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placing or abs~rb ing  i t ,  1s it  not likely that such an event has 
occurred frequently and in many different parts of the earth's 
crust?  Geological records are, indeed, full of suggestions that 
such is the case. Yet in all  our current discussions of orogeny, 
epeirogeny, and reglonal metamorphism, how little i? this factor 
in  the probienl conqidered? What part has the derelol-,n~ent of 
the Nora Scotla batholite played in the folding of the Cambr~an 
strata of that province, in their metamorphism and in their be- 
coming charged with gold? What parL has the developnlent of 
the great batliolite of the Sierra Nevada played in the folding and 
me:arnovphisw of the earlier Mesozoic rocks of California and in 
thew becoming charged with gold? What part has the develop- 
ment of the gleat British Colulnb~an hatholite played in the fold- 
ing and nietnmorphism of the ear l~er  i\fesozoic strata of the west 
coast of that proviaee? Was the Britiih Columbian batllolice 
synchronous in its deveioprnent mitli the Sierra Nevada bz~tholite? 
Are they separate and distinct affairs, or a le  they simply geo- 
graphicallg separate manifestations of olie stupendous process of 
crust dri~elopment ? 1x1 either casc has not the exposure by de- 
nudation of these great hatholiies and their it-~lrasi'e relations to 
the surroi-rilding terrancs Irin1;tic:-1:lj, rel,roc;uced the conditions 
~v11icI1we find i n  the hi,ei::x,:n i;ei,r:ines o f  l i ~ e(:anndian pla~eau ? 
There ars a few of t:~., ~lu'stiol:~ \\-liich can c i ~ l ~  IIF profitably 
discusscc: ~v11en t h e  hatl~o!i;e is :.ic:,,qi~ized 2s n muell larger ele- 
ment Ii? leeloilic geolo:ry Ih::n tlie i'iyke, t!;e neck, the boss, the 
sill, or 'L;le iaccolite. Dntlloiites a l~ i~u i~ i ; .  rhould the:; l;:i!y not 
be rcco~iij,c.~l i 
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graphical characters of the Ottawa gneiss. The upper division 
is usually recognizable as an assemblage of metamorplric, sedi- 
mentary, or t~lixed sedimentary and. volcanic strata. Part  of this 
upper division has usually been referred to as Huronian, but, ac- 
cording to several authorities, this ternr was originally applied to 
a post-Archaan series on the north shore of Lake Huron; and 
there is some confusion attending its use. Even xvhen applied to 
Archaan roclrs, the term has embraced only a portion of the 
upper division of the complex. In western Ontario, this upper 
division includes at  least one other group besides that which has 
usually been called Murunian. The writer has elsewhere pro- 
posed the tern1 '<Ontarian systen~," as a con~prehensive designa- 
tion to embrace the \vllole of the upper clivision of the Archaxn 
in western Ontario, NO\T~it seems to the writer that the Gren- 
rille series in Quebec occupies tile same straligraphical position in 
tlie huclraxn c o m p l ~ x  as does tlie Ontarian systenr (embracing 
Contchiclling and Meewatin [Huronian ?] ) in western Ontario. 
Adn~itiing,for the sake of clearly stating the hypothesis, that the 
Orenville series is tlie equivalenx of Ontarian system, or any part 
of it, we would have tile follo~ving paralla1isil~:-- 
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w l l i ~ hiJ : ~ ) r ~ : ; t , ~ ~ l  Ar211r2011 geuiog; I:::::a:ii;;n territory,i ~ l  ~n I!.? 
rvherc mo:;t q:r<~.kiu;is of t-l;a~lik :~ri:stTincl thsii. firial 8olution. 
H i t h ~ r l othe  ?7';ori;~11rocks I:arr irc-el; c1as::cd as port of a supposed 
F , T , ~ ~ F . ~ Y L'7f iJei:tlnOrr;hic se:!i~?~ci?l~i;;;sircia ki1on.n as t i . ?  E,ar?~cn-
t.i,;-i '!'I!": .-; ...ii> !,.as d~viiiciiby lAogaai jixto :?n1i;:E;i'r and a. iort'c r 
eiia.isio:i3<,!is'tatler being sub-divided irito t.\;.o ;jaris, riz. : t:ic 
Greavi!jr seric.: :+.lid the Ottawa, giiei-.., ,-o t ' ; !~ :i:is ss!lrn1c s t o d  
thus : 
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Oren7ri!ic .,\.Liesr.ti7. = Upper division 
 E:t?rrcotion.
0tta:vn ,ucl:;u =Lowel. clivision < of L3'b=v,~r 

