PROCEEDINGE

of the

NORTH DAKOTA
ACADEMY OF SCIENCE

ABSTRACTS

N

\

\
N

.

N

\

\

65tTH ANNUAL MEETING
APRIL 27 and 28, 1973

University of North Dakota
Grand Forks, North Dakota

Volume 27 ° Part I ] April, 1973



PROCEEDINGS OF THE NORTH DAKOTA ACADEMY OF SCIENCE
is published jointly through the Academy by the University of North Dakota,
North Dakota State University, Minot State College, Jamestown College, and
Dickinson State College. The Proceedings appears in two parts: Part I, Ab-
stracts, and Part II, Papers. Part I contains only abstracts of papers presented
at the annual meeting of the Academy, usually in early May. Part II contains
complete papers submitted in manuscript form at the time of oral presentation
at the annual meeting and are published within a year of receipt of manu-
scripts. Printing is by the University of North Dakota Press. Strictly editorial
matters should be directed to the editor, Dr. James R. Reilly, Department of
Biology, University of North Dakota, Grand Forks, North Dakota 58201.
Instructions for submission of abstracts and complete papers are obtained by
writing to the Secretary of the Academy (see below).

SUBSCRIPTIONS: Members of the Academy receive both parts of the Proceed-
ings. Annual dues are $5.00 for regular members and $3.00 for student
members. Correspondence concerning subscription, as well as instructions
to authors and other related matters, should be directed to North Dakota
Academy of Science, Office of the Secretary, Box 8184, University Station,
Grand Forks, North Dakota 58201.



PROCEEDINGS
of the

NORTH DAKOTA
ACADEMY OF SCIENCE

ABSTRACTS
Volume 27, Pare 1 April, 1973

NORTH DAKOTA ACADEMY OF SCIENCE
(Official State Academy: founded December, 1908)

OFFICERS 1972-73

President ... John R. Reid, University of North Dakota
President-Elect ............... Richard L. Kiesling, North Dakota State University
Secretary-Treasurer .............. A. William Johnson, University of North Dakota
Historian ... George A. Abbott, University of North Dakota

EXECUTIVE COMMITTEE

John A. Brophy ... North Dakota State University
Omer R. Larson ... University of North Dakota
Darryll T. Pederson ......occcooooioioiooiieeeeieieeeeeee Minot State College
Robert S. Seabloom .........ccoiooiiiiiis University of North Dakota

EDITORIAL ADVISORY COMMITTEE

Alan M. Cvancara .......ococooeniiiinieeieeee University of North Dakota

William E. Dinussen ..o, North Dakota State University

Delane C. KritsKy ....ooooooooiioo Minot State College
EDITOR

James R. Reilly ..o University of North Dakota

65TH ANNUAL MEETING

APRIL 27 and 28, 1973

University of North Dakota
Grand Forks, North Dakota



ABSTRACTS 1

SURFACE CONTOURS OF THE SUBARACHNOID SPACE AS REVEALED BY SCAN-
NING ELECTRON MICROSCOPY. D. J. Allen, M. W. Cloyd and J. J.
Malloy. Department of Anatomy, University of North Dakota,
Grand Forks, North Dakota. (spon: F. N. Low)

Young dogs were perfused with buffered aldehydes (Karnovsky,
JCB, 27:317A, 1965). MICROFIL (100ml) was injected to prevent
collapse of thin-walled subarachnoid veins. For scanning
electron microscopy critical point drying and gold-palladium
coating were used. Surface contours of the brain vary greatly.
Pial surfaces of cerebrum and cerebellum are smooth, showing
overlapping cells and only occasional fibrous connective tissue.
Arachnoid surfaces are rough, showing overlapping cells and are
primarily fibrous. Pial surfaces in both areas possess fenes-
trations. Other areas also possess smooth pial and rough fib-
rous arachnoid surfaces, with variations. Spinal cord pia and
nerve root sheath possess fairly smooth surfaces showing flat-
tened, overlapping cells. Many have sparse microvilli located
mostly at the cell boundaries. Fenestrations with fibrous
connective tissue underneath are present in the pia. Surface
of nerve exits which may be double or single according to level,
are very complex. Arachnoid trabeculae, fenestrations and a
lateral recess complicate observable surface contours.

BIOTIN TRANSPORT AND ACCUMULATION IN LM CELLS. Joy K. Anderson
and James R. Waller. Dept. of Microbiology, Sch. of Med., Univ.
N. Dak., Grand Forks, N. Dak.

Biotin uptake in Lactobacillus plantarum has been shown to
occur by a process involving active transport. This study was
undertaken to determine if active transport of biotin would also
occur in a mammalian cell line. LM cells were grown in sus-
pension culture in Medium 199 containing 0.5% peptone, 10 ng
biotin/ml, and 0.12% methylcellulose. Cells were harvested from
the log phase of growth and washed once with Hank's balanced salt
solution (HBSS). All transport studies were carried out in HBSS
containing the desired level of biotin. Bound biotin levels did
not change appreciably in any experiments. Free biotin uptake at
35°C in the presence of glucose was indistinguishable from biotin
uptake at 4°C and without glucose. 1In both instances intra-
cellular free biotin (IFB) rose rapidly, then dropped to a level
less than 50% of the maximum, then rose again. This undulating
pattern may indicate that an exchange occurred between IFB and an
ion in HBSS. Intracellular/extracellular biotin ratios were near
2.0, and saturation kinetics could not be demonstrated. Biotin
transport was not diminished by either iodoacetate or the biotin
analogue homobiotin. These results suggest that biotin transport
in LM cells occurred by free diffusion rather than by active
transport.
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PROGRESS REPORT ON BIRD LOSSES AT THE OMEGA TOWER. M. L. Avery
and J. F. Cassel. Dept. of Zool., NDSU, Fargo, N.D. and
P. F. Springer. No. Prairie Wildlife Res. Ctr., Jamestown, N.D.
The effects on migrating birds of the 1200-foot tower at the
Omega Navigation Station in the James River Valley near LaMoure,
N.D. have been investigated since its completion in Sept. 1971.
The study is being conducted by the NPWRC in cooperation with
NDSU. During the fall of 1971, searches of sampling areas at
the tower site for dead and injured birds were made several
times a week. Daily searches at dawn were conducted during the
spring and fall of 1972. Based on the birds found on sampling
areas, the total estimated losses for the three migration peri-
ods were 941, 1084, and 1037, respectively. Warblers and finch-
es comprised the majority of the kills. Nighttime observations
with a portable ceilometer during the fall of 1972 revealed that
birds were attracted to the tower in significant numbers on over-
cast nights. Conversely, on clear nights more birds were seen
1000 feet from the tower than at the tower. Mostwsbirds observed
at the tower on overcast nights milled about in a disoriented
manner. The largest kills occurred on these nights and resulted
from collisions with the tower and its guy wires. During the
day, birds avoided the tower without difficulty. Tests of a
commercial sound device to deter nocturnal migrants were made.

