






(3) Base level at maximum. Gradient and competence of streams at minimum. 
Oxidation of muds exposed to atmosphere to red soil. Layering in uppermost 
muds destroyed by burrowing worms and other organisms, dessication cracks, 
and plant roots; swamps formed locally. 

(4) Base level lowering. Streams.rejuvenated. Alluvial plain eroded by en­
tre.nched streams that are located in restricted channels. Entrenchment of 
streams lowers water-table enabling oxidation to occur to depths of 30 to 40 
feet below surface of plain. 

The ultimate cause of the change in base level could have been eustatic change 
in sea level or tectonic (i. e., differential uplift in the source and/or subsidence in the 
basin of deposition). In light of the nature of the second- and third-order cycles des-
cribed below, tectonic control seems most probable. . 

SECOND-ORDER CYCLE 
The second-order cycle is represented by the alternation between marine and non­

marine facies in vertical section. 

Walton Fm. REGRESSION 

Middlesex Fm. TRANSGRESSION 

Oneonta Ftn. REGRESSION 

Gilboa Fm. TRANSGRESSION 

Manorkill Fm. REGRESSION 

Potter Hollow Fm. TRANSGRESSION 

Plattek ill Fm. REGRESSION 

The regressive phase of the cycle is typically the thickest (600 to 1500 feet). Deposition 
of cross-bedded, gray sands preceded deposition of the red beds and the older red beds of 
any red-bed formation do not extend into the basin as for as the younger ones (e.g. Platte­
kill Formation). The lower boundary Of any regressive tongue "r ises" stratigraphically toward 
the basin interior, whereas the upper boundary is abrupt. This suggests that the regressive 
stages were long-lived in contrast to the short-lived, thin (100 to 300 feet) transgressive 
stages. The stages of development of the second-order cycle are: 

(1) Sands, derived from up-lifted source area, deposited on alluvial plain, which 
builds out gradually into the basin. 

(2) Red beds developed above gray sands; they also migrate toward basin interior. 
Sediment supply reduced and subsidence exceeds deposition. 

(3) Sea transgresses and dark gray shales deposited. 

These cycles reflect intermittent uplift in the source area and relatively continuous 
subsidence in the basin. The amount of sedimentary detritus from the source area is deter­
mined by the changes in the rate of uplift. Variability in the rate of uplift was chiefly 
responsible for the alternate episodes of regression and transgression. Figure 7 shows the 
paleogeography of the region during the late Middle and early Late Devonian. 

THIRD-ORDER CYCLE 
The thickest cycle, 8000 feet at its maximum along the Catskill Front, is a com­

posite of a number of second-order cycles and represents the combined effect of the smaller 
scale uplifts. It is an example of the geosynclinal cycle of Pettijohn (1958, .p. 637). 
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Lithology 

Coal 

Cong lomerate 

Red beds 

Principle Facies 

Molasse 

Molasse 

Molasse 

Example 

Not present in New York 

Slide Mt. Fm. 

Plattekill through Oneonta Fm. 

Gray sandstone and shale Flysch Mount Marion Fm. 

Black shale Euxinic Bakoven Fm. 

Limestone Pre-orogenic Onondaga Fm. 

This cycle shows two major patterns: (1) general increase in grain size upward, 
and (2) change from marine to non-marine conditions upward. It represents over-all 
general upl ift in the source area and subsidence in the basin, but subsidence was gen­
erally slower than uplift, which caused the westward shift of the facies with time (Fig. 7). 

Source Area 

The three most intensive studies of the provenance of the Catskill sediments have 
produced divergent hypotheses. The earliest study led to the postulation of a source area 
located east and southeast of the Catskill Front at a distance greater than 100 miles and in 
an area of Precambrian crystalline rocks. This source area, called Appalachia, was inferred 
to be a great mountain system occupying parts of eastern Connecticut and the region now 
overlain by the Coastal Plain and portions of the continentaJ shelf sediments (Barre.! I, 1914, 
p. 246-247; and Fig. 8). The second study placed the source to the north and east of the 
Catskill Front at a distance of approximately 50 to 75 miles and in the general region of the 
Taconic-Berkshire-Green Mountain belt (Mencher, 1939, p. 1779-1782). The third study, 
based on paleocurrent and petrographic criteria of the Catski II facies, postulates a source 
area composed of Silurian and Lowe~ Ordovician limestone and argillaceous rocks which pre­
sently crop out within 25 miles of the eastern limits of the Catskill Front sediments (Burtner, 
1964, p. 189). 

