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REVIE\'i/ OF COAL PRODUCTION r\'. TEXAS 

IL n. :- n::-z£t. 

Coals ,,ere u.mon!!' the nr,-t of the 
many minernl resources of Texas to at· 
tract the illtcntion of the enrlv settler. In 
1 G l ') they were nlrendy e:-.ploitcd. al thuu;:::li 
1Jbviously on a small scille only. L. F. 
LTieritier shows on the m;ip accompany­
ing his report ··1~ Cbamp-D'Asile, tableau 
topograpbiriuc et hislorique du Texas, 
etc.", puhli:;hed in Po.ri.s, France, 1819 
(second edition ) , a "mine de char hon de 
terrc ·• [ coal mine]. The location of th.:i.t 
,)Id mine is nbout 25 leagues east of 
Trinity River and nbout 27 lea!!i.es west-
11ortl1,~·est of the presidio of Chi~1:l on the 
hranches of Sabine River in en~t Te::cas. 
This means that in 11319 the east Texu.! 
brown coals were known and exploited. 

Coals J.l'e formed by geologic proce:,:!r.s 
nut of lhe remain« of plants. Thus the 
11:,ture and composi1ion of n coal is Je­
pendent on the composition of tho original 
nt1,r material, l!rnt i~, the plant remains, 
and lhe durnlion o.nd clrnracter of the 
:;:1:1,logic proc~sses which shaped the plant 
rc:mn.ins into those scdimcn~arv rock- bodies 
tl.nt :ire c.i.lleil coal seams. · 

Using the dur!ltion and intensity of J.he 
geologic procl'.'15Cs as a ~uiding line, one 
r.:m cl:i~sifv the cn;ils into « continuous 
~cries which lw::ins with ,;o::ds tlwt were 
aff,·rl.,,rJ Ly ~c~lo~ic proces,;;es of short 
durntinn and low intonsllv onlv and emh; 
with those that were affel'Lcd ·r,,r ::I Ion!! 
1i111e anrl with his:h intensitv. That scri~s 
j,, roughly rC'pre';cnted b~ · the followi11~ 
,:!u~"es of f'oal: 

Prat--> Li1;nilc ( ur G1 ow•i 
Coal)--> Ditu~ninous Coal--> 

Anthracite--> Graphite 

·\mong thflle tl-ic peat is least nff Pr·1cd 
l>y _:!colo~jc proce~scs. ln it the pln.ut 
1·,.rnui !l!l can he H'P 31'::ttcrl rericl ii v into 
individual strands :ind identified ,1;; ,o tl1l'ir 
l,ot:mic::tl n.:iture. P>':il is al!o of verv low 
•jlt'rific ::;ravity aml h<1s hi;zli primmv 
pnrll,,j l \'. On the other enJ nf the 0 eriPS 
lhc .~rophite is a material so 1horo,1;dil~· 
,dined lhat it does not contain anv bQt:m­
ical sl rncturrs: it is rll.ther a minc1:alo'!i<-al 
material rompo~P.r! of crr,t:il~ ()f carbon 

and its orgo.nic .origin can be sur:tnised only 
from data other than botanical structures. 

Lignite is near the beginning of_ tblll 
series of the classes of coal. It contains 
more or les! clearly ,-epo.rable ieces of 
bot;121ical m.'.lterio.l idcnti fiable as zed 
n)ot:., leaves, twigs, and tree trunks: but 
besides this material there is a considerable 
::im.ount of earth,, to dense, more or less 
friable malerinl that can not be identified 
,t~ a b,)t:111i..:al entity Lw risual in."pcction 
without the aid of microscopes. TI1c color 
Df li!;nile is uimallv J. 1·erv dark brown, 
an,1 the color of the finely di-;_,ided material, 
such as one obt;:1111!! on n mineralo!!'ical 
streak plate. is characteristically dark 
chocolate-hrown. For that reason it is 
prrhaps bett.rr to c::dl this kind of coal 
·-brown coal," ns the word lignite implies 
rlc-•rinllion frnm wood (li'.gnr,m)-a deriv!l• 
ti,111 which is on 1y partially consistent 
with !he n:.iture of the plunt remains that 
11cnt into tlie ma,dn-::: of li!!nitc. Mo5t 
li!miles arc snft, friable. or c~umbh·. have 
!;~,, :;,pcci!ic a:r::tvny. and compa~atively 
hi/.!h primarv porol!ity. They contain 
la.r!!C quantities of watPr. Some of the 
mim:,frcsh lignite from Tcxa1-, was reported 
with a water content of -16.3 per cent. 
How~vrr. this seems to hm·e bren an ex­
trrmc ca;,.e as most of the fre:;;h lii:mite 
from Te~:n~ was found to contain about 
l '.i to 3S per cent of moisturP. 

ni:i1111i11n11s f'o.il ii, 11~·•::d Iv hrowni;.h 
black to deep black in color, and the 
mi1wr::iio_c!ic streak is hrowni!h to grayish 
bl::it:k, The botanical slru1'ture is only 
rarclv vi::1ihle with the n:-iked eve but can 
lit', rlrtPrtPrl umfor the micros~opP. after 
pri•parn1io11. The bitutninom; coals have 
,·om,idl'r::ihlc luster, on frc!-h i:-ross-hrl'ak~ 
api>rnarhi11g zlus!!v or unrl11ou,: luster. 
Th~v :.re :i1~(~ cort"idcrnblv h:inler than 
li~nile;. an<l more coherent· Their natural 
p;1ro~itv l,. low. 

'A .~p•·c·inl ,ariety Df bituminous coa.l i'5 
ran11l'l cnaL distin~ui~hed from bituminous 
, o,.il ll\ its dull waxv luster untl 1esloer 
hardrw~t!. It i;. sn rich in volatile con• 
~lilue11t;. that pieces of this coal will burn 
wirh ,in unu:mally Inn!! :ind vi\·id name 
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like a candle, from which its name lS 

derived. 
Coal seams being derived from layers 

of accurnu lated plant remain:; a Te essen• 
tiallv verv specialized kinds of strnta. It 
is n~turnf that such Javers of accumulated 
plant remains can originate only in very 
special places and environments and only 
during certain special geologic times. 
Althou~h plant remains may have been 
available in the geologic past in many 
different places. they 1• •~rt rarely accumu• 
lated with so Ii ttle ad,,iixture of foreign 
;<ubstances as to form coal seams rather 
tirnn impure enrbonnr~ous sediments of 
I iule value as a fuel: 

To illustrate this thoudit it is necessarv 
to utilize the concept of geologic cycle~. 
It is known that in the creologic past the 
:<Ca has advo.nced over aid ret'rented from 
the land repeatedly. The procession of 
µ;eoln::,ic events from one ndvance of the 
sea lo the next ~ucceeding advance is 
knowri as a cvcle. and the sediments 
rlqJosited sucres.~ive!:,' one upon the other 
at a place during an entire cycle arc called 
a cvdothem. Such a serir~ of sediments 
1~ ·com posed nf verv di ITercn t strata. 
Tll('ni are the deposit:/ nf the sen suclr-as 
c·al1.'.areous ~hales. the d,,pi,:;;itl'i of the 
.~trund as beach ,:ands, la,!oonal deposits 
o 1· c;:u·ho naceous ~hales. an<l man v others. 
,\ mu 11µ: the multitude rJf strata of such a 
nclnthem. it is only the dt>po~ils of one 
ddinile stage of the cycle which can con­
taiu coal seams, At that stage the land 
surface must have been low and flat and 
the land must have been sinking slowlv 

so that the deposits were being protected 
from erosion and oxidation. At the 5ame 
time no large rivers were bringing in 
quantities of sand or mud to cont1:nninale 
the organic deposits of plant remains. 
Such specialized conditions can have ex­
isted onh- rarel\'. One realizes from a 
5tudy of such sedimentarv cvcles and their 
sediinents that only a sm~l! 'portion of the 
Texas sediments cun contain coals. And 
on the other hand such stud,· can lead to 
the discm'ery of new and as yet undis­
CO\•ered coal .seams. 

COAL DEPOSIT~ [\' TEXA::i 

Ligni/e.-Jn Texas. lignites are present 
in the sediments of the Gulf Coastal Plain 
which are of Tertiary age. The lignites 
ilfe wide!~- distributed amon~ the manv 
thousand feet of thick sediments. How• 
ever, most of the,;e l'eams are either so 
thin or sl-iort that thev have no commercial 
importance. Lignite·~ of commercial im• 
portance are found only in two belts of 
strata. One of lhe,<e is the Wilcox group 
I ,;cc map, fig. 55) ; much I ess important 
,ire t1,ose in the Ye!:!;ua formation. Both 
are part of the Eoce1;e deposits of the Gulf 
Coustal Plain Tertiary. 

The Wilcox group of ~ediments enters 
the State in the ~outh in Man~rick and 
\Vebb counti~ and extends in a broad belt 
through the Coastal Plain country to 
Howie County in the northea~t. Another 
r,ulcrn p area is the ~o·called Sabine up 1 ift, 
which t·enters around Panola and Shelby 
counties. 

Fo1n1,,\TIO,~S ( :,n I,\/ 'd'il; ( :n:\! \1 FIU:IM. !11mw 'i I ,I) \L IJEl'O~rl,; I~ 111 E 
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T!w fulln11iu~ eot111tic! are cro~~N1 iw 
ihc lwh of Wde~x: oulcrops and 5onw h,n·~ 
IH•<'11 or ,,,r producers o( brown coul: 

, \ r11Jc·r~oll 
\1ol"'( o-.u 

B!u,:trn11 
B,·,ar 
ll,mi,· 
Caldw,·11 
/'amp 
1 ~a:--!'i 
( :tit•rok,:,~ 
lli1n111it 
F,ill., 
F, a11klt11 
F,,,t-..,rn11e 
( ~001.u le~ 
I ~t,•!!~ 

• :1i:1,!aJ11pe 
f L:1:1 ,1,.,;or, 
ll,·1 l,•1:-0,1 
I l,'l.,,in, 
l.t·•· 
I.,.,,; 
l.l111Pclone 

\htn011 
\b,·rrid, 
\1,·dina 
'\libn 
\lorrt" 
'larn;:,lo,,l1e~ 
\/,n-:UTO 
Panola 
Haln~ 
Hoh,-rt~un 
Jtu,k 
~UjJiHt'; 

.'>hrlh, 
~mith. 
Tim-. 
L:\'uldc 
Yan Zandt 
\ihil,h 
\'i'illi,111Nm 
\\'jl,r,o 
Wnod 
Zamia 

Th,• y, ... ,,ia Cnrm:H inn i;; 5i nii i :.rl" dis, 
1•n~•· 1l. I! ,•n!(•r~ l lw ::-1a le i 11 !lw · ,rm th 
i11 :--1.uT C.111111; «nil exh:nrl:s in :i lwlt lc-:;!5 
I\ id" ilwn tlw \\'ili-o:,,; nutnnp thr,n1;,:h the 
C-1ilf Co,1~1al l'l,1i11 ,o ~a!iine (ou111v ii tlte 
'·.i.~L Lii::11 I I!'~ 11 f I j IC \' l'!.:\l3 f Cl ;lllllt irnl 
11,•r,. 11111wd l,1 tlu• H11u,-lo;1.L1•n11 Cu11111\· 

Cnal C.,n11pan;. near Lo\'elady in Houston 
L .. 11111\'. 