THE ASSOCIATION OF CHROMIUM(III) AND THIOCYANATE IONS IN ACIDIC
WATER METHANOL SOLUTION. R. J. Baltisberger and C. L. Knudson.
Dept. of Chemistry, Univ. of N. Dak., Grand Forks, N. Dak.

The rate of association of chromium(III) and various anions
is accelerated in water-methanol solvents. Kinetic studies show
that the acceleration is due to the reactivity of Cr(OHQ) (MeOH) j
(I). This study was initiated to detegmine if methanol i% being
preferentially disglaced. Three CrNcs<t products of the assoc-
iation of Cr(OHp)g3",(II), and (I) with thiocyanate were separated
and identified. One product contained no coordinated methanol,
while the other two contained one methanol each and were tenta-
tively identified as cis- and trans- isomers. The cis- and trans-
species_aquate at rates nearly identical to the aquation of II,
1 x 1072 sec™ compared to 3.2 x 1072 sec™l. oOver an initial ten
hour period 70 to 80% of the association products of species I and
thiocyanate retain methanol. The data indicates that there is not
exclusive replacement of the coordinated methanol and that three
reaction pathways are important.
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THE ROLE OF SOLVATION IN ION EXCHANGE EQUILIBRIA OF CHROMIUM(III)
IN WATER-METHANOL SOLUTION. Richard J. Baltisberger and Cleon M.
Melsa. Chemistry Department,, Unlv. of North Dakot, Grand Forks.
—Ton exchange selectivity of strong acid cation exchange resin
is dependent on a number of factors., Two of these factors which
were examined in this study are the differences, 1) in the
solvation of exchanging ions in the external phase and 2) in the
solvation of exchanging ions in the internal solvent phase,

The equilibrium quotients, Qe, have been determined for the +3
exchange of pentaa.quogmethanol)chromium(III), Cr(HZO) (cH,0H) 7,
with hexaaquochromium

III) ion on four different c%os811nRed
cation exchange resins, while varying the mole fraction of the
methanol-water., Q was found to increase with increasing
crosslinkage and to go through a minimum value at 30% mole
methanol, The composition of the internal solvent phase was
measured for each of the exchanging ions. The greatest
difference in solvation of ions occurs near the minimum in Qe'
NMR studies were used to measure solvation of ions in the
external phase, In the external solvent both ions appear to
be equally solvated. The results are consistent with differences
in internal solvation as being the more important parameter in
variation of the selectivity.

PUMPING AN ARTESTIAN AQUIFER TO DRAIN THE SALINE AREA IN GRAND
FORKS COUNTY, NORTH DAKOTA. L. C. Benz and E. J. Doering.
Agricultural Engineers, Northern Great Plains Research Center,
Mandan, N. Dak.

A 179-day, single well, pumping test on the confined aquifer
was conducted to evaluate pump drainage as a means of reclaiming
saline soils in eastern Grand Forks County. The high water table
and salinity problems are sustained by artesian pressure in an
underlying aquifer from which approximately 0.5 inch per year of
saline water moves upward into the overburden. This upward flow
carries about 470 1b of salt per acre per year into a surface
profile that already contains 960 tons of soluble salt per acre.
The pumping test reduced pressure in the aquifer to lateral
distances greater than 5 miles. Assuming pressure redistribution
to be analogous to linear heat flow in a slab, analysis of the
pumping test data showed (1) the average hydraulic diffusivity
was 1.44 ft2? per day for the lower 40 feet of overburden and (2)
continuous pumping for 7.1 years would be required to lower the
water table 5 feet. From this analysis, it appears that pump
drainage for the area is feasible since well, pump and operating
costs would be about $0.34 per acre per year.
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PISIDID CLAMS (BIVALVIA: PISIDIDAE) FROM THE TONGUE RIVER AND
SENTINEL BUTTE FORMATIONS OF NORTH DAKOTA. David Bickel.
Dept. of Physical Sci., Minot State Coll., Minot, N. Dak.

The family Pisididae (=Sphaeriidae) includes small fresh-water
clams commonly termed fingernail, pea, or pill clams. Three
genera, Sphaerium, Pisidium, and Eupera range from the Cretaceous
to the present and a fourth genus, Byssanodonta, occurs in the
living fauna of South America. Pisididae of the Tongue River and
Sentinel Butte Formations include: Sphaerium formosum (Meek and
Hayden), S. subellipticum (Meek and Hayden), S. cf. S. aequale
Russell, S. cf. S. planum Meek and Hayden, Eupera sp., Pisidium
russelli Bickel, and P. wardensis Bickel. Pisidium russelli and
P. wardensis were recently described from one locality in the
Tongue River Formation (Bickel, 1973, Nautilus 87:14-16).
Subsequent work showed these two species to be common in the
Tongue River Formation. Nine of 50 localities in the Tongue
River and Sentinel Butte Formations produced Pisididae. Pisidium
russelli or P. wardensis, or both occurred in 7 Tongue River
Formation samples. Clams belonging to Eupera were recovered from
the Tongue River and Sentinel Butte Formations., The geologic
record of Eupera in North America is quite limited. Yen (1946,
Notulae Nat. 166:7) referred one North American species from the

Lower Cretaceous to Eupera and mentioned records for the genus
from the Eocene of Nor erica.

