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• J •• R d11, 
Knight, BOland at Riordan, 
810 Baltour Building, 

an Francisco, Cal.It' .. 

Dear S1rl 

San Francisco. Denember 19th~1938 • 

In accordance with your request I submit h rewith 
.., report on the condition or the Boaton okelumne shan. 
Cal veras County. Callrornl~. and the possible effect. 
upon the shatt ot minIng operations conducted by the Lucky 
TIger-Co bination Gold Inlng Compan7 at the Boaton kel
umne ine between July, 1933 and JUly. 1935. 

I examined the shaft and the adjacent mIned area during 
the tour days f"rom December 6th to 9th,1938. he shatt 
above the water level as thoroughly examIned, asured 
In detall and pho~ographed. The Plus 16 adit level was 
surveyed by Brunton compaas~ and a s1rn1lar survey made 
ot the adjacent surface. !'he area was studied with spe-
cial reference to rock slIdes and min1ng subsidence, so 
far as cODditions ot acees 1bility per.m1tted. A. plan ot' 
the surfacG_ two dimensional drawIngs ot the shatt,three 
vertical sectIons taken aCross the area. and seven photo-
eraphs aecompan,. thIs report. . 

The study has convinced that the Boston okelumne 
shatt was so located, prIor to operations by the Lucky 
Tiger-CombinatIon Gold Mining Company, as to subject 1t 
to hazards of ~ace slIding and to OT ment of 1ts upper 
sets ot timber; that considering those hazarda,1t 1. in 
remarkably good shape today desp1te three years and tive 
months of apparently complete neglect. Further. I teel 
certain that maIntenance or the shatt dur1ng the tenure 
ot the Lucky T1ger Company, and excavat10n ot' the glory
hole have mater1ally retarded the faetors leadIng to the 
deterlorat . on of the shatt inherent 1n It~ or1ginal 10-
cat1on. 

San Francisco" 
December 19th.1938. 

Yours very tM 
- {i::;~8Se~ 

ConsultIng ning Engineer 
and GeologIst. 



REPORT .Q! !1!! BOSTOI MOKELUMNE SHAFr' L 

INTRODUCTION. 

The Boeton Mokelumne ~he.tt,an 1nc1ined shaft sunk in the vein, 

near th6 bottom of a canyon and directly under a steep hills1de ot 

looee and weathered rook,torme the sUbject of this report. The Boston 

Mokelumne ve1n strikes about North 220East end dips 42° to 55° East. 

A glory-hole extending from about 50 to 180 teet south of the shaft 

along the vein, and add1tional evIdences of surficial mining extending 

some 90 teet south of the glory-hole are the only Indications of min

ing now ob!ervable~ exoept top an adit driven south along the vein f'oot- _ 

wall tram a point about 40 teet southwest ot the shaft and now eaved 

about 90 teet south of the portal. 

The $teep hillside ,&h1Ch Is efitirely a natural h1llside having no 

relations to min1ng operntlon~, under which the collar of the shaft Is 

located, has slId toward the collar, covering the lat;er with a small 

amount ot debris. 'JIhe shatt sets,where visible above the'wat~r level, 

now at 18.8 feet vertically below the collar, or 28.5 teet measured a-

long the footwall side or the shaft , ' are tilted to some extent -down the 

pitch ot the sha.f'ttand to a lese extent toward the north side of the ahatt. 

Tpe question has arisen whether mining operation' conducted by the Lucky 

T1ger·Comb1nation Gold M1ning Company between July, ~933, and July;1935 

might have influenced the present condition of the shaf't .. The present 

report sets forth the Wl"1ter t s vieW" upon this question, 

LOCATION. TOPOGRAPH,r_ GEOLOG~. 

The Boston Mokelumne mine 11e8 approxImately two miles northeast 

ot the town of Mokelumne Hill, in Oalavera" Oounty, California, A north~ 

we"t-flowing branch of the J,lokelumne river flows a short d1stance we8t 
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and north of the . glory-hole and shaft, and' the shaft was sunk close 

to tbe "Southeast wall of this stream oanyon, and only 20 teet above 

e the elevation of the stream. The sh6\tt. Blory-hole and a portion ot the 
. 

stream are shown on the "Plan of Workings near Shatt" .. acoompany1I;lS this 

repor.t. 

The general area 115 one of rather high relier; the o~yon walls are 

1n general steep. Since the roek, largelY m1caoeous sch1st~ haS weat,hered 

deeply 1n m.ost placee, and since rock so11 rich in s11ppe.~y m1ca is prone 

to sl1p, the a·teep alopes and weak rock 15011 and weathered reek have In

duced a number ot landslides unrelated to any mining .. One of these may 

be seen about 500 feet south of the glory hole and seve:ral .hundred feet 

east of the vein: the mine dwelling houses have been bu1lt on a rar lar

ger natural slide which has materially a.l tered the ear11er course ot the 

stl"eam by push1ng 1t from the slld area toward the north. The older chan

nel. 1n t 'M heart of the s11de, · has been exposed by placer miners. 
. ~ 

Most of these natural e11de$ have been caused by underoutt1ng ot the 

canyon w'alls at bends 1n the stream Convex toward the areas that s114' 

5t~~J :"~e~) . 
~ -tBluft 

\ Such a bend in the stre~ formerly existed just north and northeast 

of the shaft. Ite positIon 115 indicated on the MPlan ,of SUrface ~eBP 

ShaftR.. The stream has been dl verted by means of a QonQrete cuI ve~t .and , ' 

rOCk re~alnlng wallS to the course it now occupies; but at. the site ot 

the shaft collar,and tor about 200 teet northeast ot the ~ollar, the 

stream has undercut the naturally steep wall ot its canyon, forming a 
" 

very steep, mos,-covered blurt exoept where $. portion of this bluff 11$8 

s11d, otf toward the shatt oollarlli 

The ()ountry ro<:ic of 'the &rea has been briefly mentioned. It is pre

dominantly ech1etoee;and Whe1'6 weathered 1s triable;l "talcY''' or "soapy", 
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and extremely weak structurallY .. tenses occur of mass1ve, comparatIvely 

fresh meta-diorite. 