Tal;l1: ,-how.~ a I cra;.:ed ::m::il y~r~ of 
l,rowr1 n,als from the c1epo,-its of T.qxas. 

Ni1r1111 i1rn11s crini.-B ii um i r,011~ ;,nu l i,; 
l'n,n11I in Tl''\,1S 1n »lrat.:i ,,ldf'r than 
T1•nian. l11 lhi ... Sl,itr it i;; f,,und in Cre• 
1 a<·rou,-· ,rnd I 11•1111~ v I ~·anian bed;::. 

\\"l1,•n•a,.; the l"i,1,1:r Crrtacenm; fnnnu· 
lit111-" ,1rr jH1n•ly marim• :md devnid of u,al 
in Hl':tdr .di tl11•ir •'Xil'rl;<,\H> 011t<·rop"- in 
T,·,a--. 111 Ilic l:i11 Cr:rnd.- r••;!ion thf'~ ,trc in 
p:1n 11<,11-ma1·1111i and ,·i,nlain n,al ~•·ams. 
C,t1,111wrr·ial ldu1rni11m1~ n,;ii i;; p1·1•~1·11l in 
1!11' i ['111'1" Cn·l.u·t·1111:- f11rmalir1n!" i11 Bn:w. 
, tn ,111.l l'n•~idi;, v1n11li,•,, ncnr :-ian C,1rl1>, 

aw/ in :\fo1·en,-k C,1u1111· t1t',1r ,11,· 1,,1,11 ,,f 
Ea~IP. Pa:s:s. A prnspN:t ,if hituminuus 
eoai is reportt>d from the L.,,1~ .\Iou11tui11s 
in Hud1;peth County. 

T,d1le 2 .~hows ~n111e ,.,,!edrd analne:. of 
biwminous:. r:oal from thr Ea:.de Pa~s coal 
field. J{u1-eri,·k Co11nt1·. Texu$, 

Table 3 gi1·es :-ome· :,elect,'d analyse5 of 
bttu111ino11s coal from lhe S:in Carlos coal 
fie-Id. Tlii:- 1·oul will coke. 

Bitumi11uu,-. coal of Pt:!1111s1·h·auian aac 
nc-,ur~ in llorth-cenlrul Tex~~- Coal ~,f 
thi;; a~e has been found in the following 
COlllllies: 

\r, h1•r 
llrnwn 
1:11IPn1,u1 
L1,-ll,wd 
r:,.itli 
l,wk 
\lt-C11!1och 

,tnnu;.:oe 
l\d,, l'irw, 
P.,r k,·r 
~tt1 1,heon~ 
\\'i,~ 
\ 0\1'1/.'. 

or the variou.~ coal ln~d,1 found in these 
counlie5, the mo:-t import=int are the 
Tliu rl ,et'. Briclf!eport. and Chuflin c:oul. 

The Thurl,er eoal i,- the b,1se of 1he 
\liner:il \Velis ror111atton nf the Stral\'I\ 
~roup. It wus mint•d ul Thurber. Gordon, 
~lra11n, and f:uck Crt-!·k. its thiekne,-;;; is 
1/1 to 2:l inche;;. The tl1ick1w;.s in the mine 
at ll<1<:k Cre1·k. P .1rkt·r C11unty, is 2::! 
itwJi,.,_; at the Strrrn'11 mim.:,:. in ;;;outliern 
Palo Pinto Counlv. it is 2G iw:bes; and in 
the Thurhc!' mii1es. i11 nortlwrn Er.llh 
c.,1.11111. lhe ;:J,\Pf'a:_:e thickl!e-~ ;,; 21: iud1e~. 
Th,• lh.11. nJ.hm ·.,f the l'11nl ran"'e,; from 
l l ., ;oo l O t :1. 750. l lit· !'1 xed c·~1rl11111 pPr­

' ,_•nl,,:.::' ron!!in~ from lll.H lo .Sl per cent. 
Tiu' cuul ll'i!l cr1ke. 

The ,:oal at Bridµ-c1,11 rl. \\ i.,e Ct)II nl,. 
oc,~urs neal' the top of the Palo Pinto ior­
matioll of Lhe C.111~ on group. lt is fouml 
from lhir.l,::eport lu lh(: outcrnp ;.omhwe,;t 
nl' Pt•rrin hut dn1\,- 1wl PXlt!nd for ulldcr­
µ:rou ,111 down the di P· r ll p I ac·t!s I ii111?:<tone 
direl"tly ii\crlie-.: tht· ,;oaL Tlic Bridgeport 

Fo11M.\'flO,'- Cn,;·n1,1,i: !:u',1\II IICI 11. Bin. '.ii \oi:., C:n,IL Dr:Pt>.,!T~ l:'i TIil. 

l{rn C1n.,ra: H1.1,u,,, oF T,:;,._,,. 

~ T;Ly~ul' groi1 p 
\t.1.HHI !!t•oqp 

1 Ea:,:1,· Ford :;-ro11i, 

i,:, .. 1 nndidn r°Hrniation 
F.1ria:-. iritrn;1J1011 

{ J/mo:, iormatiun .tr 

·'"" (:11rf,,., fwd.,"' 
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coal 1s 18 to 22 inches thick, sub­
bituminous with a fixed carbon ratio of 
.1-6 to 47 per cent and a B.t.u, value of 
12.000. The Bridgeport mine was the last 
bituminous coal mine to cease operation 
in the State. 

The Chaffin coal is in the Thrifty for­
mation of the Cisco group. It is known 
onlv to occur at the Chaffin mine, 2 miles 
east of Waldrip, northern I'vlcCulloch 
Countv, where it is 20 inches thick and 
overla.in hv limestone. The coal was con• 
sidered to' be higher in grade than is 
usually found in thi,; region, but the thin­
ness of the bed and its clist:mce from a 
railroad have prevented its being worked 
successfully c ommercia !l y. The re a p· 
pears to be no analysis available. 

The la.st production figures availaL le 
are for the year 1943. In that year there 
was only o~e bituminous mine· acliYe in 

This mine, located in Palo Pinto 
County, produced only 9097 tons of an 
approximate value of S:39.000: of this 
::imount 7562 tons were shipped by rail­
road. 

The following are some selected analyses 
of Texas Pennsyh·anian coals: 

Nu. 7, C:lsrn. L,~!laml Co,rnty .................... . 
\;n. L Thurber, 1-:ratli Cnnnty ................... .. 
'fo. 7, J ermy11, J,wk County ....................... .. 
:,.,.,. 1. :strnw11, P~J., l'into Cotmty ............ ···-
:'-/o. l. Wra1hcrforrl. !'.irko>r Count1·. 
Bri,li-:rport, \Vise Co .. nty .............................. . 
N,,. 7. l.<>vi11~. Yrnrn,:: County-·· ........... ,, .... . 

1.1.-H 
2. 7(1 

ill.:!\ 
l.116 
'.LiO 

12.SO 
liUl(l 

Carmel coal.~The Texas cannel roal is 
found in Tertiary strata of the Rio Grande 
region. Comme~cinl deposits occur in 
Webb Count,·. The c~nnd coal of th:u 
area occurs i~ ;;everal seams of which only 
two were mined. The::e are the San Pedro 
and the Santo Tomas seams. The hori­
zontal extent of the:-e seams along their 
strike is small. because northward thev 
split into ~evern I thin seams which are..no 
lon,.,.er commercial. Thus the useful de­
posits seem to be confined Lo \\"ebb C.Junly, 
although the strata r,rnti nue into the next 
adjoining: counties to the north. 

Tnble 5 shows selected analyses of the 
two coal seams. 

The coal has an unusually low moisture 
content. which is obvious! v a desirable 
feature. However, the coal is also high 
in ash and ~ulphnr. The coal is so rich 
in hituminous matter that in many places 
in the mines oil was found seeping from 
the rocks. In spite of some drawhncks in 
the Mmpo:,;ition of this c:mnel coal it is 
dearl v a valuable material. The chief 
drawback in the u,-e of this coal is the 
!?;rea~ di~lance of the coal from its poten• 
tiu! r'larkets. 

\'ol. <l.l"Hi 

C1,mh, Fi.·u•;I 
\1t.* 1.~f C.J.rb11tt \.~ 11 Sui:pbur D.t.u. 

Hl.!1-1 l:!.O:? n.:-o 2.'J-i ll.101 
11.9:i 50.0fl 7.97 1.98 12526 
:11-1.18 '.9.{11 22.1',l 1.p.,1- Hl .. 'i 10 
:{9.70 .S0.6.S 9.6.'> 2.'JI 13,563 
39.:iO Sil.')') <J,.S l 2. lll 12AHl 
16.26 -1-').!2 1-1.62 2.11 12,190 
.17.70 [9.00 1:uo 1..15 12.709 

FORMATJO::.s CoNT,'!NlNC C!nnn:m:1,1. C1,'<i'H:1. COAL Dt:l'osn-s 1,; nm: 

Guu Co1>S1'AL Pi.i.m or T,:xAs 

I~ ~{/~;~~~·:=::::::::::::=:::==:~~~::::::: :::~ .... :·=:: ......... -- ............ ·- ................. •· - . ::::.~::::=:: 
I Oli.;oc~ne .. --··•···· ,.··j;~k~,:;;··;.;rollr =::::: :: . ····· ..... ·::::=.::::.:::=:·::.:=:::::: :·:::=:===:~::~ 
I ,· Ye:::1,a fr,rm:itiun 

Tertiary ......... I I I .nnl \ ln11mnin form:1tio11 
Eon:ne ........ - ....... I Claiborne ~roup ...... / 1_: l'P~; MnunJ Sd1111m iormr11io11 • r '-'ith Santo 

~
1 1 nm::is ~:·am, 
j ! 8ip:fr1rd frirm,aiu11 • ( with Sun Pedro seam J 

I ~ W i !cox gro a p.. . ...... :~~.~r·i·z''. .. '~~~········- -······• .. ··-·, .............. •·· · • •······ · .. 
, Palco,-ene .......... , ..... - ..... . 

• lnrl ic.t11 Les Q\:.cu.rfen.ce ,.,.r comm~rcial caiin<' [ coal deposit.•. 
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OBST,\CLES TO F:XPLO[T.:\ TION OF 
TEXAS COAL 

Markets .-Although coal deposits of 
economic quality are widely distributed, 
their economic explcitation is severely 
restricted. Coal is a bulkv material, nnd 
large quantities must be shipped to make 
a mine profitable. Therefore, ease 0£ 
transportation is of great practical Jm­
portance. Tn give an obvious ex11mple: 
\Vhereas brown coals are wield v dis­
tributed in the Wilcox outcrops of ·Texas, 
only those places of that expansive out• 
crop area that are within t"l1:s\· reach n f 
rail mad lines or enjoy otherwise easy 
transportation ha\'e been exploited. The 
proximity of markets is also a determin­
ing factor. So1ne oi the Texas coals, al­
thoug-h of high grade, cannot yet be ex­
ploited profitably or on n large scale be­
cause they are for removed from markets. 
The cam~cl coal uf \'i'tbb C,Ju 11L 1·. for 
instance, is one of the Lest as far as quo.lity 
is concerned, but its exp!oi tation suffers 
from the lnck of a larg-e depend.:ible 
market at a reasonable distance. As the 
,Lmsity of population increases in Texas 
and as the industrin ! i:rntion progresses, 
new and en!ar)!erl markets for these coals 
will be e~tahlished. Then manv deposits 
that are now dormant will become eco­
nom irally i 111 port ant. 

