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SOME MICROSCOPIC CHARACTERISTICS 

OF THE 

BEND AND THE ELLENBURGER LIMESTONES' 

by 

J. A. UDOEN AND V. V. WAITE 

During the development of the oil fields in Central and 
North-Central Texas the need of making careful observations 
on the lowel" formation explored, was recognized by many 
oil men. It was des irable to ident ify the productive horizons 
and to distinguish them from the underlying non-productive 
formation usually known as the Ellenburger Limestone. 
Many operators submitted samples to the Bureau of Eco­
nomic Geology to be exam ined for t his purpose. It was 
found that identification of rno::;t samples could be made 
from th in sections of frngments included in t he material 
submitted . At t he request of a number of oil geologists a 
set of thin sections, showing t he most important character­
istics of the fo rmations mentioned, were selected for photo­
graphing, which photographs, with some brief typeWritten 
notes, were prepared and sold. Several sma ll edi tio ns were 
thus distributed . 'fhe demand for copies still exists, and is 
sufficiently insistent, as it seems, to justify t he publication 
of a printed edition. No pretense is made to a scient itlc 
treatment of t he lithology of the formations mentioned_ 
The photographs were made under the direction of Mr. V. V. 
Waite, who was assisant geologist in thc Bureau of Eco­
nomic Geology at the time. The senior author is responsible 
for the notes. He also helped in the selection of the mater ial 
photographed. Publication is now made in the hope that 
the bulletin may be found useful to "subl',urface" geologbt~, 

when called upon to make prompt, "offhand," determina­
t ions for operato rs explori ng the lowest oil horizon in Texas. 
It will be noted that two series of photographs are presented. 

' Revised manuscript submitted, Dec., Ul26. Published, Feb., 1927. 
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Eight of these photographs illustrate sections from the 
b:Hcnburger Limestone, and nine section;; are from the Bend 
formation. 

Lately ::'Ill'. ;\1. 1. Goldman hm; dc!'cl'ibed a lime.<: tone, 
identified as Boone in age, refiting on the Ellenburger in 
San Saba County. ~ It is quit.e likely that other, and possibly 
larger remnants of Boone material occur farther north and 
may have been penetrated in some borings. They are to be 
looked for between the Ellenburger and the Bend. Fortu­
nate taking of samples may reveal such remnants of the 
Boone age. 

But the purpose of this paper is to aid in locating the 
top of the Ellenburger Limestone, which is an extensive 
feature in North-Central Texas. Meanwhile the reader is 
referred to Goldman's description of the Boone Age Lime­
stone when opportunity offen; to make critical observations. 

THE ELLENBURGER LIMESTONE 

The Ellenburger Limestone is a formation a t housand, 
or more, feet thick, underlying the Bend formation in the 
north-central part of Texas. It comes to the su rface in 
parts of McCulloch, San Saba, Lampasas, Burnet, Gil­
lespie, and other counties. It is II formation poor in fossils 
and for that reason its age is not accurately known. 

The upper hundred feet, more or less, of t he Ellenburger 
Limestone is a fine-grained calcareous limestone. The lower 
900 feet, more or less, is essentially a dolomitic marble vary­
ing in texture f rom fine crystalline above, to coarser crys­
talline below. This lower part of the limestone can eas ily 
be l'ecognized by it:,; wholly crystall ine texture which for any 
individual sample i ;; apt to be uniform. The Ellenburger 

contains some layers that are oolitic, and it al!io contains 
some flint or chert, mostly white. 

In practice, the item of principal importance is to know 
the characteristic features of the textures of the upper fifty 

"Roundy, V. P. , Gil'ly, G. H., and Goldman, M. I. , Mississipp ian 
Furmation of Sun S ahli County, Tcxa!s, U. S . C ... '(}1. Surv. Prof. Paper 

146, 1926. 
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feet of thi!\ fOl'malion. Since there is an unconformity be­
tween the Bend and the Ellenburger, since a thin lime!'\tone 
of Boone age has been found to immediately overlie the 
Ellenburger at one place in San Saba County, and as the 
texture of the upper part of the Ellenburger varies for 
different layers. the limestone layers encountered imme­
diately under the lower Bend shale will not always be alike. 

