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N O T E  UPON T H E  RELATIONS O F  THE ONE- the town of Andes had alreacly furnished scales of 

ONTA A N D  MONTROSE OF , ~Zolo$fj~c/iizt.r, that fossil ~ ~ ~ D S T O N E S  znd a nearly entire specimen of 

VA'UxEM, RELATIOX 'IoTHE h s ~ ~ t w i t l l ~ t a n d i i l gthe clearly ascerlailler- order of sue-
SANDSTONES O F  T H E  CATSKILL M 0 1 J N - cession among. the members of the higher formations of 

- ~ - - .  

T A I N S . : ! :  ( the State, I hzve hesitateti to publish ~-;su!ts in opposition 

BY PI:OF.. J A ~ I E SI-I.J.I.L. to the conclusions of my for~ner  colleagues, believing 


that I inight possibly have I ~ r e n  mistaken in my interpre- 

Great difficulty has been experiencetl, from the time of tations of the geological structur-e of the country. 

the New York Geological Survey,in rfconclling the obser- 1 ~ b the ~same~time, I elnplsyed t Mr. Andrelv Sher- 
vations made upon these sandstones in their various local- wood t o  lvorlc ou t  t he  geological structure of the catskill 
i t ies Nr .  i a n u s e m  ~ndicated the upper formation of the 1 ,o,l,tai,l ill i87 ;, tour  jeers inyesti-
third geological district a s  the " Montrose sanclstone, or gation, I ak,le to present l o  +hehlllerican~ ~ ~ ~ ~ 
sandstone of Oneonta," and clescribetl it as occurring ill t C l r  the  ~~~~~~~~~~~~~t of Science, and su\lsecjuently to tile 
Otsego, Cherlango and Broorne counties, New York ant1 x~~~-~~~, a large geological map, showing the gelleral 
as  covering the whole of the upper part of Susquehanna s.ructural features of cat?ltill region, ln this 
county in Pennsylvania. Oneoilta, Gilbertsvllle anel ' the structural character, ill regard to the
2Iount Upton \vc:.F. regardrcl as typical localities, tblr 1 allticlina; and syllclical ; lrrangemat of ille strata, the  
latter affording rerllaiils of both animals and plants. ciL,estio,, of a subdlvisicn of the fol-lllation has not been 
Mr. hIat11er descrrbetl tile " Catskill LIoulltain SCrleS " ; acd it was ollly ill the present year, 18g0, that 
as  occupying the county of I)eia\varti and the great?!- ~ l ~ ~ c-lllplete ~inyesti- ~ ~was again employed : to ~ 
part of the counties of Sullivan, Ulster, GI-emf and Schc- gallon for a final map, i n  this wcrlc it becallle 
harie ; but in this description he included the o l~ve slates nece,sarv to  rev iew the sectioll along the sclloharie 
and shales above the Helclerberg series, ~\-hich have since ,vhich had left at tile coIllmel,ce-
been separated as the Hamilton and Chemiing groups. of the rocits; also o r  the about 
In the final arrangement of' the nolllellclature of these oneonta ,  hlount c p t o n ,  ~ ; u i i f ~ ~ d ,  PlainsSidney and 
rocks, the observations of Mr. >lather in Delaware anti , liranklil1. 
Ulster counties led to the atloption of the tetrn Catskill l-he result of these observations has been entirely con- 
sandstone, or Catskill hlountain sanclstone, Tor the wholt, I f i r lna tory  of the out  by hfessrs, ~ i l ~ l l ~ s o l l  i - ~ , ~ ~ ~ ~ l ~ t  
including the Oneonta and Montrose sanrlstones of Van- ( allri ;lali i n  accorclance n-itll cur knoml.. 
usem, under the belief that the rocks as  exposeti in the 1 edge therefore, I\je are coml,elletl to a t l o p  the view that 
several localities constituted parts of, or different exposure the  r rd  and  gray rocks of  onecnta l \ - ~ ~ ~ ~ tuptoll,
of, a single formation. This view has been accelltecl ill beginning at l l l e  latter locality, \l-itll shalY betis conlain-
all subsequentiy published observations, and uniiersally 1 ing large numb;rs a s ~ l , ~ efossil s,,ecies descr;beti by  
believed to be the true one. hIr. Vanuxem as  C~lp~-icnrril%r:C'rr/ski7/ensz:r antl C', f lu-