Competition .Jt'ith other fuels.-Coal as 
a furl-and for ~onwti1ne lo come its chief 
use will rr1rn:iin llrnt nf a fuel-is in com­
petition with other fud,-. ln Texas it is in 
cornpFtiLion with fup] oil and gas. This 
is well i I lu,-trated l,y l he i 11/lucnce of the 
µ:reat Ea~t T<"xas oil field on lignite pro­
duction in C'u~t T <!:(,I". Defore th is great 
field came in, lignite was prodL1ced in 
many mines in cast Texas, for instance, at 
Eva1;,-ville nnd Bear Grass in Leon Countv 
:rnd ,it L1>1 e lad v 111 I [ou,-/011 C,lll nl'/. 
Howewr. i.lS the East Texas oil fielrl began 
to pro<lt!!'C oil so abundantly, the"-c m{i1es 
were forced to ~hut down. a11d some of the 
rnine villa~r" are now aL.:imloned. 

Prr)(ludion l1robf,·111s .-T n many in­
~tnnces pro1l ti clion rncthods in tlie T e:rn.s 
coal mim•~ w1·re pri111i1ive, and even today 
it is po~,-i h!e Io prod ur·e cou! hy primitive 
:md i 1w~ I wn,-i VI' 1m·:uh ill 1·u I vi ng on] y a 
srn;_i II ca pi ta! i in c,-1 nwnt. As y1~t the min­
iu;:r lias not prqgre"~et! to :my great cleplh 
and has not mo1·ed far from the outcrop of 



tlie coal beds. One of the chief difficulties 
of underground mining in the lignite mi1w,; 
was the weakness of the strata. Thus ,iif • 
lll:u !ties with the elimination of water 
breaks were encountered in some cases. 
In most, if_ not all, underground mines the 
pillars of coal could not be removed be­
('UU:-e of early collapse. The mining 
methods have been described in the report 
on Leon Countv. 

DEVELOPMENT-PAST AND FUTURE 

The coals of Texas were discovered very 
eo.rly. A map of Texns puhli!hed in Paris, 
France, in 1813 shows a coal mine in east 
'['11:-..a,,, iudicating that tl1e coal was at least 
kuown at that date. In 1839 Dr. J. L. 
fliddcll de:-.1.:rihed brown coal from the 
h,mks of Trinity River. ProJuction and 
Lise of coal started around 1850 :is some 

PRODUCTJON OF 
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published reports indicate. H0wever, 
this e:.irly production wns vcrr ;;mall and 
~trictl y l ocul. Rd lab le production figures 
are a\ ailublc from WU:: (;!l. i Sec !i!.!. 5(1. 1 

Future !Jroduction of Tex:1;; coals de­
pend.:;; on very many economic factors. 
Cual as a fuel for home use has probably 
onlr :1 niry limited future. At µre::cut 
this .field is served by nalur:il gas wherever 
lhe ms.rkct is :.1 concentrated one sucfi' as 
in the more populous settlements. These 
settlements will probably continue to be 
served by natural gas as long us this fuel 
is so abundant. This condition wou Id tend 
to restrict the home fuel market consid­
erably. 

The most prom.i:,;ing outlet for the coals 
as fuel is in the i ndusti·ial field and i.n the 
fuel supply of power plants in such llre:J.S 

where natural gas is not eo.sily available, 

COAL IN TEXAS 
1888 -- 1942 - "["•' --l---,, ... -.-

-r--·~-~-
l\ROWN COAL 

II\'.'') 1i,to 

Fig. 56. 
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but where the coals are convenie11th­
located. The ~uccessful operation ot The 
liniversity of T~;o;::i.s power plant in Austin 
Kith lignite is an example of thi!! rnrt. 
Another po,-~ible future us-e of the co:ils 
b in conjunction with chemical rxtr::u.:tion 
plnnts where the coals could lie· nsed not 
merelv as fuel but as a raw material for 
chemi~al extraction. Al pre"ent hruwn coal 
mined about 12 miles l!Outhwe~t of :\lar­
sha1L Harrison County, is being used by 
a plant in ;\-fo.rshall for the manufacture 
of nctivated carbon. 

However, should in the future the pro• 
duction of ]Jetro!eum :ind natural gas not 
keep pace with Lhe continuou!ly risin~ 
demand for these product!!, then condi­
tions for prnlluction of coal:. would !'.hnngc 
~o much that ;.i new era of economic e~­
pluitation of the ,'.o;.ils mip;ht aritie. UnJer 
such conditions conls mi~ht be produced 
ag-nin in quantities equal to or g;reater 
them were taken from the ground in the 
years 1917 to 1920. 
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GYPSUM RESOURCES AND MINING ON THE HOCKLEY DOME, 
HARRIS COUNTY, TEXAS 

H.B. STENZEL 

The deposit of gypsum mined hy The 
Hockley Gypsum Company of Houston, 
Texas, is located about 4 miles south of 
the settlement of Hockley in northwestern 
Harris Couuty, Texas. The mine can he 
reached from Houston by the concrete 
hig];tway U. S. No. 290 (Houston to Hock­
ley, 35.3 miles) aud improved county 
road (Hockley to mine, about 4.6 miles). 
The mine is connected by a spur with the 
tracks of the Southern Pacific railroad. 
The mine spur enters the main line of the 
Southern Pacific system (Houston to 
Waco) 2.75 miles east-southeast of the 
depot at Hockley. 

The buildings, structures, and under­
ground workings are on the land of the 
Warren ranch, John Warren e.sl:ate, in the 
northwest corner of Thomas Coghill sur­
vey, northwestern Harris County, Texas. 

SURFACE FEATURES 

The area under discussion is in that part 
of the Gulf Coastal Plain which is known 
as lhe Coast Prairie. This is a region of 
very low, subdued relief sloping gently 
toward the Gulf. 

The surface of the region around Hock­
ley is covered by the Lissie formation. 
The upper portion of this formation, that 
is, the portion that occurs around Hockley, 
is predominantly a poorly bedded, clayey 
sand. However, dean and fresh exposures 
of this formation are rare on account of 
the low relief of the region. The surface 
soil produced by the fonnatiou is a light 
brownish-gray, clayey sand, loose aIJd 
porous in many places. The subsoil is 
usually a coherent, dirty rust-orange-red, 
massive, clayey sand and may be 10 feet 
or more thick. 

In the vicinity of Hockley the Lissie 
formation extends southward to the so­
called Hoekley scarp. This scarp is a 
well-marked, though gentle descent from a 
plain, the Alice terrace, standing near 
Hockley approximately at an elevation of 
220 feet abmre sea level, to a lower plain, 
the Beaumont terrace, standing at an eleva­
tion of ahont 165 feet above sea level in 

f.hi.i vicinity. As both terraces have a 
slope toward the sea, the Alice terrace a 
greater one than the Beaumont terrace, the 
descent immediately at the scarp h, only 
about 30 feet and takes place in a. distance 
of about one-half mile.1 

The Hockley scarp may be seen along 
U. S. highway No. 290 about 5.8 miles 

'southeast of Hockley railroad depot. 
From there it extends in nearly a straight 
line southwestward to the vicinity of the 
mine. Here it is rather irregular and out­
lying hills are present., These hills are 
clothed by the Lissie formation and rise 
from the Beaumont terrace about a mile 
from the Hockley scarp. 

South of the Hockley scarp the surface 
of the ground is composed of the soils 
of the Beaumont formation. These soils 
are predominanlly dark to black, deep, 
sticky, sandy day. 

GEOLOGY 

SURF.I.CE Gi:OLOC'( 

The two surface founations, the Lissie 
aud the Beaumont, are composed of un­
consolidated materials, and outcrops of 
hard rock formations are generally absent. 
An exception is the hard rocks exposed in 
Rock Hollow, a south-flowing creek drain­
ing the region around the mine. In the 
bed of this creek, iust below the concrete 
..:rossing of the county road leading from 
Hockley to the mine, there is exposed a 
flat bench of jointed, hard, grayish-white, 
poorly bedded, very fine-grained sand­
,,;tone. The abundant cement is whitish 
and porcdlaneous in appearance. Oc­
casional small open pores are in the sand­
stone; other pores are filled with bluish­
whitc, translucent, waxy, opaline or chal­
cedonous cement. The age of this rock is 
not known, hut it is probable that it is 
older than the Lissie formation. Alex­
ander Deussen2 thought that this rock was 
possibly a part of the Fleming fonnation. 

l.Comp11re Lhc ~xc~llent t-o,pogrnphie n1ap:!!i made by the 
1.::-.S. Geoiogicd Suuey: Hackley and Swan.so.n qu:adr-an.i:l e!:! 
(Hatris Countr1 Tex,H1), s.c:ali, 1/31680, contou.c ilitervalt 
l foot., 1920 and 1919~ respecliitely. 

2 For :referiem~ei!I, :11,ee uLiler4ture/t PP~ 214--:215~ 
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However, rocks of that type are not known 
from the normal Fleming formation out• 
crops. The presence of opaline cement 
.seems to indicate a Catahoula age for this 
sandstone. 

SUBSURFACE GEOLOGY 

Numerous test wells have been drilled 
in this area, and these wells have proved 
the presence of a shallow piercement•type 
.salt dome centering in Thomas Coghill 
survey. This salt dome was named the 
Hockley salt dome and was described by 
Chapman and by Deussen and Lane. Ad­
ditional local data were given by Teas. 

The salt core of the dome, composed of 
rock salt, rises to within 1010 feet of the 
surface. The top of the salt is fairly flat 
dJid level at a depth of about 1010 to 
1110 feet. The sides of the salt core arc 
.,;teep and descend to unknown depth. The 
diameter of the salt core at its top is ap· 
proximately 2 miles. The sail of the core 
is being ruined by the United Salt Corpora• 
lion. 

Above the salt lies the cap rock, which 
is of considerable thickness over the top 
of the dome but tapers to a thin edge al the 
margins. The greatest thfokness pene­
trated by a test well is 995 feet in The 
Texas C~mpany Jolm Warren No. l in the 
northeastern part of the ca11 rock. The 
Lop of the cap rock is less fiat than that 
of the salt core. The map of the cap rock 
tPI. XIII) shows the configuration of the 
top of lhe cap rock by lines of equal depth 
to cao rock drawn al 1000, 400, 200, and 
100 feet from the surface. The shallowest 
cap rock was encountered in Freeport 
Sulphur Company John Warren No. 17 at 
74 feet and in the mine shaft of the United 
Salt Corpoution at 76 feet. The5e data 
seem to indicate that the shallowest cap 
rock is in a north-northwest trending line 
through these two points and off center of 
the dome to the northeast. An area in 
which the cap rock lies at more than 100 
but less than· 200 foet depth is to the north 
of the center of the dome. The gypsum 
mine is near the east edge of this deeper 
area. 

The cap rock is composed of several 
layers differing in lithologic composition. 

The bottom layer is composed chiefly of 
anhydrite rock. This rock is composed 
mainly of the mineral anhydrite (CaSO,). 
The layer was studied by Teas in the salt 
mine shaft. Many joints cross this layer, 
and horizontal joints are common. The 
joint faces are slickensided and commonlv 
carry a coating of .fine pyrite (FeS2). 