The charactel"i;;tic texture!'; of the upper fifty 0 1' hun­
dred feet of t he Ellenburger limestone may be briefly 
summarized as follows: 

1. Ag a general rule the texture of this limestone is quite 
uniform in any particular sample. Such is not usually the 
case in the Bend. 

2. In the upper fifty feet of the E llenburger, some layers 
of the rock have a texture of the finest of lithographic lime­
stone and the crystals are too small to be clearly made out 
under a one-fourth-inch objective. With a magnification of 
thirty or forty diametel's, the crystals in this exceedingly 
fine-textured rock can hardly be seen. Under a one-sixth­
inch objective and in very thin slides, it appears qui te clear. 

3. Some of the layers encountered in the upper 200 feet 
of the Ellenburger Limestone contain scattered, very 
large rhombohedral crystals, presumably of dolomite. In 
some specimens these crysta ls appear in skeletal outlines, 
their interiors showing the fi ne texture of the matrix in 
which they lie imbedded. 

4. Thin sections from some layers in the upper fifty 
feet of the Ellenburger Limestone are chal'acterized by a 
dappled appearance. Rounded spots of subequal size con­
sist of finely cry~talline m~\terial and are separated from 
each other by a matrix consisting of coarser and Cleal'el' 
crystals. In most samples the fine-textured areas are of 
uniform size in anyone sample. In dift'erent samples they 
may have different sizes. 1t is believed that the8e different 
textures a re cau:-;cd by some jJrogrcs.:'iYe ('ollcretioll<ll"Y re­
arrangement in the crystallization of the rock. This seems 
to be developed in different stages in different layers. In 
some specimens this dappled texture can barely be made out, 
in others it is pronounced and clear. One characteristic of 
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this rock is that the two textures represented in the dapples 
and in the matrix often merge into each other without any 
clearly defined li ne of separat ion. To th is last statement 
one or two exceptions haye been noted, where ovaloI' ci r­
cu lar r ings appear; but these have the ap pearance of being 
the result of concretionary changes rather t han t races of 
imbedded organisms. 

5. Some thin sections f rom the upper fifty feet of the 
E llenburger show a texture which may be characte r ized Ug 

that of a microscopic "crushed breccia." This also shows a 
blotchy textu re. The rock consists of rounded lumps of fine 
texture, separated by a matr ix of more coarsely crystalline 
and clearel' material. The blotched areas of finer material 
in thi s rock Me of vari able size and some of them occasion­
all y show fissures or other small areas filled with calcite. 

THE BEND FORl\JATION 

The Bend is a formation of limestones and shales overlying 
the Ellenburger Limestone. The limestones of t his fo rma­
tion arc quite un like those found higher in the Anthracoliti c 
section. Their most marked difference from the E llenburger 
Limestone is that the Bend limestone, even in small f rag­
ments, usually show some traces of organic structures. The 
fo llowing can be regarded as character istic fentu]·es of the 
Bend sediments: 

1. Spicules of sponges are more or less frequent through­
out the enti re section, in the shules as well as in the lime­
stone, and are particu larly common in the uppermost part 
of the formation. 

2. Most Bend limestones have a da l·ker color than most 
of the later Pennsylvania limestones. 

3. The limestones, a s well as the shales, al·e slightly 
more indurated than later Pennsylvanian deposits of similar 
kinds. Most of the shales do not readily distintegrate in 
water so as to form mud in drilling, or when washed. 