The detailed study of Lucier (1966) indicates that supracrustal rocks were the domi­
nant suppliers of sediment throughout the time of deposition of the Catskill facies. There is 
no petrographic evidence to support the contention that plutonic crystalline rocks or erup­
tive igneous rocks served as either the dominant or assessory source terrane for the sediments. 
The evidence for this conclusion is the lack of plutonic or eruptive igneous rock fragments 
in the sandstones, the general absence of igneous and high-rank metamorphic index minerals 
in the heavy mineral suite, and the scarcity of feldspar (Lucier, 1966, p. 68). 

Within the supracrustal suite two distinct lithologic associations were dominant at 
different times. Analysis of all mineralogic data indicates that a sequence of interbedded 
shales and sandstones, perhaps slightly metamorphosed, was the dominant source lithology 
of the pre-Gneonta sediments. The evidence that supports this contention is dominance of 
fol iated aphanites, the abundance of graywacke sandstone and siltstone fragments and the 
presence of lesser amounts of chert throughout the section, and the occurrence of rounded 
zircon, tourmaline and rutile in the heavy mineral suite. The presence of detrital chlorite 
and muscovite and the persistent inclusion of chlorite within many of the rock fragments 
indicates that the source terrane was subjected to a very low grade regional metamorphism 
(Lucier, 1966, p. 70). 

The base of the Oneonta Formation, however, is marked by intersecting trends of 
the foliated aphanites (decreasing) and polycrystalline quartz (increasing) and it is inferred 
from th is that a more quartz-rich source area was being eroded. Metamorphic quartzite 
containing chlorite and, more rarely, muscovite inclusions was a common rock type in the 
source terrane. Whereas most of the quartzite pebbles are white, some of those found in the 
lower Oneonta Formation have a pinkish and greenish tinge. The trace minerals and rock 
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Figure 7 Paleogeographic maps of the Catskill Mountains region, late Middle Devonian 
and early Late Devonian. Symbols: M: marine, L - littoral, 

P: paludal, F: fluvial, and A: alluvial plain. 
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fragments that are more abundant in the Oneonta also suggest a quartzitic source. These 
include the angular pink-to-green tourmaline, the angular orange rutile, the chlorite­
veined quartz, and the red argillite fragments (Lucier, 1966, p. 71). At this time, no 
detailed petrographic data are available from the Walton and Slide Mountain Formations. 

Figure 10 summarizes the stratigraphic section of the source area as inferred from 
all the field and petrographic information. The section is based on the assumption that 
the source rocks shed quantities of detritus in proportion to their concentrations in the 
Catskill facies and in an inverted stratigraphic order. The location of the source is placed 
east-southeast of the Catskill Front based on the cross-bedding and particle orientation 
data (Fletcher, 1964b; Lucier, 1966). 

The poor to moderate rounding of the detrital minerals and the abundance of labile 
rock fragments suggest a source in close proximity to the present Catskill Front. Figure 9 
shows an area in eastern New York that I ies between plus and minus one standard deviation 
of the cross-bedding mean and includes portions of the Kinderhook and Copake 15-minute 
quadrangles (Lucier, 1966, p. 74). Figure 11 is an idealized section of the sequence of 
rocks in this area based primarily on the correlations proposed by Craddock (1957, p. 697-
699). Comparison of Figures 10 and 11 indicates that almost all the stratigraphic, litho­
logic and mineralogic requirements of the source area, as suggested by Lucier's petro­
graphic analysis, are fulfilled by that sequence in eastern New York (Fig. 9). 