PARATHYROID HORMONE AND BLOOD FLOW TO BONES.

1. N. Boelkins, W,]. Mueller, and K. L., Hall. Dept. Physiol. &
Pharmacol., Univ. No. Dak., Grand Forks, No. Dak. and Dept.
Poultry Science, Penn. State Univ., Univ. Park., Pa.

Labeled microspheres were used to measure the distribution of
cardiac output to 17 organs of the laying hen at 0 and 3 or 30 min
after iv injection of parathyroid hormone or its carrier. At 3 min,
which is the time of maximum hypocalcemia in the hen, blood flow
to the femur, tibia and metatarsus was significantly reduced rela-
tive to 0 time, while at 30 min, which corresponds to the maximum
hypercalcemia, blood flow to these three bones was significantly
increased. Femoral blood flow and the venous minus arterial cal-
cium gradients across the femur were positively correlated, irre-
spective of sampling time (0 or 30 min) and type of injection.
These results suggest that alterations in bone blood flow may be a
mechanism by which parathyroid hormone maintains calcium homeo-
stasis. The only other organs which showed significant changes
in blood flow after PTH were the adrenals, thyroids and shell
gland; the cerebellum, parathyroids, heart, spleen, liver, pam-
creas, duodenum, colon, magnum, isthmus and kidneys were not af-
fected. Supported by National Institutes of Health Grant AM 04362
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ALTERATION OF OFFSPRING SEX RATIOS IN MICE AFTER AIR DIVES
TO AN EQUIVALENT OF 198 FEET SEAWATER. D. M. A. Brennan and
S.J. Brumleve. Dept. of Physiol. and Pharmacol., Sch. of Med.,
Univ. No. Dak., Grand Forks, No. Dak.

It has been observed that professional divers (commercial and
military) tend to have families with predominantly female children.
Experiments using white mice, 30-60 days old, were designed to
study the effects of hyperbaric N2-O2 (25% Og) on the sex ratios
in the f; generation offspring. All mice, female and male, were
housed individually in separate cages. The male mice were di-
vided into two groups - controls (unpressurized) and experimentals
(pressurized). The experimentals were pressurized daily for 28
days in a chamber to 88. 2 psig (or 7 ATA) (or 198 ft) at a rate of
0.5 ATA/min. After 1 hour of pressure they were continuously de-
compressed at a rate of 1 ATA/15 min. The males were each
mated with one female each week during the 2nd, 3rd, and 4th
weeks of pressurization. Controls were mated concurrently. Ex-
perimental results indicate a shift of nearly 10% toward an increase
in female offspring of the pressurized males.

Supported in part by ONR Contract No. N00014-68-A-0499.

A SIMPLE, DIRECT M£THOD FOR THE ISOLATION OF CLOSTRIDIUM
PERFRINGENS FROM FOOD AND WATER. P. J. Colberg and M.C. Bromel.
Dept. of Bact., N. D. S. U., Fargo, N. Dak.

The purpose of this report is to introduce a rapid
diagnostic method which is specific in isolating from food and
water members of the clostridial family, particularly
Clostridium perfringens, the causative agent of gas gangreme in
man. The culture medium consisted of 0.2% neutral red dye
solution combined with Liver Veal Agar (Difco). A triple pour
technique was employed in order to achieve anaerobiosis. The
25 mm petri plates were incubated in a Gas Pak Jar (BBL) in an
atmosphere of hydrogen and carbon dioxide at 37° C, After
incubation periods of 18-24 hours, the plates were examined
under natural illumination and under ultraviolet from a
iineralight. Discrete colonlies of clostridial sp. were
distinguished by their exhibition of two types of fluorescence.
No other organisms tested or isolated from samples exhibited
this unique feature. This method was found to be superlor to
conventional procedures. The recommended practice of heat
shocking these anaerobic sporeformers was found to eliminate
recovery of C. perfringens. The method is simple, rapid,
inexpensive, and results in the immediate isolation of
Clostridia from food and water. Supported in part by NSF.
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SULFHYDRYL INVOLVEMENT IN SYNTHETIC AND HYDROLYTIC ACTIVITIES OF
MULTIFUNCT IONAL GLUCOSE-6-PHOSPHATASE. William Colilla and
Robert C. Nordlie. Biochem. Dept., Sch. of Med., Univ. N. Dak.,
Grand Forks, N. Dak.

Classical liver microsomal glucose-6-phosphatase (EC 3.1.3.9)
has both synthetic and hydrolytic activities as Glucose-6-P +
Hy0 - glucose + Pj and Carbamyl-P + glucose - glucose-6-P + car-
bamate. Although inhibitions by sulfhydryl reagents have been
reported, no detailed study has previously been undertaken. In
the present study, time-dependent inhibitions of both activities
are seen to be essentially parallel. Further, this is maintain-
ed with a variety of enzyme preparations (microsomes, deoxycho-
late treated microsomes, and partially purified preparations).
The inhibition is dependent on 1% nature of the inhibitor (p-
chloromercuriphenyl sulfonate>Hg<t>N-ethylmaleimide>iodosobenzo-
ate>iodoacetate), 2) inhibitor concentration, and 3) reaction pH.
Cysteine, reduced glutathione, and mercaptoethanol partially re-
verse the inhibition; phosphate substrates (but not glucose)
protect partially against inhibition. A unit change in the slope
of a Dixon plot at pH 8.6 supports the involvement of a sulfhy-
dryl group in the binding of phosphate substrates. (Supported
in part by grants from the Amer, Diab. Assn. and National
Institutes of Health (AM 07141).

THE HYPOLIMNETIC OXYGEN DEFICIT OF SILVER LAKE MINN. G. W.
Comita, K. G. Lesteberg and T. R. Jacobsen, Dept. of Zool.,
NDSU, Fargo, N. Dak.