Tire rcco;:oiiioii of $he irrt?pLire cliaracter an(! post-Gren-
ville aye o:' ti:? No~iatl ~.ocks is 3 great gain, and reilcces 
the Lauk-entlan sgslerr, to two members. The simpl.ification 
thus ePr"ecred sxpgests to the present writer still other possi-
bilities 123 the Gamc d ivection. It seems probabie that the Glen- 
villo is n p~cPolindlg metarnorpl~c~cd series of sedimentarj 
strata. 153 >::(:<led character and tile fact of its being corn-
posed of sixit?, ol" iiinestone, qaartziee, iron ore, graphite, ete., 
in addi:lo:n_ t o  the gneissas, f a v o ~  this view, 'The Ottawa gneiss, 
on the oi;lner he,i:d, has very different character. There are no 
beds of Iimestone, or quartzite, or iron ore, or graphite. The 
mass of tha formation is eminently granite, with gneissic folis- 
tion, xvljich in some cases is well defined, and in others vague or 
almost absent. What is the relation of the Ottawa gneiss to tlle 
Grenrille series? The former trould be recognized by any pe- 
trographer as a granite - a  plutonic igneous rock. Professor 
Adams recognizes the geological identity of the Octawa gneiss 
with the Laurentian gneiss and granite tvhich t l ~ e  writer l ~ a s  de-
scribed as invading the upper division of the Archaan complex 
(Ontarian system) in the region nortllwest of Lake Superior. 
There the igneous irruptive and batholitic character of the granites 
and gneisses (= Ottawa gneiss) and its invasion of the Upper 
Arcllaan rocks is unequivocally demonstrated by evidence which 
has been abundantly adduced elsewhere. Does the Ottawa gneiss 
of the Ottawa valley bear a similar batholitic and intrusive rela- 
tion to the Grenville series? From what the writer lrnows of the 
region, it seems to him eminently probable that such will be 
found to be the case. This hypothesis is favored somewhat by 
certain harmonious analogies which it  woulcl establish between 
the Arclman complex in the Lake Superior region and the region 
of the Lower Ottawa. Generally, the Archaan complex through- 
out Canada, omitting the Norian, is composed of two great divi- 
sions. The lower division seems generally to have the petro-
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1 See Bulletin, No. 8, Qeolog. and Nat. ZI!st. Surv of BIinnosote. 

If this hypothetical correlation should ever be estabiished, il; 
woultl then seem that different liames and different stratigraplli- 
cal positions had been given to groups of strata geologically 
eclnivalent because of their petrographical dissimilarity. The 
Grenville series is characterized by limestones and quartzites, with 
little or no volcanic admixture. In the Ontarian syste~n of 
weetern Ontario sedimentary roclrs, in a more or less melarnorphic 
state, are comnioil enough; but there is a scarcity of crystalline 
liniestones and quartzites, and altered forms of volcanic rocks 
abound. This petrographical dissimilarity, hoaever, in no way 
militales against their geological correlation. I t  is interesting to 
note in this connection that the I-Iastings series, which is geo- 
graplrica!lg between the Quebec region and the Lake Superior 
region, is intermediate in petrographical character between its 
suggested equivalents on either side. By some authors i t  has 
been correlated with the Grenville series, and by others with the 
Huronian (Archaan). 

GEOLOGY OF TUCU3ICARI. P3EMr MEXICO. 

BY W. F. CUMHINS.  TEXAS GEOLOGTCAL SURVEY, AUSTIN, TEXAS. 

IN1832, Professor Jules Xarcou, as United States geologist. 
made a trip across the country with the engineers who wele sen1 
out to  survey a railroad route from Fort Smith, Ark., to thc 
Pacific Ocean, near the thirty-second parallel. On that trip hc 
passed through the Tucumcari region, and published a descriptioi 
and section of Pyramid Jlountain, one of the representativ 
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buttes. From the strata a t  Pyramid Mountain and other places 
i n  the vicinity he collected a nuniber of invertebrate fossils, two 
of which he figured and describetl as Osfrea marshii and Grgphcea 
dilutcita, var. Tucumcari, Marcou, and referled them to the same 
spec~esas those desc~ibed in Europe under the same names. 