Lucier (1966, p. 80) concludes that the provenance was that sequence of Lower 
Cambrian to Middle Ordovician clastics now exposed within 25 miles of the eastern 
limits of the Catskill Front sediments (Fig. 9). The vertical mineralogic variation evident 
throughout the Catskill facies' sandstones dominantly reflects the stratigraphic inversion 
of the Normanskill, Deepkill, and Nassau-Rensselaer sediments and low-rank metamorphics 

Figure 8. Barrell's interpretation of the Appalachian geosyncline at the close 
of the Devonian (from Barrell, 1913, Fig. 1, p. 430). 
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FIGURE 9 POSITION OF SOURCE AREA BASED ON 
CROSS-BEDDING AND METAMORPHIC 
ASSEMBLAGES (from Lucier, 1966, Fig. 25) 
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FIGURE 10 GENERALIZED STRATIGRAPHIC SECTION OF SOURCE 
AREA AS INFERRED FROM PETROGRAPHIC DATA 
(from Lucier, 1966, Fig. 23) 
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FIGURE 11 COMPOSITE STRATIGRAPHIC COLUMN OF ROCKS 
EAST OF STUDY AREA AND WEST OF TACONIC 
MOUNTAINS (from Lucier, 1966, Fig. 26) 

- - -- - --- -- - --- -- - ------- --- - -- - -
1-=- -.:: ------- - --- --- -
~l~ . 
. : ...... ~ .. :: . ..;.. . .: 

-7:-' ... .'.~~: .. 
.... " .. ~~:~. 
~~. 

~- A_.A.-~_O 

~.-'-:: 
.. -

-::. 

--- -

- - -= 
~:·.~:·G.:, ~;~ .. G·.~ 

....-::. 

'. ". '.;:~ 
'--'~'-' 
:-. . ~ .. ' 

IYXX")()( 

. ---.-:...;.~ . 
'~...:...r':". 

'" 

y. xx 

-.. ." -
.. 

Feet 

z 
0 
I-z 
w 
0:: 
I-

4-
-' 
-' 
S2 
til 
Z 
-< 
~ 
0:: 

2 

I 
-' 
-' 
S2 
Q.. 
W 
W 
0 

I 

t 
::l 
-< 
til 
til 
-< 
Z 
I 

0:: 
W 

-< 
-' 
W 
til 
til z 
W 
0:: 

Black shales and slates, minor siltstone and limestone. 

Limestone 

Medium grained graywacke sandstone with interbedded shale i very 
thin limestone beds. 

Interbedded black and green cherts and black shale. 

Dusky red shale I also gray and green shale, siltstone I and chert . 

Greenish shales with interbedded green. brown, and gray quartzitesj 
interbeds of siltstone and chert. 

Calcareous sandstone and limestone conglomerate. 

Interbedded olive argillite and greenish quartzite; local siltstone i 
green. red. and dark gray shale. 

Green shales and slates i minor siltstone and red slate • 

Interbedded green quartzites, slates, and siltstones j red quartzites 
and purple slates. 

Medium to coarse grained graywacke sandstone and green slate; 
minor purple and black slates· 
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as a function of progressive uplift and denudation of the source terrane (Fig. 11). The total 
minimum thickness of sediments (Normanskill-Nassau) eroded from the source area during 
this time was in excess of 4000 feet (Lucier, 1966, p. 81). 

Prel iminary study of the pebbles in the 51 ide Mountain Formation suggests pre­
viously deposited Catskill red beds (Plattekill?) served as a source for the detritus that 
later formed the younger conglomerates. Large pebbles of red sandstone identical with 
the red sandstones of the Plattekill Formation are a common constituent of the Slide 
Mountain. Apparently "cannibalism" of strata along the margin of the depositional basin 
occurred. 

Summary 

The sediments of the Catskill region reflects rhythmic braided stream and alluvial 
plain deposits. Periodic uplift of the Cambrian-Ordovician source during the Middle and 
Late Devonian produced highlands from which short torrential streams debouched (Fletcher, 
1964a; Lucier, 1966). Coarse, immature detritus was deposited by coalescing streams on 
the upland part of the alluvial plain. The finer sediment fraction that was transported 
with the coarser had three alternatives: 1) being trapped in the interstices afforded by 
the pebbles and sand grains, 2) being swept beyond the alluvial plain into the marine 
part of the basin, or 3) being stranded on the lowland part of the alluvial plain asflood­
plain and interfluve deposits where oxidation and plant growth would proceed (Lucier, 
1966, p. 86). The calcareous, shale-pebble breccia lenses commonly found in the sand­
stones possibly result from overbank steepening of the interfluve material. As erosion 
continued in the highlands stream flow would diminish and progressively finer detritus 
would be spread out over the previously deposited channel sands. 

