ubjected to an immen e pre sure 
caused by folding or by the intruded and extruded lava masse . 
The shale show the effect in the broken masses and slicken ided 
surfaces, and the carbonaceous beds are in many cases in the 
form of a thin lea£-like or powdery mass. Under these condition,; 

and due to the inegularity and thjnnes of the coal in the beds 

no samples were taken. Cross sections of the different coal beds 
are shown in Figure 49l and in the following t ables : 

OROSS SEOTIONS OF BEDS AT 16B AND 100, OAR.Q'l'HJ-:RS FIET,D. 

No.16b 
•.runnel No. J6c 
No. t Surface 

Sec Fig.- See Flg.-

Roof , sbale. F t . In. Ft. In. 
Carbonaceous shale . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 0 4 0 10 
Done and coal. ..... . ............. . ....... . . .... . .. . ................. . . l O ••••••••• 
Ooal . .. .......... .. . ........ . . . .. .. ....... .. .. . .......... .. . ... .... ... O 7 O ~ 
Bony coal . . • . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o 5 1 8 
Carbonaceous shale . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . .. . . . 0 6! 
Bony coal .. .. . ... ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . .. . . .. . . .. . .. . . . . O 4i\ 
OnrbonacootlS shale . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . O 5 
Ol ny ... .. . . . ... . .•.. . . ....•...•• . .•.. . ..•. . . ...••.. .•.. . .....•. ...•. . . 0 4 0 2 

Floor , shale. 

•r otal tb lc.kness . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 s 3 10 
Ooal ................... .. ........ . ..................... . ............ .. 2 O 1 u ; 
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F10. 41. Showing Location of Outcrops and Tunnels in Carothers 
Field. 
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Ft. In. 
0 ~ Carb. shale 

0 2 Boue 

0 8 Oonl 
0 2 none 

0 Coal 

0 4 Olay 

2 

(a) Station 1Gb, East Gangway. 
St. N. 70" W. Dip 43° S. W. 

'FL. Tn. 

0 10 Onrb. shale 

7 Con!, bony 

0 2 Ourb. shale 
O 1~ OoaJ 
0 11~ Onrb. shale 

0 2 Yel low mud 

3 10 

(c) Station JGc, Outcrop. 
St. J'.. & W. D!11 -IS' S. 

Pt. Io . 

0 10 Oarb. shale 

0 3 Bone 

2b Oonl 

O Z.i Shale 
O 2 Done 
O 5 Oarb .• ~hale 

3 1 

(e) Station IGc, 'l'unnet. 
St. N. 78" W. DiD 47• S. W. 

Ft. In. 

1 10 C'al'b. ,hnle 

0 2 Clay 
0 4 ('oal, bony 
0 2 Cnrb. shnlc 
0 10 Coal, bony 

3 -l 

(b) Station 16b, West t1angwny. 

t. X. iO° ~. Dip 3.l' S. W. 

E't. In. 

o <:urb. s.hnle 

o 2 Bone 
O ~ Carb. sha le 

0 2 00111 

1 11 Cool, bony 

0 3 Coal 
() 3 Carb. 8bole 

(d) Station J6d, Outcro1,. 

Ft. In. 

2 O Bony coal 

(f) Station l,b, 'l'Unnel. 
St. N. 40' W. Dii) 05• S. W. 

Fig. 42. SF.O'l'TO~S OF OOAL SEAMS, OAROTHERS Frn l.D. OPPER TA.'<EU.\I 
OREET,. 
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OROSS SECTIONS OF BEDS IN 16B NO. 2, 16D aod 160, OA.R-0'.l'lIERS FIELD. 
See A.ISO Flt:. '2. 

No.lob 
(Tunnel) No.16d No. ltle 

No.2 Sur1nee Tunnel 

Lrun. 
Root, Sand· Shale Shole 

stone 

Ft. In. Ft. Io. Ft. In. 
Oorbonnooous sbnle . . . . . . . . . . . . . . . . . . . . . .. . . . . . . • . . . . . • . . • 1 10 l O O 10 
Bone . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . O 2 o 2 O 3 
Carbonaceous shale . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O ,t 
Oool ..... ........ ..... ............................ ..... .•.. .......... O 2 O " 
Bony con I ... .. . . .. .. .• .. ••.. .. ... . .. . ..... .•...... .... .•. . O • 1 11 l -& 
Ooal ................... .. ....... . . ......................... ...•...... O 3 •.•.••••• 
Shale ..... .. .. .. . . ....... . .... .. .....•. .. .... . . .... .. . . ..... ..... .. ..• .. . .. .. .. . O 26 
Oorbonaceous shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O 2 O 8 ••••••••• 
Bony coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 10 . . . . . . . . • . O 2 
Carbonaceous shale . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . O (ij ----------------- --,--- ------

Floor, Shale Shale Sand· 
stone -------------------,---------

'!'otal tblclniess . . . • . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 3 4 4 l 3 2~ 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . l 2 2 4 l H 

Since none of these beds have a wol"kablc bench of good co1ll 
Q feet in thickness, they can hardly be considered commercial 
seams under p\·esent conditions. No coaJ has been shipped from 
them ancl no work is being done at p resent 

In connection with this fi eld an examination was made along 
Frost Creek, where the sedjmentary fo rmation is exposed for 
about 1,000 feet above the schist, and underlying the ande ite. 
No coal was found in t hese outcrops but some thin carbonaceous 
bed were seen . (Fig. 43. )i 

R eports of coal in sections ~. S and 4 of 'l' . 18 X., R . 15 E. 
were also received, but on examination these sections proved 
to be entirely covered with andesite and basaltic lavas, ,,ith g reat 
thick beds of tuff containing fragments of volcanic gltLSS. The 
coal-bearing formation here must be bu ried beneath the lavas at 

least ~00 or SOO feet. 
NOR TH FORK FIELD. 

Along the north fo rk of Taneum Creek l\ir. Hooper has 
prospected on both sides of the creek and has discovered several 
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F10. 43. Showing General Relations of the Manastasl1 Formation in 
the Upper Taneum or Carothers Coal Field. 

thi11 carbonaceous seams in the southwest quarter of section flO, 
T. 19 N., R. 15 E. (Fig. 44.) A tunnel d riven 70 feet into the 
south bank of the stream cuts thick beds of badly faulted aud 
broken sandstone and shale, and a ~-foot bed of carbonaceou 
shale with scattered lenses of good cou.L The strike here is 
northwest and the dip is southwest, the same as on the south 
fork and on the ridge between the two. Sever al other cuts on 
the south side and a number on the north side of the creek have 
exposed seams of carbonaceous shale, but unless they change 
considerably with depth and are less broken, none of them con
tain enough coal to warrant even further prospecting. 

The whole upper T aneum field is the exposed edge of a south
west dipping series of rocks on the limb of the geosy ncline al
ready refen ed to in the description of the Manastash field. A;, 
shown in the cross section (Plate I) it is probably continuous 
with that field, but the portion containing the coal seams in the 
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Carothers field lies at the base of the series close to the Easton 
Schist, while the coal bearing part in the l\fanastash field i 
higher up in the series. 
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s.~:·•i:\:Jl'.'}~cJ,ist 
S•" ~ .;,,o; .. ...................... . . ~ .. 

·-...... ..,./' ·.:.:.:~·--·,:-... . 
Cr. ",.. ·,. •, 

' ' ' ' 

F10. 44. Outcrops and Contacts Along the North Fork of Taneum 
Creek in the Upper Taneum Coal Field. 
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CHAPTER VI. 

MISCELLANEOUS SMALLER FIELDS. 

FffiST CREEK FIELD. 

On First Creek, about two miles east of l\foCallum 111 the: 
south half of section 28, T. 21 N., R. 17 E. an old tunnel, now 
badly caved, was driven on a l!-foot carbonaceous seam (Plate 
XXV D) runni11g N. 65° W. into the hill on the north side of 
the creek. It pitche 75° to the southwe t, and a shaft was sunk 
to the ame bed about ~00 feet down trcam. Coal was hauled 

to Ellensbmg from these workings about 1889 or 1890, but 
they were abandoned as soon a the Roslyn field was opened up 
and have not been worked since. A section of the bed could not 
be obtained in t he tunnel, but the following section was meas
ured in an open cut above the tunnel. 

SEOTI0)1 OP BED ON LOWER FlRS'l' ORE.EK. s.1-:s FIG. 45. 
Strike N. oo• w., DIP 75• s. w. 

R-00(, gray shale. Ft. Tn. 
Oarbonoceous shale with narrow clay bands... 8 S 
Oonl slightly bony with thin clay partings..... 4 O 
Grny sbnle . . . . . .. . . .. . . .. . . . . .. . . . . . . .. . . . . .. . . . l 3 
Oarbonnceous shale . . . . . . . . . . .. . . .. . . . . . .. . . . . . . 3 O 

Floor, sbnle. 

•rotal thickness . . . . . • • .. .. . . . . . . . .. . .. . . . . . . . . .. 11 11 
Oonl . . .. . . . .. . . . .. . . .. .. .. . . . . . .. . . .. . . . . .. . . . . . . 4 0 

F ar ther up stream in the south half of section SO, T. flO N., 
R. 18 E ., where Fir t Creek has cut a deep canyon into the soft 
sandstone and shale, (Plate XV A) a tunnel driven lOS feet into 
the souU1 bank of the stTeam cuts a bed of carbonaceous mate
rial about three feet tb_ick. T he coal contained is very low grade 
and dir ty and is not of commercial value. 

SEO'.l'"ION' OF DEO lN OPPER FTRS'!' CREEK. 

Strike N. 60° W., Dip W 8. W. 

Roor, pebbly snndstonc. Ft. to. 
Onrbonnoeous sbnle . .. .. • . . .. .. . .. • • .. . . • .. .. .. . 1 8 
!andy l!hale . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . .. . .. .. O 4 
Bony con! . . . . . . . . . .. .. .. . . . . . . . . .. . . . . . . . . .. . . . . O 8 
Onrboonceous sb ale .. . . . . . . . . . . . .. . . . .. . . . . . . . .. o s 

Floor, g-ray shale. 

Total thickness . ................................. s , 
Ooal .............................. ... ............ O 8 



WAS1WiG1'0X GEOLOGICAL SunrEr 8 1JLLETIX ~O. 9 PLATE XXV 

A. Upper First Creek, Looking South Tbrougb Green Canyon, Showing 
Location of Prospect in Center or Picture. 

B. Old Tunnel on Coal in Lower First Creek Valley. 
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The formation exposed in this field 1ies between the T eanaway 
basalt below and the Yakima basalt above, dips to the southwest 
and is contLnuous with the lurger area of Ros]yn fo rmatiou to 

the west of it. (Plate I.) Tlie a rea exposed is about l , 1.;o 
acres but so far as known there arc no other prospects in the 
fi eld and probably no othe1· coal seams occw· in this part of the 
formation. 

WILLIAMS' CREEK FIELD. 

About five miles northeast of J\1eaghcrsville, 111 section 28, 
T. 21 N., R. 18 E., a small area of R oslyn formation outcrops in 
the steep hills at tlie head of Williams' Creek . This outcrop 
extends about a mile aJong the cliffs, 2,500 feet above the valley 
floor, in the fo rm of a nanow band between the Tcanaway ba alt 
below and U1e Yakima basalt above it. It contains a carbona
ceous seam about 17 feet thick, wl1ich can be seen for some dis
tance along the face of the cliffs about 75 feet above the columns 
of the T eanaway basalt (Plate XXYl), and about 50 to 100 
feet below the base of the Yakima bu.salt rliffs, cxtencling to the 
summit of T able :Mom1tain. (Plate I.) 

The forlllation dips toward the cast or into tl1e hjJl about 
25°, and t wo slopes about 500 feet apart have been driven on the 
coal seam. One of the slopes is filled with water hnt from th•: 
other the following section was obtained : 

SEO'l'TON OF WILLTAMS CREEK COAL BED. (Sm~ FlG. 46) . 

Strike N. and $., nir 25• E. 

Roof , grny compnct shnle. Ft. To. 
Oarbonaceous shnle, stringers oJ. conl..... ... . 7 u 
$bale ................... ... . .................... . O 0 
Bony coal . . . . . . . . . . . .. . . . . . . . . . . • . . . . . . . . . . . . . . o 10 
Shale ............. . ............ . .. .... ........... o 2 
Bony co,11 . . . . . . . . . • . . . . . . . .. . .. . . . . . . . . . . . . . . . . . o 81; 
Olny .................................... . .. ..... . o 3 
(Toal ............... ...... ...... . ... . .... . ........ I 0 
Sandy shale ........................ , ••. . •• .••••• o 4 
Onrbonnceou.s shale . . . . . . . . . . . . • . . . . . . . .. . . .. . .. 2 10 
Sbnle ••• •• •. •. •••• . • •••• •• • . •••• •• ...... .. .. ..... 0 o 
Goal . . ....... .. ... . ........... .. , ••..•.. . •... . . .• 0 4 
Yellow clay .. . . . . . • .. . . . .. . .. . . . . . . .. . . . .. .. . .. .. O 4 
Onrboonceous shale . . . . . . .. . . . . . . . .. • . . .. . . . . . . 1 7 

Floor, ycllow clay shale, 

Total tblckness . . . . . .. . . .. . . . . . . . . .. . . . . . . .. . . . . 17 5! 
Coal . . . ........ .... .• .....• .• ....•. ..... .. . •. .. . . 2 10/i 
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A. Coal Beel at Head of William's Creek, Immediately Above Basalt 
Shown Below. 

B. Teanaway Basalt at Head of William's Creek Underlying the 
Roslyn Formation Showing Typical Columnar Structure. 
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A small amount of coa] from these prospects bas been used 
locally at Liberty and Meaghersville, but the formation here is 
probably a smaJl pocket, and even if the coal were of a higher 
grade it wou]d be of little commercial va!U<i. 

NANEJUM CREEK FIELD. 

In the southwest quarter of section 10, T. 20 N., R. 19 E.1 

about 20 miles north of Ellensburg, i\fr. Pearson in i909 dis
covered a thin carbonaceous seam in a smaJ I pocket of what is 

I 

1· 
I 
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I 
I 
I 
I 

--- ---10------
1 

I 
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I 
I 

Fro. 47. Showing Locatio11 of Prospect and General Relations in the 
Naneum Creek Field, Sec. 10, T. 20 N., R. 19 E. 
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apparently the Roslyn formation between the T eanaway and 

the Yak ima basalt. (Plate I.) He chove a prospect tunnel 

into the hi ll east of Nancnm Creek striking bed rock at flO fee1. 

Passing through 15 feet of andy shale he strnck a carbonaceous 

scam about 4' feet thick containing 1 foot 8 inchc. of ·oft dirty 
coal, irnilar to that found in upper Fir t Creek valley. The 
tunnel wa extended 25 feet beyond the coal . cam, but no further 
work has· been done in this field, and little could be learned of the 
extent of the coal-bearing mea ure~. 

SEO'flO"S OF NANE011 OREEK BED. 
Strike N. 40° W., Dip 45• N. B. 