4. In its texture, t he Bend Limestone may be character­
ized as quite nne-grained. It has eviden tly been subjected 
to an incipient hydrous metamorphism. This metaphorphism 
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has resulted in secondary crystall ization of part of the cal­
careous material, and alm.ost throughout the whole section 
the limestone in the formation jg affected by this change, 
so as to contain irregu la r t racts of crYRtalline material. 
These ureaR are not sharply defined from the rest of the 
rock, which congists of unaltered granular material with 
imbedded organic fragments. In the thin sections from the 
Bartles and Dumesnil well , Bough No. I , in Brown County, 
the crystallized material constitutes about 30 per cent of 
the rocie The ratio is quite constant throughout the forma­
tion. It has also been found that the quantity of organic 
fragments is greater in the lower part of the formation and 
is smaller in the IimeRtones which are least affected by 
second.llry change. 

5. A recurrent crystalline pecu liarity is the occurrence 
throughout the entire section of microscopic rhombohedral 
crystals of calcite that lie scattered in the rock. These 
crystals occur in t he shales as well as in the limestones. 

6. Imbedded round grains of glauconite of a pale bluish­
green color are present in the lower third of the sect ion 
examined. In some samples the iron in these glauconite 
grains is partly oxidized, giving the grains a dull yellowish 
or brownish color. This glauconite is readily distinguished 
from the glauconi te occurring in the Cambrian. The latter 
is always of a bright green color, and it is more transluce nt 
than that in t he Bend, It is also to be noted that the Bend 
glauconite grains are slightly larger in size and more nearly 
spherical in shape than the glaucon ite of other formations. 
These characteristi cs are likewise conunon to the glauconite 
in t he Dimple formation in the Marathon country. It is 
believed that the Bend and the Dimple are of the same age, 
at least in part , 

7, Organic fragments are present in a ll of the limestones 
but are most abundant in the limcl'.tones in the lower half 
of the Bend, The faulla is characterized by t he occurrence 
of small spines of palech inids, spicules of sponges, often in 
great profusion, valves of ostracods, and by a relative scar­
city of remains of brach ioporls. molluscs , and bryozoa~ Fusu-
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lina occurs in the upper half of the section. Endothyra and 
other small foraminifera a re not particularly abundant. 
One of these is believed to be a Climoacammina or a 
Bigenerina of somewhat large size. Though observations 
arc naturally limited to small fl"agments, they leave a 
decided impression that tl1e Bend fauna is characterized by 
diminutive forms. A very small flat Ammodiscus has been 
noted, smaller than such as occur in later beds, in the 
Pennsylvanian. 

DESCRIPTIONS Of.' SOME THIN SECTIONS FROM THE 

ELLENBURGER AND BEND t' DRMATIONS 

Detailed descriptions of thin section~ of the Ellenburger 
and Bend formations giving the microscopic characteristics 
of the rocks are given in the explanations of the plates illus­
trating these sections.. Plates 1 to 4 and Figure 1, Plate 5, 
illustrate sections of the Ellenburger; while Figure 2 of 
Plate G and Plates 6 to 9 inclusive are of the Bend. 
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S ec tion of Ellenburger L imestone 

A coarsely crysta lline dolomite. Th e- crystal s al'e a ffecLed by 
f l'acture~ which fo llow the cleavage planes and which appear to have 
bee n fill ed wi th da rk er ma terial. The section l'cpresc nt~ r ock ,150 
fe et b low the top of the Ell enbu rger in t he Bartl e~ a nd Dumesnil 
Boug h well No. ], in th e northe rn par t of Brown C'ltlnty. Mag'ni fiecl 
about 4fi dia meters. 