Oxygen depletion in the hypolimnion of Silver Lake began
about the 7 May 1972. 1In the next 30 days the hypolimnion became
anaerobic. The rate of depletion was about 0.05 mg oxygen em™2
day-1, the rate for a clearly eutrophic lake. The lake began
accumulating ammonia-nitrogen on the 19 May 1972, when it was
0.03 g Nm-2. On the 6 June about 0.28 g N m™* was recorded,
which is about a 9.6 times increase. After 6 June it decreased
to about 0.185 g N m-2 the concentration recorded on the 27 June;
it then increased to a seasonal maximum of 0.417 g N m~2 on the
22 August. Four pulses of primary production were measured.
These appear to be reciprocally related to the accumulation of
ammonia nitrogen.
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A COMPATIBILITY-LINKED, HAPLO-LETHAL FACTOR IN RACE 1, USTILAGO
NIGRA (TAPKE). L. C. Darlington and R. L. Kiesling. Dept. of
Plant Path.,, Col. of Agr., NDSU, Fargo, N. Dak.

After isolation, two of the four sporidia from single telio-
spores of race 1, U, nigra always died. Failure of these two
sporidia to grow on complete media indicated lethality was not
due to nutritional factors. Tetrad analysis of 180 teliospores
was performed to study the inheritance pattern of this lethal
factor. Sporidia of each tetrad were removed in order from
their promycelium. Segregation for the lethal factor occurred
in the first meiotic division in 59 teliospores. The ratio of
the two possible types of sporidial arrangements was 29(1,2):
30(3,4), which fits a 1:1 ratio. Segregation for the lethal
factor occurred in the second meiotic division in the remaining
121 teliospores. The ratio of the four possible types of
sporidial arrangement was 29(1,3):32(1,4):31(2,3):29(2,4), which
fits a 1:1:1:1 ratio. Mating tests were carried out by making
Bauch tests with two known compatibility types from race 3
which showed that the lethal factor was tightly linked to ome
compatibility type. The linked lethal and compatibility factors
were 33.6 map units from the centromere. Testing of sporidia
isolated at random have shown no recombinants of the lethal and
compatibility linkage.

MERCURY CONCENTRATIONS OF FOOD PRODUCTS AND OF SOILS IN NORTH
DAKOTA. F. D. Deitz, J. L. Sell and M. L. Buchanan. An. Sci.
Dept., NDSU, Fargo, N. Dak. 58102

Recent discovery of high levels of mercury (Hg) in waterfowl
in the state prompted a Hg survey of agricultural products in
North Dakota. Milk, eggs, soil, pork and beef tissue
(longissimis dorsi and liver) were among the products analyzed.
Tissue samples were subjected to wet-oxidation using concen-
trated HNO; and HS0, acids with vanadium pentoxide as a
catalyst. Subsequently, Hg in the digests was determined by the
"cold-vapor" technique, utilizing atomic absorption
spectrophotometry. The milk samples analyzed averaged 0.8 ng/ml
(ppb) with a range of 0.0 to 7.0 ng/ml. Beef longissimis dorsi
samples average 4.5 ng/g with a range of 0.0 to 18.8 ng/g while
liver samples from the same animals average 10.1 ng/g (range of
0.0 to 29.5 ng/g). Pork longissimis dorsi samples averaged
5.4 ng/g with a range of 0.0 to 12.5 ng/g while liver samples
from the same animals average 12.9 ng/g (range of 0.0 to 26.2
ng/g). Eggs and soil samples had an average mercury content of
15.8 ng/g and 32.7 ng/g respectively.
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RECOVERY OF VIRUS FROM VARIOUS WATER SOURCES. Hugh DePaolo and
J. J. Kelleher. Dept. of Microbiology, Sch. of Med., Univ. N.
Dak., Grand Forks, N. Dak.

A polyelectrolyte adsorption and a two-phase separation pro-
cedure were used to concentrate animal viruses from various water
sources. In applying the polvelectrolyte method to the recovery
of approximately 105 viral particles from lake water, various re-
covery rates were noted for five stock viruses. Quantitation of
the concentrate was done by a most probable number method (MPN)
and a plaque assay method (PFU). In laboratory studies the PFU
method seems to be more sensitive for quantitating lower numbers
of viral particles while the MPN method more applicable to larger
numbers of viral particles. Field studies conducted on lake
water and sewage samples indicate the polyelectrolyte method is
capable of recovering virus. This field study also indicated
that quantitation by MPN may be more sensitive than the PFU
method for detection of mild type virus. The effects of pH,
temperature, ion concentration and the number of viral particles
for recovery of virus on polyelectrolvte are now under investi-
gation. The two phase recovery method has been used in pre-
liminary studies on the Grand Forks lagoon system with several
viral isolates. These preliminary studies seem to indicate
aeration may have an effect on viral survival in sewage
treatment.

SALINE-SEEP DEVELOPMENT ON HILLSIDE SITES IN WESTERN NORTH
DAKOTA. E. J. Doering and F. M. Sandoval. Northern Great Plains
Research Center, ARS, USDA, Mandan, N. Dak.

Saline seeps and their downslope wet areas occupy several
hundred thousand acres in the northern Great Plains and about
80,000 acres in western North Dakota. New seeps have been
occurring each year. Soil borings, hydraulic head and flow
measurements, chemical analyses, and climatic data show that
seeps are caused by a combination of geologic, climatic, and
cultural conditions--geologic because seeps occur where highly
permeable, nearly horizontal, layers approach the hillside;
climatic because recharge is from precipitation that falls on
adjacent upslope land; and cultural because the prevailing
crop-fallow system of farming increases the opportunity for soil
water to percolate past the root zone. The percolating water is
salinized as it passes through the soil system. When several
highly permeable layers occur in the profile, two or more seeps
can occur at different elevations on one hillside. Discharges
from two instrumented seeps ranged from 1 to 24 gpm during 1972.
Solving the problem requires that deep percolation be eliminated
by cropping systems that use the available water in the recharge
area or that the water be intercepted above the seep and
conducted in drains to a suitable outlet.
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BENZENE PHOTOCHEMISTRY---THE ALPHA CLEAVAGE
D.R. Dutton and V.I. Stenberg
Department of Chemistry
The University of North Dakota, Grand Forks

The nature of para substituents on O-phenyl-N-methyl-
carbamates has been shown to influence the extent of alpha
cleavage (aryl-oxygen bond scission) during irradiation. Of
substituents tested, the p-phenyl and p-dimethylamino groups
enhanced alpha cleavage to the greatest amount. For the
separate evaluation of the inductive and resonance effects of the
dimethylamino group, a comparison of O-(B-dimethylamino)-N-
methylcarbamate 1 irradiation with that of 0-(3,5-diméthyl-L-
dimethylamino)-N-methylcarbamate 2 was done. In 2, the ortho
substitution forces the dimethylamino group into a conformation
which considerably restricts the lone pair electrons from
resonance interaction with the aromatic ring. The partial
experimental basis for the reduced resonance interaction in 2 as
compared to 1 is evident from ultraviolet spectral studies of
both compounas. Experimental results show that overlap of the
dimethylamino group lone pair electrons with the aromatic ring,
thus stabilizing the excited state, is of utmost importance in
determining the extent of the alpha cleavage reaction.