Roof, shale. Ft. In. 
Oarbonaceous bale .. .. . .. .. .. . . .. . . .. .. .. .. .. . 2 O 
llony coal ..... . .. . . . .. ...... . .. . . ........ , . . . . . . 1 8 

F loor, soft sandy s hale. 

'l'otnl thickness .. . . . . . . . . . . . . . . . . . .. . . .. .. . . . . . . ~ 2 

Examination of other outcrops in this field indicated a sniall 
area of sc<limcntary rocks simila r in position to the nxea at the 
head of Williams' Ct'cek, but no defi11itc boundaries could be fixed, 
und further work on this fi eld is ncce. sury before stating full 
extent a nd relations of the coal-bearing formation . The bed 
exposed at present are of no commercial ,0 ah.1c. 



CHAPT E R VII. 

MINING I N THE ROSLYN-CLEALIDI FIELD, 
BY JOSEP H DANIELS. 

HISTORY. 

In l\fa_y, 1886, the Northern Pacific R ailway sent a party 

into the R osl_y11 D istrict to p rospect the field. The railroad at 

this time extended to Ellensburg only, and it was necessary to 
bring in prospecting machinery and supplies by team. Some 

prospccti11g had bce11 clone earlier by the Union P~icific Rail

w1iy; and some coal from tl1c l ~-foot scam overlying the 

R osly11 had been mined by n local op<.'rator and lurnkd to Ellens
burg for blacksmithing purposes. This pinty undertook sys

tematic exploration, u i.ng a diamond d1·ill at the Clealum end of 
the fi eld, and pick and shovel at R oslyn. Coal was first found in 
August at the present No. ~ mine on the east side of the draw 

at the location of the fan drift. Carpenters were sent out from 
St. Paul, a suw mill was put up, and trestle and bunkers built to 

hancUc the coal. The town wa · named Ro lyn by Logan 1\f. 
Bu!Jett, vice president of the coal company. 

No. I and No. ~ mines were opened on the cast and west 
sfrles of the draw above the town, the workings extending up the 

dip. (Plate XXYII.) T he main line of the 1·ailroad had been 

built to Clealum and the R oslyn brancl1 hegnn i11 the faU of 

1886. The branch road was built by C'hincse labor. In Decem
ber the fir st car of coal was dumped over the tipple. T he coal 

was at first screened through bar !;Crccns spaced ll4 inches 

apart, and the unders-ize was used for ballast on the railroad 
from Clcalum, but this practice wa soon stopped. The road 

was eAi:cnded west about a scar later to a new mine, No. 3. 

T he R oslyn shaft was !begun in 1893 and was sunk to coal, 
650 feet, in 189.J.. Coal was hipped in December of that year 

and production was maintained up to the time of the explosion 
in 1909. Since that time no coal has been hoisted from No . .Ji 

mme. 



WASHING'fOX Gr.01.0GICAI, SURl't; r Br t.u:rrx Ko.!) PLA Tr, XXY[I 

A. Looking South Over Roslyn, Original Discovery of Coal in this 
Draw. No. 2 Mine, N. W. I. Company. 

B. Similar View from Opposite Side or Ravine, Showing General 
Topographical Relations. 
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'l'he Clealum mines a.t thi time hatl not hcen opcne<l, ~tt1<l 

the town of Clealum c·ontained very little more thu11 a :sawmill 

and 11. few houses. The mine was begun in 189.J, by private indi

,riduals who sunk the Clealu111 shaft. C'oul was shipped in D ecem

ber, 189-!<. About two years late r the Northern Pacific acquired 

<'ontrol of this property and also of the present Clealum No. 2 
and No. S mines, which were opened about 1903. At fil'St it was 
believed that the scam of coal at (;lea.Jum was not the same as 
that opc11cd at R oslyn, but Inter developments proved theis con

tinuity and .identity. 

No. S mine 1nu; started in 190S by a slope from the outcrop 

line, but the rock tunnel tapping the first level wns not begun 

until 190.J., reaching the coal in 1905. No. 6 mine was opened 
up io 1905, allCI No. 7 111ine in 1907. 

At the western end of the field, the R oslyn lfocl Company 

opened its B eckman mine 011 the R oslyn bed in 1907, although 
the property had been opened as early as 1895. The R oslyn

CitSCtlde Coal Company started to acquire right;; in 190fl but 

did not ship much coal until 1907. A number of srnaller com
P~\nies operated at vftrious times u]ong the upper outcrop of the 

R oslJn bed, but their operat ion have not been of major import
ance. An upper bed lying ~10 feet. nhove tbe Ro;;lyn, common ly 

known as the "Big D irty," was ea rly k,·10wn and coal was hauled 

to EllensbtU'g by wagon fo r blacksmithing purposes. This bed 
was opened in 1903, ]Jllt very little was done until 1911, 11·hcn 

the R oslyn Fuel Company opeoerl a new mine, Beckman No. 2, 
on this scam. Thi . . is now a regular hippi11g mine. 

The ' ·Lakedale" bed, s<> called, wns opened in 1908-1909 
and hipped about 9,000 to11S of coal. The R oslyn branch was 

e:xtendcd to Lakcdale, near Cb1lum L a ke, in 1909. This prop
erty was idle between 1911 .and 1914. Plant's mine, a prospect 
south of the Lakcdalc property, has been developing since 1910. 

Doth these properties are on beds, or a bed, underlying the R os
lyJJ ut a distance of SOO-.J.00 feet. Prospecting carried on in tbc 

T eanaway hitsin just north of the divide between the Roslyn 
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A. Clealum, Looking Southeast Across the Yakima Valley. 

B. Clealum, Looking Sout hwest Across the Yalcima Valley, Clealum 
Mine in tbe Foreground. 
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and the T eanawa.v basins has opened th is unnamed bed at a 

number of places, but as yet no mining is carried on. 

In the earJy days of mining in tliis field, the mine workers 

were largely Englis h-spe~1.king races. :Men came onr the Sno

qualmie trail from tlic west side of the Cascades to work in the 

new field, anrl a ronsidenLhle n1u11bcr were drawn from the coal 

mines of l\fontitna and the cast. Lt 1888 labor trouble devel

oped as a result of trying to introduce tonnage systems in place 

of the day's wage pre,·iously in use, and negroes were brought 
in from the coal fields of the middle west. The introduction of 
11egro lnbor brought on intense race strife, but the black labor 

held on and forms a part of the present working force. South 
European labor entered the field about 1900 t\.lld now (·onstitutcs 
the la rger part of the mi ne wol'kers. 

The R oslyn field has easily been the greatest producer, giv

ing Kittitas County first place among the coal mining counties 
of the state. The fo llowing- h1.ule shows the production of Kit

titas County by years ai:. reported by the state mine inspecto rs. 

Year. 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1891 
1895 
1896 
1897 
1898 
18()9 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 

Short Tons. 

} ......... .. .................... . 

(for quarter) • .. . . .. . ... . .. . . . ..... 

230,548 

150,000 
331.444 
271,513 
241,441 
232.282 
276,971 
266,938 
330,306 
564,274 
635,318 
867,204 

1 ,005,007 
1,252,454 
1,376,017 
1,339,601 
1,279,636 
1,425.998 
1,524,422 
1.411,263 
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Yet11·. 

1909 
1910 
1911 
1912 
1913 

Sltm·r 'I'(11i~. 

1,550,500 
1,667,453 
1,254,845 
1,235,690 
1,330,596 

Total. .. , . , ....... , . , ... ... .... ... 2210501741 

The tuti tic of production as reported to the U. S. Geologi
ca] urvey for it annual volume of "Minera1 Re ource of the 
United States" how a total production of 60,581,549 ton for 
the entire tate for the period 1860-191~. It vrill be een that 

the Ro lyn neld and the Ro lyn bed, from which practically all 
of the coal ha come, has produced thirty per cent of the entil'e 
output . ( Appendix B.) 

AC'c01·djng to the " ) I inera l R e omce " for 1919l \,Ya hing

ton rank eighteenth in production, contribut ing 0.6 per cent 
of the total p roduction, and r ank twelfth in value, contribu t ing 

1.2 per cent of the total vnlue of the coal-producing stat es of 

the nion . 
STROCTURE. 

The structu re of the R oslyn bed has admfrably lent itself 

to easy development and exploitation of the field. In the early 
days of the ci1mp, after coal had been discovered in some of the 

draws or ravines iJ1 the hills making up the backbone of the ridge 
between the Y a kima R iver and the T euna way ( P late XXYII), 
pros]Jecting for further outcrops was comparatively simple. 
T he timbet· growth is not so hea, ,y us on the we t lope of the 

Cascades and there is no heavy mantle of glac ial drift ancl forest 
vegetatio11 to hide the coal. Accurate tracing of the complete 

c rop line wus not altogether possible, and some mistakes were 

made. For example, the se11m at Cleulum was not believed to 

be the same us that ttt R oslyn, but lutc1· investigation proved 

theiJ· tuiity and mine development became simp lified. 

A study of the mup and ections will show that the outc rop 
l ine along the north edge of the field varies in elevation from 
3,750 feet no1·th of R oslyn to ~.300 feet north of J onesville an<l 

Clealum nt either end of the field. T he hills, in which the coal 

outcrops, have a maximum elevation of S,SOO feet no1·th of Cle-



WASHL,Grox Gr.or.oorc.u. Sun1·Er Buu.r.r r1' ~o. 9 PLATEXXIX 

A. Drift into HiJlside Just Above Original 0pen1ng to Coal. 
No. 1 Mine, N. W. I. Co. 

B. Looking up the [ncline to No. 6 Mine, K W. I. Co. 
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alum, 3,800 feet north of Roslyn, and 3,500 f ect north of Jones
viile. The general level of the va11ey, along which the railroad 
line is located, varies from 1,911 Feet at Clealum, and 2,2~2 feet 

at Ro. lyu, to 2,500 feet at Lakedale, the end of the line. The 
hills are made up of Roslyn sand tone which dips southwest in 
the same general direction as the slope of the hills, giving fairly 
uniform cover to the point where the valJey level is reached. 

From this point the cover incrca. e rapidly. The hills arc cut 
by the ravines, previously referred to, exposing the coal outcrop 
in the irregular lines shown in Plate II. The gravel terraces of 
the valley cover the coal so that no outcrops are found in the 

southern portion of the field. Structure in this part is deter
mined from mine workings and bore bole records. The coal at 
the easte rn end of the fi eld above the va.llcy level has been re
moved by erosion at those points where the elevation of the hills 
is le . than the seam elevation, but the coal is undoubtedly pres
ent under the valley floor for some distance cast of Clealum. 
(Plate XXVIII.) At the west end of the field the outcrop line 
lowers in elevation until it cuts across the level of the valley at 
J onesville and then swin_gs to the south and east. Broadly 
speaking then, the coal field is a spoon-shaped synclina l trough 
having a southeasterly pitch. As a fi eld, it is completely iso
lated and fo rms no part of any other fi eld of the state. The 
strikes and clips arc ,,ariable from one end of the field to the 
other. This is best shown by the map of the mine workings. 
(Plate II. ) The general course of the mine levels, indicated 
by t he black heavy lines, can be regarded as contour lines of the 
coal bed, corresponding to the course of the strike lines. I t wi11 
be seen that the bed has hi]]s and valleys and is not a true plane 
su rface. Some of the -variations in the directions of the levels 
a rc due to local rolls and wrinkles which have been described, 
but the major structure is due to the fo lding of the basin as a 
whole. The dips vary from 9° to 30°. 

The thickness of the Roslyn bed varies from 4 feet to 4 feet 
9 inches, with a general average of 4 feet 3 in ches for the fi eld . 
T ypical sections from various parts of the field a re shown in 
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A. 'ripple at Xo. 7 Mine, N. w. L Co. 

B. No. 3 Mine. N. W. I. Co., and Town of Ronald. 
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figUl'es ! 6 to ~9. T'he principal characteristics of the bed 
the small middle layer of coal with a band of shale above and 
l>elo"·, forming the "mining" bench. (Plate XII A.) 

The structure of the field itself, the character of the earn, 
the topography of the urface with it relationship to the seam 

have been responsible for the dcYelopment of the local mining 
method . 

METHODS OF ENTRY. 

The coal ha been ope11ed by 
(a) Drift or water level on the coal from the outcrops 

along the ravines. 

(b) Slope on the coal from the outcrops on the hill ide . 
(c) R ock tunnels to the coal and slopes from the point of 

j11ter ection to the rise and dip. 

(d) Yertical shafts to the coal and slopes from the shaft 
bottom . 

All of these methods arc in u e in simple form or in com
bination. (P late XXIX.) The drift mines (a), known as the 
'hill workings," aTC r ep resented by Clea1um No. 2 and No.1 3 
Extension, R o lyn No. 6, R oslyn No. ~ East Side and sorne 
smaller mines not now in operation. 

T he mines in the (b) class ttre R oslyn No. 8, Beekman No. I 
and Beekman No. ~. R o lyn No. 5 was originally opened as a 
s1ope froUJ the outcrop but was later tapped by a rock tunnel. 

Slope niiues tapped by rock tunnels ( c) form the greater 
part of the operation . Among these are R o lyn No. 7, R o lyn 
No. 5, Roslyn No. 8, P atl'ick-}facICay No. 1 and P atrick-:\Iac
Kay No. ~. (Plate XXX.) 

Clea1um No. 1 shaft at the cast end a.nd Roslyn No. <t 

shaft (Plate XXXI) near the center of the field, ~50 feet and 
6~5 feet deep, r espectively, r each the coal a t approximately 
snme elevation . From these shaft bottoms the seams haYc been 
developed by slopes. Neither of tliese min es is a t present being 
worked bllt there is some probability of working R oslyn No. 4 
in the near futme. 
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A. Tipple, Head Frame, Power Plant, No. 4 Mine, K. W. I. Co. 

B. Head Frame and Tipple, "No. 4 Mine, "N. W. L Co. 
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C'lealum No. ~' R oslyn No. 1 nnd R oslyn No. ~ D ip, repre

sent slope workings connected with drift openings. (Piute II. ) 

?.CTNE HAULAGE A.1\/D TRANSPORTATION. 