PLATE 2 

Sec t ion. o f Ellenb u rger Limestone 

F ig"url:l 1. A \'ery line-gTain('ti limesl<mc. Under hkher mug:nif­
it<ltiOIl t h il< il< HCt'n t<> be ",hully erysln lJ inl' . I n thl:l !in('ly Cl'yStlll1:ll(, 
mn~s thel'c have ( I ~vdupcd ]nr;,:e cl'y!;tll l ~, UPl1;u'etitly "f dulmnile, some 
of wh ieh lllc,\Stl!'(' ;;(,ve ra! mil1 inwtcl'~ i n diilllletel", T hc;;c cl'ystnis 
al'l' dllrk in the interior, hut have an extel'llu! layer uf deal' matel'ia!. 
At Range \' thi~ I'oek was notNI abr.u t :nf. fcet ueluw the Bend in 
the Jo'al'uuee, Woods anrl NUl"tun, l'I 01, Bl'ashea r well No.1, Eastland 
C"unly. Mug:nilied ah"ut <!f, (li'llnet t'rl<. 

F ig u\'e 2. A limestone consi~L!ng of It fillc-gTaincd matrix in which 
~ln; imoctlded crystals of doJumitc tif rl'lat ively lnrge s ize. I n piao.:es 
the m,\tr ix ha !; dark blotches pot'.'<ibly caused by tht! p l' t!senCf:! of 
bituminous matedal. The :wdion is S{'{'ll to be trnvu sed hy irregulal' 
"IIlall ('alche vil ius, This sectiu n is from uhuut :17fi red blli(lw t he 
Bnul, in t h,' F :ll ' .. hc(" Wood~ anll NtH,to", d (f/. Ul",.shtml' well No, ~, 

)o;;lstland C"Ullt~', Ma~nift('d a uout <!fi di>l1l1del''', 
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Figure 1 

Figure 2 



PLATE 3 
Section_ o f Elle nburger Lime.t on e 

1"igul't! I. A lime:'(one c"n~i~ting I)f u mut!'ix I)f l'lear crystalline mH­
l..,rial in whitoh ,Htl l};n'lly \"Utll"ll',\ ami pal·t!y !lII.1!uhll' uo,l ies 'lr !indy 
r.-mllulul' material, appearing dUl·ktT than the lllutrix. The blotcht!s 
"f 11nl'r material V;U'Y ill ~hl', th.., larg('st being s..,veral tilll;;s the 
si7.e of the smaller. A fcw uf the grunular bl"tehc.' lIhow concavities 
un their ;;xteriol" outlines. ThotlJ:(" h th.., rock somewhat resembles 
.111 oolitic limcstonl'. t he genl'l'ui nllped uf the tcxtUI'C sugge);b; that 
stlme kind pf heu1(!(1 fnlCturing i!l j'c);ponsib1e fm' the course cl 'ystal-
1iw.tion of the matrix. This sedion reJll'csenls layers lIoout 115 feet 
below t he Bellll, north or Bruwnw(lol\, in t he Hartles alld Dume~lI il 

Bough wdl No. L l'.-Jagll i lie~\ !:uout fiO ,]iaml't('l's. In ,·el·ta in ('ases 
it has ucen noteJ that thi~ textll1"(' (f{"('\l1T{·d ill d,, ~{, a~~"("iaU(Jn with 
~'a\" 'l'n"llS tll'(' llingR in 1illl('~I.",l\';; . 

Figure 2. Oolitic limestune, in which the oulitic lI}lhel'uics Ul'e !;("~n 
to be of quite uniform 5;Z..,. It witl be noted that ""me of the sphel"u \()s 
~how "n outer Ct'ust with u t"udi"te ~t )·uctUl"C. This limestone occu rs 
abllUt 1:\0 fect below the tOil uf the Ell~mburgt! )· ill the Stcl'iing Oil 
Company's W. A. Wh ittenbu rg" well Nu. }, in MiII8 County. It is 
il~s(J('iut .. d with ()()Iitic flint. Mag-nilie!! ulHlut 2[; rliamcte )" ~. 
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Figure 1 