METAL, ATOM CHEMISTRY: ZERO-VALENT n COMPLEXES. H. F. Efner
and K. J. Klabunde, Dept. of Chem., UND, Grand Forks, N. D.

The synthesis of new zero-valent complexes of hexafluoro-
benzene (HFB) with first row transition metals has been accom-
plished in our laboratories using techniques developed by P. S.
Skell and coworkers (P.S. Skell and J.J. Havel, J. Amer. Chem.
Soc., 93, 6687, (1971)), in which a metal is reacted, as a free
isolated atomic species, with an organic reactant. The metal
atom technique has also been used for the direct synthesis of
known zero-valent complexes such as bisbenzene vanadium, bis-
benzene chromium and bisacrylonitrile nickel in high yields.
Stable HFB complexes of special interest are those formed with
vanadium, chromium and nickel. These highly reactive compounds
decompose violently on heating or on contact with air or other
reactive reagents at room temperature. Isolation and identifi-
cation of these complexes is complicated by their reactivity
and insolubility in common organic solvents. The nickel-HFB
adduct appears to be a 1l:1 complex which is an active catalyst
and reacts rapidly with hydrogen, carbon monoxide, alkyl
halides, butadiene, and other compounds under very mild condi-
tions. More detailed studies of the reactions, structures, and
bonding of these complexes are under way. Supported by Re-
search Corp. and in part by NSF. (Grant GP-3L4L493).
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THE USE OF INSECT CELL LINES IN THE STUDY OF HORMONE ACTION.
P. E. EIDE and T. S. Adams. Metabolism & Radiation Research
Laboratory, USDA, ARS, State University Station, Fargo, ND
58102.

The recent development of cell lines from the embryonic
tissue of houseflies, Musca domestica (now in its 57th passage),
and tobacco hornworms, Manduca sexta (now in its 19th passage),
provided us with an in vitro method for assaying the effects of
hormones and other chemicals on insect development at the
cellular level. Initial studies were conducted with the molt-
stimulating hormone ecdysterone. Both lines were different
genetically and physiologically in terms of nutritional re-
quirements, and both responded to the hormone treatment by
undergoing a dramatic morphogenetic change when compared with
the controls. The responses appear to be time- and dose-
dependent. When the cells were treated with the inactive iso-
mer 22-isoecdysone, no morphogenetic changes occurred. Auto-
radiographic studies indicated that the addition of the
hormone suppressed or stopped DNA synthesis but stimulated RNA
synthesis, a condition that occurs when cells undergo differ-
entiation.

SERUM MINERAL LEVELS IN EWES. D.O. Erickson, M.R. Light, C.N.
Haugse, and J.E. Tilton. Dept. of An. Sci., NDSU, Fargo, N. Dak.
Serum samples from 130 ewes were analyzed for phosphorus,
calcium, magnesium, potassium and copper to study the effects of
breeds (Suffolk, Columbia and Hampshire), pasture vs. dry lot,
vitamin E and selenium treatments and bleeding at prepasture
season, prebreeding and preparturition. All of the mineral
levels were higher (P<.0l1) just prior to breeding than prior to
the pasture season. Potassium and copper levels were higher
(P¢.01) near parturition compared to prebreeding. There were
breed differences (P(.05) for all minerals except copper with
phosphorus being higher and calcium and magnesium lower in
Hampshires. Intraruminal injections of vitamin E did not
alter blood serum mineral levels but vitamin E plus selenium
increased (P{.05) the copper levels. Pasturing ewes prior to
the breeding season did not alter the mineral levels of the
serum.
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ACETATE PRODUCTION AND UTILIZATION IN AN ANAEROBIC-AEROBIC
WASTE TREATMENT SYSTEM, G. M. Fillipi* and J. W. Vennes.
pDept. of Microbiol., Univ. of N. Dak., Grand Forks.

Acetate followed by propionate was the most abundant
volatile fatty acid produced under anaerobic conditons in an
anaerobic-aerobic waste treatment system concomitantly treat-
ing domestic sewage and potato processing wastes. Acetate
was shown to increase in the anaerobic cells at all temperatures
(1-25C) whereas propionate increased at temperatures less than
5C but decreased at temperatures greater than 10C. The two
aerated cells efficiently removed volatile fatty acids either
from raw or anaerobically treated waste. Substrate utilization
kinetics were determined following sodium acetate and ammonium
chloride additions to two aerobically-designed experimental
systems. The systems contained either combined wastes
plus the indigenous microbial population or Millipore-treated
combined wastes inoculated with a pure culture of acetate-
utilizing bacteria (Acinetobacter) isolated from the treatment
system. Nearly identical removal rates of acetate, ammonia
and BOD (5-day) were observed at temperatures of 6.5 to 8C
by both systems. However, at a temperature of 18 to 20 C
greater amounts of acetate, ammonia and BOD were shown to be
removed by the indigenous microbial population than by the

pure culture system with Aginetobacter.

A C DIELECTRIC CONSTANT IN HYDRAZINE SULFATE. Paul L. Gourley,
Dept. of Physics, Univ. N. Dak., Grand Forks, North Dakota.