It can readily be een tbat the problcllls of surface trans

portat;on nl'e directly affected by tho type of mine opening and 
the position of the openings with re pect to the railroad line 
running through the field. The influence of the surface 
topography is also seen in the olution of the underground 
tran portation, particularly in the case of the clrift mine. and 

tho e opened by rock tunnel . 
In general, level are driven from the main opening at 

i.nten a ls of 350 to 400 feet apart measured 011 the coal, on usual 

grade. of 1 per cent in favo r of tl1e loads. In the case of the 
drift openings the same method is followed. Landings or gath

ering stat ion arc located at the entrance of each level and t i:ip s 
a rc made u-p or distributed from thi . point eithc1· by mule or 

electric pO\\'eL· . Gener al Electric , W cstinghousc, and J effrey 

locomotives opemting on 500 volts, D . C'., are extensively em

ployed. 
I n the lope and shaft mines, rope haulage, with team or 

electricity as the power, is the g eneral method of bringing the 

t r ips to cla_rlight from the levels . l\lany hoisting 1u·1·a ngemen t . 
holl'c,·er. arc to he fouud in the different mines. For example, 

in the slope mines opened by a rock tunnel to the coal, t he hoist 
ing engiJ1e is located in some cnscs, at the top of the slope on 

the surface and drnps the c1u·i:; direct to the t unnel, where the.r 

arc picked up by electric locomotives and btken to the t ipple. 
In nnothcr iurnngement, the hoisting engine is below the inter-

ection of tunnel and slope .ind the r ope is taken from the drum 

of the hoisting eng ine to a bu ll-wliecl inside the mine and from 

t he re down the slope. (Phtte .XXX II.) I n this arrangc•ment 
the trip is dropped rigl1t down to the tipple by the <hum. T he 

bull-wheel in the mine may be so placed that this arrangeme1'1t 

will p em1it ca rs to be taken up or dropped clown from the levcl:

of the rise workings above the rock tunnel. In the R oslyn shaft, 



W.1-s111:-1:rox C:t:oumu·At ~rnn:r Br1,1.tr1x xo. !l rtATf1 XXXII 

A. Loaded Trip coming out of lunnel No. 2 Jl'flne, Roslyn Cascade 
Coal Co. 

B. Tipple, showing Gravity Screens, No. 1 Mine, Roslyn 
Cascade Coal Co. 



WAtiJJJNG'rON Oi:or,otllCAL s~nnir 

A. Parting at Center or Tram, ~o. 1 Mine, Roslyn 
Cascade Coal Co. 

ilULL"7.C I .N Nu. !) !'LAT.El ~xx 11 J 

B. Loaded T t·lp Above Par ting on T r am. 
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the hoisting rope for undergrotmd transportation was carried 
from the engine on the surface down a 10-inch borehole, 500 
feet deep, around a sheave and then down the slope. Trip 
"'ere pulled up to a point above the level of the shaft bottom 
and tbcu dropped back by gravity to the shaft aod hoisted in 
double-decked cages. At the Dip mfoe the trip is ta.ken into a 
drift, used as a rope entry on a rising grade, and then dropped 
down the slope. The e1np ty trip is taken i_n by a head-rope pass
ing over shcaxcs and a bull-wheel to the knuckle at the slope 
intersection. The other end of the ti-ip carries a tail-rope, con
nected with the econd drum of the l1oisting engine, which un
winds us the trip i taken to the knuckle. At thi point the 
heud-rope is disconnected and the empty trip is dropperl down 
the slope by the former tail-rope. The reverse operation takes 
place when the loaded trip i hoisted to the knuckle. L, con
trast with these anangemcnts, the simple method of engine 
haulage on the slope to the outcrop, dropping cars to the tipple 
from the knuckle point, is also employed. In many of the drift 
lllincs, the full cars nre dropped to the tipple below and the 
empties raised by self-acting gravity planes and by cngme 
plunes. Some of the c planes arc a mile in length. (Plate 
xxxm.) 

The usual weight of rail on the levels is 16 pounds; on the 
slopes SO to 40 pounds. The gauge of track is 30 or S6 inches. 
Ji\line cars average 1,500 pow1cls empty; capacity Q,500 pounds 
of coal. Ten to i.xteeu cu.rs make up a trip. 

METHOD OF WORKING. 

The room~aod-pillar methcd is the on]y one employed in the 
fic1cl. L ong-wall wa attempted in wnious parts of the field in 
the earlier days of mining but it was not successful in meeting 
the vnrying conditions and wi,s ab~rndonecl. The use of mining 
machines has never found favor. In general the dip has been 
too great for the use of pick or chain machines in the rooms, and 
although pick a11cl post-pm1cher type machines have been t ried, 
they have been given up for hand picks. At the present time the 
Roslyn-Cascade Coal C'ompany is operating }\. chain machine 
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run by alternating current in their No. 1 mine where the dip 

averages 9 °. 
The general practice is to drive double slopes and enti'ies, 

bru hing the cap l'ock and roof to a sufficient heigh~ for good 

head room, usually five feet six inche ( 5' 6") above the rail. 
Slope are 10 to H feet wide, level 9, with 30 foot pillar be
tween. In some case , level are driven H feet wide and bru hed 
fol' a width of 9 feet and the gob piled in the en try. 'I'he a i t· 

course of the pai L' of level i. not u ually bru hed. Barrier pil
lar 100 feet wide are left between adjacent mine , and trong 
chain pi!Jar are left to upport the slopes. Where two paral
lel slopes enter the mtne, one i used for the haulage way and 
intake air course, and the other is used for the return air. Some 
mine have triple slopes, using the third slope either us a mo.n
way, or as an adclitional return . 

R ooms are d riven to the rise of the levels, the necks are u u
ally 8 feet wide for a distance of ~O feet and then widened out 
to 40 feet for double moms (Fig. 48) with 1l ~4-foot pillar 
between room necks and a 40 foot pillar between the double 
roon1s ; or in the case of ingle rooms, under light co,·cr, ~+ feet 
wide wjth ~0-foot pillar between rooms. (Fig. 49.) There 
is a local variation in the thickness of pillar and ize of room de
pend ing on the depth of coYer and local cond itions. (Figs. 
50 and 51.) Crosscuts al'c 6 feet wide i1nd are alternated by 
driving the first ones 90 feet on one ide and 60 feet on the other 
side from the level, and then 60 feet apart regularly. T he room 
necks are usually brushed. In si ngle room , any accumulated 
gob is p acked along one rib; in double rooms it is packed back 
of the stump pillar. ix in ch p1·ops and wedges are generally 
used throughout the district for timbering in rooms, and arc 
usually spaced four feet six inches (4' 6") in each direction. 
Except in "troubled" areas, very little or no timbering is needed 
ulong the levels. 

R ooms arc not driven for full length but arc ended so a to 
lell.vc a 30 to 50 foot pillar below the upper airway . vVherever 
the cover will permit rooms aTe driveD up to limit and pillars 
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are immediately drawn back to the entry stump which is left 

until that level is completed. In some cases, the pillar is left 

standing. A modification of this method, known as the "bat

tery a nd block" system, is in use wherever great roof sup'port 

is requil'ed. In the battery and block system, twelve rooms are 

mined and space is left for twelve rooms as a block or pi!la.r 
and then twelve rooms more are mined, and so on . The pi llars 

in each room are dra\vtl on the retreat back to the gangway; 

then the blocks beginning lll~ar the ends of tl1e a rea a re mined 

a11d robbed. The disadvantage of this method is that it t ies 
up a great deal of coal and requires considerable dead work. 

Instead of leaving a block eqQivalent of twelve rooms, a much 

smaller p illar is left in heavy sections of the mine. Very little 
coal is lost under the present system of mining in vogue in the 

R oslyn field. 

Some of the older mined areas have squeezed and crushed. 
Insufficient size of pillar and a soft, shaly phase of the bottom 

rock seem to have been respons ible for this. In these areas 
wherever pilla r coal is being recovered, a skip ten feet wide 

is taken a long the t'oom and stump pillars for a 1·oadway, and 
the pillars arc then attacked on the advance up to the limit of 

safe working a nd the r est of the pillar is r ecovered on the l'e

treat. 
Coal is mined by undcrC'utting, shearing, and by shooting 

from the solid. The mining is sometimes made in the bottom coal 

above the floor, sometimes in the middle coal and parting of the 
scam, and sometimes in the top coal. (Plate X II.) Occasion

ally the room coal is sheared, but this practice is more common 
in the levels. H and picks and dri lls al'e used. Shooting from 

the solid is practiced n.lthough the method is not in geoel'al 
favor. Black powder fired by squib, and l\fonobel No. 3 fired 

by fuse and cap, al'e ge.nerally use<l. In some of the mines shot 

ligbte1'S a re employed, but as a genera,] rule each miner fo·es his 

0"11 shots. 
The steepest dip in the 6eJd i 30° , the ave.rage lower dip is 

10° . Coal will l'un in clmtes at the higher angle, and this meth-
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od is employed wherever the dip permits. The chutes a rc of 
steel plate, two feet w·ide, in convenient length , and are carried 
in the mjddle of the room 11ecks up to the face. The chutes es
tend out to the level permitting the can to be loaded directly 
from a platform. " Bucking'' the coal is soruetjmes necessary. 
Four men usually mine in a double room, two on each side. 

I n the Jjgbter pitches, the cars are taken rjgbt up to the face 
of the room by a gravity plane arrangement. (Figure 52.) The 
track along the entry is laid so that the low side rail is at a 
slightly lowel' elevation thiin the othe1· in order that the car s 
may ordinarily pass the room swjtches, which have fixed points. 
Cars may be left on the turn for anJ' room by simply forcing 
tbe wheels to take the turnout on the high rail. Just inside the 
neck of the room is another frog and switch with movable latches. 
One trnck is carried straight up along tbe rib; the other paral
lels it at a distance of 5 feet centers. 'l'hese rails arc usuall.r of 
wood 4 feet by 4 inches i.n cross section, laid on ties spaced 5 
feet apart. Near the face of the room a wheel post is set up, a 
12 inch sheave is fastened to this, and the hoisting rope is given 
a turn arow1d the sheave and its ends connected, one to the full 
ct1.r at the face and the other to the empty on t he turn out in the 
e11try. In this way the full car going down brings up the empty. 
The sheave is usually spragged by means of a wooden pin and 
there arc few runaways. The descending car always throws 
tlie latches so that the next car will take the right track. Ex
ecs rope is coiled up and lengthened as reqt1ircd. Instead of 
having two trncks in each room neck of a double room, one track 
may be laid in each room, and the rope passed over two sheaves 
at the face of the double room. This requires a reversed or 
back switch on the main entry. 

VENTILATION. 

TJ,e R o lyn seam and the " Big D irty'' workings arc gener
ally free from gas, particularly in the upper levels where the 
cover is light. In the dip workings a nd in those areas in which 
pillars are being drawn or where squeezes have occurred, gas 
and dust arc universally present. Several explo ion and locill 
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fire 1rn.ve occurred, but the field has been 1·emarkably free from 
these djsturbance . 

All mine are ventilated by surface fans, a si ted iu some of 
the workings by underground boosters. Exhaust fans seem to 

be in most favor, the aiT passing into the main haulage road 
as the intake and being split at each level, pas ing through the 
rooms to the face of the upper level of the pair and then to the 
return airway by way of the aircour e or lower of the levels. 
The fo.11 u ed are of variou types and makes, both team and 
clectricaily driven. (Plate XXXIV.) 

Brick and wood are used for stoppings · overcasts are made 
of wood, brick or concrete, with the latter finding con iderable 

favor. Canva cloth is used for curtains and brattice . 
In some of the mines spraying is used to Jessen the dust, and 

in sonie cases exhaust steam is turned into the main slope. 
Roadways are c1eaued systematically to remo,,e the loose coal 
which tends to make dust. 

DRAINAGE. 

The mjnes in the fi eld are comparatively dry, the upper or 
hill workings containing most of the water. Occasional feeders 
of water arc struck in the lower wo1·kings. Electric pumps of 
the centrifugal and plunger types, operated in r·elays on 500 
volts direct current, handle t he water. Only one steam pump 
was seen in the district. 

SURFACE PLANT. 

Su rfoce eqt1ipment throughout the district is comparatively 
simple and uniform. (Plate XL~V.) A boiler and engine 
house, office, shop and powder house, together with the t ipple, 
make up each w1it. Timber, covered with galvanized iron plate 
is the usual type of construction. P o,rder houses arc of bi-ick 
construction of approved type. The mad1inery and equipment 
at the various mines are up-to-date and efficient. (Plate 
XXXVI.) 

The Northwestern Improvement Company maintains a large 
machine shop, warehouse, and power plant at Roslyn . The 
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A. Fan House. No. 1 Mine. Roslyn Fuel Co. 

B. li'an House, Ko. 7 Mine, N. W. I. Co. 
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power plant, steel head frame and tipple at No. 4 mine is the 

most pretentious unit in the district. (Plate XXXI.) The 

central power plant at R oslyn furni hes light and power for 
the mines at the upper end of the field, and a secondary plant 
coupled in parallel with this at the lower end of the field supplies 

light and power around Cle Elum. The Roslyn Fuel Company 

power plant supplies both mines at Jonesville. T he Roslyn
Cascade Coal Company bas installed an electric plant to supply 

current for its coal cutting machines. 

COAL PREPARATION. 

Coal from the Roslyn seam is ordinarily clean as it comes 

from the mine. The center bands of shale are removed in the 

mining and any cap rock js gobbed in the rooms. The upper 
and lower benches brea,k out in good sized lamps and the per
centage of fine coal is low. Any sulphw· balls are eliminated in 
the mine. The result is a coal which r equires little further 
preparation except screening. The R oslyn Fuel Company is 
now washing some of the coal from its mines. 

Coal mined by the Northwestern Improvement Company is 
used in the locomotives of the Northern P acific R ailway and is 
not even screened before loading into the cars. The other com
panies in the field enter the market and sell the coal for steam, 
gas, and domestic purposes, and screen the coal before shipping, 
but that is tbe only preparation necessary. The usual sizes 
marketed are run-of-mine, lump, steam, and egg coal, but the 
screen sizes of these market grades vary with the different opera
tors. 

The mine cars are unloaded at the tipples by one of three 
types of car dump- the simple push-back or horn dump, the 
crossover, or the rotary type. Gravity scJ·eens are in general 
use; only one mine, Deckman No. 1, employs shaking screens. 
Rock and waste which come lo the tipple are dumped into rock 
chutes and bins and loaded into side-dump cars which are hoisted 
by motor-driven dl'Um and rope over a bull-wheel to the top of 
the rock pi]e where the cars a re automatically discharged by a 
t ripper, or else the waste is hauled away in cal'S and used fo r 
grading around the tipple. (Plate XX.XVII.) 
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A. Power Plant and Tipple, No. 1 Mine, Roslyn Fuel Co. 

B. Power Plant and Tipple, No. 2 1'vline, Roslyn Fuel Co. 
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LABOR. 

Labor in the fi eld is representative of all coal mining camps 

with English, cotcb, Italian and other ou thern European 

race. . In the early day of the di trict, negrocs were brought 

in to break up labor t roubJes and ince then a fai r number of 

negroc are nw11bcred among the mine worker . T he workers 

arc organized under the jurisdiction of the United ) li ne Work

ers of America, and are working under tbe term of a two-year 

agr eement with tJ1e operators which expire in September, 1916. 
Living conditions are better than in many of the coal camps 

of the country. The Northwe tern I mprovement Company 

operates stores at C1e Elum and R o Jy11. Many of the worker 

own their own home, and good school are provided in the 
towns. T he men maintain a hospital and staff of doctors. There 
are no change houses at the mines, but one has been installed in 
the Y. 1'I. C. A. at R oslyn. This organization has recently 
erected a new bujldiog and ttikes an active part in the social life 
of the community. Funds for maintenance arc supplied by the 
workers and the operators. The Noxthwestern Improvement 
Company and the R oslyn Fuel Company each maintain rescue 
appaxatus, and encouxage the training of rescue and fir t aid 
squads. Men meet for training at regular intervals and take 
part in the competitions. The R o Jyn team has been a bannet· 
organization for several years. 