The collectionz of Professor JIarcou were placed, by order ot 
the Secretary of War, in the hands of W. P. Rlalte for deccript~on. 
He differzti entirely with Profesror Jlaicc~u In !]is identification 
of the fossils, and referred them to Ostrea suboz!atu, Sllumard, and 
Grgphcea pitckeri, 3101 ton. Others engaged III the con trove^ sy, 
which became very personal and bitter, and the wounds made by 
the lances of the combatants have no5 healed to this day. 

The locality mas not visited again by any geologist until, in 
1888, Mr. R. T. Hill visited the place and made a short stay. He 
visited it ngaia in 1891 and nlade further ohserrationq. In 1891 
I visited the locality, made many sect~ons of the hills in the 
vicinit-j-, and collected a large number of fossils. Thib comprises 
all the geological work in that inlmediate vicinity, so far as I am 
informed. 

Professor 3Iarcon referred the strata to the Triassic and Jurassic, 
basing his conclufii Ins as to the Jurassic upon the fossils found 
there, which he claimed were identical with thofie found only in 
the Jurassic of Europe. There is now no dispute about the cor-
rectness of his reference of the lower heds to the Triassic. 

After Mr. R. T. Hlll's first visit he publ~shrd a paper, in which 
he said he was inclined to confiim IV1arcou'i reference of the upper 
beds to the Jurassic,. Aften his second v~s i t  he again confirmed 
Marcon's reterence; but upon further consideration he conclucled 
that the beds belonged to the C~etaceorts. 

When I visited the place I took time to collect fossils and study 
the stratigraphy and lithological chaiactel of the several parts of 
the formation, ancl the result was that I could not agree with 
either of my predecessors I fount1 evidence there of the ex-
istence of the Triassic, Cretaceous. and Tertiary. Sinoe the pnh- 
lication of Mr. Hill's latest paper there is no clisagreeliient between 
11s. Professor Marcou still contends for the correctness of his 
reference of the  upper beds to the Jurassic. 

The evidence of the Cretaceous age of the n~idtile part of tlle 
strata is baseti upon the fossils I found in the beds, associat,~cl 
with those from the same place found by 31arcou. The fol!owiug 
is a list of the fossils found by mc:  -

G ~ y p h e a  dilntata, Tar. Tucurncnri Xarcou; Ostrea nza~shii,  as 
delernlinerl by Marcou, bat in reality Ostrea subovata, Shumard; 
Gryphcea pitcheri, Morton; Exogyru teeci?zu, Roemer; Ostrea quad- 
riplicuta. Shunlard ; Trigonia ert~orgi, Con. ; Cnrdi?irn hillaniz~m, 
Row. ; Cytheria leone?zsis, Con. ; and a single leaf of a dycot~ le -  
donous plant, which I described and figured under the name 
Stercziliu. Drakei. 

It  will be apparent to everyone acquainted with the fossils of 
the Cretaceous that those enumerated belong only to Cretaceous 
strata, and, if telien from the beds of the 'l'ucumcari region and 
corlectly determined, the concl~ision that the beds ale  Cretaceous 
would he inevitable. 

Professor Marcou, therefore, seeing this, in reviewing my pub- 
lication, er~deavors to avoid the conclusion by saying that either 
the determinations of the fosiils found I)y me were incorrect or 
that  they did not come from that locality, and suggests that the 
labels on my packages were loosely put on and became mixed 
with collections made elsewhere; and on this flimsy subterfuge 
(to give it no harder name) still insists on the coiiectriess of his 
refereuce to the Jurassic. 

A simple recital of the circumstances attending the collection, 
shipn~ent, and determination of the fossils under consideration 
will be sufficient to satisfy any reazonable mind on both duubtecl 
points, especially in the absence of any motive for deception on 
my part. The facts are that for more than a month pnor tu the 
collection of the fossils in  dispute we had not collected a -inale 
one from any Cretaceous bed, and ere1.g package pretiously col- 
lected had been shipped to the museum. Those collected at 
Tucumcari were shipped overland to Las Vegas, New Nexico, 
were delayed there for several months, and cl~d not arrive at  
Austin until every package collected Prom other localities had 
been opened and piit in the cases. When the boxes containing 

the Tucumcaii c~ilections arrived, ~~isteacl as the of opening t l ~ e m  
other collections were in the storage loom, I had then1 taken to 
my piivate room, opened them myself, and put &hem in a srparate 
case, where they ale now with the labels allginally placed on 
them in the field. There were at  least fifty packages of these 
foss~ls. and each package had two labels a-ctached, so that it is 
utterly iinpossible for then1 to have hecome mixed by accident or 
carelessnees. 