The vein, strlkine about North 220 East and dipping 420 to 550 East, ' 

1s ~oorly exposed, but it appears to be a shattered zone in the schistose 

rock above a well-defined, massive meta-diorite footwall~ Stringers and 

bunches of quartz occur in thIs 'zone, and 1n the adit mentioned (Plus 16 

Level) a oontinuous body of quartz and pyrite several teet wide was obser

ved along the footwall. The average width ot the vein zone seems to be 

about 40 feet ... At the glory hole the hang1ngwall as 'Well as the footwall 

is hard mass1ve roek, but at the shaft,. which as I have sa1d was surik 

in the vein, the hangtagwall is sohistose; tale,. and very weak .• 

THE BOSTON MOKELUMNE SHAFT. 

The shaft is an old one,. and had been existence tor some years 

prior to the start ot LuCky.Tlger-Comblnatlon Gold MIning Company opera

tions 1n July, 1933. ~he choice of its lOCation by the Boston Mokelumne 

Mining Oompany subjected ltto three hazards unrelated to the mining ot 

ore. 

1. It was sunk in the vein. The veln-matter,consisting ot the weak 

schistose rock with quartz stringers and bunches, had b6enshatt~red by 

the stresses that produced the vein fractures, - end by later tectonio stres

ses that utu1lized the vein zone as a plane of weakness. This 18 a oommon' 

th1ng with veins; vein outcrops, through the processes of pxldation of. 

sulphIdes end other vein mInerals, are decompo$ed and structuiJally weak 

even where tectonic shattering has not occurred. 

2, The shaft oollar was subject to probable landslides !'rom the steep 

erosional slope of deeomposed friable schist overha.nging it,. 

3. The shaft eollar,looated praotically 1n the atre~ bed,had to pe. 

eleVated well above solid rook .. Extraotion shafts,if inclined,are prefer'" 
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ably sunk in the tootwall of the vein, sInce the foo~wall. as in this 

~ case, 18 commonly stronger than the vein itself. But where an extraotion 

shaft is sunk, in the veIn, good , practIce demands that the collar set be· 

pla.ced in comparatively solid veln-matter. It was not sate to place the 

collar of the Boston Mokelumne shaft on solId vein-matter •. tor 1n the loc

ation seleoted the ve1n outorop lay too close to the e levation of the near

by stream. The collar lIes entirely in 1'ill, mainly dump mater.1s,l. and the 

sbaft is in flll to a vertical depth of about ' 12 feet below the collar. 

or 16 feet measured along the inelination of the shaft. Further, this .fill 

lay on a side slope. the natural slope <>f the canyon side. Fills on such 

slopes invariably creep, even without undercutting on their downhill slde. 

suoh as was done in the case at hand by the stream. It is to be expected 

that such a shaft as this one would need constant attention ,lest its upper 

part, in the fill, be dragged out of line and toward the stre~ by ~he 

creep1ng till: and that even below the tll1, the weak, triable vein~matter 

would call for constant maintenanc~ to keep the sha.ft in shape. 

,Present pond1tion 2!. ~ 3ha.tt-Surface.-Pboto No., 1 sllpw8 the cC)llar, 

he8.qtram~, and the sl1de above the COllar. Section 0-01 is a prot1le o~ 

the hills1de abO~e the shaft eolla~, and shows the naturally steep slope 

and the sllde area_ Photo No.2 shows the slide area £rom the steep bill

side northeast of the shaft, and Photo No.3, the general area t:tast and 

northeast of the shaft. 

Photos land 2 show well the fact that the glory-hole 1s entipely 

distinct from the shatt$lidafl The la.tter 1s unrelated to mining. and 

entirely related to the steep natural bank of the canyon wall. In such 

mater1al and with such e. slope slides are Intevitable, That ,they ocaurred 

throughout the period of mining at the Boston Mokelumne mine,inoluding the 

long period preoeding the Lucky Tlger~Comblnation Gold lUning Oompany op'" 



erations, 1s indIcated by the tact that a retaining wall between the 

shatt collar end th$ hills1de waS 1n existence 1n Jul.y.1933,before the 

Lucky T1ger company took over the property.(oeposlt1on -ot R.T. M1shler, 

' 1n charge of the Lucky Tiger operatIons at the Boston Mokelu;ne mine, 

taken Ju.ne l5th,193&, page B) •. This ~etaInlng wall was rotted 1n JulY', 

1933, and roCk and so11 from the shaft sl1de had reached the shatt colla~ 

and fallen In the Shaft. Sliding, once started on a steep slope.l~ im

possible to stop without material lessen1ng of the slope or other radical 

measures. The fact that the hill was sliding many months betore tne Lucky 

Tieer started their glory-holing merely confirms the notion already ad

vanced tha t the sliding waS unrelated to mining operatIons, but ent1rely 

caused by stream and hillside eros1on, processes somewhat acoelerated, 

perhaps.by excavat10n at the shaft oollar, but inevltable under the oon-
~ , 

dit1ons, Nhether any human ex~v~tions had been made or not. rhoto No. 2 

Shows well the lack of any relation betwe&n the glory-hole and the shaft 

s11de. 
.. 