In 191~, 1,495 men were employed on ins.idc work and fl48 
on outside work at the various mines in the fi eld . The total 
umnber o.f days operated was 1,775 for all mines. Two fatal 
accidents and ~fl5 injured i$ the record for that year. The 
number of to11 per man per day for all labor in the field i 3.6 . 

.MJNTNG COSTS. 

The cnle of wages paid in the field to both day and contract 
labor is governed by foe agreement between the workers and 
operators. A copy of the late t agreement. follows. The clay's 
wage schedule is common for nil the mines in tJ1e state : 
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A. Rotary Dump, Hanel Operated, Ko. 5 MJne, N. W. I. Co. 

B. Hoisting Engine, No. 7 Mine, ~- W. I. Co. 
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Day's W age Scale. 

JNSTDE i\Jl~E. 
Miners ................ . ............... .... $ 3 80 
Tim bermen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 80 
Timbermen's Helpers . . . . . . . . . . . . . . . . . . . . . . 3 15 
Tracklayers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 80 
Tracklayer's Helpers . . . . . . . . . . . . . . . . . . . . . . . 3 15 
·Motormen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 35 
Drivers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 35 
Parting Boys ........................ $1.90 to 2 40 
Greasers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 85 
Trappers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 60 

Rope Riders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 35 
Hoist Men on Development Work............ 3 15 
Hoist Boys on Development Work. . . . . . . . . . . 2 50 
Engineers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 40 
Cagers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 40 
Cagers' Helpers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 15 
Inside Labor, not speciiied. . . . . . . . . . . . . . . . . . 3 16 
Shot Lighter .................. :,. '". . ...... 3 95 

••• Pumpman ............ . ........... : . . . . . . . . 3 15 

OUcfSIDE MJXE. 

Engineers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 40 
Firemen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 00 
Cagers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 15 
Cagers' Helpers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 75 
Stablemen, per month ....... ...... ... ...... 85 00 
Teamsters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 90 
Greasers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 45 
Couplers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 60 
Dumper.... .. .............................. 2 75 
Blacksmiths, 1st.......... . . . . . . . . . . . . . . . . . . 3 70 
Blacksmiths, 2nd. ........................... 3 40 
Blacksmiths' Helpers........................ 2 90 
Carpenters. 1st............................. 3 70 
Carpenters, 2nd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 15 
Car Repairers.,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 90 
Choppers . .-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 90 
Screeners (men) . .'........ . . . . . . . . . . . . . . . . . 2 10 
Screeners (boys) . . . . . . . . . . . . . . . . . . . . . . . . . . 1 60 
Moving Picking Table (men) . . . . . . . . . . . . . . . . 2 20 
Moving Picking Table (boys) . . . . . . . . . . . . . . . . 1 70 
Outside Labor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 GO 
Development Engineers................... . . 3 15 
Machinists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 40 
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The mining rates or contract rates for the Roslyn field are as 
follows: 

Mijning Rates. 

At Roslyn No. 5 and other openings on tbe Roslyn-Clealum seam 
where 12 inches or less of cap rock ls taken down, accord-
ing to present Roslyn practice, 1>er ton of 2,240 pounds .... . .. $1 02 

Where more than 12 inches of cap rock is taken down. . . . . . . . . . . 1 05 
At Clealum, No. 5 and otber openings 011 tbe Roslyn-Clealum 

seam where cap rock Is left up, accordlng to present Olealum 
practice, per ton of 2,240 pounds... .................... ..... 95 

Chute work on Roslyn-Cleal um seam per ton of 2,240 lbs. . . . . . . . . 92 
Cross cuts In rooms, per yard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 15 
Entry price, 14 ft. wide, per yard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 90 
Entry price, 8 rt. wide, per yard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 40 
Entry price, 14 ft. wide, cap rock up, at Cleal um . . . . . . . . . . . . . . . . . t 85 
Down hill cross cuts, under 40 ft., per yard ........ . ...... . ...... 1 60 
Down hill cross cuts, over 40 Ct., per yard. . . . . . . . . . . . . . . . . . . . . . 2 50' 
Up hill cross cuts, under 6f\ rt., per yard ............... .. . . .. . . .. 1 60 
Up hJll cross cuts, over 50 ft., per yard .............. .. ......... 2 50 
Room turnlng, 20 ft.... . . . . . ................. . .... . ......... 8 50 
Room turning, 40 f t. ......... . .. . ......... . ...... . .. . .. . . .. .... 10 50 
Slope sinking. per yard ........................................ 3 70 

The cost of production :at the mine for coal delivered to the 
car s Rt the tipple is somewhere in the vicinity of $1 .25 to $1.S5 
per ton, in clusive of a11 operating expense, but not counting 
coal royalty, depreciation, or overhead charges. The average 
value of the coal at the tipple is about $2.50 per ton. The 
average value for all mines in the state in J 9Hl was $2.4S. 

WASHING AND COKING TESTS. 

In the period from July, 1908, t o J uly, 1909, washing and 
coking tests were made at the Denver FucJ T esting Plant of the 
U. S. Geolog1cal Survey on carload lots of Roslyn coal taken 
from the scam three miles west of Roslyn, at the Roslyu Fuel 
Company's mine. The results of these tests a.re given in Bulle
tin 5, published by the Bureau of Mines, and arc briefly sw11-
marizecl below : 

The first sample consisted of 16 tons of run-of-mine, and the 
second sample of 84 tons of % -inch screenings. These coals 
were crushed to 3,4 inch and % i_nc}1 and wasl1ed in a sp ecial jig 
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A. General Type of Rock Dump in Roslyn F ield. 

B. Tipple and Rock Dump, No. 8 Mine, N. W. I. Co. 
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and in a Richards pulsating jig. l<'loat-and-siu:k tests were 

made on samples of the origi1rn.l and of tbe washed coals in a 
Dclametcr float-and-sink ma.chine. The coal for coking WI\S run 

both ra\\· fln<l washed in finely crushed condition . 

The wnshed coal averaged 85.5% and the refuse 14.5% , 
with a loss of 8.9l5 % of good coal in the refuse. The raw coal, 

containing about 15% ash and 0.7070 su lphur, after washing 
i;howed a percenhigc reduction of ash of 28 % and sulphu r 10% , 
indicating 35% ash removed and 18 % sulphur removed. In 
gencnll the tests indicated tlmt good separatio11 of waste from 

coal was possible. 

Coking tests were conducted in beehive ovens Hl feet in 
diameter; time varied from 36 to 51 homs and dry weight of 

coal charged varied from 8,572 to 11,646 pounds. The total 

y ield of dry coke averaged 65.6%. Coke pt·oduccd wa of fuir 
g rade, with good coke resulting from the 51-hom tests. The 

results of these tests indicate that the R oslyn seam is a good 
coking coal. 

TRANSPORTATION. 

The Northern Pacific R a.ilwity main n11c touches the field at 

Clcalum. Fro111 this point the Roslyn branch, seven miles long, 
from Clcalum to Lakcdale, taps the ficlrl and provides an outlet 

to the main line. A yard (Plate XXXYIII), at Clealum, 

equ ipped with ll H e_yl and Paterson conveying, loading and dis
churgi11g system, · erves as a storage plunt and a,; a local coal
ing station for locomotives. 

i\fARKETS. 

The JJriucipal market for R oslyn coru is in the eastern part 
of the state. This eastern market, which includes the territory 
traversed by the other trnns-statc railway lines, uses the coal 

mainlJ for domestic purposes, while gas-making and industrial 

uses arc second in importance. S0111e of the marketed coal is 
used by the railways on loco.motives and in con truction work . 
All of the coal mined by the Northwestern Improvement Com

p any is used on the locomotives and in the shop of the North

ern P acific Rnihrny, and none is sold in open market. 
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The high freight rate across the Cascades and the competi
tion with western v,r asbington coals has served to partially close 
the Puget Sound market to coal from th is field, but a consider
able trade is carried on by the Roslyn Fuel Company, and very 
recently the Roslyn-Cascade Coal Company has entered this 
market. The high grade of the Roslyn coal, in spite of the 

freight differential, enables it to meet the requirements of this 
market and the coal is extensively used in gas plants, and to a 
lesser degree for industrial and domestic use. Very little of the 
coaJ is used in the steamship trade. 

Although this coal possesses excellent coking qualities, none 
of it is manufactured directly into coke except as the by-product 
in the manufacture of illuminating gas. 

PRODUCTION. 

Records of production of the field have already been cited. 
T hese show this field to have been a leader in production for 
many years. Appendix A gives the r ecord of production by 
individual mines in the field during the period 1887-1913. Dur
ing the earlier years many small independent mine were in 
operation, but these have given way to the three producers now 
operating. Of these, the Northwestern Improvement Company 
shows the largest individual tonnage, thus making these mines 
the largest single producers in the state. 

ECONOMIC FEATURES. 

The Kittitas County field did not begin to mine coal as early 
as the neighboring King and Pierce Counties on account of no 
railroad tra11sportation . ~ Tith the advent of the railroad, in 
spite of the limited extent of the field anil its isolation from 
western Washiugton, the production began to grow very rap
idly. 

Conditions ha,·e been very favorable for mining in the Ro. -
lyn fi eld. The Ro lyn seam lies on a moderate clip with fairly 
light cover, it is very 1·egular in structure and thickne s, is 
easily opened up and mined, requires very little preparation for 
market, and is high grade in quality. While the timbe1· re
sow·ces are not as great as in western Washington, the supply 
i ample and cl1eaply obtained. The amount of timber required 
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A. Convey ing, Loading and Discharging System at Clealum. 

B. Storage Yard. with Conveyor, at CJeaium. 
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for mfoing is not very great, nor i the cost for pumping high. 
A high percen tage of the total coal is removed in mining and 

there is practically no loss due to refuse in the coal seam. Un

der these conditions, the cost of production of Roslyn seam coal 
is the lowest Lil the state. 

Labor condition. have already been de cribed. In recent 
years there haYe been no industrial disturbances in the field, and 
employment, whi le subj ect somewhat to the fluch1ations or sea

sons and business, is very regular. Living conditions are also 
good when compared with mining camp in other part of the 
country. 

Future deYelopment in the field will be along the lines of ex
ploitation of the lo,vcr le,•els on the R oslyn becl in the center of 
the basin. A large area of coal can be reached from the No. 4 
shaft of the Northwestern I mprovement Company. The terri
tory on the R oslyn bed ow11ed by the R o. Iyo Fuel Company at 
its Beckman 1nines will be exhausted in .i few yeiu·s. This com
pany is turuing its attention to an overlying seam, the " Big 
D irty," a.11d is developing a good mine on this property. T he 
R oslyn-Cascade Coal Company has a large tonnage in reserve. 
Some work is being done on seam underlying the R o lyn at 
tl1e western end of the field. At tbe present time this is largely 
in the nature of explor ation or development. It is too early to 
prophesy the future of these seam , but they will lmdoubtetl]y 
be the source of a coal supply after the present more ncces iblc 
scams arc exhausted. 

The R oslyn coal i not subject to the competition of nearby 
coal fields or of California oil in its eastern market. 1\lontana 
coal is its chief competitor for the Inland Empire market. On 
the we t the Ca cades serve a. an effective barrier against com
pe~ition from the highe1· priced coals of Pierce ~md King Coun
ties, and from oi l, and although this preYents the R oslyn coal 
from gaining a strong foothold in the Puget Sound region it 
makes tronger its position in the markets of central and eastem 
'\iVashington. It is to these points that the future production 
of the fi eld will la. rgcly go. 



--t:::LI,, i. .J..:.J.1." .JJ.&......o.. ..t-.l.. 

M!NJD PRODUCTION BY YEARS, ROSLYN·CLEALUM FIELD, KITTITAS COUNTY. 

B.EPORl.rED .8Y ST • .\'!'£ INS-PEO'l'ORS OF M1N£S. 

F:Jlens- Koolan RosJya Swan & O.A. Sum- Roslyn Roslyn- :Busy Rol,lyn. Oon,;. Roslyn 
Northwe.stern rm1,ro,•ement Company Iburg Co., &Ward Coal Hnlght Brown mJt C.:oal Cru;- Bee Fuel Oo., Fuel Fuel ve11r I 2t Ml. N. J MIICl' Co., 3 lMI.N. Oo. OonJ Oo. (A. ClldO Mining Beckman Co. Oo. I I j I OJcnlum West MI. W. Roslyn Drown Oo. Pat- Co. &, Dev. No. I I,ake- Beek-

R-Oslyn z• RosJyn 3 J:toslyn 6 Roslyn 7
1
Clenluml r.untber R.o~l)•JI RosJy11 Conl Slope rick, Oo. dale mun 

Mine Co. . Supt.) Xo.2 
---1 1----1----1----1----1---1---1--- ,--- 1---•---1---:---1----1---,----
JSS7 ••. 
]S8S ... 
JS811 .. . 
)690 .. . 
18'9] ••. 
JS9"2... 
1sro ... 
IS9,1 ••• 
]SO(', ... 
1800 •.. 
18m .•. 
] $98 ... 
Jl:00 ••• 
1000 . .. 
]001. •. 
l!J0-2... 
1903 .. . 
100.1 .. . 
1005 ... 
100Cl ••• 
JOOi ... 
l~ ... 
1009 ••. 
1910 ... 
lOU ... 
1912 •.. 
1913 ••. 

. . .... . ..... ··········1• ·········•········•·1··········1••••••••••1••••••••1········1· ·· ·····•········ 1········1• · ·••• ••1••••••••1••••••••1•·········1········1······ ·· 
61,31G 

179,23".! 
150.000 
331.H4 
2n,61a 
241,441 
282,282 
267,170 
255,35$ 
822,GOO 
65&,7i4 
03i'i,31S 
807,204 

1,005.027 
1,000,SiO 
1,032,b.'lO 

IJ&l ,6'20 
l);;Q 353 
~no:;65 
$)2,940 
G47.3H 
6!0,6<11 
55i,542 
229.46l 
2"20,3'1.0 
20$,MlS 

.......... , .......... , ... ·······1········--1···· .... .. (fon1uar11er) ............. . .................. . . .. ········•········•········1········1·· · ····· 1········1••····· · 1· · · ·····•··········1········1········ 

• •••••••••l•••••••••• f •••• • •• • •• l •••••••••·l·••••···•·J • •••••••l• • ·••• •• l ••••••••l•••••••• l •••••• •• l••••••••l••••••••l••••••••l••••••••••l••••••••I•••••• • • 

••• •••••••l•••••••••• l ••• • •••••• l ••••••••••l••••••••••l••••••••l•••••••• l •••• •• ••l••••••••l••••••••l••••••••l• • ••••••l••••••••l••••••••••l••••••••I•••••• • • 

:::::::::: :::::::::: :::::::::: ····1:1~s·1····i;ooi,· 1· .. ·200· 
........................... , . . S,J20 1,200 240 
.......... ...... . ... .......... 7,SOO ......... . 