Again, myself and my assistants discussed the fossils in the 
field as we piclred them up, and our note-books show that we then 
determined them as they are now deqignated. Thele can there- 
fore be no reason for supposing that the fossils did not come from 
that locality, notwithrtand~np Professor Jfarcou says that he did 
not find such fossils there, as if that fact could juslify him in say- 
ing another explorer clid not. iV1arcou travelled lapidly through 
the country, niade a section at  one place, and devoted six hours 
to the examination of the strata at  that precise locaiiry, w h ~ l e  I 
t~a-ccllled at my leisure, and took all thr time necrssaiy to collect 
the tossils. 

R e  says he has seen the collection of Professor A. Hyatt made 
in that vicinity, and tbat there are none of the fossils enumerated 
by me in his collection. Professor B j a t t  has necer said that he 
collected fossils fro111 that  locality, and so far as I lcnow he never 
did; hut even ~f lie had. n-ould that be a reason far concluding 
that another person could not find othel fossils? Profe3sor Hyatt 
has mi t ten  no paper on that region. 

As to the correctness of the determination of the fossil^, I took 
every precaution to prevent any mistake in this matter. T did not 
wholly rely upon my own judgment, but, after opening up my 
collection, I made up small suits and sent them to various parties 
for determination, without giving them the locat~on from which 
they weie collected, but simply acking for specific dcterminalions, 
and without repenting what otlierfi had s a d  or exen giving my 
own conclusions, and there was u n a i ~ i m o ~ i ~  as to allagreement 
the species 'I I ~ a r rpu1)lished. 

I t  will tllns be been that 1 have taken extraordinary care to be 
ceitain of my facts befoie publishing then? and m conclusions 
drat< n therefrom. 

The e-rldence of t he  Jurassic age of the beds relled upon by 
Profess01 SSaltou is based upon two specles found in the beds, 
de5cr1b~dOy hzin as heretofore mentioned. One of them he calls 
Crgp71cea d~latuttr. \ ar Tuc3umcari Marcou, and the othei Ostrea 
nact~-shz~. 

A t ( c '~r~~ahil ig  I sent to Eulope for m \  collect~ori at Tnc~nncari,  
s a ~ r ~ p l r sof the G r q h e n  tlilntata fiom the t y l ~ e  1oca:itles and 
compaied them with k1arcou7s variety collected by me. The best 
that can be said is tbat it may be a variety of the original type. 

The samples collected by me or n hat I snppose was his Ostrea 
nznrshiz are not 0. ~aarshi i ,  but 0. sztbovuta of Shumaid. We 
have hnnd~eds  of specimens of 0. sz~bovutu in the museum, col- 
lected from \?ell-known Cretaceous horizons, and upon cornpari- 
son with them the specimens from Tucunlcai i are founcl to agree in  
every essential pait~cular.  Thelefore the pioof of the Jurassic 
age of the beds is narrowed down to one fossil, and that only a 
variety of the form found in the Jurassic of Enlope, and which 
has not been reported fro11 any of the well-lrnown Jurasslc hori- 
zons in North America This will certainly not be considered 
sufficient to establish the Jurassic age of the heds when there is 
associated with it the other forms enumerated which arp certainly 
Cretaceous. 

I placed a great deal of stress upon the tact of having found 
in thew beds a dicotyledonous leaf, as pioving the Cretaceous age 
of the beds, for the reason that, so far as I know, no dicotyledons 
have been repolted from any stiata lower than the Cietaceous, in 
either North America or Europe. I t  is true that they hare been 
ieported from beds which some geologists held to he JLI~XSS~C,but 
which by others were referred to the Cretaceouq Lipon the very 
ground that they contained dicotyledons. 

Professor A. Hyatt has been quoted as expiessing the opinion 
in private that the beds at Tucumcari were Jurassic, but in a le-  
cent article he dep~ecates snch a use of his opinions privately ex- 
pressed, says i t  was unauthorized, and asserts that he has no 
opinion on the subject. 