The Lucky Tige,-Comblnatlon Gold Uln1.ne Oompany replaced thfi?~oj;ted 
f 

. "t J' 

retain1ng wall 1n JulYj 1933, with a series of 'square oets ~acked by rock 

walls, During the three years and five months that have EJffipsed betwee~ 
, , 

the xoelinqule.hment of the mine by that o-ompany and the pres'ant, thctse 

sets have na~urally rotted anJcollapsed, permitting a moderate amount ot 

rock and soil to slide 1n over the shatt nol1a~. See¢ Photo No.1. Planks 

placed over the shatt have prevented this material from entering the 

shaft .• The shaft is perfectly accesslbl? to the water level, now at rough

ly the elevation of the stream, 1.e. 1818 teet vertIcally below the Shaft 

collar., 

Seotion A-Al ahows the profile of the ground between the glory-hole 

and the 'Shaft, and Photo No.2. the fact that lIttle disturbance has ooeur

red below the glory-hole desp! to the collapse of the retaining Wall. A tew 

large boulders have fallen to the l evel of the dump. 
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The collar set timbers are rotten,. but otherwise ' undamaged. The 
, , e - ore bin and headf'rame are likewise undamaged to any appreciable 8)1:tent. 

but their ti~ber8 are rottinih The headframej with Ita sheave wheels; rails 
. 

etc .. , seems to be in, perfect alignment with the collarot the shaft. So ' 

tar as the headtX'ame goes" re.plaoement of' a few rotted timbers would per

mit 1'esumptlon of hoisting at onoe. 

Condition Of ~he Shaft-Und.erground,- Photo No.4 shows the eentl'S.'l 

Compartment f~om just below the collar set. Photo No,5 shows the south 

side of' the s~ft (that to 'aN the glory-hole). 

Study or these piotu.res must conVince anyone conversant with mine 

timbering and the behavior ot ground that little or no we1ght i$ evident 

upon the timbers. Note the lagGing in the top f'oreground of Pl1oto No.4. 

The white .fungus sho s that it . has rotted_but it nevertheless 1s quite 

undisturbed. This 1s all the more remarkable because most ,or ~ll of' the 

e laeeing in the shatt 18 1 x l2ft planking; the usual m1ning practice oalle 

f'or 2 x 12 •• The ta1led laggIng just below the first shaft set shown h$. ' 

failed from rot, not pres~e. 

Toppling of the shaft timbers t oward the lett (north) is 6Vldent,but 

the d1vAders and wall plates show n() bending or craekl~g whBteve:r. TUI'1'\ 

t~ Photo NO • ." to see how mine timber behaves under strong pttessure. That 

photo w1ll be discussed below • . 

While the shaft timbers 1n Phot-o No .. 4 have toppled tb'Vlard ~he north, 

the toppling 1s almost or quite oonfined to the embers ot th~8ets above 

the floor, f'or the rails are in perfect alignment. Loosening ot the setl!J 

through loosening or wedges 1s well shown near the upper lett hand Cornel' 

of the picture,where three loose wedgee are shown.Loosening ot the joInt. 

of the shaft sets permit,s the sets to topple. Bloeking and w&dg1ng of all 

timbered mine workings mu8t be constantly attended to in operat1ng mines. 

It seems to the writer to be little short of miraculous that during the 
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three years and five months since the mine was last operated. no more 

extenslve dlstvrbance to the shaft t1tnoer has occurredJ tor so tar. ae I 

know .. no ' maintenance whatever has been given the shaft 1n th1s time,. 

The shaft sets toppled to the north beoause the dump, oreeping to"!ard 

the stream I lay 1n that direction; relatIvely eo11d roek,wlth only ~

nor tlll, lay to the south. 

The "'Drawln8 of Shaft Set 4" 1n the envelope shows the nature ot 

this deformatlon toward the north. Any pressure f~om the south must have 

toppled the south set as much or more than the sets toward the northjby 
/' 

active shoving. But the extent of toppling lncreases toward the north, 

being zero on the south s1de of the Shaft. This indicates lack of support 

on the north, not shoving from the south, Photo No.5 entirely confirms 

this notion; it Shows undisturbed rotten 1" lagging. Such material would 

instantly show, by rupture~ any appreciable pressure against it. At the 

upper left hand oornar of the picture is shown B. loosened 'dse; below thl. 
" 

1 s a divlde~, toppled slightly toward the no'rth (1. a. toward the camera.) 

but to a greater degree down the ahaft. In Photo No~ note the ~d18turbed 

pipe and rail, the eleotric wires precisely as the~ were put in, and the 

undisturbed vertical braces below the collar set. The end plate ot t~e 

collar set shows bending caused by topp1ine of the sets in the direction 

of the shaft lnclinationJ. but it is unbroken. Since the vertical strut 

beneath it 1~ und1eturbed, the la t ter was plaeed after bendIng ot the 

collar set end plate. 