Figure 2 



P LATE 4 

Sect,on , of Ellenburger Limu tone 

Fij.(ur<-' 1. A pa r t of this $!ctiun !'hnwfO nn ob~cun'ly mottled h'xiurc, 
I n thi ~, as n matl' lx, then! ure !;ce n spherLt-i11 b'luies uf nuliate crys­
ta lli ne st l"llclurc. Whet'e the section tl"ave rse:-; t he tenter ur these 
"IlIH!l"icai bodies it uistiose:-; a Redion of It " I)hen', the 1·>tlliatinJ.( ny~­

tul .. Ill'!w>lr to meet in the centel" T his rutk cun~e;; frulll It level 
a b"ut ninety feet bl.'low the lUll uf t he Ellenbuqt"el' in the Sterling 
Oil COIllJlUllY'S W. A. Whittt'nhurg wt'!! Nn. I, three miles 1I0l"th f r pm 
t he CuiuI'adu Itive\", twu lillI ",; eu~t rl'om ~; hony, in Mills Cuunty. 
1\11I).(11ifiel\ a hout 2(; di llmete r~ . 

F'ij.(UI·C 2. A lilnt'slone eOit:-; i:-;ti n J.,( nf a clt'n r lTInl r ix tlf relalivt'ly 
hH·J.(e-~ i 7.l',1 ("Illci h ' cr.yswls itl whieh Ii<' im!.>l' lld.'!l lu rg-e aud s mall uva i 
hmlics of liner texture. These aplleal" dl\l·k in tht' section. Thl:l 
\llrger dar k bt.(lies al'e in some cases the mselves mude up of smaller 
\wllies ~ug·J.(c~l i ng a l"~]lctit1tln uf In'cc(' in tiun and healing. S"Illl: "f 
thu Sillallul ' ruun(\uu hodies "how a ,ieve\npment of I"nll iating" ('I'ystals 
('xll'mally. The s.:ction j,; fi"um a laye!" in the upper ninety feet (If 
t he t: llenbul",R"tl r Limestune in the stcl"ling Oil COlllpany's W. A. 
W hittenblll-g" wdl N", 1, in Mills Cuunty, t.[ag-nilil'C1 a lwut 2!i 
(I i anwter~. 
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Figure 1 

Figure 2 



PLATE 5 

Section. of Ellenburg~r Lim~l tone ( Fi g, 1) and 
Be nd Limestone ( Fig, 2 ) 

F ig'ure l. Oolitic lime!'tone. The finc texture of lhe mulcdal in thtl 
oolitic ~ Ilherulc!; CUUHt'!'. them to appeal' dnrk, The mntrix is more 
coal's~ly crystallin!.' Hnrl allows mO I'c light t.o PU!;,~ through t.han do 
the spherules, Thi!; set'lio n is fmlll the Grah am, Thoma!; anel Ludlow 
Agnc)' well No , 1, in Brow n COllnly. It comes fm m t he upper Ilurt 
of the 1':1I(,l1 hu l'::;:'I'1' Li nleHtnnl:!. Magnificd ahout 25 (linm('tc~ , 

Fig-urI' 2, A hilumirwu!< limcHLHno (''1nta ;nin,!! s picules of "ponges i ll 
g reat pt'ufus ion, The matrix ('onluining these spicules co nsisl'! of 
mostly granular culcal'cous material. From an outcrop of the Bent! 
Limestone in Han Sahu County, l\tag'nified ulJout 25 lliamet!.! !'s , 

Cutting''' of thid ruck, often ('ailed "Spicule Rock," have b('cn 
founll in a lmost all wells penetrating the Bend in Central Texas. 
Whcrc exposcd a long th l:! San Suba Rive t', pieces are f rcqul'ntly 
fo\md from which all ('ulcurcoug matcrial (matlix) has been leached 
out, Such J1ie('e~ lIrc naturall y light in weight, as they consist of 
n felt-work of thc silit::e(' u5 spi CUles whieh l'cmain , I t has been ugetl, 
locally, all a scouring material. By c l'u~hing it, washing, and cx:tmiJ\­
ing under a mi('roScOlle various fo rmg uf spicules mar be f<lund, such 
aH (Iimcl·es, tl'imeres, and hcxutn eres, whieh are fortuitously also t0 be 
ob~ C'I' vl'd in cutti ngs from cit!l'p bOl'ings, S))onge ~p iculcs are a bu n­
Ila nt in 801n(' P(lfts (If the Dimple fm'mation in W('st Texas. Therc 
thcy attllin ]('n/rths of ft'()m onc to fivc inches, 
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Figure 1 