Horizontal bands of sandstone and irregu­
lar fragments of the same material occur 
in the anhydrite. The anhydrite layer is 
the thickest of the cap rock layers. In the 
salt mine shaft 885 feet of anhydrite rock 
are reported by Teas. This figure seems 
to be the maximum recorded thickness 
of the layer. 

Above the anhydrite layer is the gypsum 
layer. This layer is composed chiefly of 
gypsum rock. The rock is composed 
mainly of the mineral gypsum (CaSO, 
+2H20) with some minor impurities of 
silty shale and anhydrite. This is the layer 
that is being mined by The Hockley 
Gypsum Company. A more detailed de­
scription of the features of this layer in 
given below. 'lne gypsum layer is present 
only over the central area of the cap rock 
and disappears towards the edge of the 
cap. Where the cap rock lies at 400 or 
more feet depth helow the surfaee of the 
ground, the gypsum is absent as far as the 
well data indicate. Even in the central 
area there arc some places where the gyp· 
sum layer is thin. In the salt mine shaft 
only 18 feet of gypsum rock were recorded. 

The top layer of the cap rock is the 
limestone layer. This layer is rich in the 
mineral calcite ( CaCO3 ). It is brecciated 
and interwoven with veins of calcite and 
flecked with calcite vugs, many of which 
arc oil-filled. Barite (BaSO,) and stron­
tianite (SrCO~) are present in minor 
amounts. The thickness of this layer is 
variable. In 1he salt mine shaft 31 feet 
were r ecorded. 

Above the cap rock there arc unconsoli­
dated deposiLs of sand and clay. Many 
of these beds are porous and water­
hearing. Tl1e best description of these 
beds available at present is the one given 
from memory by Mr. J. M. Lloyd, at that 
time manager for the Tidewater Gypsum 
Company. 
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Log of ffrpsum mine shaft. Recorded by M~. 
I?. B. McCarur for the Bureau of E con.ormc 
Geology, Jwie 23, 19l8. (Com pare fig. 57.) 

Approximate 
depth 
Feet 

Fossil oysters., which crumbled in the 
air 

B.uite concretioM varying from ¾. inch 
to 2 inches in diameter, about 1.5 
feet thick --------­

Lignite hed - ·- --·---
Oil sand. containing heavy petroleum, 

1.5 feet thick ___ ___ _ 
Quicksand 
Jlydrogen sulfide gas (H,S} __ -. -···:··:­
B.ed 16 to 16 feet thick, conta1rung lllhC• 

Hied tree trunks forming the centers 
of 2-foot concretions ______ _ 

Llmestone --·- -----·--··------Gypsum _________ ----
Total depth _ __ _ 

GYPSUM ROCK 

45 

47 

60 

66 

80 
97 

110 
136 

The gypsum rock of the cap rock is now 
accessiblo in the 200-foot level of tbe 
gypsum mine. Several varieties of the 
rock are vi!!ihle. One variety is banded 
with darker and lighter gray colors in 
nearly horuontal layers up to 4 inches 
thick. This banded variety is finely crys­
talline but may range up to mediu~­
crystalline. It is visible in two places m 
the mine (see Pl. XU). 

Another variety is finely crystalline, 
irregularly blotched with vario1;1s sh~des 
of whitish gray and gray. This var_1ety 
consists of irregular blocks of vanoua 
shapes and siz~ composing a breccia. 
Layering is discernible in some of the 
blocks and is in various directions depend­
ing on the position of the_ p~rtlcul_ar block 
in the breccia. The matnx m which th~e 
blocks lie is finely crystalline and 
thoroughly recrystallized and adheres 
firmly to tl}e enclosing blocks. The whole 
mass, bloclcs Md matrix, is so thoroughly 
welded together by recrystallization of the 
gypsum that it is difficult to find the bound­
aries of the various blocks and to recog­
nize the mass as a breccia. It fractures as 
a unit and not along the boundaries of 
its components (Pl. XIV-B). 

Locally vngs are found. These are 
usually lined with large, clear crystals of 
gypsum and filled with water. Their vol­
umetric content is usually small and they 
do not seem to present difficulties in 
mining. 

Along the latest planes of movement 
one finds coarsely crystalline gypsum, 
which fills completely or nearly so the 
cavities between the two walls of the break. 
In many instances the gypsum of these 
bre.iks is slightly twisted so that its cleav­
age planes are uneven. This indicates a 
slight movement after crystallization of 
t}1e gypsum. The whole gypsum body is 
traversed by countless slippage planes. 
However, nearly all of these are tight and 
closed by r ecrystall ization of the gypsum 
so that tl1e mass is essentially impervious 
to the passage of water. This is evidenced 
by the dusty dryness of the mine in which. 
aside from the shaft, only few minor water 
seeps were encountered underground (see 
PI. XII). 

It is natural tl_iat gypsum rock should 
Ii.ave the abi lity to recrystallize readily 
and so to close any breaks or pores. 
Gypsum is slightly soluble in water. At 
21 ° C. one part of gypsum is soluble in 
420 parts of water. If a snfficiently long 
period of time is available, gypsum would 
he taken in solution and redeposited by 
the moisture present in the pore space and 
openings of the rock. In this fashion open 
breaks or pores would tend to clog and 
the breaks would gradually weld together 
by recrystallization. 

The gypsum rock visible in the mine 
encloses numerous fragments, tatters, and 
blocks of shales. Many of these enclosed 
blocks are sooty black to gray-black, lam­
inated, micaceous or silty, in some cases 
very silty shale. These blocks are tta· 
versed by countless, small, slickensided 
s lippage planes, and their bedding is con· 
lorted aud twisted so that tl1ey do not show 
lamination readily but appear to be black 
mud rather than a shale. Many of the 
blocks are dry and as a consequence break 
into brittle fragments. Only one shale 
body was found to be p lastic. This is 
the shale 15 feet east-southeast of the shaft 
on the 200-foot level. These shales are 
fragments of older sedimenl.ary rocks 
penetrated by the salt core of the dome 
and brought from greater depth to this 
level. The outside boundaries of these 
shale pieces are very irregular and cut al 
any angle across the bedding of the shale. 
Usually the shale fragments are bounded 
Ly slippage planes and are drawn or 
smeared out into long tatters along these 
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· planes (see Pl. XII). In featuring the 
shale on the map it had to be exaggerated 

• aomewhat to allow representation of the 
smaller, thinner bodies. Many of these 
are so NOall and so mixed with gypsum 
that they are not objectionable. It has 
been found impossible and unnecessary to 
map all minute minor shale inclusions. 

At the present status of mining, shale 
is present in sufficient quantities to be 
objectionable only to ~e east of the shaft 

· and along the east side of the cross cut. 
It has been broken into in several places, 
but as can he seen from the map it has 
been skillfully avoided in the newer work• 
ings active at the time of the investiga­
tion. Future effective mining will depend 
on continued skillful avoidance of the 
larger shale bodies guided by continuous 
underground mapping. 

QUA.LITY 

The gypsum roclc is intimately and in 
varying proportioil.'l mixed with impurities, 
of which the above described shale seems 
the most important at present. Through 
skillful mining operation the more ~b­
viously impure portions of the gypsum 
rock and the larger shale bodies may he 
avoided and left uutouched nnderground. 
In addition, by chemical tests it is pos­
sible to check and guide mining opera­
tions so that only gypsum rock of desired 
quality is mined. 

Numerous analyses are available of the 
widerground gypsum rock. These an­
alyses are from the various core tests and 
give a representative picture of the com­
position of the gypsum layer as a whole. 
It must be pointed out that this picture 
includes also such portions of the layer as 
are not pure enough and which under 
normal, skillful mining procedure are left 
underground. Certain portions of the 
layer will have to be left untouched 
underground under any circumstances, 
because pillars must be left standing to 
support the roof of the mine. By choice 
the less valuable portioil.'l of the layer may 
he left st.anding as pillars and only a very 
small amount of useless material, if any, 
need be removed. 

In summarizing the analyses given in 
the appendix, it is evident that an exten­
sive body of high-grade gypsum is prerent 
and that the minable gypsum rock meets 
specifications. 

QUANTITY 

Through the core tests made by various 
companies it is possible to outline ( 1) 
the extent of the cap rock, (2) the depth 
at which it lies, (3) the extent of the 
gypsum rock layer of the cap rock, and 
(4) the quantity of gypsum rock available 
to mining. 

The extent of the cap rock was first 
shown by Deussen and Lane. Somewhat 
improved but in essential features .similar 
data are given on the accompanying map 
(PL XIII). Wells and core holes known 
to have reached the cap rock are shown 
on that map. It may he seen tliat out.side 
the 100O-foot line the eap rock descends 
very rapidly down the sides of the salt 
core and in many places it also thius out 
completely. In other words, the 1000-
foot line comes very near to heing a fairly 
representative outline of the margin of the 
cap rock. The size of the area enclosed 
by this line is 2.5 by 1.8 miles and the 
shape is ovoid with the longer axis from 
N- NW to S-SE and the lesser axis goiug 
through the north-central part of the out­
line. 

Depth of the cap rock is shown on the 
map hy the 1000, 400, 200, and 10O-foot 
!in~. Each of the lines denotes depth to 
the top of the cap rock measured from the 
surface of the gronnd. The elevation of 
the surface of the ground varies from 203 
to 162 feet above sea level, although as a 
whole the ground is very flat. As these 
lines are constructed from depth data 
without regard to sea level elevation, they 
are not contour lines of equal elevation 
above sea level. Rather they are in the 
nature of isopach lines giving the thick­
ness nf the overburden above the cap rock. 

From the configuration of the lines it 
may be inferred that the top of the cap 
rock is flat, although somewhat uneven, 
and that toward the margin it d~cends 
with increasing steepness. The 100.foot 
line indicates a broad and shallow ha.sin, 
open to the north, situated in the north­
central part of the cap rock area and 
flanlced in the east and west by broad 
ridges. 

As has been explained above, the 
gypsum rock layer is only one of the 
several composing layers of the cap rock. 
Therefore, its extent i~ either equal to or 
smaller than the cap rock. The greatest 
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thickness of the gypsum rock, 128 feet, 
was encountered in The Hockley Gypsum 
Company core hole No. located west 
of the gypsum shaft. This core hole is in 
the north-central part of the cap rock area. 
However, in a general way the greatest 
Lhfokness of this layer is over the mid­
portion of the cap. In radial direction 
from the mid-portion the layer gradually 
pinches out before reaching the 400-£oot 
line. There are several test holes near this 
line which show the gypsum to be absent. 
However, there are too few of these 
marginal data to establish accurately the 
thin outer edge or the actual margin of 
the gypsum rock layer. In view of the 
fact that along the 400,foot line the 
gypsum is either absent or of negligible 
thickness that line can he assumed to he 
the outer margin of the gypsum rock 
layer for aH practical purposes. 

Within the 400-foot line the gypsum is 
of thi,ckI1eSJ:.es. some places 
there seems to he a rapid change of thick­
ness. For instaDce, the salt mine shaft 
disclosed gypsum :rock of only 18 feet 
thickness hut The Hockley Gypsum Com­
pany core hole No. 11 disclosed 128 feet 
plus; both are in the north-central part 
of tbe cap rock area within a short dis­
tance from each other. In other places the 
changes in thickness are not so extreme as 
that, for 1nstantce, in the area covered by 
The Hockley Gypsum Company core holes 
in the vicinity of the mine. 