The I.lVertical Cross-Section of 'Shaft" in the envelope show~ the .

mount of the toppling in the direction of the shaft inclination. Toppling 

1s at a max1mum near the bottom of the fill (also shown on Section A-Al,). 

and appears to be decreas1ng with depth. 'l,'hat a great deal of this top" 

pli~g occurred prior to repair work in the shatt is perfeotly shown by 

the sound dlvider In Set 4,.stIl1 perpendicular to the ra,ils;whl1e just 

above it the rotten div6der it relieved showe decided toppling, Th& in-



terence seems justified that the sound divider was plaOed by the 

Lucky Tiger-CombinatIon Gold Mining Company, some time between Jul~, 

1933 and July, 1935, and that toppling doWn. . the slope ot the shaft has 

been largely arrested since the Installation of this and similar newer 

timbers. 

Some l~ea of the rate of movement of the shatt t1mbers may be glean$d 

from Mlshler t e evldence,ln the deposition cited, and from the .present 

condition of the shaft. 

In AprIl,1933, the oondition of the shaft aocording to Mishler (page 

6 of his deposition) "'ae as tollow8t 

--When I arrived at the m1ne~ the man "-n chargeI' a Mr~Potte:rfVla" 

maki ng repairs at the mouth ot the shaft in .order to keep up passage for 

the ek1p •• ".The hangingwall of the shaft,lrnmed1ately beneath the collar .... 

wa s badly eavad,l~ had been depresse d for, I should say, a d1stance ot 

eighteen inches from its former position, so that the skip could barely 

. e squeeze through the opening ..... Innnedl ately bAneath the collar the shaft 

had also been pushed north,away trom the old workings.. a ma.tte:r of, . I . 

should ftay,three or tour inches. The collar ot the shaft had been depree

sed aleo a matter of a tew lnobee, and waS out ot lIne w1th tbe res~ Gt 

the sha.ft,,'-

e · 

TUrning to the -Vertical Cross~eotlon or ~hatt~.lt will be noted 

that the collar is not at present depressed, although Photo No. 5 shows 

it bent sliBhtly toward the hangingwall. Anj e~tensive rurthe~ topp11ng 

dO\m the slope ot the shaft would l;\ave e1 ther d~pI·'e saed the Oo·llaror 

pulled the top ehaf't set prope)? away trom the collar. fJ.'he we-dge shown 

1n the upper left hand aorner ot: Photo No.5 · is still sticking there,al

though loose. Hence any such pulling away of the shaft set frol!1 the collar 

set since the placing of the wedge was very s11ght indeed. 

fuatever movement of the shatt took place during the tenure of the 

Luoky Tiger company was co~rected by that company, to some extent •. On 
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page lOa of the deposition cited, Mishler states:" I said tbat du~lng 

the time we had control of the Boston,we had to repair the ahatt,that re

sulted from the thrust from the east about six times;and that we had to 

' repair the condition that resulted from the t~ust from the south three 

of' tour ,time8 during that interval.,'" Ho,veVel"" on page 89 of the same 

deposltl00, Mishler states that when h~ was last on the property. in 

Mayor JunG. 1935,the ahaft was about three InQhes out of line ' toward the 

north. The corrective w-o:rk by the Lucky T1ger company therefore merely 

retarded the process of distortion of the sets. 'llhia wa.s unavoldable,.fGl' 

once sets get out of Un €I so that their members are no longer mutually 

perpendicular, the tendency 1a for increased distortion in the same di

reot1onsa.long which the d1stortion originnlly started. The only way to 

have avoided· this would have been to retimber the shaft completely from 

the collar down-. 'the Lucky Tiger compe.nYlnaturally enough in v1ew of th~ 

disappoint1ng results of their venture at the Boston, contente d themselves 

e wi th replacing rotten timbers _ jacking distorted members closer into .lin-e, 

and ,adding extra timbers. 

The shaftl then, aoqording to M1shler,wQs some three inches out of 

line to\'1e.rd the north about a. month before the Luoky Tiger compa.ny aban ... 

doned the property. The it Drawing of Shaft Set 4" shows the maximum north-, 
ward distortion today to be 31/2 inches. The shaft. therefol'6"h(\! moved 

scarcely at all since that time. It has therefore moved much less alnQ~ 
"" 

relinquishment of the property by the Luoky TIger than before that time, 

it would appear that the oorrect1ve repairs done by that oompany have 

halted the prooess of distortIon. 

The cent~r compartment skip was measured, and the elearanQ (9 or 14* 

of clearanoe in that cmnpartment, The toll cw1ng tabla shoWI the present 

-conditione with respect to clearance. 
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Shaft Set No .. Clearance ~as4 Dividers. Clearance past Top Wall Plate. 
- - N Side S Side N SIde ,s sIde 

To'p Bottom Top Bot. 
l~ 1/2~ 112ft -g 1/2" 3" 

' 2. 61/2" ' 3ft ·1/2" . 31/2ft 
3. 5 1/2" 4~ 3 1/2" 5" ' 
4. 7 1/2" 5" 
5. 7 1/2" 1 112ft 

Ample 
5--
o 

-3 1/2ft 

- 1/2" 

Clearance 

Assum. ng the skip would just clear as ope~ated by the Lucky TIger 
It 

company (shown by adz1ne of timbers to permit olerance);the sets have 
" moved as follow! since the skip was last used. 