Figure 2 



PLATE 6 

Section . of B" nd Limc~ lon" 

Vigu]'>! 1. nituminou,~ limiost(\t\l' con~i~tin).:' llll'gely uf o rgun ic frag: . 
rn",nts, Hrnong- which arc ~ ... vcr(\l large :-;pongc spicules; l<Omc sct!tI in 
l"llgitudiulll ,md some in tra.l$Vc]'se sc('l ions, Scvcnd of the da rk 
grllin~ noted in this s('ction consist of Jlule, yelluwish gluucunite. ~om(' 

o rgun ic fragment!'; nre evillen t ly hnlkcn pieces of ()stnn-oll 'Ill.,]]." , 

Prom the flartles and Dumenil Boug-It well Nu. I, Bmwl\ County, 
f l'"m about 2UO feet bd uw the top "e t he Bend LitlH'.~t"ne. Mag-niliell 
a lJ<)ut 2!) diameters. 

Fiv,ul'P 2. A Gituminou~ oq!"lInic· fragmc ntll i limt'stont', 1'h" ()rgaaic 
frAgments <'Il'e variable in si~e , A C limllcummina (?) in oulillue 
sectiun is a conspicuous object, Some of the large1' [ ra,l{m('nt~ 

exhihit 11 canccll"t .. d texlul'e, suggesti ng that they may bl' frag­
ments of cl 'in.)id ~tem~ , T he tin)'k bluh'ht's in lhl' p holuKl'U]lh al'C 
causel! by imp,'cgnating hitl.lmiUtJUH mat'-' l' i>11. Th i~ sam]J le (· ... ncs 
from nbo l.l t (' i).(hty feet hdow t il e tUll uf , the Mllrblc Fall s Limestone 
ill t he BUl'tit'._ llnd DUll1csnil BOllg'1l wd l Nt). ! , BI'UWll Cuunty, 
!'rlaj{nifit>.1 n!H.llt 2;' diallll'tel's. 
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Figure 1 

Figure 2 



PLATE 7 

Section s o f Bend Limestone 

F ig- Ul'e 1. An orJ.;:flnic fr:!):'lll!:mlni Jiml!st"n'~ containing .;om.! Ull­
iut'ntitie,1 "fI..:unic sll'UctUl'CS !,rolmLly rl'1Htell to the lithisid ~ I)unj.!t!~ (fI' 

relateu to stromatoporoid s. Thl! gl"l!atl!l" pHt't of the rock al)p~llI'S 

t." consbt IIi' "tructun's uf this kind, Prom thl! Key well No, I, 
I k'lmllu;;a ~ County, al l\ depth of 2 10 feet. Thill is frum the l<lwcr 
p.u·t or the Hend Liml'f;tplll', Mug-nitied about 2r) diamcters. 

FigUl"(! ~. An {))'):,anic lime~l<lne in whkh lhc matrix has becn 
chan):'ed to u C I'y~tallinc ("OI1( li tion. The fo.~~i1 frflj{mtmts "taml out in 
deHr outline, Among t hese may be H'cognizt.'0.1 fragments of ostracod 
villvcs, Endothym, "ll"iate,1 fmgments of pal ... chinid ::;[1in ... lI, Hud 
occasional frugments oI bryozou. With these Hre many um'CCOK­
nizilble org"illlic fragme nts, most o( which al"c probably f m !n 
forami niferil . ThL, s('("tion i~ frnm the Bartl ei'< lind Dume;;n iJ B"ug-h 
well No. I, ahout sixty-fiv(' fc.~,t bC'low tht' tOll of tht, B~t1d UlllelStone. 
Milgnitil'd IIhuut 25 tliUlll('tt'l·~ . 