It has been reported (Journal of Magnetic Resonance,
8,311-315, 1973) that hyrdrazine sulfate, NoHgSO4, exhibits
a first order phase transition with thermal hysteresis near
478°K. 1In an effort to further substantiate this, measurements
have been made of the real and imaginary parts of the ac
dielectric constant of NyHgSO4 in powder samples and along the
a and c crystal axes in single crystals. The measurements were
carried out with an ac resistance-capacitance bridge employing
an oscilloscope with dual signal preamp in the subtract mode
for detection of the balance condition. Measurements were made
over the temperature range from 220°K to 485°Kk at frequencies
of 10KHz and 100KHz.The measured values for both real and
imaginary parts of the ac dielectric constant change by more
than a factor of two near 478°K which suggests a phase
transition. Evidence of a thermal hysteresis was also observed.
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OIL CONTENT OF SUNFLOWER SEEDS AS DETERMINED BY
WIDE-LINE NUCLEAR MAGNETIC RESONANCE (NMR). M.
Granlund and D. C. Zimmerman. Dept. of Biochem., NDSU,
Fargo, N. Dak.

Wide-line NMR is used to determine oil content by measur-
ing the hydrogen content of the oil in the seed. This study was
undertaken to establish the optimum methods of sample prep-
aration and analysis for our laboratory conditions for sunflower
seed. Two varieties of sunflower seed, Mingren and Peredo-
vik, were dried in a laboratory oven for varying times and
temperatures. Three samples of each type were weighed,
dried, and analyzed by wide-line NMR. Confectionary type and
oil type seeds dried for one hour at 130°C or twenty-four hours
at 60°C removed the greatest amount of moisture. It was found
that additional drying at 130°C or 60°C reduced the dry weight,
used in calculating the oil content, but did not significantly af-
fect the NMR reading for either the oil or confectionary type
seed. This study indicates that additional drying at 130°C or
60°C does not affect the ratio of NMR units per gram of seed,
nor does it increase precision of the method of analysis.

VOLATILE FATTY ACID CONCENTRATIONS OF CATTLE FED CEREAL GRAINS.
Olafur Gudmundsson, D.0. Erickson, W.E., Dinusson and C.N. Haugse.
An. Sci. Dept., NDSU, Fargo, N. Dak. 58102.

The influence of grain rations on the volatile fatty acid (VFA)
concentrations, ratios and pH in the rumen was investigated in 72
Hereford yearling steers. Six grains were tested (barley, soft
wheat, hard wheat, triticale, corn and barley with ergot) with or
without 30% oats substitution. Four of the rations contained
0.1-0.2% ergot in the grain. Rumen samples were taken by suction
strainer method approximately 3-4 hrs. after morning feeding,
every 6th week during the 147 day feeding period. The samples
were analysed for VFAs and pH was determined. Rumen concentra-
tions of acetate (C2), propionate (C3) and butyrate (C4) varied
(P¢.05) among rations as did the ratios of C2/C3, C2/C 3+C, and
pH. The substitution of 30% oats to the various grains resulted
in significant changes in the individual acids, acid ratios and
pH of the rumen. The C and C, levels were lower (P¢.05), total
acids Cy+C3+C, were lower (P<. 85) for most rations pH was higher
(P<.05) and for most rations C2/C3 ratios were higher (P{.05).
The ratios of C2/C3 and C3/C3+C4 were wider when the wheats were
fed compared to barley. When ergot was present in barley the
individual acids were lower and pH was higher indicating a

reduced microbial activity. The metabolism in the rumen varies
among feeds and combinations of feeds.
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SYNTHETIC AND HYDROLYTIC ACTIVITIES OF NUCLEAR, MITOCHONDRIAL,
AND MICROSOMAL GLUCOSE-6-PHOSPHATASE: A COMPARATIVE STUDY. Hans
M. Gunderson and Robert C. Nordlie. Dept. of Biochem., Sch. of
Med., Univ. of N. Dak., Grand Forks, N. Dak.
Glucose-6-phosphatase (I; EC 3.1.3.9) is generally accepted as
being associated with the endoplasmic reticulum of the cell. Our
studies indicate it to be also present in the nuclear fraction
and strongly suggest its presence in the mitochondrial fraction
isolated from avian liver homogenates. Both the hydrolytic
activity, I, and the synthetic activity, carbamyl phosphate:
glucose phosphotransferase (II), have been found. Activities of
I and II in microsomal and mitochondrial fractions are activated
by detergent treatment (deoxycholate, cholate, taurocholate,
Triton X-100, cetrimide) in contrast to nuclear fractions which
are activated little (<10%) or not at all. The orientation of
the enzyme in the membrane could account for the contrasting
affects. Km values for glucose (22mM), carbamyl phosphate (lmM),
and glucose-6-phosphate (lmM), as well as pH optima, for I (6.2)
and ITI (5.3) in detergent-free nuclei match those of detergent
treated microsomes. I and II also were found in nuclei from
avian kidney, and rat, rabbit, and guinea pig liver. A general-
ized role for I and II in glucose transport is suggested.
(Supported in part by NIH (AM 07141) and Amer. Diab. Assn.)

THERMODYNAMIC STUDIES OF CHYMOTRYPSIN IN LIGHT AND HEAVY WATER.
L.M. Gutnik, J.M. Linkletter and J.A. Stewart. Dept. of Chem.,
Univ. of N. Dak., Grand Forks, N. Dak.