Set 1,. Top of div~der on south eIde,,2 1/2- plus 1/2" tor former 
c1earanoe equals 3 • 

Set 2. Top of div1der on south side, 1*. 

Set.B •. No proven movement of dividers" flangingwa1l plate1north side, 

down 1/2"; south slde. down 1 1/2-. 

Set 4 .. Hanglngwal1 plate.north slde,down 4";south s1a.e~down 3". 

Set 5. Hanglngwnll plate, north side, down 1"; south slde,down 2 1/2ft'. 

Three inohes were adzed off the hanGingwall plate of set 4 in the 

middle compartment (see Photo No.4 t bottom hangingwall plate visible. 

and flDrawlng of Shaft Set 4") The ttmber,qulte rotten,was evidently 1n 

place when the Lucky Tiger company started operations, Frio!' to the1r 

operat1ons,and during them, 1t sank a minimum ot 3". Since the stoppage 

of: operat~one it has sunken e.vorage of -3 .. /r) t turth:erJassurn1ng the skip 

had a clearance of 1/2- when last used. The ti~e taken to sink the lni

tial 3" (minimum) 1s not known, but the adzing 8ueeests that settl1ns was, 

gradual. Lack of deformation of the div.iders SUppo!,tin.g the p1ate,and 

lack of mov~ment of the track and footwall plate show that the , settl~ng 

Was due to toppling down the direotion of slope of the shaft and not 

pressure. EvIdently the topplIng 1s still going on. but at the rate ot 

e less than an inch of do'Wnwa~d movement per year. 
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Sinoe the toppling do n tho slope of the sbatt extends below the 

f1ll Into r 'lativ 1y sol'.d vook, 1t,. Initial cause probably lles at dGpth •. 

e. Mishler mantlona a Cave in the ehatt Just above the 500' lev-el.. here the 

rook wss similar to that in the hli\ns1ngwall at the colle.r. The shaft had 

to be repaired at thi8 plaoe when the Lucky T1~er ¢Qmpany took over; doubt

less the VI ale rook at thl.8 place hed oaused e.ar11~r cave and at rted 

topp11ng o~ the set8 to ~BI'd the Cave OnB·e e set g1v e ay.,&upport 18 

lthdre: n f'l'om the) n&%t .et abov~, tor the bloOking beQom n loosened. 

c.nd the equ111b1'1tm:l of the tlmbel"o( shart das'broyed fl in a.dd!t1on to the 

l1thdrnw,ul ot support tlt tho point nere the cftV'ed set was located-. alock'" 

ina 111 USCe prl1!! rl1y to braoe joints!. Loosening of' joints on\.tsea toppling 

of the S$t$. ~u1te 1ndep$dontly ot MY pressure upon them. 

Shatt$ near their collars need oontlnUa118 t1ehten1ng of tho!r blook

Ing an<l wedC8e. for a reason exple.lned by W.l1f~tort1ls . 1n his stnndal'd re

ter rnc~ book,. T1 iberinG and t~. n5.t1S. OG~~~,-H111 Book C:O~_1909 'ed,.t1onl 

"It must be understood thnt, while blooking and wedge are employed 

to hold shatt timbers firmly In poe1t1on, that any altornation ot at nd 

dry 19111 have the ettect."dur1ng tho dry per1od8,of cQtls!ng the t1mbers, 

looks and wedges to slll"ink, sometimes to suoh an extant that ttl(J latteJ!t 

become loone and ~op out: seour!ty 1a then at . all end,.tor the' lmoor sat . 

·then have n tOndeney to aettl& by ~rn~1t1.and ev ry l!ttl~ &ubs1donOG O~ 

61 arrang nt 1s 1noroaaed trom set to set 11f1t!1 tl"..&ttO 1$ d nger ot col-

la~$e or tho onttre struetur "Tnt Boston Mokelumne shaft above the wa

ter level 1& subjected to alternat1ng wet and dry Conditions J Photos 4 

and 5 sho a mU!lber or loose wedges. 

Bes1de the oreep or the f111,nauslne the northward movement , a.nd~ 

the &upposed cave near the 500 toot level, oRuelng ·the movement down the 

e slope , and. thd alternating et and dry conditions t :)rther loo.een!ng the 

blocking at the joint , rotting or the t1~bett~ he. 25 doubtedly oontl'l

''''11,· 



buted its ~11 share toward the observed d1stort1on of the ahatb. Mine 

timbers start to rot at their ends,.where they meet to f'orm a jOint 1n the 

set,bece.us$ even slight weight on the timbers i$ conoentrated at such 

joints" the pressuxoe on the tlmbera slightly deform!! and disrupts the 

wood f'lbre, and makes it prone to decay at the disrupted part • .• In Photo 

No.4 rot may be clearly seen at the tdps of the dlviders;the toppled 

div1der shown at the left in Photo No.5 ie also v1sibly rotten near its 

top .• In the "Drawing of' Shaft set No.4" ,it 1e evident that rot has con"" 

trlbuted to the sInkIng of the hang1ngwall plate, 

The rotting of mine timbers i8 unavoidable,and purely a funotion ot 

time, even where the timbers are treated with preservat1ves. Three year. 