·· .. 400· · .. ·.ioo··: :: :: ::: ::::: :: : : :::: ::: : ::::::: : : : :: :: : : :: :: :: :: : : :: :: :: : : : : ::: : : 
4:20 300 ............................................... . . · ....... · ...... · · 

(Mc- ......................................................................... . 
. .... . . .. . . . . .... ... . .... .... . 8,000 ......... . 
(Rcporte (I ns N. W. r. Co.) .................. . 

Col- ......................... ... .. . .......................................... . 
gnn) .................. . .. ...... . ............................................. . 

•••••••••• l • • ••••••••l•••••••••• I •••••••••• ••••• ·• ·•••l•••••••• l• •••••••l•••••••• l ••••••••l•••••••• l ••••• · •• l •••• • •••l•••••••• l •• • ••••••• l ••••••••I•••••••• .......... , ..... " ... l .......... , ... ;•.;••••.•I••· .. ... .. 
:::::::::::::::::::::::::::::: ~;:;% 
. .• ...• .. . .. .. •.. .•. . .. .. .• ..• 377,JH 
• .. .... .. . • .. •. . . .. . . . ... .. ..• 3)8,987 

:::::::: :::::::: :::::::: ··s:ooo· ··2:000· ··7:os1· :::::::: :::::::: :::::::::: :::::::: :::::::: 
... . ... .. . . .. ..... ... .•..• . •....•. 1,000 5,000 1,861 s.~;;i ................................ . . 
\:aklrnu- • .. .. . . . .. . .. .. . . . . . . . . . 3,051 0 ,000 . . . .. . . . 345 ................................. . 

'"33;sii' ··21.~;:i:i4' :::::::::: 
142,390 1.73,(/13 05,298 
1$2,00.1 160,149 1:l0,2"28 
2"21,~-11 203,195 215,005 
177,511 155,110 171,896 
2U ,lli(I 170,2t-1 198,954 

o~J1b~. :::::::: :::::::: :::::::: :::::::: ~:~ :::::::: :::::::: ··s;iii4 ..... ,:ii.ii.:::::::::::::::: 
8,785 ................................ 21,241 •••••.•• 14,396 6,il)J 47,SOO, .... . ......... . . 

21;,900 . . . . • . . . . . . •• • . . . .. .. .. . . . . . . . . . 23,~2i .. ...... 20,257 7,367 l6S 95-l 71)8 

.............................................. . . S'l,817 2-2,014 2H,900 1,46-1 Jl,906 

. .................................... . ......... Oi,OOL ..... ... 13'2,•JS;J ........ 47,l'il 5 
181 ,S!ll 11!3,100 1S.1,f,lll 

----1--------

434,629 
4·13.2.'>ll 
2Sl,53tl 
SH,09'2 
307,llS! 
157,74--l 
L'i0,2-07 
181,100 

23,SIU ........ ... .................................. .. . 60,580 16,780 258,971 G,:JOO 1· ..... . . 

• .. •• .. . .. . • • .. • .. .. .. • • • • .. . • • . jl, 109 ........ 107,710 . • • .. . • . 211,IJ.IO • • • . • • • • 131.542 
----1---1---1---1---1---1---1---1---1----1---,---

'.L'otul.l 13,291,862 11,161,618 11,189,730 I 008,m.7 l3,5JO,ll0'2 I 60,839 440 820 760 I 1,051 111_'7,003 s,0oo 1398,009 1 u5,5GO 11,0_0),008 S,061 190,~3 
• Roslyn 2, 4, G, and Dip Mines. t Ro~lyn Fuel Oo. : ( ' le mmn 2 nncl fa:tenslon. 

PR.ODOO'l'ION- ROST.YN DED. Short 'l'<ms. 
Northwest~a lm1>rovement Company mln~s ......... . ......... 20,HZ,910 
:Roslyn Fuel Conmnuy mlnc No. l ............ ............... ... 1,()5(),00S 
R.o~lyn-OnscaflO Oonl Company mine.~.. . ................... ... :ros,009 
Summit Oool Corn1111uy mine....... ........................... lli,003 
)' 11ldma-lroslyn Ooal Company mlno................ .. ... ..... 00,839 
Busy J3ec MJnJng &, Dovelopment Comonoy mlno...... .. ..... 55,560 
Scattered compnnlM . . . .. .. . . .. ... . . . . . . . . .. . . . . . . ... . . . . . . . . . . . 9,010 ----

Total... . . . ........ . ........ .. ......... .. ..... .. ... ... Zl .8!3 ,176 

l>RO'DUO'l'ION-BIA OIRIL'Y BED. Short Tons. 
D. i\. Brown Company . ... ......... . ........ ,.................. 7,051 
Roslyn Fuel Compuny.... ..... . .... . .......... .... ....... ...... 100.963 

•rotnl. .. .. . . . ..... .... .. ... . .. .. .. ....... ... ... ... ..... 198,9"1 ,1 

PRODUO'l'ION"-J.i\K1'~0ALE BED. 
OonsoUdnted Fuel Ooml)1111y........... ... ...... .. ........ ..... 8,001 

Total Production, RosJyn-Olcnlam Field, Klttltns c:onnty .. 22,050.74-l. 
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COUN'J'Y 

Oowllt~ ..•...•. • ........ 
Kiog .. . . . ......•.... • ... 
Klttil11s •........ •... .. .. 
·1.owis . . . ...•.•• •• ••••..• 
Piorro .......... •..... •. 
Skugil ........... .. . ... . 

1001 

l .800 
1,210,230 
1,3-10,,IOO 

1900 

• 3,706 
J ,OllO,l~ 
l ,280,8'15 

1,300 
470,012 

APPENDIX JJ. 
PROOUO'NON 0.1'' COAL fl\" OOUN'l'IES-Hl(H-1!.113. 

1006 

'3,523 
1,810,5.'lO 
1,422,612 

26,SSO 
513,639 

1907 

• 7 .424 
1,4,J5,633 
1,524.887 

103,630 
572, IGO 

JOOS 1000 

1,414 ,6'21 1,600,531) 
· · · ··!l'.it:&is · ·,· · · i;iio;oii· · 

73,675 121,;na 
561,678 000,467 

JOJO 

.... . ········· 
1,242,340 
1,661 . • 650 

"1~,4Sl 
786,000 

!l)ll 

........... ... 
1,251),521 
l.200, 745 

172,73•1 
7S:l, 100 

--whutcoJJl ....... ...... . 
Other counties ........ . 

1,8.% 
531.589 
10,650 
1,$17 

30,SlO ::::::::::::::1::::::::::::::1······26;~·· I .100,011> ... ···iii;iiii· l ·· i. io.i)l72. · 1· .... . .ii;:~i1· · 1 ____ _ 

'J'otnls .. . .. . ...•. 8,137,681 

'l'oto l valul! ......•..... $-j, 120,258 

.\ vcrngc prke per Lon .. ~.63 

• l11ehulP.s Whutcom .-.ounty. 
I luclocles s:mnU mines. 

2,861,9"..6 

$5,111,258 

i 1.10 

: Tncludcs '1'ht11·ston 1tncl Whatcom couul,lcs. 

3,276,lSJ 

$5,008,•134 

$1.80 

3,600,632 3,0".A ,IN3 3,602,2()3 3,011,890 3,i;72,S15 

$7 ,tli9,9:ll il(l,G00,412 >i\). li>S.!J-9'J $0,7H l ,4<i5 $8,17 I ,J70 

$2.40 I $"2.21 $-l.51 $2.00 $"2.20 

l!H2 

· · · j ;oo:i:iio· · 
1,237.427 

12$,377 
788,293 

l J.13. 725 

3,300,032 

$$.0-12,871 

$2.39 

1913 

· .. i;:i1:i:ooo 
I ,33-1, l&iJ 

J51,H6 
s.36,·1:W 

. .... -ii,'.i: ii~; 
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$2.38 
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PROOl:C'l'LON OP COAL IN WA$HfXG'fON, 1860 '.l'O 11)1:J. 

Ulven In s hort tons 12,000 pounds). 

1860 . . . . . . . . . . . . . . . 5,374 
1861 .. . . . . . . . . . . . . . 6,000 
1862. ... .. . ... . .. .. 7,000 
1863 . . . . . . . . . . . . . . . 8,000 
1864 . . . . . . . . . . . . . . . 10.000 
1865 .... .... ·· · ·· .. 12,000 
1866 . . . . . . . . . . • . . . . 13,000 
1867 . .. . . . . .. . . . . . . 14,500 
1868 ............... 15.000 
1869 ............... 16,200 
1870 . . . . .. .. .. . . . . . 17,844 
1871 . . . . . . . . . . . • . . . 20,000 
1872 .. .. .. .. .. .. .. . 23,000 
1873 . ... ······· •· .. 26,000 
1874 ............ .. . 30,352 
1875 . .. . .. .. . .. .. . . 99,568 
1876 .........•..... 110,342 
1877 ............... 120,896 
1878 ............... 131,660 
1879 . . . . . . . . . . . . . . . 142,'666 
1880 .... . .... . ..... 145,015 
1881 ............... 296,000 
1882 ............ . .. 177,340 
1883 ... .... .. . ..... 244,990 
1884 ............... 166,936 
1885 . . . . . . . . . . . . . . . 380,250 
1886 .... . .......... 423,526 

1887 .. . . . .. .. .. . .. '7i2,601 
1888 .............. 1,215,750 
1889 . ............. 1,030,578 
1890 . .. . .......... 1,263,689 
1891 .... . . ....... . 1,066,249 
1892 .............. 1,140,575 
1893 .............. 1,208,850 
1894 ... .......... . 1,131,660 
1895 ............. . 1,163,737 
1896 .............. 1,202,534 
1897 .............. 1,330,192 
1898 ....... . .. . ... 1,775,257 
1899 .............. 1,917,607 
1900 .............. 2,418,034 
1901 ........ . .. ... 2,464,190 
1902 .............. 2,690,789 
1903 .............. 3,190,477 
1904 .... . . ... .... . 2,905,689 
1906 .............. 2,846,901 
1906 ......... .. ... 3,290,523 
1907 .............. 3,722,433 
l.908 . ......... .... 2,977,490 
1909 .............. 3,590,639 
1910 ....... . ...... 3,979,569 
1911 .............. 3,546,322 
191.2 ........... ... 3,360,932 
1913 .... ...... .... 3,877,891 

RRPEREXCE!'-l ON COAt.. 

Coal areas of United States (Maps): Parker; U. S. Geol. Surv., 
:Mineral Resources, Part II, 1910. 

Origin and classification: Clarke; U.S. Geo!. Surv., Bull. 491, 19ll. 
Coals of Washington, analyses: Smith; U. S. Geol. Surv., Bull. 

474, 1911. 
Coal areas of Washington: Landes; Wash. Geol. Surv., Vol. 11, 

1902. 
Washing and Coldng Tests of Coal at the Fuel-Testing Plant, Den· 

ver, Colo., July 1, 1908, to .June 30, 1909 : Bureau of Mines, Bull. 5, 1910. 
Coals of King county: Evans; Wash. Geol. Surv., Bull. 3, 1912. 
Coals of Pierce county: Daniels : Wash. Geol. Surv .. Bull. 10, 1914. 
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APPENDIX C. 

ANALYSES 01!' COAL SAMPLES FROM KI1'TI'l'AS CO UNTY, WASHlNG'l'01': 

From l:lullctln ~umoor 17 1, Onltc<l Stutes Geolog ical Sun•oy, vni;os 55 Lo 02. 

l.OCA'l'f01'i 
l.ubo I Air· 

mlory tfrylng 
No. Q1mr·[ Scl~l 'l'own-1 loss 

tc,· lion shl11 Rang~ 

Form of 
.\onlysf.s 

PROXUI.J.\:l'E 

VoJa. 
Mois-1 tUo 
1urc Mnt· 

ler 

Fjxcd 
Oo.r
bon 

Ash 
Sul
phur 

UL'.l'IJ\J.A'J.' }: 

Uy
ciro
gen 

Oar- 1 Nltro-1 (>xy· 
bon gen gen 

lleatVnJuc 

13rilish 
O,tlo-1 'l'hor· 
rlM muJ 

Units 
-------------1---1--1--1---1-- - I---I l- -1-- - 1---1---1---1---1---1---1--- 1- --1----

Pros1Je<'t, ll miles uorU\wesL I 010-1 xn-.1 2 I :10 N. 1 1n:. I 1.1 I As rccel vcd .... 6.3 27.ii 
of Urekmnn. Air dried ...... 1.2 28.; 

Dry coal ...... 2<J.1 
Pure coal ..... ...... 30.8 

l.llkCilnh,, l mile northwest -Of I iH05 SE. I 2 120 N. , H E. , 2.5 , As received .... 1.r, 20.5 
llcck-mo11 . Air drleu ...... 2.0 30.8 

Dry conl ...... 30.0 
Pure conl ..•.. ... ... 30.0 

13e,•kmun n1 Bcckmuu, Roslyn I 0-lll NW.I 12120N. , 1u:. , 2.4 , As rccclv()(l ..•. 8.7 35.l 
bed. Air dried ...... l.:j 36.0 

Dry ('Olli ...... 3/l.ij 
Pure cool . . ... ...... •11.0 

.BeeJ.:nwn al Bookmun, Roslyn I 0-112 SE. I l~ 120 N. , LI£. , 1.S I As rC(•clved .. .. 3.5 34.0 
bed. Air dried ...... 1.8 35.2 

Dry coal ...... 35.0 
Puro conl ..... ..... . 4-0.S 

8e(•k11111n ut IJel!kmun, Roslyn I 011:1 SE. I 12120N. , 1JE. I 1.8 1 As r~lvcd .... 3.4 3.:").5 
bctl. Air dried ...... LO 30.2 

Dry 1•0111 •. . .•• 36.8 
Pure coal ..... ...... 5l.6 

Bcekmun flt Beelrnrnn, Hoslyn I 9-111 NW. I 121 :!0~. 11n:. 1 J.O I As rcct•lvcd .... 2.f, 34 .9 
bed. Air dried ...... 1.6 35.2 

Dry ,,onl ...... $5.S 
Pure coul ..... ...... O.J 

•J2 .G 124..G 
-l-1.4 25. 7 
44.0 20.0 
60.7 

41 . 5 I 2l.4S 
45.7 22.03 
40. 6 22. ,18 
00.l 

00.5110. 7 
G"t.7 n .o 
G-2.'I 11.1 
69.0 

50.2 ll.. 7 
6].] ]1.9 
52.0 12.l 
59.2 .... . 
49.8 ll .3 
00.7 l-1..5 
51.5 H.7 
68. •J 

50.0 112.0 
00. 5 lZ.S 
51.8 12.9 
6$.~ 

0.38 
.40 
. 40 
. 6J 

.3.3 

.36 
.:17 
. 48 

.a3 

.33 

.3:l 

.37 

.88 

.39 

.39 

··"' 
.37 
.38 
.38 
.43 

.33 
.33 
.34 
.31) 

. . . .. .. 

