Journal of the Tennessee Academy of Science

was injected three times for a total of 11 trials.
(55 percent) resulted in immobilization at
dosages of 1.14 to 3.23 mg/Ib. Two hogs (18 percent
of the trials) were killed at dosages of 1.95 and 3.33
mg/lb and, in three trials (27 percent) at dosages. of
0.81 to 1.09 mg/lb, the hogs were not completely im-
mobilized. One hog was not immobilized at dosages of
0.81 and 0.97 mg/lb but was immobilized at a dosage
of 1.95 mg/Ib. Immobilization occurred in 3 to 6 min-
utes and averaged 4.1 == 0.6 minutes for five trials.

The Sernylan EDy, and LDj, with corresponding 95
percent confidence limits for pen-reared hogs were 1.9
(3.2-1.1) and 4.3 (6.1-3.1) mg/lb, respectively. The
ED:. with 95 percent confidence limits, for wild trapped
hogs was 1.1 (1.6:0.7) mg.Ib; however, because of the
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DISCUSSION AND CONCLUSION

The fairly rapid immobilization time, averagin
minutes was a favorable characteristic of this dry 8 11
the currently used drug, Cap-Chur-Barb, ng over
favorable characteristics are (1) the long recovery i un-
averaging approximately 6.8 hours, which jg alslme'
characteristic of Cap-Chur-Barb, and (2) the abso a
of a safety factor. The safety factor (LD/ED, )ence
much less than one which indicates that the dosl',"ne“'“
sary to handle 99 percent of the pigs is well within“:l;‘l.
lethal range. Since mortality among trapped wild p e
must be held to & minimum, this drug is not ch gs
mended for this species. However, if used on wild hgm.
the recommended dosage would be from 2.5 to ;s(s
mg/Ib. -

TABLE 3. Expected effect, ED or LD, at 1, 16, 50 and 99 percent level.

Expected effect

1 16 50 99
ED 0.08 mg/lb 0.5 mg/lb 1.9 mg/1b 32.0 mg/lb
LD 2.4 mg/lb 3.3 mg/1b 4.3 mg/1b 7.8 mg/lb

small sample size, the LDy, could not be computed.
The expected effects, i.e., the ED or LD at the 1, 16, 50,
and 99 percent levels are found in Table 3.

The only complication observed, other than mortality,
was abortion, which occurred with one sow. A period
characterized by thrashing of the feet usually precedes
calmness. A sideways movement of the jaw is also a
characteristic effect. The eyes are shut when the hog
n_lmqobilned.buleyer:ﬂ:mmgood.Defeaﬁm,
urpmonorregmﬁuﬁondidnotoccurexeeptinthose
animals near death.

. The hogs that died were necropsied and hemorrhag-
ing was apparent. The fat in five of six hogs was pink
in color and hemorthagic and the renal pelvis was
hemorrhagic in one hog. Petechiation of various parts
dﬁel_:urtmchnmr'mi:mdbbodmfoundin
ummyo(mehog The spleen was en-
l-pdnallhogexminedmdmmptmadinone
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INTRODUCTION

Recent studies of cross-bedding have polarized into
two main efforts—one type such as Brett’s (1965) uses
scattered observations over a large area and another
type such as that of Beutner, et al. (1967) is based on
numerous measurements made in a very small area.
Both these systems may be used to infer stream flow
characteristics and to aid in the explanation of deposi-
tional history. Potter and Pettijohn (1963)) offer a sum-
mary of such studies.

Probably the best approach is to combine the two
methods of cross-bedding analysis, and it is likely that
the results of these studies depend upon (1) the map-
ping system used, and (2) the three dimensional orien-
tation of the exposed strata. Thus, study of various ex-
posures in some detail over a representatively large area
minimizes abnormal measurements collected in con-
fined observational networks.

PREVIOUS WORK AND DESCRIPTION OF STUDY AREA

In order to test the usefulness of cross bedding in a point
bar deposit to determine ancient stream flow direction, a group
from the University of Tennessee at Chattanooga restudied an

... Strip Mine
i
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Scale in Miles

Fizure_ 1. Location of point bar deposit near Philipsburg, Penn-
sylvania.