and five months 1s not a bad l1re for a mine timber,especially near the 

surfaoe. It is rather, remarkable that the timbers evidently installed 

by the LUCky Tiger company are in as gOOd oondition 9,S they are; but tho 

~Vert1cal OroflH~ ... ,Sect1on ot Shaftn shows that the shatt as a whole Ie In 

very poor condl tlon due to rot of the timbers. The pressure from the sur .... 

rounding ground must be very light indeed to r ermit the shaft to stay Qom-
, 

pletelyopen. for moet of the timbers have the strength and conslstenCsy ot 

punk. ' 

T-he taot that the shaft lIes within the veln;that it ls' collared in 

fl11:that the sets have started to topple and that they a~e rotten makes 

the notion of any real weight. or pressure on the shatt ~here acoessible 

completely out ot the qU6stlon., for even very moderate pressure would 

long sInce 1lave oaved ,the ~hatt~ Oonsidering the three yeareand five 
.~ .' ' , 

monthe or suppoeedly oomplete neglect,the cond1tlon of the shaft today 18 

remarkably goed. 

MINING OPERATIONS. 

There f'ollows, tor convenienoe, a summarized table or operations by 

the Lucky:" ~.1·8er-Combl~uttlon Gold MinIng Company at the Boston Mokelumne 
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mine, taken from the depo~1tion by MI~hler cited above~: 

March~Aprll. , 1933~ Property first examined by. Lucky Tiger engineers '. 
Julyth.~. 'Contract between Lucky Tiger and Boston Mokelumne Co. 
eignecr:-
Shortly after J14ig"J5th,1933. About 76 yards of loose material mucked 
from hillside above-s-hart;new retaining wall bu1lt;~haft repaired. 
Unwateringby bailIng commenced. Water level was below 300' level •. 
September-October,1933. Reopening ot old adit level (See Plan ot Sur-
tace) wa~ commenced. . ' 
Ootober,1933. :Unwaterlng or ahart co~ple1ied. 
November,1933. Reopening of old adit was stopped-ground too heavy 
to hold. A new adlt.the Plus 16 .level (see Plan of Surface and Sec
tion ~-Al) was started. 
Aprll, 1934, Glory-hole and top-sllce mining started above Plus 16 
level. lUll, 1934., Glory-hole minlng completed. 
~,1935. Top-slice minIng completed. Cut and fl11 stope between 
lQOT revel and old adit completed (date of startlng this stope not ' 
establlshed);cut and fill stope above 125' level compl~ted.(Date ot 
starting unknown). 
July ~,1935. Oontract terminated. 

The glory-hole is shown on the "Plan of Surface" and on Section A-Al. 

the latter shows also the poeition of the top-sllce. So far as any possible 

effect on the shaft ls concerned. the top-slice may be eliminated ;It 115 

a small affalr and 11ea some 280' south of the shaft. The glory-hole, 

much oloser. warrants consideration. 

Sinoe the bottom or any glory-hole operatIons lles some 16' above 

the collar of the shaft, breaking of the ground by glory-h.ole mining could 

not have affected the stability of the shaft direotly. It might, however, 

have affected it in two indirect wayst(l) By increaslng the tendency for 

,Burface material to slide toward the shaft .. (2) By a general weakening of 

the ground to the south of the shatt, and consequent increase ln the ten

denoy for the broken ground to squeeze n6rthward toward the shaft through 

hydrostatiC pressure of the overlying loose material. These possibilIties 

wlll be analysed. 

(1). ~ection A-AI shows the original s~rface abpve what is now the 

e glory-hole ,~ The slope orthe ground toward the shatt, before any mining 

was started.was as high as 300 0ver the north end of the present 610ry
a 

hole. The glory-:hole has reduoed the slope at this place to ll,hence the 
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tendency for northward slides has been rad!ealiy reduced. The steep 

slope between the north end of the glory":'hol-. bd th s:b~rtch!l8 nottling 
, . 

~ , 

to db- wIth any mining operatIons connected with the glol'y-hol~ •• It 18,-
. , ' " 

roughly. the original slop~,ae is plainly Shown 1n Photo No.2 and PhOto 

No.3. While some excavation has been done here in the days before the 

Lucky TiBer company took over (Mish1er,deposltlon, page 6). Seotion A-Al 

shows a rib of solid rock above the vein footwall and extending (see "Plan 

ot Surface") at least partly across the vein, at the north end of the glory 

hole. The Lucky Tiger company relieved the danger of slid~s on this slope 

by removing loose rock (Mishler,depos1tion) page °51 ) before they conduc'" 

ted any glory-hole m1ning. 

But it wa~ not only by reducing the original slope of the ground 

toward the shaft that the glory hole deor.ased the danger of slide8. The 

~hole acted as a bowl-like trap to catch loose rooks tha t migh t have slid 

even on the decreased slope, espeoially in wet weather. This is plainly 

shown on Oectlon A-Al. , The solid rib ot rock at ~he north end ot the 

glory-hole.which acted as a barr1er tO~al"d slIde!! dlrecte~oward the shan 

haS been aided in this function by a rook p1le built above 1t and west 

of 1t,so that the actual pre!!ent slope at the north end of the glory-

hole 1s actually southWard, away from the !!haft. 

The glory-hole 'act! as a trap tor a very consIderable area aboVe it. 