The classic picture of the so-called Catskill delta, in which a high range of 
mountains of Precambrian crystal lines far to the east shed sediments into a constantly 
subsiding basin, becomes obsolete. Alternate periods of regression and transgression dom­
inated sedimentary patterns during the Middle and late Devonian. These alternations are 
concluded to be the result of tectonic activity in the faulted and folded flank.zone of the 
geosyncline (Fig. 12; Fletcher, 1964a, p. 63) which occupied the present posit"ion of 
the Taconic Mountains. Increased tectonic activity, primarily in the form of folding and 
high-angle reverse faulting in the flank zone, brought to the surface rocks previously 
deposited in the marginal trough (Fig. 12). Thus, while Ordovician rocks were the domi­
nant source for the lowermost Catskill sediments, IIcannibalized" Devonian rocks from the 
rim of the marginal trough served as the source for the upper Catskill sediments. 
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MILEAGE 
0.0 

42.0 

42.3 

43.9 

ROAD LOG TRIP C 

Leader: Frank W. Fletcher - Guest Lecturer (Stop 3): Peter J Buttner 

Holiday Inn, Newburgh (Field trip headquarters). Travel north on N. Y. 
Thruway. 

Intersection of N. Y. Thruway exit and Rtes. N. Y.32 and 212. Turn left 
(west) . 

Turn right (north) on Rte. N.Y. 32. 

STOP 1 (15 minutes) Onondaga Limestone (Middle Devonian). This is 
primarily a stop for introduction to the basic Middle and Upper Devonian 
stratigraphic sequence of the Catskill Mountains region (see p. C1-CS). 
The O"nondaga at this locality consists of very cherty, fossiliferous lime­
stone. It dips toward 25So at 130 and forms a low escarpment. 

An excellent panorama of the chiefphysiographic elements of the 
region can be observed from this location. The topographic depression dir­
ectly west of the Onondaga escarpment is Bakoven Valley, which is under­
lain by the relatively soft black shales of the Bakoven Formation. The low 
Hoogeberg range west of Bakoven Valley is composed primari Iy of resistant 
siltstones of the Mount Marion Formation and is capped by the Ashokan 
Sandstone. The plain beyond the Hoogebergs is underlain at its most easterly 
part by the upper Ashokan Formation and at its westerly edge by red beds of 
the Plattekill Formation. Towering above all of these elements is the Catskill 
Front; and, beyond, the high peaks of the Catskills including Slide Mountain, 
Wittenberg Mountain, and Cornell Mountain, whose summits are composed 
of the Slide Mountain conglomerate (Fig. 4). 

Continue north on Rte. N. Y. 32 

4S.0 Bear left on to Rte. N. Y. 32-A. 

49.6 Cross Kaaterskill Creeko 

50.0 Turn left on to Rte. N. Y. 23-A at traffic light in Palenvilleo 

50.9 Cross Kaaterskill Creek again and begin climb up Catskill Front in Kaaterskill 
Clove. 

53.S STOP 2 (60 minutes) Manorkill and Gilboa Formations. Buses will allow field 
trip participants to disembark and then will drive to top of section. Participants 
will walk along right (north) side of highway to top of section. CAUTION: 
Road is narrow, so "clingll to side. 

The upper part of Kaaterskill Creek can be seen approximately 0.2 
miles northeast of this locality. This is the location of Prosser IS classic example 
of stream piracy, where the headwaters of Schoharie Creek were captured by 
the much-steeper gradient Kaaterskill Creek. 

Figure 13 describes the stratigraphic section of this stop. Many of the 
typical rock types and sedimentary structures of the lower Catskill facies can 
be observed here. Especially note-worthy are the fining-upward cycles dis­
cussed on page C1. 