.. ..... 

.. ..... 

5.02 
4.86 
4 .74 
(j,11 

....... ....... ....... :;,soo 10,5;,o 

. ...... ······· ....... 6,110 ll,Of)() 

. .. .... ....... ...... . (;,185 
S,$55 

JI ,130 
15,0-10 

61 .46 J.18 10.52 0,235 )1,220 
63 .00 1.21 8.61 G,300 11 , !>JO 
0.1 .:n 1.23 (1.87 0,525 11,7•10 
82 .00 1.00 8.86 8,416 15, l:iO 



Beelcmnn oL Heelcmn11, l?.o!!lyo OUii SW. 12 20N. J.I E. .s As re<:el ved •. . . 2.6 Sl.7 18.9 13.S .s,1 •..........•..• . .•..•..........•. • . 
bed. Afr dried •.•... 1.8 35.0 J0.8 13.0 .81 ....... ....... ..... .. ....... ....... 

Ory conl .... . . ...... 35.(1 r,0.2 U.2 .35 . ...... ....... ..... .. ······· ....... 
I Pure con! ••• . • ..... tl.5 58.5 ....... .41 . ...... ······· ....... ······· ······· _, 

B<>eJtmno ot Beekmnn, llo.ifyn 9110 SW. 12 '..~IX. II 1':. 2. ? AS rOC'Cf\'NI .... 4 . 1 33.:l 40.6 12.0-I 0.!!5 fi.40 (,'9.83 J.56 o.so 6,900 12,520 
burl, <'fir 88 Ulflit'. Air tlrled ....• 1.'I 31.J W.11 13.80 .:JG ii.SO 71.77 1.Ci(I 7.07 7,150 1.2.870 

n ,·y cool ...... ...... :1-1.7 fil..8 13.[,3 .lfl ;;.21, 73.02 1.Cl3 6.U 7,276 13,100 
Puro conl ....• ...... 10.2 69.S . ...... .43 0.01 84.45 1.89 7.22 s.m; 10, 100 

lleelnll1tn 11~ 13rekmnu, ~om· I o,w 1······1 12 I 20 N.111 E.1 I.S I Ai, recch·e() ... • 3.!l 34.1 lil).5 12.15 .85 5.61 70.67 1 . 01; o.;;1 7,175 12,91 0 
posl te snmplo. Air dried .. .... 1.5 34.7 GU 12.37 .80 5.51 71.ll7 1.68 8.11 7,805 13,150 

Dry con! .•••.• 85.2 52.2 12.57 .80 6.42 73.10 1.71 G.M 7,420 'JZ,360 
Pure CORI ••••• ...... 40.S ro.1 . ...... .II 6.20 83.00 1.00 7.83 8,485 15,280 

ne:~nn ol UOOlannn, Roslyn 1000-u l······I 12 120.N. I JH. I J. o As n:eclvea .•.. 3.5 98.-t 48.S 9.8 .H ..•..... .... ... ... .. ... . ...... 7,3!5 13,2"20 
I ,\jr dtlerl ...... 1.6 31> •) -10.2 JO.O .12 ......• 7,490 13,480 

Dry 1•0111 ••••.. ...... 39.8 50.0 10.2 .4S •...• • • ....... .. .... .. ....... 7,610 13,700 
Paro eoul ..... ······ 14.3 55.7 ....... .18 ....•.. ....... ... ..... ....... 8,170 15,250 

lle(>~1~·"" ul Bo,,km:iu, llo~lyn 1561·01 ...... : 12 I :!Q N. 1 ll E. I ? .i> I .A$ r<'<'l,lve,l ••.• 0.0 36.2 4!1.1 S.7 .:Ir. •.••••• ...... . ....... . ...... ······· ....... . 
Air clrl1'd .••... 1.11 39.2 49.8 o.i; . ss ....... ....... ....... ....... ....... ······· . 
Dry cool •..•.• ...... :JO.S 00.6 o.o . 3() ••••••• ······· ....... ..... .. ....... . ······ . Pure con I ••••• ...... '1-1,0 50.0 .. ...... .-lS ••••••• ....... ....... ....... ....... ···· · ·· . 

Deckmon tll UOl'k mli.D, Ro!llyn I oro.n 1- ..... 12 120 N.1 U E. , o.s I M ro<'rh•etl •• . . 7.8 33.l HJ) lt.18 .45 5.48 O·l.07 1.41 13.81 0,01(, 11,000 
bNl, 1,ar 81Lmplc. 1 Afr drlNl . ..• . . 2.2 35.1 47.7 15.0S .•18 6.l 1 /JS.G.; t.r,o 0.1!; 7 .O'lO )2,630 

Dry ronl •... . • ...... So.O -18.7 15.38 .49 5.00 70.IB 1.5,q 7.14 7,175 12,910 
Pure tool ..... ...... 12.1 57.0 1•• ••• .r,s 6.01 82.0l l.Sl 8.79 8,490 16,260 

ausy fl«', !?~ mllc.• northwc,it I 1uoo I 1m. I 12 I 2<1 x, I 11 E. 1 1.4 1 ;\9 TC<'Ch•rd •••. 3.3 30.:! 61.G 8.9 .n ....... ....... ······· ....... 7,490 13,370 
of RosJyu, R-Oslyn bc<I. Air dried .•••.• 1,9 /16.1 62.3 0.1 .J2 ....... ....... ······· ....... 7 ,il35 1:i,r.00 

Dry 1-onl ...... .. . ... 37.5 63.3 0.2 .12 ....... ... .... ....... ....... 7 ,llSb 13,S.'30 
Puro ton I .... • ...... 41.ll oS.7 . ...... .16 ....... ....... ....... ....... 8,465 16,240 

I 

Patrfck-)1<:Kny, 36 tulles north- , 11118 I SW. , 6120 N. 116 E. I l.l I As re<'<'h"('(I •••• 3.3 311.0 18.8 11.9 
.3i 1······-r·····l ·····l···--l·····l ······. west of Roslyn, R081yn bod. A Ir clrlccl .••••. S.2 30.3 19.1 12.1 .37 .. ............................ . .... . . . ..... 

Dry 1•0111 ...... 37.2 60.5 12.3 .38 , ...... . .... . ........ ·· · ···· .............. . 
Pure rool ..... ...... •12.4 57.0 . ...... _-tg ••••••• ~- •••.• • •• •••••• • . •• • •••••••• • ••••• • 

P:ILTlck-llfcKny, 3i mfles oocth-1 0-116 I sw.1 a I 20x. 115 E.1 1.1 As r=lnd .... 3.0 30.9 49.6 10.5 

.3$ r-····r····r·· ··r·· .. r····T ·· ·· ·· · weM or R-01tlyn, R.oslyu b<'fl. I Air <lrlNI .. • ... 1.1) 37.·J 60.1 1().6 .S9 ,. . ........... . ...• . .....•.... •......•.....• 
l)ry ronl ...... 38.1 51.1 10.s -~ ............................ ............... 
Pure con I ..... 42.7 57.3 ······· .,1 ........................................... 



AN'.AJ,YSES OF CO:. I. SAllPLES Ell.OM Kf'l".rI'L',\S COU.N'l'I' , 'i\' ASIUNG'l'O~- Coullnucu. 

};nmo of Mino or Form ot 
Exposuro 

LOO.t'l'TON I I 
Labl)..I Air-

drying 
loss ri1ton'J I I I Xo. Qunr- see- '!'owu-

ter lion shi11 Rangel 

}'orrn of 
Amilysls 

PROXUL\.'L'J! 

Voln
Mols-1 tllo 
ture Mat

ter 

.E'lxeil 
0&1'· 
bon 

Ash 
Sul
phur 

U L'l'L~lA'l'I, 

Uy- I Cur-1 Nltro-1 Oxy
cJ:ro- bon gen gell 
ge.n 

lle11t Value 

B.rilish 
Colo- I 'l'he,·-
1·ies 1nul 

Onlt!i 
------------! 1--1-- 1---•--I---I l- - l---l---l ---1---1---1---1---1---•---•----

Plltrlck-lkKay. 3~ miles north- I 9~l7 I SE. 
west or Roslyn , Roslyn l>ert. 

Pntrirk-McKny, :ii miles north- I 
west of Hoslyn , tom110~lte 

9-lOO 1 ...... 1 

SIU.lll) IC. 

Pntrl<:k-JlcKay, 3.} mlles uorth- 1 
west of Ros lyn, lower b~<I. 

9107 1 NW. I 

Roslyn No. 3 nt R.onnl!l. RQl'· I 9,128 I NW. 
lyn bed. 

R-0.sly11 .No. 3 nt nonolrl. Ros· I 04211 I NE. 
lyn bod. 

Ro~lyn No. 3 nt Ronald. Ros· I 0-132 I NW. 
ly11 bed. 

IW.slya No. 3 at Roru\l<l, RM- 9.131 I sr-:. 
Jyn bed. I 

GI 20N. 15E. 1.1 

a I 20 x. 1;; 1,.1 l.1 

GI :!ON. la E. I ~.a 

7 1 2-0~. 15E l.!l 

7 I 20 ~. 1 1& E. 1.1 

7 I 20 N. I 15 E. l .O 

7 I 20 N. I 15 E. 1.0 

.\s receJ\•ed .... 3.0 36.21 10. 3 
Air dried ...... 1.9 36.G 49.9 
Dr)' co111 ... ... ... ... 37.3 50.8 
Pure coal ..... ... ... ~2.3 57. 7 

As receivoo , .. . 3.1 So.G 50.0 
Air dried ...... 2 .0 36.0 50.0 
Dry roal ...... . ...... a6.7 51.7 
'Pnre 1•oal .. .. . ...... ~1.0 58.~ 

As r('('(•h·ed .... 4.1 33.0 46.5 
.\Ir tlriod ...... 1.0 3.~.9 47.7 
Dry t!OH1 ..•••• .. ... 34.4 48.6 
I'nre <·on I ..... .. .... .Jl .r. 58.5 

As re1.-eJ,e(I .... 3.4 30.~ 40.6 
Air dried ...... 2 ·> 36.S 5().2 
Dn• 1•0111 . .. ... ::: :::[ rz:g 5J.3 
Pme ronl ..... r,7,7 

As m :clved .... 3.2 36.5 '19.2 
Air dried ...... 2.1 36.9 ,19.8 
Dry roal ...... ······ 37.7 ,5.'),8 
Pure co!II . . ... ...... 12.6 67.-1 

A~ received .. .. 3.2 3/l .4 49.8 
Air dried ...... 2.2 oo.s 50.3 
Dry conl ...... 37.0 51.4 
1•111·0 coal ..... ..... . ,12.2 57.8 

A.s r~--elved .... 3.2 80.1 46.7 
Air dried ... ... 2.2 36.4 .J7 .2 
Dry coal ...... , ...... 37.3 .JS. 2 
Pure coo l .... ... .... 43.6 00.4 

11.5 
11.0 
11.0 ..... 
ll . 'J;, 
11.40 
ll.03 

-· ·· · -
16.4-3 
10.85 
17.13 . .... 
10.7 
1.0.8 
l l.l 

11 . l 
1) .2 
u.5 ... .. 
10.6 
10.7 
11.0 
..... 

J.4 . 0 
H . 2 
1 •1.5 

.38 

.38 

.39 

.,Jt 

.41 

.'1] 

.42 
.18 

.80 
.S'J 
.83 

1.. 00 

.JO 
.~] 
.n 
. ,10 

.37 

.37 

.38 

.J3 

.83 

.83 

. 31 

.38 

.39 

.30 

.40 

.-17 

···· ··· .. ..... ······· ........ ······· ....... ....... . ...... .. ....... ....... ······· ........ ······· ....... ······· ........ 
5.-03 70.JS 1.41 IJ..07 7,HO 12 .SoO 
5.57 70.00 1. Ill 10.20 7,211; 12,f.190 
;;, 4-0 72.41 1.,19 S.59 7,365 )8,260 
6.18 81.!J.l 1.00 9.TI 6,3:lo 15,000 

5 .29 65.0'J 1.21 11.18 6,5% 11,8:30 
5.H 6<3. 76 1.25 9.19 G ,741; 12,HO 
;; .OJ 67 .87 1.2/J 7.S7 6,8,;r, 12,:l4'0 
(l.07 Sl.00 1.52 9.61 $,27-0 l J ,89:.l 

. ... ·1· ..... . , ....... , ...... , ....... , ....... . ....... ···· ··· .... . 

:::: ::: :::::::,:::::::,:::::::1':: ::: :: 1·:::::::: 
....... 1 ....... 1 ............. ........ . ........ ··-- ··· ........ .. .... ....... . 
. ...... ···-··· ............. ........ . 
· ·· ···- ........ .................. .. . 
• .. .... J ......................... ... . 

:::::::1::::::: :: ::::: ::::::: ::: ::::: 

:::::j\::Ji)\:: ::): \~\\\\: ) \:::: 



Roslyn so. 3 nt Ronnlrl. Joos- I 0.1:io 1 sw. 
lyn bed. 

Roslyn No.Sot Rounl<l. com- I i~~03 , ... •.. 
11osll1' ~nm11I(•. 

7 I 20 N. I Hi E. 

7 I 20N. I 15 l:;. 

Roslyn No. 2 :<l(IIH' al Ro~lyo, I 913.~ I Sit I 18 I 20 N. I 15 E. 
ttoslyu bed. 

RoslYtJ No. 2 slo 1•e at Roslyn, I 0 131 I 1-"W. I JS I 20.X. I 15 E. 
Ro.•lyu h<Jrl. 

Ro~lyu No. z slooe nt Ro~lyn, 
Ro.•ly11 bc1I. 

Ocl85 I sw. 17 I 20 N. I lf1 E. 

Roslyn No. 2 ~lope nL RosJyo, I !lJ30 I S.K I 18 I 20 N. I 15 R. 
Roslyi1 lw,J. 

Ro~lyn S'o. 1 •101~ At Roslyn, 
1·om110.~lt" ~ample. 

!Hilt 1 •••.•• 1 ••••• 1 :!ON. I 15 "· 

Ro~lyn No. 2 ,, t fwslyn, HO~· I 9112 I SW. 
lyn bt>d. 

lmstyn No. 2 nt Ro.•Jyn, Ro.~- I OH3 I NE. 
Jyn l>f'!I. 

9 I 20 N. I 1ft .E. 

8 I :!ON. I 15 F.. 

1.1 J Ali rctel\'crl ...• 3.3 
/llr ,Irle« ...... 2 .2 
f)1·y C'Qlll .. . •.. ...... 
P111·e 1•0111 ••••• ...... 

l.1 I , IS rccclvod .... 3.1 
Air rlrfcf.l ...... 2.0 
Dry NHIJ •. . ••• ...... 
.l:'ttce t-oal .. ... ...... 