Tho quantity of gypsum available and 
recoverable may be calculated from the 
various core hole data. It is very large 
arid sufficient to sustain the local industry. 

MINING 

MINING AND PRODUCTION METHODS 

The shaft used at present was originally 
sunk by the Tidewater Gypsum Company 
of Texas in 1928. The shaft had remained 
unused since about that year and was 
cleaned out and repaired in 1944. Orig­
inally it was only 136 feet deep. It has 
been deepened to 234 feet. It is a two• 
compartment shaft 8 by 14 feet in cross 
section. Only one of the compartments 
is in use at present. 

Mining is done at present only on the 
200,foot level. However, a lower level 
is contemplated and can be opened np 
readily, because the shaft is already ex-

cavated to 234, feet depth. Drilling is 
done by Chicago pneumatic stoker and 
Sullivan and Ingersoll-Rand jackhwmners 
supplied with compressed air a 315-
c.f.m. Ingersoll-Rand compressor. It is 
planned to use electric auger drills later 
on. At present loading of the gypsum rock 
is done hy hand shovel and larger blocks 
arc broken to convenient size by hrumner. 
The roek is loaded onto buckets. 

The bucket lift hoists the rock and dis• 
charges it into a hopper, which is above 
the crusher. The crusher is a 7-inch Allis• 
Chalmers Newhouse gyratory primary 
crusher. This crusher reduces the rock to 
the size which is desired by cement plants. 
A heh-bucket elevator discharges the 
crushed rock to an Allis-Chalmers 2-deck 
Aerovihe screen of 3 by IO-foot size. A 
horfaontal belt conveyor carries oversize 
material back to the gyratory crusher 
(Pl. XIV-A). 

A. belt conveyor carries the material to a 
Stephens-Adamson box car loader, which 
distributes it in the box cars. Shipment is 
oy box car and open gondola. A stock 
pile operated by scraper-hauler system is 
near the tracks. 

At present all gypsum sold is used as a 
retarder in Portland cement manufacture. 

MINH((; HAZARDS 

In tho course of refitting the shaft and 
opening up the 200-foot level some dif. 
ficuhies were encountered. These com­
prise ground water leaks and presence of 
hydrogen sulfide gas. 

Ground water occurs in the unconsoli­
dated sediments which overlie the eap 
rock. In undisturhed condition only the 
uppermost portion of the cap rock, the 
limestone layer, is cavernous and per­
meable to water. The lower portions of 
the cap rock including the mass of the 
gypsum layer are water tight or very 
nearly so. This is evidenced by the dry 
condition of the 200-foot level, in wbich 
only minor water seeps are present and 
where nearly all the walls and the :roof 
are dry. 

However, in sinking the original shaft 
insufficient care was taken to wall off the 
water horizon and water leaks from the 
overlying unconsolidated and porous sedi­
ments. The amount of water entering is 
not serious as it is being handled success-
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(A) Shaft au,I plant of The Hockley Gyp!;um Company, near Hockley, 
Harris County, Texas. 

(D) Gypsum rock in the mine. 
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fully by pumping for short periods. Al­
though it may not be found necessary, it 
is probable that methods can be devised 
by which the shaft can he made to stop 
leaking. The mine levels should prove 
dry or nearly so and very little difficulties 
are to be expect.ed from that source pro­
vided sufficient care is taken and core hole 
exploration is preceding the mining op­
erations. 

The roof of the present Jevel appears 
sound on examination and the strength 
of the cap rock is such that it should 
support a roof under the present condi­
tions and procedures of mining. It is 
obvious that care must he taken not to 
weaken the roof in any way. 

Hydrogen sulfide gas is present in the 
mine aud in some of the ground water. 
The gas i.s obnoxious but is readily re­
moved by proper ventilation. No diffi­
culties should he encountered under the 
present system of ventilation. 

HISTORY OF DEVELOPMENT 

The first well at this locality to pene­
trate to hard tocks was drilled in 1902 
by Lee, Napier, and Spears in the Theodore 
A. Sully survey. This well entered hard 
rock, probably sandstone, at 13 feet con• 
tinuing in this lo 60 feet. A small quan­
tity of oil was found in this rock and 
black shale was found below. The pres­
ence of a salt dome at this locality was 
first suspected by Mr. Patillo Higgins in 
1905 on the basis of gas seeps in shallow 
auger boles and hydrogen sulfide-bearing 
water seeps. The first six wells were 
drilled hy Mr. Higgins in 1906 to 1908. 
These wells entered cap rock at shallow 
depth and proved the existence of the salt 
dome. Later exploration showed in many 
instances that part of the cap rock was 
composed of gypsum rock. 

ln 1928 Mr. Howard W. Kenyon of 
Houston became interested in the possi­
hililies of gypsum mining near Hockley 
and investigated the cap rock. For test­
ing and exploration, 9 wells and a shaft 
were dug proving the presence of an ex­
tensive gypsum rock deposit. The shaft 
was 136 feet deep. The shaft entered 
gypsum rock and its bottom was in that 
rock. A prospectus entitled "A new source 
of potential wealth in Harris County, 
Texas" and dated October 1, 1928, was 

printed and a company, Tidewater Gypsum 
Company of Texas, was formed for the 
exploitation of the lease. It is not known 
whether this company produced gypsum 
commercially except on an experimental 
basis. Due to the depression years of 
1929 to 1932 no further work was done 
and the property remained dormant. 

Later exploration was taken over by 
the Texas Gypsum Mining and Construc­
tion Company. It is not known how much 
exploration this company condu~ted. 

In 1937 Mr. Kent B. Diehl, then presi­
dent of Gulf Portland Cement Company 
jn Houston, became interested in the 
gypsum mine. The first report on the 
deposit was made for Mr. Diehl by Mr. 
Thorald Field of Superior, Wisconsin. 
Then in 194,2 Mr. Diehl and Ms associates 
formed The Hockley Gypsum Company. 
This company obtained leases covering the 
salt dome area and proceeded with ex• 
ploration. In the eourse of exploration 
15 core holes were drilled in the vicinity 
of the old shaft. The old shaft was 
cleaned out and deepened to 234 feet. 
This proved a very difficult task on ac­
count of considerable water leakage 
around and through the old shaft and on 
account of the poor original construction 
of the shaft walls. However, the diffi­
culties were overcome in 1944 and the 
shaft is now in continuous operation. At 
first operations were in charge of Mr. Axel 
F. Peterson and Mr. A. J. Ragel, superin­
tendent. The present superintendent is 
Mr. Matthew P. Rowe. The mining of 
gypsum has now passed the experimental 
stage and is on a commercial basis. The 
gypsum is being shipped to Houston and 
other places. Some of it even goes 
overseas. 
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APPENDIX 

This "Appendix" contains analyses of the gypsum rock from the Hockley salt 
dome and drillers' logs of the cap rock. These data are presented e.s a substantiation 
and documentation of the subsurface geology of the Hockley salt dome cap rock. 

AN.UY5ES OF GYPSUM RocK J'ROM HoatLEY SALT DoME 

The following 5 analyses were made by Mr. R. M. Wheeler of the Bureau of 
Economic Geology from samples submitted by H. B. Stenzel. The samples were 
taken by Mr. Matthew P. Rowe in presence of H. B. Stenzel. They were taken 
vertically down the exposed working face of the 200-foot level at the places indicated 
on Plate XII. The samples were obtained by chipping off small pieces with a pick 
at few inches intervals. Samples 212 to 214 cover 10 feet and samples 215 and 216 
cover 12 feet vertically, in each case the entire exposed working face. 

Com-
NllDI• Free bined Acid 
her Semple Description H,O H,O insol. R.O. c.ao so. 
212 202 XCN Center 2.S9' . ···-·--- 0.03 18.54 1.57 o.ox 33.30 45.66 
213 202 XCN East side 2.S9' ........ 0.03 :ro.24 0.87 o.ox 32.35 45.35 
214 202 XCN We.~t side 259' ···- 0.02 20.42 1.06 o.ox 32.35 45.15 
215 213 DW North &ide 12'- ...... 0.02 20.00 2.37 o.ox 32.20 45.22 
216 213 DW South side 12',., ___ 0,02 20.11 2.17 o.ox 32.00 45.02 

R emark!: Carbonate reaction noticed with cold, dilute HO. 
Date: May 12, 1945. 

The data presented in the next pages consist of analyses of samples talcen from 
cores of the Freeport Sulphur Company core holes. These analyses were made by 
the Lone Star Cement Corporation, Houston, Texas. The analyses are followed by 
drillers' logs and analyses of the core holes of The Hockley Gypsum Company made 
chiefly by the Colorado Assaying Company, Denver, Colorado. At the end is 
appended a report made to Mr. Howard Kenyon by J. N. Gregory containing infor­
mation about the shaft and analyses of samples taken therein, 
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LONE STAR CEMENT CORPORATION 
HOUSTON Pl.AMT 

Freeport Sulphur Company-Hockley, Texas, Well No. 9 
Samples ta.ken from cores at Freeport, Texas, April 28, 1939 

Feet from surface 
From To SiO, Al.0, CaO so, H,0 Total 

92 96 0.92 0.04 32.16 46.00 20.63 99.75 
96 102 1.84 0.24 31.88 45.60 20.44 100.00 

102 108 1.56 0.06 32.02 45.80 20.54 99.98 
108 109 26.00 0.40 26.60 32.61 14.30 99.91 
109 116 0.16 0.12 33.60 45.51 20.60 99.99 
116 126 1.68 0.20 31.92 45.60 20.49 99.89 
126 131 4.56 0.36 30.74 43.97 19.73 99.36 
131 136 3.76 0.20 31.21 44.64 20.03 99.84 
136 142 l.12 0.08 31.88 45.58 20.45 99.11 
142 152 1.20 0.28 32.05 45.8'2 20.56 99.91 
152 162 0.56 0.16 32.30 45.18 20.72 99.92 
162 172 0.48 0.08 32.37 46.27 20.77 99.97 
172 182 0.96 0.28 32.13 46.00 20.62 99.99 
182 192 0.32 0.34 39.70 55.57 4.00 99.93 
192 202 0.44 0.40 37.70 52.00 9.00 99.54 
202 208 0.92 0.42 41.20 54.81 2.30 99.85 

Well No. 9 drilled by Freeport Sulphur Company is about 4200 Ieet southwest of Tidewater 
mine shaft. 

From 92 to 182 feet from surface is a fair grade of gypsum. There are spots of very bard silica 
balls scattered through the cores. Silica is noticeable in lump form from 96 to 109 feet and from 
116 to 152 f~t in these cores. 

Anhydrite i& found at 182 feet and continues as far as we have tested, which iB 208 feet. 

Gulf Portland Cement Company t ested 50me of these cores with the following results: 

Feet from surface 
From To SiO, Al,O, CaO so. Loss 

102 108 33.0.'l 46.21 21.10 
136 142 32.43 45.80 22.17 
172 1B2 33.43 45.70 23.16 

Ho115ton, Texas 
May IO, 1939. 