54.7 Top of section. Re-enter buses and continue west on Rte. N. Y. 23-A. 

55.2 Turn right (north) in Haines Falls on to road to North Lake State Campsite. 

55.3 Bear right. 

C22 



250 

200 

150 

100 

50 

o 
FEET 

58.3 Entrance to North Lake Campsite. Continue to North Lake beach parking 
area. 

LUNCH (40 minutes) 

*STOP 3 (90 minutes) Follow NYSGA trail markers along rim of Catskill 
Front to outcrop of the "Twilight Park Conglomerate. II CAUTION: Watch 
your footing alon

T 
the Front. Please remain at least five feet back from 

the edge of the c iff. NO SPECIMENS MAY BE TAKEN FROM WITHIN 
THE PARK BOUNDARIES. 

Trail lies on strata of the lower Oneonta Formation. Note cross­
bedding, excellent jointing and joint-controlled face of the Catskill Front. 
An excellent view of the Hudson Val ley, the low Taconics, and, on very 
clear days, the Berkshires is avai lable from the Front. 

Return along trail to buses and return to field meeting headquarters. 

*Guest Lecturer 

Unit 

14 Oneonta Fm 

RED 

RED 

RED 

~ 
~:. 
'.:~ 
.. , ... .. ~ . 

13 

11-12 

10 
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1 

« 
0 m 
.J 

Marine (?) tongue. Note ball l!) 

and pi II ow structures. 

Fining-upward cycle. 
Note green, reduced zone at top 

.J 

.J -~ 
a:: 
0 
z « 

Note loaded bottom markings ~ 
at base and shale clasts. 
Fining-upward cycle. Note 
destroyed bedding in red 
clay stone member and 
faulted cross-beds. 

Figure 13 Stratigraphic section at Stop 2 in Kaaterskill Clove. 
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CONTINENTAL SEQUENCES IN THE PROXIMAL GENESEE GROUP 
(STOP 3, FIELD TRIP C) 

PETER J.R. BUTTNER 
Computing Center, University of Rochester 

Introduction 

Wedge-like in form and generally thinning to the south-west, the Devonian 
accumulation in New York displays a wide variety of sedimentary types and strati­
graphic patterns. Proximally, in southeastern New York, about la, 000 feet of De­
vonian section has been preserved. The upper 6, 000 feet of this sequence contains 
elements of the remnant sedimentary units of a set of Middle and Upper Devonian 
fluvial events. Th is collection of continental terranes has been discussed in some 
detail by Barrell (1913, 1914 a,b) and Chadwick (1933 a,b; 1936; 1944). It has 
become known as the Catskill Delta (Chadwick 1933 b). Included in this proximal 
continental sequence are rock units presently thought to be part of the Middle De­
vonian Hamilton Group, and the Genesee, Sonyea and the West Falls Groups of 
the Upper Devonian (Cooper and others, 1942; Rickard, 1964; Wolff, 1965, 1967). 

Location 

On the North Point Trail to North Mountain from North Lake in the SW1/4 
of the NE1/4 of the Kaaterskill 7 1/2 minute quadrangle, Catskill State Park, 
Greene County, New York. 

STRATIGRAPHIC SETTING AT STOP 3 (page C23) 

The rock units encountered along the trai I to Stop 3 are thought to be part 
of the proximal Genesee Group in southeastern New York. Several hundred feet 
below the elevation of the trail at Stop 3 the basal units of this rock body ~emon­
strate a significant regressive overlap of dominantly near-shore and coastal plain 
sedimentary domains over the subjacent tidal estuary and lagoonal sedimentary 
domains observed in Kaaterskill Clove. The Genesee Group in this area is a domain 
of homogeneously rhythmic character (abcdeabcdeabcabcdabebcdabcde) and includes 
all the rock units to the top of the near mountains. It should be noted that th is 
stratigraphic reckoning is founded on the physical character of this block of rock; 
the single characteristic of rhythmic patterning predominant. A succession of rock 
units have been assembled into an informal rock-stratigraphic unit in answer to a 
single terminal question: Do the units display some aspect of rhythmic fluvial 
sedimentation? 