The glory-hole 18 separated from the shaft slide (see ~Plan of Surface") 

by a nos&;north~a8t of thIs nose,roe1m would fall toward the shaft slide, 

southwest of it, toward the glorY-hOlf,. The independence of the glory" 

hole,on the one hend, and the shaft slide, on the other, 1s thus, oomple'e. 

The shaft slide, an old feature,hae adversely affected the ebAft;the g101'Y· 

hole ha.s material~ lessened the danger of slides from the slope to the 

south of the !!hatt head~ame trom overwhelming the headfeame. , 
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(2). Any aqueeaIng of the ground northward trom th~ seat of mining 

oporat l one toward the Bhatt must have been caused by downward p.ressure, 

I.e, a compressional stress due ~o gravIty acting on brck~R mate~lal ~d 
. - .. 

aooompanied. by a corresponding lengthenit1g ot' tensional stres.s acting at 

right anelofJ to the downward st~ess. that iS t horigontally. There is 110 

conceivable direot northward strese or shove that could hav~ operated, 

Obviously. the grelltet" thenmount ot overlyIng broken material,the greater 

the downward stress Elnd the greater the accompanying horizontal tensional 

distol'ltion that might have squee~ed ground against the south sIde of the ' 

shatt • . Conversely. any opera,tlon . that would have decrea8.ed the amount 01' 

overlying material would b~ -the same token have decreased the northward 

squeezing belOW. The Slory"hole m.i.ning did just la. I as may be s,een from 

Section A-Al. ' 

But there are grave reasons for thinking that no northward equeezi'ng 

occurred at all. entlrely a.part from the undisturbed oondition of the 

south side of ·the shatt shown in Photo No.5. In the f1rst plaee~while 

the old adlt lev~l was round oompletely flat. and while reopenlng proved 

not feasible due to the tremendous weight of the broken ground_the portal 

of the edit has not been moved north at all. All indications point to 

. ground movement s~ralght dOWnW81'd'.not toward the ' shaft.. Secondly, the 

Flu! 16 edit level waS etarted partly in the v'e!n footwall,but with Its 

eastern portion in the vein. SectIon A-Al and Photo No .. 6 show that there 

1s prao tically no we:1ght on th18 ad! t under the north end ot the glory- , 

hole. The sets neat' the pOI"tal are perfeotly plumb. Contrast Photo No.6. 

looking toward the ad! t portal, wi th Photo No.7 I. looking toward the ColI

apsed,interior portion of the ed1t, A18o~ the top halt of the raise bet

ween the old adlt and the Plus 16 adlt 1e entirely so11d.. There 1s little 

doubt that the porti0n or the old ad1t between this raise (see Seotiofi 
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A-Al) and the pat"tal had Caved as muoh through shear neglect ot 1ts timber 

ae frol!l any great initial J'Ie1ght upon it. Mishler states in h1~ deposi

tion (page 123) that the ground in the old adit was hea'!/ier lOOt 1n from 

the portal than between that polnt and the portal. The we1ght was decreas

ing northward,toward the shat~. ~ 

Finally, the cut and rll1 stope between the 100' level and the 

old ad1t,l40' trom the shaft at 1ta nearest polnt had an intluence on the 

direct10n of ground movement. Peel.'s Mining Eng1neers Handbook, 2nd Ed.) 

states the i'ollow1ng (jage 878): "Effec t 1veness of Filling. Effect ot 

vertioa1 movement is reduoed, but not prevented. Ordinary fi1l1ng is 

oompresslble .... and never f:tlls excavations completely When roof settle', 

· the resistance of' fill1ng, weak at first,lncreases rapidly, and soon stop$' 
, 

movement.* ~e cut and fill stope would have caused subsidenoe belo~ the 

old edit level,and from about 140" to 220' south of the shaft .. It did. 

as shown on ~e~tion A-Al, and by the rail bent downward on the lett ' hand 

side of Photo No.7. SUch downward movement doubtless contributed to the 
-

collapse of the Plus 16 a.ait above the cut and fill 8td)pe~ Glory-hole 

mIning ended in Ju1y,1934 (8ee Tl,.e Table, page 13); in MaYJ1935~Mi8hler 

states (depositIon, paeQ 114) that the Plusi 16 level was still open,10 
-

months atter glory-hole mining had ceased Now the cut and 1'111 stoPf) 

was among the last mining operations oonducted,ceasing only 1n July,1935. 

It 1s therefore logical to assume that the latter work ' was a major f'actor 

1n the co,lapse of the Plus 16 level. If so, it is proven that sub •• lence 

~ssoeiated with the cut and f111 mihlne exter'1de d to the surface .. It was ' 

ft f eature super1mposed on theear11er,surfice.l glory-hole subs1denOe. 

If that 1s the case, than the eenet'al ground movement north of the shaft 

was qu1te positively d1reoted downward toward solid rock at depth, and 

s1nce the blook between the old adit level and the lower levels,and be

tween the cut and tl11 stope and the shaft,was very solid. (Seotion A-Al) 
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the shaft was insulated against disturbance not only by th1s solid pillar, 

but more Im.portant,ly by the tact that the ground movement Was not dlrectetd, 

toward the pillar .. ~xam1nation of the south side ot the eha~,or cour$e. 

eompletel:v confirms these ideas. 