WNE STAR CF.MENT CORPORATION 
Hous·roN PL/.NT 

Freeport Sulphur Company-Hockley, Texas, Welt No. IO 
Samples taken from cores at Freeport, Texas, April 28, 1939 

Feet from surfaco, 
From To SiO, Al,0, Ci,O so, H,O Total 

108 110 3.40 0.20 31.37 44.89 20.12 99.98 
110 120 4.22 0.12 31.H 44.54 19.97 99.99 
120 130 1.08 0.32 32.08 45.90 20.58 99.96 
130 140 7.08 0.24 30.16 43.14 19.34 99.96 
140 150 0.92 0.12 36.92 52.82 9.00 99.78 
150 160 1.00 0.16 39.18 56.05 3.55 99.94, 
160 164 0.80 0.32 40.36 58.45 0.07 100.00 
164 173 0.36 0.20 39.76 56.87 2.75 99.94, 

Well No. 10 drilled by Freeport Sulphur Company is about 4600 feet south-southwest of Tide­
water mine shaft. 

Gypsum is found from 108 to 140 feet with some silica balls scattered throughout. 
Anhydrite is found at 140 feet and continues as far as we have tested, which is 173 feeL 
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Gull Portland Cement Company tested some of these cores with the following results: 

Feet from surface 
From To 

115 
130 

118 
140 

SiO, Al.0, CaO 

32.43 
32.43 

so. 
46.37 
45.39 

H,O 

20.97 
20.85 

They evideolly had some piece:s without silica. halls. 

Houston, Texas 

May ll, 1939. 

Feet from surface 
From To 

104 
109 
115 
132 
141 
148 
153 

108 
115 
124 
141 
148 
153 
161 

LONE STAR CEMENT CORPORATION 

HOUSTON PLAN'!' 

Freeport Sulphur Company, Hockley, Texas, Well No. 14 

Samples taken from cores at FreeporL, Texas, April 28, 1939 

SiO, Al.O, CaO so. Loss 

Not determined 0 
38.72 3.28 33.30 0 23.85 

0.72 0.08 32.26 46.14 20.71 
0.52 0.08 32.90 47.00 19.45 
1.48 0.18 31.98 45.77 20.18 
1.48 0.20 40.00 56.87 1.45 
0.72 0.08 39.40 53.23 6.45 

217 

Total 

Total 

99.15 
99.91 
99.95 
99,59 

100.00 
99.88 

Well No. 14 drilled by Freeport Sulphur Compan')' is about 2700 feet ~uthwest of Tidewater 
mine shaft. 

Sandy lime11tone from 104 to ll5 feet, 
Gypsum from 115 to 124 feet. 
Anhydrite and gypsum from 132 to 141 feet. 
Gypsum from 141 to 148 feet. 
Anhydrite from 14B feet to as far as we have tested, whicb is 161 feet. 

Gulf Portland Cement Company tested some of these cores with the following resul1e: 

F cet from surf ace 
From To 

LIS 
132 

124 
141 

Houston, Texas 

May 12, 1939. 

SiO, Al.O, CaO 

33.13 
33.03 

so. 

45.58 
47.07 

H,O 

21.50 
20.91 
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LONE STAR CEMENT CORPORATION 
HOUSTON PLANT ' 

Freeport Sulphur Company-Hockley, Texas, Well No. 16 
Samples taken from cores at Freeport, Texas., April 28, 1939 

Feet from surface 
From To SiO, Al.0, CaO SOi Loss Total 

204 212 1.52 0.24 33.00 43.15 21.59 99.50 
212 221 l.60 0.32 33.50 42.05 21.95 99.42 
221 229 2.52 0.32 33.00 42.74 20.72 99.30 
229 238 1.08 0.20 33.20 45.21 20.40 100.09 
238 246 14.24 0.36 29.00 36.29 18.28 98.17 
246 250 4.16 0.12 32.20 42.33 20.12 99.53 
250 258 10.48 0.16 30.80 40.06 18.70 100.20 
258 263 15..32 0.20 28.40 37.73 17.85 99.50 
263 271 8.80 2.08 28.98 41.45 18.59 99.90 
271 274 22.88 0.40 24.95 35.60 16.00 99.83 
274 232 1.44 0.44 38.70 55.36 4.00 99.94 
282 290 0.80 0.52 40.50 58.60 1.38 100.00 

Well No. 16 drilled by Freeport Sulphur Company is about 4800 feet south•southeast of Tide-
water mine shaft. 

Gypsum is found from 204 to 274 feet with hard silica balls &:attere.d throughout. 
Anhydrite is found at 274 feet and continues as far as we tei;ted, which is 290 feet. 
Houston, Tex11S 
May 13, 1939. 

Foot from surface 
From To 

127 
135 

135 
145 

LONF: ST AR CEMENT CORPORATION 
Housrm, PLANT 

Freeport Sulphur Compeny-Hocldey, Texas, Well No. 17 
Samples taken from cores at Freeport, Texas, April 28, 1939 

0.72 
l.80 

All), 

0.16 
0.60 

CaO 

56.00 
54.80 

so. 
0 
0 

Loss 

42.86 
42.58 

Total 

99.74 
99.78 

Well No. 17 drilled by Freeport Sulphur Company ls a.bout 2850 feet south•eouthwest of Tide• 
water mine shaft. · 

There tesu, showed this to be limestone between 127 and 145 feeL 
We .are doubtful of the 135 to 145 feet sample being representative of this depth, as the log 

of the well li5l.s gypsum from 138 to 145 feet; however, there was no gypsum in the broken core 
which we made our analysis from. 

Houston, Tex!lli 
May 13, 1939. 

Hodde-y Gypsum Company core hole No. I on John Warren Estate leG.ic, Location: (J() E & W-
200 S. Com,rn;nced 3-25-1943; completed 4-20-1943. 

Driller's log: 

Surface •.sand and boulders 
Limestone streak.~ in sand ........ _._ 
Water sand ····---
Limestone, "°lid -·· .. ··-···--····· ..... . 
Shale and limestone .............. __ .~ 
Limestone ··--·····-·-··-·--·-·-···· 
Limestone and sand .... ••·---·-····--
Sand ---···-······-····-···-
Limestone, solid 
Sand aod ~hale, hard ... - .... -••········· 
Limestone ·······-··--•---········ .... . 
Anhydrite and gyps,.,m ............... . 
Shale -······ ·-··--·-'"··--·····-·· ..... . 
Gypsum ..... ·-············-·········•··-···-
Gypsum with 1Jhde streaks-·-··· 
Gypsum .. . ............. . 

0-62 
62--65 
65-99 
99-105 

105-118 
118-119 
119-129 
129--130 
130-152 
152-154 
154-163 
163-168 
168-169 
169-178 
178-180 
180-188 

UriUer's log: 

Gypsum ········--··-··- ·---········­
Gypsum -···-····-·---·-··-- ····-···-·· 
Gyp1Jnm 
¼ foot cavity at 221', gypsum ...... 
l foot cavity at 23~', gypsum .. _ ... 
Small cavity at 247', gypsum ..... ,-
Gypsmn ............ •····----·•--·--
Gypsum -·--• .. ·-··----· ............. ----·-·· 
Gypsum ----···· ______ ········-······-
Anh} tlrite and gypsum ...... ··-···-··-
Anliydrite ................... _ 
Anhvdrite ......... ·-·-··-
Anhydrite ............... _ 

Total depth 

188-198 
198-208 
208-218 
218-228 
228-238 
238-248 
248-258 
258-268 
268-270 
270-278 
278-281 
287-297 
297-300 

308 
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Detail of lir,,t 62 feet from graphic log of core hole No. l: 

Surface material 0-10 
Clay 10-20 
Quicksand 20-27.5 
White clay 27.5-40 
Water a.and ________ 40----62 

Cored Recovery Cored Recovery 

ll8-l28 ···---
128-138 
138-148 ---------- ... ------
148-154 ····--------------­
J S1-158 ··------------------ _ 
158-163 --- ---------·····-
163---l68 ---···· _______ _ 
]68-178 ······----
178-188 
188-198 ---
198-208 _,, _____ _ 

Analyses 

168---175 
175-185 
185-195 
195-205 ----~T~m-
205-215 ~~------
215-225 

0 
l foot 
2 
1.5 
1.5 
0 
4 
6 
6 
9 
9.5 

% so, 
45.21 
41.96 
42.08 
50.02 
46.72 
39.62 

208-218 
218-228 -------.. -·-
228-238 ----
238--248 -----·······-
248-258 --.-- ······-
258---268 --- ·········--
2b8-278 _____ _ 
278-287 -- -----
287-297 ---.-----.. ······---
297-308 -----

Analyses 

225-240 
240---255 
255-270 
270-290 --··--·-
290-308 

8.75 
8 
5.25 
7 
8.5 
5.75 
9.5 
8.25 

10 
10 

% SO, 

41.44 
42.24 
44.58 
51.80 
54.72 

Hockley Gypsu.m Company core hole No. 2 on John Warren Esuite lea,;e. Location: 100 S-
00 E & W. Commenced 4-----2-1943; completed 5-20-1943. 

Driller's log : 

Surlaoo 0-42 
Sand and broken formation .. ___ 42-60 
Water sand _______ 60-90 
Soft shale_______ 90-100 
Limestone 100-101 
Broken limestone _______ 101-111 
Hard shale lll-132 

Analyses: 

Feet from surface 
From To 

149 
163 
176 
201 
208 
213 
227 
2.37 

163 
176 
201 
208 
213 
227 
237 
255 

so. 
42.75 
44.40 
41.65 
45.35 
50.25 
40.95 
39.95 
50.65 

Driller's log; 

Broken shale 
Shale and anhydrite~---­
Shale 
Gypsum ____________ _ 
Gypsum and shale ___ _ 
Gypsum ···•··----------

CaO 

31.10 
32.15 
32.35 
33..20 
38.15 
32.48 
35,35 
38.57 

Total depth __ _ 

Insoluble 

4.60 
1.95 
4.00 
LOS 
0.65 
4.60 
1.05 
0.35 

Combined 
HI) 

19.05 
19.55 
18.35 
18.90 
7.95 

lltlO 
17.50 

7.50 

132-135 
135-138 
138-146 
146-169 
169-179 
179---279 

279 

Denver l, Colorado, June 24, 1944 
The Colorado Assaying Company 
By Edmund Phillips 
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Hockley Cyp5um Company core hole No. 3 on John Warren E$tote lea.se. Location: 100 N-
00 E & 117. Com.menced 5-21-1943; completed 6-Z- 1943. 

Driller's lor;; 

Surface -------- 0-47 
Oil sand _______ 47-52 
Shale 11nd sand_ _ ____ 52--75 
Limffitone _______ 75--78 
Shale _ _______ 7S.SS 
Hard sand and limestone___ BS-93 
Shale and hard sand 93-103.5 
Shale and hard sand ____ 103.5-106 
Anhydrite and gypsum .... _____ 106-109 

Analyses: 

Feet from surface 
From To so. 
129 139 44.00 
139 145 45.20 
145 159 44.50 
159 179 40.00 
179 199 39.90 
199 207 51.25 
207 215 43.05 
215 236 55.15 

Driller's log : 

Broken gypsum ..... . 
Gypsum, l' of e~----
Gypsum with !!h!lle seams __ _ 

Gyp.5\lrn l' shale 9' - ·-·-············-
Gypsum l' shale 9' __ _ 
Gypsum l' sh.a.le 9' __ _ 
Gypsum 
Anhydrit.e --,-----­

Total depth ··----

H>•J-119 
119-129 
129-159 
159-169 
169-179 
179-189 
189-216 
216-236 

236 

Combined 
CaO 

31.80 
32.43 
32.23 
28.80 
30.45 
36.62 
32.70 
39.85 

[nsoluble H.O 

2.95 19.55 
1.05 20.00 
2.00 19.70 

11.30 17.90 
9.40 17.20 
0.40 11.00 
2.50 19.05 
0.55 3.50 

Denver 1, Colorado, June 26, 1944 
The Colorado Assaying Company 
By Edmnnd Phillips 

Hockley Gypsum Compan.y core hole No. 4 on Joltri ll'arren E11tole lease. Location: 1()() N-
100 W. Com.menced 6-2--1943; completed 6-16-1943. 