Before a complete understanding of enzyme catalysis can be
reached, both the mechanistic and energetics of the system must
be known. The mechanistic aspect involves the structural and
electronic factors, whereas the energetics concerns the thermo-
dynamic activation parameters which are responsible for rate
enhancement. If extensive thermodynamic results were available
in light and heavy water, the energetics of rate enhancement
could be better examined. With this in mind, the acylation
kinetics of the chymotrypsin-catalyzed hydrolysis of 2,k-dinitro-
phenyltrimethylacetate was investigated in light and heavy water
at several temperatures. The rate of aclyation was 1.4 times
faster in light water than in heavy water, and as expected,
there was an increase in the energy of activation(2 kcal/mole)
in the case of heavy water. 1In both solvents the entropy of
activation was negative, which shows that the system becomes
more orderly when acylation occurs. In heavy water, the entropy
change was less negative. These results can not be explained in
terms of structural changes alone, but must be examined using
solvation and solubility criteria.
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PRELIMINARY STUDY OF THE CARBONATES OF THE CHERTY MEMBERS OF
THE BIWABIK FORMATION, MINNESOTA. L. R. Honeyman and

F. R. Karner. Dept. of Geol., Univ. N. Dak., Grand Forks,
N. Dak.

Siderite (FeCO3) and ankerite (ferroan CaMg (€C03)5) of pri-
mary, diagenetic and metamorphic origin are the principal car-
bonates in the magnetite-rich cherty members (taconite) of the
Biwabik Formation. Carbonate distribution which affects taco-
nite pellet quality, was studied in drill-core and pit samples
from the Erie Mining Co. property north of Hoyt Lakes, Minnesota.
Carbonates typically occur in irregular layers and lenses in
sequence of alternating cherty and magnetitic sedimentary beds.
Siderite typically occurs as fine-grained massive micritic
material. Ankerite occurs with siderite as rhomb-shaped crystals
up to several millimeters in length and as radial aggregates up
to several centimeters in diameter. Siderite appears to have
formed as a primary mineral during sediment deposition while
ankerite formed during diagenetic and metamorphic recrystalli-
zation. Supported in part by the Erie Mining Co.

PETROLOGY AND SOURCE ROCKS OF THE SAND OF THE PALEOCENE TONGUE
RIVER FORMATION, NORTH DAKOTA. Arthur F. Jacob. Dept. of
Geology, Univ. N. Dak., Grand Forks, N. Dak.

The sand of the Tongue River Formation in North Dakota is
fine and angular. The matrix consists mostly of silt- and clay-
size grains of carbonate that are difficult to distinguish from
the carbonate cement. All thin sections examined are calc-
sedlitharenites according to Folk's (1968) classification.
Limestone grains are common, indicating the presence of abundant
limestone in the source area. Chert, shale, and volcanic rock
fragments are also present. Low feldspar content and quartz
grains that show mostly straight or slightly undulose extinction
indicate a scarcity of igneous and metamorphic rock in the
source area. The lack of polycrystalline quartz grains indicates
a scarcity of metamorphic rocks in the source area. The source
area probably was the uplifting Laramide ranges either in Mon-
tana, Wyoming or South Dakota where miogeosynclinal rocks were
being exposed. The basement rock in the interior of the ranges
that served as the source was not yet exposed.
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AMINO ACID ABSORPTION AS INFLUENCED BY ALCOHOL. F.A. Jacobs and
Cc.B. Fabel. Dept. of Biochem., Sch. of Med., Univ. N. Dak.,
Grand Forks, ND 58201

Investigations were undertaken to study the influence of eth-
anol upon the absorption of amino acids, especially methionine,
from the intestinal lumen of the rat in vivo. We have reported
previously: 1) that ethanol inhibited the absorption of 3mM L-
methionine, and 2) the physiological concentrations of amino
acids within the intestinal lumen of rats under various feeding
conditions. Rats from 3 distinct genetic backgrounds were per-
fused with 1lmM methionine; ethanol was observed to have different
effects on methionine absorption in the varied strains. With
inulin (*®C-carboxyl) present in the perfusate as a water marker,
more fluid was absorbed from the perfusate when ethanol was pre-
sent. When the perfusate contained 16 amino acids as normally
found in rat small intestine, ethanol was observed to have a
negligible effect on the absorption of the amino acids. This
suggests that ethanol may have little influence on amino acid
absorption from the rat small intestine under such conditions
and that the presence of the other amino acids may protect the
absorption of any single amino acid from the effect of ethanol,
under the conditions of our experiments. (Supported in part by
NIH Research Grant No. MH 19235 ALC).

A POST-ROTATORY ELECTRONYSTAGMOGRAPHIC PROCEDURE IN
THE CHRONICALLY IMPLANTED GUINEA PIG. C.B. Jensen, S.]J.
Brumleve, J. Hootman, and R. Peterson. Depts. of Physiol. and
Pharmacol. and Elec. Engr., Univ. No. Dak., Grand Forks, No. Dak.
Periorbital, subdermal electrodes were chronically implanted in
adult male guinea pigs. The animals were individually confined
in restraining cages constructed for this investigation and secured
to a turntable. Electrical contact from the animal to a polygraph
was constantly maintained through a three-channel mercury com-
mutator attached to the turntable. Post-rotatory nystagmus was
induced by rapidly stopping the turntable after 10 rotations at 40
rpms. All rotatory and post-rotatory events were performed in
darkness to prevent visual fixation by enclosing the turntable and
guinea pig in a metal chamber. The chamber also provided a Fara-
day shielding for the preparation. Electronystagmus was monitored
on a CRT, recorded on polygraph paper and stored on electromag-
netic tape for subsequent analogue to digital conversion and com-
puter analysis. Evaluation of the graphical representation of
vestibular eye movements is discussed.
Supported in part by ONR Contract No. N00014-68-A-0499,
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GLUCONEOGENESIS IN INTACT RABBITS AND IN ISOLATED PERFUSED LIVERS.
D.C. Johnson, C.A. Huibregtse and P.D. Ray, Dept. of Biochemistry,
Sch. of Med., Univ. of N. Dak., Grand Forks, N. Dak., 58201.

Our studies of gluconeogenesis in rabbits have been extended
to isolated livers which are perfused for about 2 hours with rab-
bit red blood cells resuspended in oxygenated Krebs-Ringer HCOg3
buffer. That these livers maintain physiological viability in
this system is demonstrated by maintenance of normal color, con-
stant rate of perfusate flow, constant rate of bile production
and oxygen uptake. In this system, rabbit livers convert lactate
to glucose at a rate of about 0.8 umoles/min/g liver. This rate
for glucose formation is very close to that found for rats and
pigeons and suggests somewhat similar requirements among species.
Development of this system now offers an opportunity to pursue
more detailed studies of glucose formation in rabbits. In a con-
tinued search for factors capable of altering activities of en-
zymes involved in gluconeogenesis in rabbit liver, we find that
mannoheptulose rapidly and extensively increases the activity of
cytosolic phosphoenolpyruvate carboxykinase (PEPCK) without ex-
tensively altering the activities of fructose 1,6-diphosphatase
or glucose 6-phosphatase. While large doses of tryptophan given
to rats increase extensively the activity of PEPCK and simulta-
neously inhibit hydrocortisone-induced gluconeogenesis, no such ef-
fectsare observed in rabbits. NIH AM 12705; GRS NIH 5 SO1 RR 05407.