hly first observations in this part uf ihe  country, gii.rtu, a11tl supposer1 to  be rhe ccluivalent and actual con- 
previously to 1870, were matle in 1844, but at  that time tlnuatioli of the Catsicill recl sandstone of Delaware 
only for the collection of fossils. I11 1863 I macle a 1 county, are in fact succecdecl b y  rocks carrying large 
section across the forlilations iron1 Schoharie to Oneonta nurnbers of Cheiliung foss~ls.  
and thence to Fran1;lin anrl Lo the Sooth-\I-estivard of ( The  fossil shell descril~cclby Mr. Vanuxem has the 
that  town, and across the country to  Dellxi in De la \~a re  form alld character of an Arioi~oiztu,and is apparently 
county, returning to Scholxarie 11)- a mor-e Eas  ern route, a fl-esh water f o m ,  and occurs in association wlth large 
T h e  results proi-etl unsatisfactory from the fact that numbers of fragnxenyal-p anti drifted lalltl plants. T h e  
crossing from Oneonta arid approaching Frankliii over forma~ion consists of red marls, red ant1 gray sandstones 
red and mottled shales ant1 sanclstoaes ~vitlx an aypar- in aiternating bands, the whole tliagonally stratifieel, and 
ently southwest dip, these were succeeded hp gray and attaining, in this region, a tllicltness of at least jOo feet. 
greenish shales ant1 santlstones carrying Chemungiossiis : T h e  fossili~er,ils iIet ls  are follnrl lying of the c~~~~~~~~~ 
and again, on the roatl to Llelhi, these latter \vere sue- 1 rbat jorlnatioil \)et\vee?n Norwich and Oneonta, and 
ceeded by 1-etl rocks. 1 to theeas t  of Sidney plaics, and at  or near Franklin, 

Althoug-11, in the mean tiine hrlring visited i\lontrose 1 \\-here they al~parently pass beneath the great red sand-
and some other localities of these santlstones, it \ ras not storie format1011 of the Catsl;ills, which is characterizecl 
until rSGg and 1870 that I was able to give any by the presence of bones ancl scales of H o ~ u ~ ~ ~ . c ~ z ' ~ L s .  
special attention to the relations of these formations on F~~~~all appear, that facts it l v o u ~ c ~  sollle time 
the IVestern slope of the Catskills, in the to\vlls of One- after tile ~~al l l i l to l lpt1.iod, the open sea ~ v a s  cut off from 
onta, Guiliord, S~tlney I'lains and the adjacent country, . til,s area c\uring a long pe~ioci, that  dry land producing
still finding myself cluite unable to l~arallellze the forma- allundallt vegetation with estuary and fresh ~va te r  condi- 
tlons as  there existing, with the sanclstone of the Catslrilis. tions ensued ; and that at a later period the suhsidrllce 
In the latter year Mr. George 6.  Simpson aucl Dr. J. T I T .  O f  tile coast ajloTved the influx of the ocean whichslIreatl 
Hall were employeel in this region, and directed to maI<e , ever the area \vestlvarcl, givillg beds of shale, sandstone, 
cross sections of the country In different directions ; and etc., clla,.geel LT iril l,xarilxe fossils the Chemung period. 
their observations, after having revie~red the principal , ~ h ; tagain, tile sea \\.as incadEd by an elevation of 
localities in cornpail) n-ith lllyself, gave the same re- the littoral line, then fo l lo \~ed the  great accumulation 
sult, viz. : that the extensire forniation of red and greeu- of red broI1711 saildstones ~011-
ish ~nottled shaly sandstones, \vith brownish red and gray glolxxerates, terlliillating above by a heary formatioll of 
tliagonally laminated sandstone, in the locallties of One- gray sancistone, the l\71xole tormillg the great mass oi the 1 

onta antl RIount Upton ant1 other places in the same , ~,t , l<;l l  lnountaills; alld to this formation only should 
region, mere succeeded by sandstones and arenaceous the  name of ~ ~ t ~ i ~ i l isandstone be properly applied. 
and argillaceous shales, carryinggreat llumbers of marine hi^ couclu5ioll, is sustained by our present

fossils linown a s  belonging to the Chemung group, to- linowledge, sllggests some very important considerations 

gether with some bones and teeth of fishes of a peculiar concerning the relations of the I-Ialmilton, Portage and 

character. T o  the latter again succeetled red and green- ~ h ~which will be discussed at  some future ~ ~ ~ ~ ~ ~

ish gray or brownish gray beds, which in one locality in time, anti which, when illvestigated under the present 

I phase of our l<no~vledge, may solve some existing prob- 
::: Read before the National Academy oCSciences, N. I?.,r 8 ~ ~ .  ; lems regarding these formations. 