Driller's log: 

Surface ·--····-·----··----­
Oil sand ··------

0-42 
42--48 
48-61 
61...a5 
85-150 

Sand ___ ___ ···--···--··-
Black shale ---·------·-­
Sha.le -------------------· 
Limestone --------------··---­
Limestone, anhydrite and gypsum 

150-15S 
155-165 

Analyees: 

Feet from ~urfa.ce 
Frorn To SO. 

155 170 
170 210 
210 226 
226 244 

1S5 
165 
175 
165 
195 
205 
215 
225 
235 
245 

43.20 
43.80 
40.80 
51.05 
42.05 
44.25 
44.20 
44.50 
35.40 
46.65 
ll.72 
41.60 
47.50 
52.40 

Driller's loit: 

Shale streaks, 3' gypsum _______ _ 

Gypsum -·-····-··--·····-·----
Gypsum 2' broken san.-d __ _ 
Shale and gypsum _ _____ _ 
Gypsum _ ____ _ 

Total depth 

Cotnbined 
CaO Insoluble H,O 

32.45 3.70 18.60 
32.10 3.75 IB.90 
30.90 6.75 17.95 
37.80 0.55 8.30 

165--175 
175-208 
200-218 
218-228 
228-246 

246 

Denver 1, Colorado, June 26, 1944 
The Colorado AsMying Company 
Ey Edmund Phillips 
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Hockley Gypsum Compcmy core hole No. 5 on John Warren EJtate lease. Locatwn: J()I) N-20(1 
W. Commenced --; completed --. 

Driller's log : 

Surface ---------···-···--
Oil sand-----······--­
Hard S&nd -------.···----
Shale __ _ 

Shale --··········· .. -----
Hard white shale__ 
Anhydrite _______ _ 

Analyses: 

0-65 
65-70 
10-75 
75-128 

128-137 
137-147 
147-152 

Feet 
148 _____ _ 

158 --------

% so. 
45.7 
45..2 
44.4 
4.2.6 
45.3 
44.3 

16/l _____ _ 

178 --------
188 
198 --------

Driller's log: 

Gy-pswn ·-------­
Shale 6½' gyps11t1.1 3½'--­
GyPswn 
&oken shale and gypsum ___ _ 
Gypst1m 
Broken core catcher ____ _ 
Oil sand and gypsu~----

Feet 
205 ___ _ 

218 -·------

% so, 
44.8 
46.5 
44.2 
37.7 
5.2.6 
55.6 

2:28 --------
238 --·------
258 ·---- ---··----267 bottom _______ _ 

152-177 
177-187 
187-197 
197-207 
207-247 
247-257 
257-267 

Denver 1, Colorado, July 14., 1943 
The Colorado Assaying Company 
By Edmund Phillips 

Hockley Gypsum Company wre hole No. 6 on John WuTren !"sta:r.e le,ue. u,cation: 100 111-14 
S. Comnum.ced 7-8-1943; completed 7-25-1943. 

Driller's log: 

Surloc:e -----... ··--·-­
Oil sand 
Water sand -····----------------··--­
Li.gnite shale --·--·------
Hard black shale. ____ _ 
Hll.l"d sand --·-----­
Broken limestone and shale--.---­
Gypsum 
Gypsum and shale _________ ., .. 
Shale streaked with gypsum --- .... 

0-39 
39-45 
45-72 
72-ll4 

114-120 
120-132 
132--135 
135-148 
148-158 
158-168 

Cored Rooovery 
136-148 8 
l 48-158 ·--------------------- 10 
158-168 4 
168-178 -----------~nH•A~ 10 
178-186 8 
186-190 ~---------aa-~ 4 
190--198 .. 4 

Analyses: 

Feet % so. 
138 4.5.4 
148 ----···--- 44.2 
158 45.4 
168 ----···-·•--·-- <14.0 
199 44.8 

Driller's log: 

Gypsum 7' shale 3½'---­
Shale 5' gypswn 3½.'---------
Shale 4' gyp!,WII streak.a __ _ 
Shale streaks ______ _ 
Gyps11t1.1 
Broken core catcher _________ ··----··--
Gypswn 
Gypsum 7' anhydrite 2'-------···-·· 

Total depth -----------------··----·· 

168-178 
178-186 
186-190 
190-198 
198-208 
208-218 
218-248 
248-258 

258 

Cored Recovery 

198-208 9 
218-228 9½ 
228-238 .. 9¼ 
238--242 4 
242-248 6 
243-258 8 

Feet 

219 --------

% so3 
46.l 
45.0 
40.l 
44.0 
53.2 

229 ···-··-----2.39 _____ _ 

249 --···-------
258 ...... 

Denver l, Colorado, July 31, 1943 
The Colorado Assaying Company 
By Edmund Phillips 
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Hodd.ey Gypsum Company core lwle No. 7 on John Warren E.,tate lea.se. LoL'Jllwn: 200 W--00 
N & S. Commenced 7-J0-1943; completed 8-7-1943. 

Driller's log : 

Surface _____ --------------
Oil sand ----------------···----­
Water Nnd ---~------,·-·-------------
Sandy shale -----------·· _____________ _ 
Shale ---------------------•··--­
Lignite shale 
Shale _________ _ 
Sandy shale 

0-45 
45-48 
48-65 
65-75 
15-92 
92-98 
98-115 

115-125 

Driller's log: 

Broken limestone ---------··-············ 
Solid limestone --····-·-··----·-··-·· 
Broken limestone and hard sand_ 
Cavity lost returns_ ________________ _ 

Hard sand -------····--------
Shale or hanl sand __________________ _ 
Gypsum 

Total depth 

125-128 
128-134 
134--151 

151 
151-157 
157-100 
160-172 

172 

Hockley Gypsum Company core hole No. B on John Warren Estate lease. Locution: 100 E-00 
N & S. Commenced 8-9-1943; completed 8-14-1943. 

Driller's log; 

Surface _______________________ _ 
Oil sand 
W a!er sarid ______________ _ 
Shale, ---~----~--
Gypsum streaks ___ _ 
Shale and streaks of gypsum ____ _ 
Gypsum streaked >vith &iale ___ _ 

0-49 
49--58 
58-72 
72-161 

161-162 
162-168 
168--177 

Dri!Ier's log: 

Sandstone and gypsum _________ _ 
Water sand _____ _ 
Sandstone and gypsum ___ ..... ____ _ 
Gypsum 
2' Gypsum <I,' anhydrite ______________ _ 

To19.1 depth ____ _ 

177-179 
179-182 
182-188 
18S-208 
200-214 

2H 

Hockley Gypsum Company core hole No. 9 on. John Warren Estate lea.se. Local.ion: 3MJ W~ 
N & S. Commenced 8-14-1943; completed 8-25-1943. 

Driller's log: 

Surface ____ _ 
Blue shale _____ _ 
OH =d ------------------­
Water sand -------­
Shale -------------· 
Lignite a.nd sanu__ ____ _ 

0--41 
4,1-55 
55-65 
65-87 
87-90 
90-95 

Driller's log: 

Sandy shale ---------------------
Shale and boulders_ ... _, _______________ _ 
Sand rock ________ ,. ____ . _______ _ 
Washed down after hole stood 24 

hours; lost hole hr cave in. 
Total depth 

95-102 
102-135 
135-146 

146 

Hockley Gypsum Company core hole No. 9½ on John. WarTen Estate lease. Lucati.on: 300 
W-20 foot oOset E. Comm-enced 9-1-1943; completed l0-8-1943. 

Driller's log: 

Surface _________ _ 
Shale ______________________ _ 
Oil sand ________ . ____ _ _ ___ _ 
Lignite ---- ---------- --
Shale _________________________ _ 
Shale and sand _______ ----------·• 
Shale and boulders _______ - -----
Anhydrite ___________________________ _ 
Water sand_ _ _________ _ 

0-45 
45-80 
80-90 
90-98 
98-112 

112-126 
126-141 
141-143 
143-144.5 

Cored 
158.5-164-.5 
164.5-174.5 
184.5-194.5 

Recovery 
8 

---------- ------ 10 
10 

Driller's log: 

Blue shale __________ ... _____ _ 
Hard sand _________________________ _ 
Broken formation ___________________ _ 
Gypsum 
Broken formation _____ . 
Gypsum _________ _ 
Anhydrite ______________ .. ---

Total deptlt 

144.5-147 
147 -152 
152 -158.5 
15$.5-174.5 
174.5-184.5 
184.5-203.5 
203.5-204.5 

2(».5 

Cored 
194.5-203.5 
203.5-204.5 

Re<::overy 

--------------------- 9 
--------·•···------ l 
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Hockley Gypsum Company core hole No. 10 on. John Warren Esta.te lease. Location: l()(J S-1()(} 
W. CQmm.mced 10-13-1943; completed 10-29-1943. 

D rillec' s log : 
Surl11.ce _________ _ 
Shale __________ _ 

S11.nd and boulders_._. ___ _ 
Shale ________ _ 

Oil sand --·---··---­
Sba!e ----·----
Sand and boulders ·-----
Llme rnek ___________ _ 
Sand and shale,, ___ _ 
Sand and shale 5" anhydrite ______ _ 

0-17 
17-20 
20-30 
30--42 
42-50 
50-53 
53-60 
60--66 
66-88 
88-93 
93-103 LS' anhydrite and gumbo···-------­

Gumbo -------------··---------
2' anhydrite 8' broken formation __ 
Hard anhydrite ----·······-------------

103-123 
123-133 
133-143 

Analyses: 

Feet % SO, 

168 ··-------··-- -------·---··----- 45.3 
178 -------···-------- 43.l 
188 -- ---- 45.8 
198 -------·····----------·------- ,t.2.8 
218 ---··--·-··-···----- - 54.7 
228 -------·-······----- 56.6 

Driller's log: 

Broken gumbo 
Anhydrite -·· -------
Anhydrite 8" brea..___ ___ _ 
GYJ,Jsum _______ _ 
Broken gypsum a.nd gumbo __ _ 
Broken formation gypsum, shale 

and boulder 
Gypsum formation ____ _ 
Anhydrite ··---------
Gypsum ····---·-----. 
Anhydrite 
Gypsum -·---------­
Anhydrite ---------···--

Total depth 

Feet % SO, 

238 ---------····----·····------ 40.l 
248 _________________________ 36.l 

258 --- ---··------ 39.5 
268 ------ ----··----·· 43.5 
278 _____ 45.7 

143---149 
149-154 
154--159 
159---178 
178---188 

188---198 
198--209 
209-217 
217-223 
223-233 
233-278 
278--2-88 

238 ------- 0.62 

Hockley Gypsum. Com.pan.y core hole No. 11 on John Warren Estate lea.!e. Location: I()(} S-200 
W. Comm.enced --; completed 

Driller's log: 

Surface ··---·------- _____ _ 0-20 
20-22 
22-24 
24-30 
30-46 
46----51 
51-70 
70-76 
76--79 
79--84 
84-90 
90-91 

Soft lime roek __________ _ 
Water sand __________ _ 
Sofa lime rock_.----· ____ _ 
Shale ------- ---­
Oil ea.nd ---··--· -· -- .. 
Shale -·--·---- ----·--
Water sand ___ ,. ____ _ 
Shale and &and ______ _ 
Lime rock _______ . ____ _ 
Lignite shale ---·--· ______ _ 
Sand rock ___ ·--- . 