0.11 I A.o, Tl'celvcd .... 2.!) 
Alr dried .•...• 2.0 
Dry ronl ....•• ...... 
Pure 1·nnl ..... ...... 

1.8 I .is rCCQh·<><l .... 3.4 
Afr rlrlod .•. ... 1.6 
Ory t'OOI , . • .•• ..... 
Pure oonl ..... . .... . 

J .s I As ret:·clvcd .••. 3.3 
Air ,trJc, I ...•.. 1.0 
nry conl ..... . ...... 
Pure 1•001 . •••. .... .. 

1.1 I ,\ s ro<'Clvcd •. . . 3.1 
Afr dried • . .... 2.0 
Dry 1·0:d •..••• ..... . 
Pure CO:l.l . .... ...... 

1. I As rcreh'ed .... !l.1 
.ltr <lrlcd •. .... 1.8 
Dry cool ...... ······· Pure rool ..•. . ...... 

1.9 , .\~ rc<'<'Jved ... . 1.6 
.\Ir (lrled ... .. . 2 .6 
Ory 1·oal ...... 
Pure ronl .... . ······ 

l.8 As rtll'clved .... I. I 
Air tlrlerl ...•.. 2.7 
Dry ~oal . ..... ... ... 
Puro ronl . ......... 

35.2 61.1 1 10.1 :1;;.o 51.7 10.5 
00.1 iil!.O 10.7 
40.8 50.2 

35.{J 4.!l.9 1 11 .87 
8(1.0 50.5 11.00 
30.8 61.5 11.7:l 
Jl.(l f.S.~ 

35.S ~S.7 , 12.6 
36.1 ~9.2 12.7 
30.8 00.2 1:/.0 
~2.3 &7.7 

34.(1 ;i().5 , l .l.5 
35.2 61.6 Jl.7 
S5.S ffl.3 11.9 
10.7 59.3 

35.9 JS.6 , 12.a 
:l/) .6 ~9.3 12.5 
37 .2 60.1 12.7 
J2.0 57.4 

3:;.o 17.7 , 13.3 
36.3 4S.2 13.6 
87 .1 411.2 18.7 
13.0 ffl.0 

a.:..o IS.8 , 12.17 
36.1 19.5 12.66 
36.7 5(.l.4 12.88 
12.2 ur.s 

37.0 46.5 , 1.2.0 
:rt.7 ~7.5 12.2 
88.7 iS.7 12.<; 
H.3 s;,· .I 

35. J 17 .2 1 13.0 
31l . l -lS.O 13.2 
37.l 49.3 13.0 
-12.0 IY7.l 

,S3 I •,, •• •• I •••••• •I••• • 1 • •I•• •· •• • I ••••• •• I ••••' ' ' .... 
.3S 
.3J 
.38 

.40 I 5.53 , 70.29 

.lO 6.47 7.1. lr. 
,·JI 6.86 Tl.53 
.47 0.CY/ 8-.l .17 

1.Scl 110.8717,HG 
1.ii() 10.00 'i ,2'>..6 
l.r,!) 8.38 7 ,:r,;; 
1.SO OA!l S,a,",0 

12,860 
13,<)"IO 
13,270 
:u;,020 

.37 !••••• • • ! •• · · ••• l ••• • •••I••••• • • I • •••••• I •'''' '' ' 

.37 
.38 
.4L 

,96 f ••••••• • •• • ••••l••••••• l •••••••l•••••••I• •• •• •• • 
.37 
.In 
.12 

.37 

.38 

.ss 

.11 

.81 I ••••, •• I •• ••• ••I• ...... • I ••••• •• ! •• ••• ' • I •• •••' •' 
.31 
.8-Z 
.87 

.as I 6.47 I 00.08 .s;; 5.39 70.00 
.&l 5. 29 TI .3:l 
. l l (l.07 81.87 

1.53 1 11.10 17 .O'lZi 1.,..., 10.00 7,126 
1./;8 S.50 7,2i',5 
1.81 9.SJ 8,32;; 

12,640 
12,620 
13. 0<;SO 
l.<1,980 

.12 1•••••••1•••••• •1 ••••••• 1•••••• • 1••••• •• 1•• •••••• 

.4.'l 

.H 

.50 

.41 J··· .. ··1·······1··· •. .. , .. ... ··l ····· · ·J· · · .. · · 

.42 

.4!1 

.60 



A1iAJ.SS£S OF CO,U. SA.\1.PL£S F1WM JU'l:'l'l'l'AS OOUNTl', W AS.1:.1.ilH.i'.1'0.N- Oou Uoucd. 

Nnmo ot MJne or Form of 
l~XP0Sl1J'0 

LOCATION 

ratorY drying 
Labo-, I Air· 

t-0r I tlm,I shin I Rani;e 
No. Quru:- S= •rowu- loss 

Eorm oC 
Annlysis 

PROXJMATE 

YOlll· 
)Jols-1 tile 
tw-e .Mat

ter 

:E'jxed 
Our
boo 

Ash 

---,---1 , __ , ___ , ___ , __ _ 

Roslyn No. :1. nt Roslyn, Ros- I 94-U I SE. J !1120N. 116E. I 2.2 1 As receive,! ... . 5.4 3().5 46.2 11. .9 
Iyo bed. ,Air dried ...... 3 .3 37.3 •J7.2 12.2 

Dry coal ...... 38.6 -JS.S 12.6 
Pnrc conJ ..... ...... 44.2 55.8 . ... . 

Roslyn No. 2 Rt Roslyn, COtll· 1 fl.IRS I .. . ···1· ····1 20N. 15 E. I 2 .0 I As 1·e<!Cived .... 4.7 S6.0 46. 8 12.46 
poslte SIIIDlllC. Air dried ...... 2.7 36.8 47.8 12.71 

Dry <:0111 .... . . 37.S 49.l 13.07 
Pure roal .•... ~ ..... 48.•I 56.6 . .... 

Roslyn No. 2 ut Rosl)·n, R.os· 1 2457 1···" ·1·····120N. 1r, .E. I .9 1 As rC<'elvo<l ... . 3.4 36.1 46.6 13.9 
lyn bed. Air dried ...... 2.5 36.5 47.0 14.0 

Dry ronl .. .... 37.4 48.2 14.4 
Pnre coal ..... ...... 48.7 56.3 ..... 

Roslyn :So. 2 at Roslyn, lump I 80981·· ····1····· '······· ·······1 l .~ I ;\S Te<.'\lh'C<l , • •• 3.1 :iti.5 48."l 12.26 
coal. I Air dried ..... l.9 37.0 48.7 12.42 

Dry coal ...... $7.7 49.6 12.66 
Pure ronl ..... ...... 43.2 6(1.8 -- --·· 

A. & J,. mine. 1 mno norlh· 1 OJ0-21 SW. I JO 120 N. 15 It I 2. r, I As rcc-elved .... 5.i 36.0 44.7 12.69 
cast oJ lwslyn, Ro$1yn bed. I Air ,lrl<'d ...... 3.3 37.9 45.8 13 .0'2 

Dry conl ...... 30.2 47.3 13.40 
Pnro conl ..... 45.S 54.7 

RQ.~lyn No. o at R,aslyu, Ros-1 9-13!1 I NE. I 10 120 :s. 15 E. I 1.91 As received .... 4.4 :l(l,7 <f6.4 12.5 
lyo bed. Afr drle<I ...... 2.6 37.4 47.3 "l2.7 

Ory ~onl ..•. .. !lS.4 ~s.o 13.0 
Pure eool • .... ...... 14.2 55.S . .... 

Roslyn No. 6 o t Roslyn, ROS· I !)W] I NE. I 10 I 20N. I 15E. , 1.l\ As received .... 4.5 36.l -!6.5 12.6 
Iyo bed, J Air tlried ...... 2.7 37.1 47.4 12.8 

Dry c:oal .. .. .. 38.l •18.7 13.2 
Pure coal ..... 43 .9 56.1 

SuJ· 
phur 

UJ1l.'I1'1A'.l'E Heat Value 

fly. 
dro
geo 

bon g()ll geu riei! mni 
Units 

British 
Our• Nitro- ()xy- , On.lo- I Ther· 

-1-,--1- --
.39 ······· ······· ··•···· ...... 1 .. .. .. , ....... . 
.40 
.41 
.17 

.$8 

.3!1 

.40 

.46 

.36 

. 36 
.37 
.43 

.38 

.38 

.39 

.15 

.4r, 
A6 
.48 
.oo 
.41 
.42 
. 43 
.49 

.42 

.43 

.4~ 

. 51 

5.871 OO.S6 I 6 . 77 ClS.22 
5.m 70.13 
6.46 80.67 

5.15 69.3;; 
5.08 70.2(1 
-1.96 71.62 
5.68 81.90 

5 . -17 65.6:i 5.32 6'7 .23 
5.13 6!>.51 
6.9'J 80.32 

• •••••• I• •• •••• I • ••••••I•• •••••, 

'"" [ "·'" 6,SOO 12.2,10 
1.3'7 11.5./ 6,9-10 12,100 
l .41 9.38 7,13.'i 12,8-10 
UJ-2 10.SO 8,205 1-1,770 

::::::{ ::::: ....... ········ 
....... ....... ....... ········ 
, l.24 11.62 6,900 12,600 
1.26 10.60 7.085 12,750 
1.28 9.09 7,2"20 13,0-00 
1.47 I 10.H S,270 11,880 

1.28 I l J. 66 
G,030 11.930 

J .31 12.GO 6,800 12,2,10 
l.36 10.00 7,0.'lO ]2,600 
1.67 ll.63 s.125 ll,620 

··· ····1·· ·····1·· ·· ···1···· ···· --· ···· ........ . ............ . . ........................... .. 



RoFIYn No. 6 11t Ro~lyu, Ros. I !>140 I NK I 16 I 20 N. 1 15 E. 
lyn bed. 

Ro~lyn No. ll nt R~lyn, ~'Olli· I 9.lGil 1 ...... 1 rn I 20N. I 15E. 
fl()Slte snm11lc·. 

Roslyn No. 4 at Ro~lyn, Ros- I w:is I NW. I to I 20 N. I 15 .E. 
lyn bed. 

Roslyn No. 4 at Roslyu, Ros
lyn bee!. 

0137 I :KE. 

RQS!yn No. 4 nt R.oslyn, <·om- I 9JG5 1 ...... 1 
posltc snmplc. 

R-O~lyu Xo. I nt RosJyn, Ros- I 2168 1 ...... 1 
1)'11 bfltl. 

Ro~h·u No. &, l~ mile.'! south· I 0427 I SW. I 
f••~t o! Roslyn, Roslyn bed. 

Roslyn No. 5, 1~ rnil~s south· I iWZ3 I SW. I 
c1111l ,,r Ro~lyn, Roslyn bed. 

20 I 20N. I loE. 

20l2o.N.ll5E. 

L7 I 20 N. ( 15 E. 

16 I 20 N. I lb J,. 

2.2 I 20 N. I to E. 

Roslyn ~1,. 5. 16 miles south- I 9-l2.f I NW.I 21 I 20 N. I 15 E. 
~nst or Roslyn. Roslyn bed. 

2. ! I As received .... 4.8 
Air tlrl<Kl ...... 2.8 
:Ory con! ...... ...... 
Pure ~'ORI ..... ······ 

1.9 I l\s rt-cei ved .... ,1.0 
Air dried ...... 2.8 
Dry con t ...... ...... 
Puro con! ..... ······ 

:!.2 I As rccoh,etl .... 3.7 
Air tlrle-1 ...... L.6 
Dry coal ...... ······ Pure coal ..... ...... 

1. I l As receiver! .... 3.7 
Af.r dried ...... 2.3 
Dry \:Oil.I ...... ...... 
Paro coal ..... ... ... 

1.8 1 A.s received .... 3.7 
Afr dried ...... 1 .9 
Dry cont ...... ...... 
Pure eoal ..... ...... 

1.3 I As l'lffiVCd .... S.4 
Air dxicd ...... 2.1 
Dry ooul ...... ...... 
Pnre coal .... . ...... 

1.9 1 As received .... 4.7 
A.l.r dried ...... 2.0 
Dry coul ...... ...... 
.Pare coal ...•. ...... 

1.0 I As received .... 5.4 
Alr dried ...... 3.9 
Dry cool ...... ...... 
Puro coal ..... ...... 

l. 4 l .~s rerelved .... 4.Z 
Alr dried ...... 2.9 
Dry coal ...... ...... 
Pure coal ..... ······ 

37.3 t5.6 , 12.S 
88.0 40.0 lZ.O 
30.l H.9 13.0 
4o.O 55.0 

36.1 JO.S 112.53 
SG.8 .l7.6 12.77 
37.9 49.0 13.H 
43.6 50.4 

33.8 48.0 I 14 .o 
3,LO 49.0 14.S 
35.l 49.8 15.1 
41.3 58.7 

35.8 48.2 , 12.3 
36.4 ~.9 lZ.4. 
37 0 00.0 12.s 
~2.7 57.3 

84.8 48.6 1 13.~0 
35.0 49.5 13.66 
3S.6 5().6 ]3.91 
il.4 5$.6 

37.3 48.9110.4 37.0 40.6 10.5 
88.6 60.6 10.8 
.13.3 60.7 

36.9 47.~ 1 11.0 
37.6 48.8 U.2 
38.i l!}.7 11.0 
43.8 66 .2 

Si>. 7 -16.9112.0 
36.S i7.7 12.1 
37.7 49.G 12.7 
43.2 $.8 

35.3 47.2118.3 
86.8 47.8 13.5 
30.9 49.2 1S.9 
4,2.s 67.2 

:: 1:::::::1: ::::::l:::::::1:::::::1::::::: 
AO ..... . . . ..... . .... . .. ............. . 
.,lG .............. 1 ................... .. 

.40 I 5.37

1

67 ..• 2 
.40 5.26 68.13 
.•J2 5.00 70. 71 
.48 5.$'.l SU.l 

1.30 1 1:?..98 I o,rro 1.33 11.61 6,8.So 
1.:lU 9.28 7,085 
l.67 10.~ S,15;; 

.35 I""" .. , ...... · 1••• .... , ....... , ...... • .so 

.36 

.42 

0.37 
.38 
.as 
.H 

.30. I 6.43 I 67 . 57 .37 6.S3 68.Sl 
.37 5. 21 70.16 
. i3 6.05 81.49 

.83 , ....... , ..... . 

.88 

.34 

.38 

J.28 111.00 16,805 1.30 10.5'1 6,935 
1.33 9 .00 i ,00(; 
1.5-1 10.49 8,210 

i ,tsr. 
7,230 
7,385 
8,280 

.35 , ....... 1 ...... . , ....... 1 ....... , ....... 
.36 
.37 
.12 

.$6 1• ...... , ....... I•• ..... , ....... , .. . ,." 

.37 

.S8 

.4l 

.37 l "'""l"'""I" ..... , ....... , ....... 
.38 
.39 
.46 

12,150 
12 ,SOO 
12,700 
14,680 

12 ,250 
12,4.SO 
12 'l':W 
lA:780 

12,850 
]3,0'20 
]3,300 
14,900 



1~NALYS£$ OF COAL SAMJ.>LES FROAI Kl'l"l'l'l'AS OOUN'l'Y, W ASilING·TON-Oontiirncd. 