The stratigraph ic plan followed is based on the recent summaries and modi­
fications proposed by Rickard (1964), Wolff (1965, 1967) and, Friedman and 
Johnson (1966). Rickard has presented a bed rock map of the Devonian of New York 
together with a detai led chart of the stratigraph ic design of the Devonian System 
in New York. Working within this scheme, Wolff, with the support of detailed field 
work in several key areas, has demonstrated a high-order rhythmic pattern of re­
gressive and transgressive phases of deltaic sedimentation. At Stop 3 are some of 
the rock types which characterize the fluvial aspects of a regressive phase. The 
regional character and setting of the Middle and Upper Devonian of New York has 
been presented by Krumbein and Sloss (1963, p. 525, 535), Potter and Pettijohn 
(1963, p. 230) and, Friedman and Johnson (1966, p. 185-186). 

THE NORTH POINT DOMAIN 

The name North Point has been informally used to delimit the rock body 
thought to be the proximal Genesee Group in southeastern New York. Rhythmic 
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conti nenta I sequences characterize th is rock body (Buttner, 1965). I nterpreted as 
the remnant elements of a sequence of coastal plain and upland fluvial deposits, a 
rhythmic sequence consists of a braided pattern of course cong lomeratic channel-
fill; a composite of point-bar, channel-fill, and overbank sandstones; and, overbank, 
mudflat, and general floodplain accumulations represented by siltstones and mudrocks 
(Buttner, 1966). Widespread lateral variability, rapid change in vertical sequence, 
steep-banked channels (some more than 30 feet in depth), and low to moderate thalweg 
sinuosity together with textural mapping support speculations about a coastal plain -
upland sedimentary domain for the North Point. 

Detai led mapping together with the -analysis of data using various operations 
research methods and a computer have shown that rhythmic patterns may be found in: 
sedi ment color, texture, and petrology; transport directions; sedi.mentary structures 
and flow patterns; and lithosome geometries. Figure one shows the composite structure 
of a rhythmic sequence; the North Point contains at least 23 major rhythms of this 
type. 