Analye.es: 
Feet 
155 top ___ _ 
165 lop ____ _ 

165 bottom --··----------
175 top -----··----
175 bottom _________ _ 

185 top -----··----------··--------
185 bottom ____________ _ 
195 top ·--------··---------------
205 top ··------------------···----
205 bottom ---.. ·----------------
215 top _________ ,, _______________ _ 
215 bottom -------·----------·---
223 bottom ___________________ _ 
228 top -------·-----------·------
228 bottom ·-----------··-------

% so. 
42.80 
43.90 
38.20 
46.80 
45.30 
40.10 
46.40 
40.00 
41.20 
40.20 
49.40 
40.90 
47.60 
55.90 
46.40 

Driller's log: 

lgnoous shale ______ _ 
Sand and boulders __ _ 
Hard sand _____________ _ 

Anhydrite---------·­
Hard sand ----··- __ 
Anhydrite ---·--· ·--
Shale -·· ··--·--····---Anbydrite _____________ _ 
Rroken formation send, shale and 

boulders __ ---------·--

Total depth .. _____ --·· _ 

Feet % SO. 
233 top ---------- 46.60 
233 bottom 51.6-0 
243 bottom ----·----··- 43.10 
243 !op 46.40 
249 top 46.20 
249 bottom 39.80 
259 top 44.30 
259 bottom ____________ 45.60 
269 top ____________ ____ 38.20 

269 bottom 41.40 
279 top 43.90 
279 bottom 39.00 
283 bottom 43.90 
No mark ----------··---- 56.10 

Denver I. Colorado 

91-96 
96-120 

120-121 
121-124 
124-125 
125--130 
130-133 
133-141 

141-155 

283 

The Colorado Assaying Company 
By Edmund Phillips 
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Hockley Gyptum. Company core lwle No. 12A on Jo/s.n Warren, Estale leOAe. Location: 200 E. 
Com~nced 241944; completed 2-~1944. 

Driller's log : Driller's log: 

Surface 11811d 0-27 Shale-- -·· 80--87 
Clay 27-35 Sand 87-102 
Sand 35--42 Shale 102- 112 
Sticky shale 4,2-56 Broken gypsum __ 112- 116 
Sand and g,a.,eL__ _________ 56-70 Gypsum _ ____ 11~12..2 
Shale and' sand 70-80 Total depth 300 

Aualyeea: 

Feet from surface Combined 
From To SO, H.O eao ln5oluble 

122 138 40.65 17.10 34.62 I.90 
138 142 29.17 12.55 40.35 1.90 
142 152 37.60 16.20 36.(i() 1.20 
152 162 42.10 18.00 34.00 1.30 
162 172 45.80 19.10 32.45 0.20 
172 182 44.30 18.60 33.65 0.35 
182 192 53.55 6.50 38.50 0.20 
192 ~l 55.10 3.70 39.83 o.w 
201 211 54.55 4.15 39.48 0.35 
211 219 55.75 1UO 
219 229 56.10 3.70 
229 240 55.05 4.50 39.55 0.30 

240 256 55.80 4.35 
256 266 55.90 3.75 
266 276 54.115 4.20 
276 286 55.45 4.05 
.286 300 56.15 2.70 

Hockley Gyp,run. Compa,ir core hak No. 13 on John Warren Eslale k,ue. Location: 180 E- 100 
N. Commenced ~1944; completed 4-4-1944. 

Driller's log: 

Surface clay - --·---
Sand ----··--------·---
Clay-- -------
Shale ·-------·-·-·-·-·-·-··--·--··--·······-
Lime rock --·-··-----··-·-··-

Analyees: 

Feet from surface 
From To 
142 162 
162 177 
177 169 
189 199 
19') 219 
219 240 
240 300 

0-20 
20-30 
30--"5 
4.5--67 
67--80 

so. 
42.20 
~.92 
51.75 
51.33 
46.85 
54.35 
56.30 

Driller's log: 

Shale with streaks of lime rock..._ 80-102 
Gypsum _ ___ -----···-- 102-132 
Broken gypsum - ···-------· 132-142 

Total depth _ __ _ 

Combined 
H.O 

18-10 
18.30 
6.85 
8.30 

16.40 
5.15 
3.10 

c.ao 
31.07 
32.87 

38.00 
34.64 

Insoluble 

7.0S 
3.10 
0.50 
0.40 
0.30 
0.30 

300 
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Hockley Gypsum Company core hole No. 14 on John. Warren Estate lease. Loca!wn: 2()() N-00 
E & W. Commenced 4-12-1944; completed 5-22-1944. 

Driller's log: 

Surface 0--20 
Clay 20-27 
Hard sand 27-31 
Clay 31-00 
Sand and shale 60-70 
Shale, sl.reab of hard sand. ____ 10--12 

Analy,;es: 
Feet from surface Combined 
From To H20 

88 115 18.60 
122 136 17.65 
136 142 19.55 
142 152 18.00 
152 162 11.30 
162 164 5.90 
164 174 4,J.!5 
174 184 5.05 
184 189 5.15 
189 198 6.25 
198 209 18.55 
209 219 18.50 
219 229 9.45 
229 246 4.75 
246 256 18.15 
256 270 4.20 
270 300 2.25 

Driller's log: 

Limestone 72-73 
Shale 73---74, 
Limestone 74-S5 
Shale 85----88 

Total depth 300 

Insoluble CaO so. 
6.05 31.00 43.40 

10.80 29.10 40.30 
1.20 32.40 46.05 
3.40 32.60 43.05 
1.55 36.65 47.15 
3.25 37.30 53.05 
0.85 38.90 54.65 
0.80 39.35 52.20 

12.30 33.55 4-7.10 
2.55 37.65 52.40 
1.00 33.25 44.40 
0.95 33.20 45.35 
5.25 35.05 48.60 
1.30 38.65 54.05 
2.35 32.35 45..00 
8.10 36.15 51.20 

14-.45 34.15 48.55 

Denver l, Colorado, May 31, 1944 
The Colorado Ass.a.Jing Company 
By Edmund Phillips 

Hockley Gypsum Company core hole No. 15 on John Warren Estate lea.Ile. 

Analyses: 
Feet from surface Combined 

From To Moisture so. CaO Insoluble HoO Total 

96 124 5.8 39.44 30.87 16.70 12.58 99.59 
124 134, 0.0 45.11 32.66 4.95 19.10 99.85 
134 140 0.30 24.42 18.56 43.64 10.80 97.42 
140 169 0.5 43.70 32.99 4.05 18.75 99.49 
169. 183 0.0 43.40 31.27 4.51 19.35 98.53 
183 195 0.45 45.34 33.74 4.40 15.88 99.36 
195 215 0.0 4-5.24 /l2,88 3.36 17.60 99.08 
215 230 0.15 50.78 35.92 7.50 4.25 96.45 
230 255 0.25 52.99 35.24, 6.65 3.50 98.38 
255 275 0.0 53.99 35.69 3.60 4.55 97.83 

Houston, Tell:as 
September 17, 1928 

Mr. Howard Kenyon 
Houston, Texas 

Dear Sir: 
I submit herewith the results of chemical tests made by the Houston Laboratories, Houston, 

Texas, on five samplea of gypsum taken from the Tidewater Gypsum Company's development 
shaft on the Hockley Dorne, Harris County, Texas. 

Samplea No. l, No. 2, No. 3 and No. 4 were cut by me on September 11, from the walls of 
the shaft, while sample No. 5 represents an average of the samples held in the Foreman's office, 
and taken by him from the bottom of the shaft at the end of each day's work of shaft sinking. 

The following der.cription of the shaft is necessary to understand the value of the samples 
1aken: 
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Vertical. two-companme.nt sh11.ft, 163 feet detip, Limbered and lagged to a depth of 127 feet, 
dimension& a.oout 5 feet 8 inchers by 12 feet 8 inches in the clear. Below the timbering the 
shaft has penetrated thirty-six feet of gypsum in a massive, unbroken bed. Entrance to the 
shaft is made with an elecu:ic hoist and prospeetor's bucket, The gyp5um is very hard and 
was sampled with a.n air-cooled jackhammer. 

Srunple No. l. Cut from the £oar Wlllls at the bottom of the shaft. 
Sample No. 2. Cut hom three walls, eighteen feet above the bottom of the shaft. The fourth 

wall was inaccessible from the bucket. 
Sample No. 3. Cut from three walls of the shaft about two feet below the bottom of the 

timbcriug. Fourth waU inaccessible. · 
Sample No. 4. This sample represents an average of cuttings taken every foot out of the two 

clo5er walls of the shaft, frnm the point where the timbering ends lo the bottom of the shaft. 
Sample No. 5. Foreman',. samples. 
Each sample was quartered and crusl1ed until it was reduced to ahout one-half po=d of 

powder and particles not over one quarter of an inch in size. 
The weights of the unquartered samples we.re approximately as follows: 

No. 1. Three pounds. 
No. 2. Three pounds. 
No. 3. Three pounds. 
No. 4. Fifty pounds. 
No. 5. One pound. 

Sample5 No. l, No. 2, and No. 3 were designed. to oompare hy anal)".ies the uniformity of 
I.he gypsum at three point.a throughout the thirty-six feet. of its exposure; sample No. 4 to show 
the average analysis of the exposure; while sample No. 5 represents the average analysis of the 
exposure as made from samples i.aken by the Foreman. 

The results of these analyses show the exposure of gypsum in the shaft to he of an extremely 
pure quality. 

Attached. Chemical Memo. 

Respectfully submitted by 
(signed) J. N. Gregory, Mining Engineer 

4007 MonltOse Blvd. 

Cenilicates of Analysis 

Submitted by HoUBton Laboratories, Houston, Texas 
September 17, 192.B 

To J. N. Gregory, Houston, Texas 

Samples of GYPSUM Received from; 9-13--1928 
No. 1 No. 2 No. 3 No. 4 No. 5 

Sulphuric anhydride 44.60 45.28 45.55 44.92 45.12 
Silica and i;,soluhl 3.60 l.80 2.00 3.20 1.70 
Water of combu.atfon _________ 20.10 20.41 20.52 19.96 20.34 

Hypothetically combined: 
Gypsum 96.15 97.70 98.28 95.50 97.36 
Anhydrite 0.0 0.00 0.00 1.05 0.00 
Silica and insoluble.----.... - ... 3.60 1.80 2.00 3.20 l.70 

Total ---a-n-~rrmm-- 99.75 99.50 100.28 99.75 99.06 
Per: F. R. Robertson 

QAe6130