Numo o t l\.!lne or l!'orm of 
Ex11osure 

LOOATION 

Ln.bo-1 I Air- I rntory drying 
No. Quar-1 See-l•rown-1 loss I 

ter lion sbh> ttange 

Form ot 
Anulysls 

PROXl~i A'l'E 

Vola
Mols·l · Lile 
tnte Mnt

tcr 

Fixed 
Onr-
boo 

Ash 
Sul
phur 

U 11.l' UlA'..l'E Jient Value 

:a:v
drO· 
gen 

Our- I Nltro-1 Oxy- I 01110· 
boo gen gen rlos 

British 
'l'her
mal 
Units 

1--1--1--1---1---1---1 1--1--1---l---1---1---1---1---1---1----

Roslyn No. 5, 1i miles s,011th- I 9-120 I SW. I 2'2 I 20 N. I tr, .E. 
cast of .Roslyn, .ROl!lyn beef. 

Roslyn No. 5. 1~ miles &<n1tb- I 0-125 I SF.. I 21 I 20 N. I 15 E. 
cast of Roslyn, Rosl y n bed., 

Roslyn No. 5, I~ miles south- I 9J62 1 •••••• 1 ••••• 120N. I 15E. 
cust of Roslyn , comuosltc 
.Sllllll)IC. 

Ros lyn No. 7, ~ mile uorthenst I !J.12'2 I SE. I 22 I 20 N. I 15 E. 
oI Olealum, Roslyn bed. 

Roslyn No. 7, ! .mile northeast I 0421 I NW. I 26 I 20 N. I 15 K 
of Clctllnm, Roslyn bed. 

lloslyu No. 7, ~ mllo northeast I 0420 I SK I 22 I 20 N. I 15 E. 
of Olctllum, Ros lyn bed. 

RosJyu No. ;, ~ u11lo nor t heast I 9il9 I NE. I 27 I 20 N. I 15 E. 
of Oleulum, Roslyn bed. 

l.i 

l.o 

1.6 

1.5 

2.0 

2.4 

2.0 

As re<:c.lved .... 5.2 31l.6 
Air dried ...... S.6 37.2 
nry coal ...... ...... SS.6 
Pure coal ..... ...... 44.l 

As receiv~-d .... fi.O 34.9 
Air dried ...... 3.5 35.5 
Dry coal ...... ······ 36.S 
Pure coal ..... .. .... H.3 

As receh·oo .... 4.9 30.0 
Air dried ...... s., 36.5 
Dry coa l ...... . ..... 37.8 
Pure coal ... . . ······ 43.2 

As received ... . 5.6 36.2 
Alr dried ...... 4.1 00.8 
Dry coal ...... ······ SS.3 
Pnre cool ..... ······ 43.8 

As receive,! .... 7.0 94.5 
Air <fried ...... 5.1 85.2 
Dry oonl .... . . .. .... 37.1 
Pure conl .. ... .. .... 43.5 

As received .... 0.8 35.8 
Air <lrled ... ... J.O 36.6 
Ory con! ...... ...... SS.2 
Pure C'OO I ••••• ...... 43.6 

A~ received .... 6.0 3-1.9 
Air dried ...... 4.1 35.7 
Dry conl ............ 37.2 
Pure coal ........... ~2.6 

46.4 ll . 8 
47.2 12.0 
411. 0 12.4 
55.9 ······· 
;1.9'.6 l0.6 
60. 8 10.7 
52 .] ll.l 
58. 7 . ...... 
47.8 11.77 
48.1 11.97 
49.8 12.38 
56,. 8 . .... .. 
46 . 5 11.S 
4.7.2 11. 9 
49.2 12.5 
56. 2 ....... 

44..~ )3.6 
45.8 JS.9 
48. S J.1.6 
66.5 . ... ... 
46. 3 Jl.6 
<17.6 1J .9 
40.4 12.4 
66.4 . ... .. . 
47.2 11.9 
48. l 12 .] 
50.2 1.2.6 
1\7 • • ······ · 

.38 

.39 

.40 

.46 

.39 

.40 

.41 
A .6 

.4<> 
.41 
.42 
.48 

.33 

.33 

.35 

.-10 

.37 

. 88 

.40 

.47 

.35 

. 36 

.37 

.42 

. lU 

.35 

.86 
.41 

6.(>I 
5 . 4& 
5.25 
5 . 09 

67.68. 

1

1.27 I ]8.34 I 0,810 12.200 
68.78 1.29 12.10 6,0'.!0 12,450 
71.21 1.34 9.40 7 .l6o I 1 2.sro 

.~:~~ ... ~:~· 1 ·
1

~:~ ·1·~: ~~- .. ~~: ~~~ 
:::::::!::::::: ::::::: ::::::: 

"""'1'"'""1""""1'···"·1·· ..... . ..... ......... ....... ....... ······ ·· 



Roslyn No. 7, ! mllo northoast I !"161 J .••. . • J ... •• 1 20N. I li> E . 
of ('Jp11 Ju111, COlll)lOSltc 
snm1ilc. 

S1u111nlt, 1 mile north 1>t Clo
olum, Rosl)•u bed. 

Cle Elum, No. 3 1-:xten.sfoo, 1 
mlfc north ol Olcolum, 
Roslyn bed. 

Ole J'!lmn, Nu. 2 Extonslon, 
mlfe north of Olelllum, 
Roslyn bed. 

OIP Elum No. 2. i mlfc nortll 
of Ol~O llllll, Roslyn bed. 

CJ~ l~lum ;o;o. I nt Clenlum. 
Uoslyn bed. 

Cle mum No. 1 ut Olonlum, 
Rot\lyn bed. 

Ole gJum No. 1 at Olcul1m1, 
Roslyn bed. 

OJ~ Elum No. 1 11t Olealum, 
COUl])OSite s11m1,1e. 

9HXI I SW. I H I 20 N. I 1;; i,;. 

OlOS I NW. I 2a I 20 N. I 15 'E. 

01.00 I s~~- 28 I 20 N. I 15 E. 

9172 I NF:. 20 I 20N. 11.;v.. 

OH5 I ~w.1 20 I 20 N. I 15 Jl:. 

9.1,10 I SK 20 I 20 N. I 16 E . 

Ol47 I NE. 25 I 20 N. I 151':. 

9.167 1 •.•••• 1 ..... I 20N. I 15 E. 

2.0 1 A8 rcceh•ed : .. ·1 o.o I 30.l 
Afr dried ••. . . • 3.0 &;.8 
Dry cool • . . . . . . . . . . . 38.0 
Pure cool . . . . . . . . . . . 43.5 

2.0 I As r,-·vcd ... ·1 7 .6 , 3&.2 
Air dried ... . . . 5.2 SIU 
Dr>• COit! . • . • • • . . • . • . 38.1 
Pure coal . . . . . . . . . . . J3.8 

s.o I As rccell•ed . . . ·1 !·" I ~ .9 
Air dried • . . . . • o. 7 36 .o 
Dry con I • . • . . • . . . . . . 38.1 
Pure cool . . .. . . . . . . • cW .0 

2.8 I As received ..• ·1 ~-5 , 85 . • 0 
AJr c:lried • . . . . . ;,.9 :W.O 
Dry coal .. . . . . .. . . .. 38.3 
:Pure coal . . . . . . . . . . . IJ .o 

a.!J I As received .• .. , 8.0 I :l-_1.5 
Air dried ... . . . 4 .s 25.9 
Dry coal . .. . . . . .. . . . 37 .6 
Pni-e con I .. • • • • • .. • • ·13.1 

2. r I As received .... , 0.61 :15.(1 
Air dried ... •• . J.O 36.9 
Ory coo.I • .. • • . • • . • • • 38.4 
Pure coal ..... ...•.. 4-1.7 

2.3 I As reoolvcct .•• · 1 7 .51 !35.2 
Air drle<I ... . . . 1).3 36.0 
Dry CO>ll . .. . . . . . . . • . 38.0 
Pure coal . . . . . . . . . . . H. ,, 

G.l I As_ received .... , 1).013:!-5 
.\Jr nrled .. . . . . !l. l S;;.3 
Dry coal . . . . . . . . . . . . 37 .2 
Pure cool . . . • . • . . .. . 12.S 

3.4 I .\ij rt•(,elve(l .... , 7.913-1.G 
Air dried ...... J.7 35.8 
nry i:,oo l ... .. . . .. ••. 37.6 
Pure COlll . . . . . . . . . . . 43.6 

l6.8 I 12.]5 
47.8 12.40 
10.2 12.ro 
56.5 

46.2112.01 
•16.4 12.83 
48.9 1.3.01 
56.2 

14.6 112.15 
45.8 12.53 
,JS.6 13.28 
56.0 

44.G 111.04 
45.S 12.28 
48. 7 13.(» 
oo.o 

.3(l 

.37 

.88 

.4t 

.44 

.45 

.48 

.55 

.Ji 

.48 

.r,1 

.54) 

.48 

.,H 

.47 

.&I 

~5.5 , 12. 0!· I 0 .45 -i.7.8 .12.53 .~7 
49.t 13.09 . 19 
56.0 . . .. .. . .f,1$ 

6.60 , 66.00 
5.49 67 .35 
;;. 31 OOA6 
6.00 7il.6S 

6.05163.88 6.00 65.59 
5.20 ()\).18 
5.96 711.53 

6.53 , G'l.68 
5.3(l 64 .O:? 
5.01 08.52 
i,.78 70.01 

5.irl 163.85 5.36 05.JS 
6.00 (l0.23 
fi,7ii 7'J.G'i 

6.60 , 63.6-1. 
6.28 00.22 
6.0'2 6'9.17 
&.78 79.50 

1.20 14.00 6,610 
J.3-Z 13.07 O. H5 
1.80 10.70 Cl.055 
I .50 12.26 7 ,1175 

l.3'2 Hl.70 6,1;!0 
J .3() ] -1.77 6,00i; 
l.43 10. 70 0,005 
1.64 12.30 8,010 

].J6 , li.60 , 6,30J 
1.53 15.4S 6,i)()O 
1.0-2 11.00 o,soo 
1.87 12. 7~ 7,0'45 

l.43 , li.33 16,350 
1 .-16 l0 .28 0,53,; 
1 .56 l0.60 O,!).IO 
1.79 12,30 7,!18() 

1.30 , l0.08 I 6,3G5 
1.-15 u.oo 6,fl'.!0 
l.fil 10.7'! 6,916 
1. 71 l2 .33 7,960 

ll. •I I l3.1 
45.(1 13.5 
17.6 14.0 
w.s 

.85 I••• • •••I•• • ••••I••• ••••l••••••• I •• • •••• 

.36 

.37 
.48 

.42. 

.43 

11,000 
12, l ·tO 
12,620 
11, 36() 

11,580 
11,800 
12. 5,,10 
14, 4.10 

ll,3"'0 
]], 700 
12,400 
ll,300 

ll, 4:3() 
l] ,7(l() 
l2,400 
14,370 

ll, !JO 
11.~20 
12,450 
lJ,330 

H.1. 113,2 
45.2 13.5 
~7.7 14.3 
56.G 

.45 I• •••••• l • • ••• .. I· ,. •••·I • • · ••• •!••• • •• · I•·•····· 

H.8 1 11.8 
,1.2 12.4 
49.7 13.1 
67.2 

H.S I J2.68 
40.4 13.13 
18.6 13.77 
1;1u 

.53 

.30 I••• •••• I •• •• •• •I••• ••·•I'"••• •I• ·· "' • I •·•'•••• 

.41 

.13 

.49 

.43 

.4•1 
47 

.&I 

5. iG I G'l.8-1 
6.67 05.05 
5.3() 68.23 
0.15 79.13 

1.S_ 1 116.98 , 6,340 1.36 H .45 6,005 
1.42 10.81 6,885 
1.65 12.53 7,085 

ll,410 
n,s-20 
12,300 
14,370 



ANALYSES OF COAL SAMPLES FROM KL'l"l'l'.l'AS cou:-·rr, WASB.LNG'rON- Ooocluded. 

Samo ot Mine or li'ortn ot 
1-.'xposuro 

LOOA'.CION I 
Lnbo-1 Air· 

rntory I drying' 
No. Quar- Se<·- 'l'own- loss I 

Form of 
An11lysls 

PJ?OXUIA'J'E 

Voh\
i\lofs-1 tuo 
Lure Mat

ter 

1'':ixed 
Car
bon 

I Sul
Ash pbur 

UJ . .'.L'lMAT.1'; HeaL V a lue 

Hy
dro· 
geo 

Oar- I Nfcro-1 Oxy- 1 Onlo-
bon gen gen rles 

Bl·itlsh 
'l'her
mnl 

Uni ts 
ter t lon shill I Range 

- -------- - 1 1--------- - 1 l--1--1--1--,--I--I--I--I--I--I---

..\lltnnstnsh No. 7 tunnel. .... . . I 13266 I NE. I 22 I IS N. I 16 E. I 0 .7oJ As rctof-voo .... 10.42 SO.S3 $6.11.3 22.82 1.13 .. . .... ..... .. ....... ....... +,OSS 8,978 
A1r dried ..... . 3.99 32. 51 39.IM U.46 1.21 ··· ···· .. ..... ....... ....... 6,340 9,6'23 
Dry coal ...... ······ 33.SO 40.6'7 26.47 l.26 ... .... ..... .. .. ..... ....... 5,008 10,0'22 
P11re CO!\I ..... ··· ··· 45.43 54.57 ...... . 1.69 . . . .... . .... .. ....... ....... 7,j7l 13,4J8 

~Lnnl\Stnsh No. 9c tunnel. ..... I 132118 I NE. I 2-2 I 18 N. I 15 E . I 4 .101 As received .... 7.45 37.ii2 4 7.88 7 .15 .64 ....... ... ... . .. ..... ....... 0,701 12, 002 
Air (kl<td ...... 3.49 39.12 49.93 7.46 .6T ...... . ... .... .. ..... ...... . G,9SS 12,678 
Dry con! ...... ...... 40.i>l 51.73 7.73 .<~9 . .. .. .. ..... .. ... .... ··· ···· 7,240 13,032 
Pure coal .... . ······ 43.94 56.00 ....... . 75 ....... . ...... ·· ····· . ...... 7,8-17 14,125 

'.l'o11c11m, WIison's mine .. . ... I 132f.9 I in:. I 83 1 tOX. I Jf,F,. I s .10J As re<·cl~·cd ... . 7.69 30.63 36.5:1 1<,.17 .43 ....... ....... .. ..... ....... 5,5-17 0,005 
Air cfrled ...... 4.74 40.90 37.67 16.69 .4..J. ........ ....... . ... . .. . ...... 5,7'24 10,$0:l 
Dry cool .. . ... ...... 42.93 39.55 17.52 .47 ....... ....... . . . .... ....... 0,009 10,816 
Pure conl ..... ...... 5'2.05 4 7 .95 ······· . 57 ....... . ....... . ...... ....... 1,285 13,11 3 
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