QUARTZ ARENITE 

OLIVE & GREY 

~~~~~~~.-~~~~~~~~----~~~~~~~~~~ 

RED 
MUDROCKS 

ind I s ti nc t, disrupted, wa vy, 
flat, thin, massive) soil profiles; 
channels; rip!=, les; mud c rae ks; 
sole marks; fossils. 

geometry-wedges; concave 
. • lenses s. 

Iliiill;li~~!11 REDSILTSTONE---- ng, ~ge & wavy, laminated, 
• -.- - - - - - - - - - - - resets. 
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~~i~~i~~~~~~~·---~~-~~~~~~~'U'fa,;.~::a:t~ , 
STRUCTURE 

Figure 1. Composite Rhythm Structure in the North Point 

As shown in Figure one, the rhythmic sequence is enclosed at base and top by 
erosion surfaces. A first impression of this structure is that there is a waxing and 
logarithmic waning of some fluvial event; what has been figured by several authors 
recently as a fining-upward cycle. Observation of more than one section and estab-
I ishment of some geometric control reveals a much more complex arrangement of 
sedimentary associations. Adjacent sections, often as close as 5 meters, regularly 
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display wide variation in rock types at the same interval. Figure two is an attempt 
to summarize some of the characteristics of a rhythmic sequence in the area of Stop 
3. Here is represented a rhythmic sequence in the form of a symbolic analogue 
model in order to study some of its geometric aspects. 

, 
I 
I 

DUNE;RIPPlE ;FlAT 8 

7-RHYTHM THICK. 

RHYTHM 4 
DATA 

Figure 2. Symbolic Analogue Model of a Rhythmic Sequence 

It is worthwhi Ie to consider some of the types of formal models we might 
use to structure a rhythmic sequence. Figure three is presented to orient those 
unfamiliar with the concepts involved in model building and manipulation. 

TYPES OF FORMAL SYMBOLIC 
ISYMBOLS USED TO REPRESENT: I MODELS 

ESSENTIALLY FIXED VALUES 
I 

BOTH FIXED 8. VARIABLE I 

ESSENTIALLY HAND I MACHINE(COMPUTER), I MAN-MACHINE ENVIRON'I 
(PAPER 8. PENCIL) SYMBOL MANIPULATION MENT USED FOR SYMBOL 

SYMBOL MAN IPULATION MAN I PULATION . -
DESCRIPTIVE ANALOGUE ANALYTIC I MIXED I SIMULA nON I I 

I I 

MODELS MODELS MODELS I MODELS I MODELS 

I STRUCT URE I ISTRUCTuRE I 'DETERMINISTIC i PROBABILISTIC' 
NOT SCALED seA LED : MIXED ~ J i i . ! I SEQUENTIAL II 

ORGANI ZA TlON 
ISOME SEQU E NTiAL 
ORGAN IZA TI ON 

I SINGLE SYSTEM I 
STATE INVESTIGATED 

I USUALLY MORE THAN ,I 
ONE STATE INVESTIGATED . . - -

USUALLY FIXED INPUTS, VARIABLE INPUTS, LOGIC, 
SPECIFIED LOGIC 8. CONSTRAINTS,8. DEGREE 

CONSTRAINTS; REPLlC- OF REPLICATION; RANDOM 
ATiON POSSIBLE COMPONENTS 

. 
SCHEMATIC S; BLOC K GRAPHIC 
TEXT; THIS DIAGRAMS SECTIONS; 
FLOW CHART; SOME MOST MAPS, 
ALGORITHMS; SKETCHES SKETCHES 8. 
FIELD NOTES 8. CHARTS CHARTS MODEL OF BEDFORM MODEL OF BEDFORM 

DEVELOPMENT WITH SEQUENCES WITH IMPLICIT, 

pb 
CONTROLLED, EXPLICIT, FLOW REGIME ENVIRON' 
TRACTABLE DESCRIPTION MEN TS; VARIABLE EVENTS 

Figure Three. Types of Formal Symbolic Models 
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With the aid of a simulation model of the North Point domain I was able to 
experiment with various stratigraphic formats and sedimentologic designs and finally 
produced d configuration that not only showed close agreement with the field but 
also helped to explain the complex patterns in the field sections. This simulated 
rhythmic sequence is shown in Figure four. Represented is a paleogeographic surface 
of the coastal plain (in part of Kaaterskill Quadrangle) during an interval of time· 
in the early stage of the development of a rhythmic sequence. As time progressed 
and the rhythm developed, the pattern changed. Th is is how a sequence of some 57 
rhythms in the Ca!skillComplex was. examined; looking in detail at their develop­
ment over small increments of time. The picture figured here represents the graphic 
display of the synthesis of both the analogue and symbolic output from the computer. 
It is not possible to produce a single picture of this detail and complexity with e¥en 
the most powerful computing system currently available. 

It now becomes quite clear that the rhythmic sequences of the North Point· 
were produced by the activities of a complex, braided. fluvial system that was not 
far from a significant mountain source. A report on the sedi'mentology, dispersal, 
and petrology of the polymictic conglomerates in the North Point demonstrates the 
proximity and gross character of the source terranes (Buttner, manuscript in pre­
paration). The main channels migrated laterally across the flood plain, while the 
main transport action was normal to the migration and downbasin (in the direction 
of least facies change). Migrations of the system produced the nested and imbricated 
patterns which contributed to the difficulties encounted in the correlation of ad­
jacent sections. 

~ 
MILES 

b ' 

/.LOW 
DIRECTION 

.. N35W 

KEY t , 
CHAN N EL PATTER~ 
OF CONGL. & SAN D 

. AFTER 1/43 OF RHYTHYM 4 
TIME ELAPSED 

WGREY & OLIVE MUDR'KS, 
-~-: QTZ, H. M. SAN D LENSES 

SYNTHETIC FLOOD PLAIN & BRAIDED SYSTEM OF RHYTHM fOUR BY 
COMPUTER SIMULATION 

Figure Four. Synthetic flood plairt of the North Point at an early stage 
in the development of a rhythmic sequence. 
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SUMMARY REMARKS 

The results of this six year study indicate that the lower Upper Devonian 
of southeastern New York was produced by a series of fluvial events. Moreover, 
the study has demonstrated that various computer techniques can be applied to 
help the field-oriented physical stratigrapher resolve complex stratigraphic prob­
lems where paleontological control is difficult to achieve. The use of these 
methods has been outlined by the author (Buttner, lecture notes in Briggs and 
Pollack, 1966), and the field geologist will soon be able to find consulting help 
at most computing installations. 
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