University 01 Texas Bulletin, No. 2703 Plat" 7 

Fig ure 1 

Figure 2 



PLATE 8 

Sect ions o f Bend Limestone 

Fig-ure !. An nl'j.!'lIni!' Jinw,~tnne (:on~i~ting- of tuhul<l 1' (:urv ing­
~tJ'uduJ'eli imLl'dded in !l (:J'ystal1inH matrix. Thi~ ~ediun i" f rum Lhe 
Bal'lIl's <lI'HI Durnes!!il B()u)!h wl"ll Nu. J, Bruwn COUtlty, at , I dl'pth 
of 2,0\.10 fe( t, i\lu~ nilit"l about ;;0 lli;tmdel's, The wulb of the 
tubule~ lieI'm to eonsist of granular muteriu! as in agglutinate­
i<h"lll'll f,'rnminifenl. 

Fig- m'e 2. An [)rgH!lic limesLoull consi~linK of "urnc tubulul' u\'j!ank 
stnll;tll l' eS imbed ded in II n},sWlllille matrix. The luhulcs are 
cUl'ved HIH.! sumctimes bl·an('hcd . Thc stl'lIctU I'CS of this kind have 
becn notl'd at from 1 15 to t!JO feet hl'low till! top "r the Belld 
Limestune in the Burt1 ll~ and Dunwsnil Hough No. I well, llrown 
County, l\1ag nitied abnut :i() lliam",tel'S, Evidently this ('!I'm is 
i(i<>ntkul w it h the tubular Ol 'gank ~tt·ll(·ttlt·I'S shown ill the Iln'cI·,ling 

ftg-url'. 
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Figure 1 

Figure 2 



PLATE 9 
Sect io n s of B e nd Lime.ton e 

Figurto 1. Bilumilluu~ 1im("~tune "huwing H r.'II' ~JlonJ?:e l> Jlktl l(!~, H 

T rochnmmina at A, nn'! a cl'iuuicl ~tl'm a t JJ, This laUc l' i~ l'eeog. 
ni7.ublc from it,; finely c:lll('ellatcd t.l'xturc, The entire l'o{'k ('on"i~t.~ 

of ol'g",mic fl'agml:nts in a cl'y"talline ur grflllular matrix. Thi" ~ce· 
tiun come" from the Dart_Ie,. and DUme"n iI BOllgh well N". I, D.',\wn 
Cou nty. and is nb"ut 120 reet beluw the t"p "f the Mal'ble F alls 
Lime"tonc, Magnified about 25 diaffltCl'S, 

I~ igurl! 2. An Illxnnie f r ag-mental liml'Htone containing I:"rain~ Iff 
Some of the gl,wconite ()CCUI'~ linil!!; lhl' interio r (,r g-lnu clmite, 

valvell "f (lstruCOIh;, Other glauconit.e rormH ~cparatc rounded 
grains , T hcse gruins u rc pal 'Uy of nn olive-grecn IJu t mostly of :1 
dulJ yellow colm', In the scction the re HJll){'ltr :1 few t mn>lvel'!lc 
"cctiolls of what IU'C pr(JI,ably minute spine~ \\f valechinid!l, A few 
sponge lI piculc!i arc also to be sccn, T he palechinid lIJlines I:!xhililt 
a very linely cnnce llat{'r! !lkeletal texture, This sectiun is from thc 
Bartles and Dumcsnil Bough well No, 1, at a depth of a bout 270 
feet blliuw the top or the Bl'nd Limesto ne, MngnHicd about 25 
llinmetcr~. 
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F igure 1 

Figure 2 
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