Figure 2. Th

exposure of sandstone, shale, and coal located in a s mine
approximately one mile east of Philipsburg, Pennsylvi The
sandstone exposed in this mine has been described by Beutner,
et al. (1967) as an ancient point bar complex. Figure 1 shows
the location of the strip mine and Figure 2 shows two trenches.
One trench (Face A) trends approximately due north and is
almost 350 feet long, and the other trench (Face B) trends N
60° W and is 1200 feet in length. These mines, or trenches,
were opened in the spring of 1965, and the original height of
both exposed faces was on the order of 50 to 60 feet, but sub-
sequent slumping and the dumping of rubble from adjacent
mines has rendered inaccessible all but the upper 15 to 20 feet
of Face A.

The three lithologic units exposed in these trenches belong to
the Kittanning formation (Altegheny group) of Pennsylvanian
age (Figure 3). In ascending order, they are as follows: (1)
three benches of Lower Kittanning coal with n total thickness that
ranges betwoen 4 and 5 feet, (2) a shale unit that ranges in
thickness from almost zero to 15 feet, and (3) overlying the
shale disconformably is a sandstone complex with a maximum
vertical thickness of 45 feet.

Face A intersects Face B at about 60 degrees and they pre-
sent n three dimensional view of part of a sandstone complex.

Formation Group System

Conemaugh

Freeport

Alleghery
Pennsylvanian

Pottaville

Connoquenessing

Mauch Chunk Mississippian

Figure 3. Generalized stratigraphic framework showing location
of tl}\e Kittanning formation (Allegheny group) of Pennsylvan-
ian Age.
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ional units within the sanql:toir:le
complex ranges Wi depending upon wl_mhcr one 1
spetun; Face A :r“;:ez’e B.p(;n Face B, certain of the stcl;ielmir;
tational units possess a sigmoidal mprphology; thalt) ls'ved ¥rom
semble a reclining, backward “S” (Figure 4). As o zr s
east to west, these units dip westward at no morii i a:f ity
grees until they approach the sandstone-sh.ale iscof lmost'
Near the disconformity they curve once again and are _; o
parallel to the underlying units. Here the sigmoidal uni L
and pinch out westwardly at the sandstone-shale canl:;ct. hie
pattern is repetitive throughout the sandstone comp. lex v\fu h
stratigraphically higher sedimentational units prograding far
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ther westward than their immediately underlyjng ’units. Allen
(1965) described similar sedimentational units in the Old
Red Sandstone of North Wales.

Further, the truncated sections of the sigmoidal units of
Face B appear on Face A as a sequence of beds containing
well-defined cross beds. Interestingly enough, a view of Face A

bedded units on Face A indicates that the sand was de-
posited by downstream-sweeping bed forms, ie., sand bars.

The factor which controls the bedding geometry appears
to be the orientation of the d face of the bar
with respect to the current direction in the channel. If the
downstream (sedimentational) edge of a transverse bar is
perpendicular to flow direction, the entire edge would ar-

alone does not yield any suggestion of the sigmoidal bedding
found on Face B. Consequently, without an appreciation of the
relationships existing between the two faces, meaningful interpre-
tation of the three di jonal cross-bedding structures cannot
be obtained.

In April of 1969, Dr. E. G. Williams of the Pennsylvania State
University furnished valuable insights regarding the work of
Beutner, et al. (1967), much of which was done under his
supervision. However, in order to learn more about the gene-
sis of the sandstone complex, the orientation of the cross-bedded
units shown on Face A was determined (Figure 5). According
to Dr. Williams, Beutner, et al. (1967), utilized a statistical
approach in selecting the points at which cross-bedding orienta-
tions were measured. In , their were taken
at points determined by the intersection of lines in a grid co-
ordinate system superimposed over the sandstone exposures with-
out regard to sedimentational units. The readings thus obtained
presumably consti a rep ive, random ple of the
various orientations of the internal cross-bedding. After col-
lecting their readings, Beutner, et al., evaluated their work and
determined that the dip direction of the cross-bedding ranged
fromwessentially north-south to N 24° W and averaged N
15° wW.

On the basis of their observations, Beutner et al, presented
the following arguments regarding the origin of the sandstone
complex:

The sandstone body was formed almost completely by
lateral accretion of bed-load sediment on the inside of a
meander bend in a north-flowing stream, the shale-sandstone
disconformity (scalloped contact) resulting from channel
scouring by the stream as it migrated westward across the
area . . . .