A scarp Of recent appea~ance encloses a considerable area on the hill 

slope southeast ot the glory-hole A portion of this scarp 1s shown on 

the nplan of Surfaoe". Within this enclosing scarp the ground 1s hum~ 

mocky, and indicates some lands11dlng. However, no so11 whatever haa 

spilled ovel/the eastbrim ot the glory-hole, and th~ rim eho""sno fJigna 

of having been disturbed by other than the glory-hole excavation west or 
it .. '1'ension cracks paralle 1 the east rim; any real pressure from the east 

w-ould inst antly close the.se. 

section B~Bl shows the mechaniCS of this lnndslidlng. The angle of' 

draw tor exoavations 1s that between the horizontal and a line. drawn be

tween the bottom of the excavated area and the farthest limit of distu;t'

bance on the surface. The true surface of tallure,however.i$ curved,as 
.. 

shown by the dashed line on the section, {See,among many re 

Peele, Mining Engineers Handbook, 2nd Ed."page 874, 1'1g.550 and 

Below the surface ot failure or "plane of stabilltyft the ground is undis

turbed.., The movement of the ground above the surface 'of failure 1$ rotatory, 

along the curved surface, so that the mo~lng block as a whole 1e t1lted. 

~e max1mum actu¢al ~9vement 1s along the surface ot fa11ure;the mini-

mum, 1n the case at hand,at the top of the east rim of the glory hole • • 

~e result 1s that the vein hang1ngwall, near the lower limlt or extensive 

mining, moves strongly toward the tootwall;near the top of minI ng it move. 

scarcely at all. The etfeCt is a locking of the moving bleak beneath the 

reglon 01' greatest mine excavation. Equilibrium is attained and turther 

4It movement inhibited. 
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The collapsed portion of the Plus 16 adit checks the above meohanics 

perfectly. , It wou.ld be expected, he.4 the hillside block of ground slid 

straight down the ,alope toward the adit. that the top ~il''ld east eorner or 
the adit sets would show the ~eritest pressure. Photo No. 7 shows that 

the pre ~5ut'e was predominantly horizontal,from the east, and Qause by ' 

the tilting ot the hillside blook to the east. Becauee of the lock1ng ac" 

tion, I venture to prgd1et no more extensive dlsturban~& in this area, 

other than minor elides in wet weather. ince these slidee will be d1rec~ 

tow·ard the glory .. hole or south of it" no harm to the shaft can poasi ply 

ensue. Slides, it 1s true. will continue above the shatt; but the natural 

slope on whioo. they wll1 occur has no relation to the glory-hole subsiden.ce. 

OONOLUSIONS. 

It is concluded that the shaft 1s 1n remarkably good ,¢ondltlon; con

Sidering the hazards its original location have given 1t, and the three 

years and five months of complete neelect it has suffered sinoe the Lueky 

T1ger oompany left the prOperty; that the shaft showe 'no elgn ot pressur$' 

from the south,and that its dietort1on ia due to lack ot pressure on the 

north and caved conditions 1n the shaft iteelf below water level. Further. 

and independently of any study of the shaft,it is concluded that min1ng 

opere-tfona by the Lucky Tiger-Combination Gold Min1ng Oompany have decreased 

the tendency tor rock slides toward the headfrnme. and by removal of o1fer

lying rock have decrea.sed tho tendency for rock squeeze northwards toward . ' 

' the location 'of .'the Boston Mo\telumne shaft. 
< 

ithout cor~ective measures,surfa.ee slides toward the shaft will 

continue, and without retlmberine. the up~ r portion of the shaft will 

eventuallY oollapse, as all timbered Ip~n~ workinge do without at~ention. 

But theee mattere ere unconnected ' ih any way with mining operations conduo

ted by the LuCky "T1gett campen, during their tel}ure of the property,except 

in so far ae these mining operations have served to halt the progress or 
-18-



" . . . 
d.eterlQ~· t1.o!1. Operations of>,' t~ . ~u~ky Tige.r-Oombine. tion Gold Mining 

Corn~~ny have had no deleterious effect whatever on the Boston Mokelumne 

• shatt. 

San Francisoo,Galli. 
Decaabe~ 19th,1938. 
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Photo 10 • . 1. 

Shaft collar and 1'leaiitr8ll'Je. 8hatt elide baok ot 
collap,collap." retaining wall on ooll~. TOp 
ot glory-hole seen above headtrame.wl~ measlv. 
footwall on the r18h~ Portal ot Plus 16 level 
v1sible t~ough b~adtrame 



Photo 1fo. 2. 
R1m ot Glory"'Holetupp~l" left. Portal,Plua 
16 Level.,.. center. Headframe',r1sht. Shaft 
s11de,lower lett hand third of pIcture. 

Photo Ho. 3. 
lIeacU'rame flower lert. Shatt el1de" to 
right and dlaconally upward £ram head
trB.m$. North end Glory-Hole baok of tree 
near right edge picture. 

" 
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Photo No · 4. 
Look1D8 down o~Rtral oomparbm&nt or .shatt 
from just below ·collar set. water 18 at 
bottom and or vis1ble portIon or rail •• 

- , 

Photo No. e. 
South aide ot ellllft. End plate ot 0.011-. •• ~t 
• t top ot plotUJIe. 8o~k rea te on 41 vlder Qt 
S tt s., No.1. 
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Photo NO.8. 
Plus 16 Level. Looking toward 
portal. Ground little d1sturbed. 

Photc- No. ? .. 

J 

_------11 , 

Plue 16 Level. Looking south,toward crushed 
portion. Extrame side pressure .from lett. 
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