The presence of discrete sedi ion units exposed as
overlapping sigmoidal units on Face B and as tabular cross-

rive at any transverse channel scction‘ at a _given time.
individual bed deposited during this time might thus theo-
retically extend the full width of the unit in a transverse
section (Figure 6A). On Figure 2, bedding as e.xpowd on
Face B is approximately parallel to unit boundanel_ and on
Face A, forms tabular cross-sets between essentially hori-
zontal unit boundaries.

If the shoreward portion of the bar reached a given
section before the channelward portion, deposition would
occur first near the shore, and successive beds in trams-
verse section would overlap toward the channel (Figure 6B).
No complete units of channelward overlapping beds are
present on Face B, but part of several units have this con-
figuration, indicating that channelward lag of the down-
stream bar fgcc may have been a transient phenomen.

Similarly, if the shoreward portion of the bar lagged
behind the channelward portion, depositions in a given
transverse section would occur well within the channel at
first, and successive beds would overlap upward and shore-
ward (Figue 6C). The bar form might thus tend toward a
finger-like projection pointing downstream. Several units and
numerous small parts of units with shoreward and upward
overlapping beds are present on Face B, indicating that
the bar morphology shown in Figure 6C occurred frequent-
ly but subordinately . . . .

THEORETICAL DISCUSSION ON CROSS-BEDDING
Harms and Fahnstock (1965) point out that strati-
fication in stream environments is essentially the re-
sult of migrating bed forms, and Leopold (1964) as-
serts that bed forms commonly referred to as ‘“cross-

Figure 6, Idealized model ill;xstrutln the denend
poslioneat e e nucceedlnlg e f«;r;:: ency of bedding geometry on bar-face orientation. Dashed lines indicate possible
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Determination of the Esters by Alkaline Hydrolysis

6A, 68, 6C) suggesting possible orientations of the en-
tire point bar within the ancient river channel. Study of
their models leads to the idea that migrating point bars
may assume almost any orientation within the channel.
Also, their models depict point bars exhibiting various

of curvature in their external morphology. It
is important to realize that this curvature is common-
place in the growth of a point bar; that the bar is sinu-
ous throughout its length; and that the sinuosity of the
point bar is an expression of the range of orientations
of its component dunes.

The exposures studied doubtless represent random
cuts through a lithified point bar. There is no way of
knowing the entire dimension or morphology of the
point bar from the present exposures. Nor is the orien-
tation of the present exposures known with respect to
overall form or morphology of the ancient point bar.
Therefore, it is hazardous to predict regional stream
flow trends on the basis of trends indicated in partial
exposures, particularly on a point bar.

The proposal of Beutner, et al., that the point bar
migrated westward may or may not be correct. One
possible alternative is that the exposed sandstone com-
plex may represent a portion of an ancient point bar
that is oriented approximately parallel to, rather than
perpendicular to, the bounding river banks. In such a
case, the apparent migration could be misleading.
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ABSTRACT

A procedure for the qualitative and quantitative
al!l_lys’!hofsomevolatileandnon-volaﬁ!embyal-
kaline hydrolysis znd gas chromatographic analysis of
ﬂnh’berntedalcohol'ndau-ibedmdwcvahmnd.&m-
pl_uofappmximaxelylo-.ﬂ)mg.hsiz:meprmed
with an easily obtainable accuracy of 99 plus per cent.
!kterﬂmliulofllnmmm' to and dur-
ing the sample injection. Since the procedure presents
no special difficulties for esters of the higher alcohols,

qualitative
esters by the methods of gasliquid chromatopraphy is
standard procedure.”* This procedure merely compares
the response of the unknown sample and internal stan-

dard with that of a similar reference sample. However,
with the increasing complexity of the samples analyzed
by gas chromatography, additional quantitative gas
chromatographic data other than just the response of
the compound in question is most helpful, especially for
samples of unknown composition.

EXPERIMENTAL
Apparatus: A Barber-Colman Gas Chromatograph
equipped with a flame ionization detector amd strip
column used as a 6 fi. by % in. o.d. coiled glass packed
with 10% Carbowax 4000 on 100/120 Anskrom ARBS.
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