THE STATISTICAL ESTIMATION AND COMPARISON OF GROWTH RATES.
Douglas H. Johnson. Northern Prairie Wildlife Research Center,
Jamestown, N. D. 58401

Many biological experiments require the comparison of
growth rates of different organisms. Although several
measures of growth can be defined, the fact that growth
curves generally are sigmoid in shape imparts some arbitrariness
to the choice because the rate of growth itself changes with
time, so the value used to measure growth depends upon the
time at which it was taken. However, if the data are adequately
described by one of the usual growth curves, such as the
logistic, the von Bertalanffy or the Gompertz, then a unique
parameter defining growth rate can be identified. For body
weights of two mallard (Anas platyrhynchos) strains, the
logistic curve was shown to provide the most satisfactory
fit. Parameters were estimated both by non-linear least
squares, a technique with some optimal statistical properties
but requiring fairly large amounts of computer time, and by
linear least squares applied to transformed variables, a less
exact but faster technique. Finally, the comparison of
average growth rates for the two mallard strains is discussed.
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Analysis of chromosome abnormalities in three species of
Agropyron: G. A. Johnson and S. M. Jalal

Microsporocytes of three native polyploid species of
Agropyron (A. repens, A. trachycaulum, and A. dasystachum) were
analyzed for chromosomal abnormalities. Preliminary investiga-
tions indicate that the most common chromosomal irregularity
arises from the lack of homology, resulting in unoriented
chromosomes at metaphase I and II, lagging chromosomes at
anaphase-telophase I and II and micronuclei at dyad and quar-
tets. A relatively high frequency of these aberrations sug-
gests that the three species are actively evolving to achieve
complete diploidization. Physiological abnormalities of
chromosomes encountered in a few plants were, pycnosis, stick-
iness, coenocyte formation and genomic nondisjunction. These
forms of aberrations apparently arise from and act as a screen-
ing mechanism against non-harmonious genomic combinations in
these complex polyploid species.

THE SPECIFICITY OF CHEMICALLY MODIFIED CHYMOTRYPSIN.
P. E. Johnson, M. C. Low, and J. A. Stewart. Department
of Chemistry, UND, Grand Forks, N. Dak.

The 15 exposed carboxyl groups of a-chymotrypsin were
blocked with glycine ethyl ester. The modified enzyme
had no activity toward the neutral substrate N-benzoyl-
L-tyrosine ethyl ester, but slight activity toward the
N-acetyl ester. However, it was found to be nearly as
reactive as the native enzyme over the pH range 3.7 to
8 with L-phenylalanine benzyl ester which has a free
a-amino group. Therefore, it was decided to investigate
the kinetics of hydrolysis by the modified enzyme of
two other charged substrates, L-tryptophan benzyl and
ethyl esters (TBE and TEE). The specificity of the
modified enzyme for TBE and TEE was studied from pH
L to 8. The results were analyzed in terms of a
general mechanism based on acid-base equilibria which
permitted the rate constants for catalysis by the
different protonated forms of the enzyme to be determined.
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USL OF BxOUMIDE ICN ELECTRODE TC LETERMINE REACTICN KINETICS-
AN UNDEKGRADUATE EXPERIMENT. J. Kncblich, Dept. of Chem.,
Jamestown Col., Jamestown, N. Dake.

Most undergraduate organic chemistry laboratory manuals
contain at least one experiment related to reaction kinetics
but few incorporate modern instrumentation. Typically the
rate is determine by titration of either a reactant or product.
The objective of this project was to develope an undergraduate
organic syntheis-kinetic project tyre experiment in which the
reaction rate can be followed with & specific ion electrode.
Bryan and Olafsson (J. Chem. Ed., 42, 248, 1969) reported that
the decomposition of N-bromobenzamide in base to aniline and
bromide ion is an excellent undergraduate experiment for the
deetermination of rate constants and activation energy. They
studied the system by removing aliquots into glacial acetic
acid/potassium iodide solution and titrating with thiosulfate.
Their experimental procedure was modified by measuring the
bromide ion as it is formed during the decomposition with a
bromide ion electrode. Rate constants were determined at four
different temperatures and activaticn energy calculated., The
results agreed well with those reported in the literature.

DDT INDUCED MUTATIONS IN MICE. K. D, Larsen and S. M. Jalal.
Dept. of Bilol., University of N. Dak. Grand Forks, N. Dak,

DDT induced rutations were investigated in laboratory mice.
Twenty-four brown and Balb/c strain albino mice were intraperi-~
toneally injected with 25, 50, 100, or 250 ppm (mg per kg body
weight) of DDT in peanut oill. Controls received either no
injection or peanut oil only. Karyotypes from bone marrow cells
of long bones were analyzed for gaps, deletions, and stickiness.,
Data for chromosome aberrations were taken from 200 cells per
animal, and mitotic indices were calculated from 1000 cells per
animal. ANOVA aud Dunnett's multiple comparisons test were used
to test the affect of DDT treatment. Gaps, stickiness, and
ritotic indices were not significantly affected. Deletions and
gaps plus deleticns were signiilcantly greater than controls in
treatwent groups with 50 ppm and higher concentrations, DIT
appears to be a potential mutagen in concentrations found in
secondary consumers,
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STUDENT PROJECT -IN RENAL SURGERY: PHASE I, DEVELOPMENT OF THE
RESEARCH TEAM. G. Leidahl, P. Montgomery, G. Pilcher,

D. Shabert, and J. Ward. Division of Science, Minot State Col.,
Minot, N. Dak.

The overall goal of the project is the study of the effect of
artificial perfusion solutions on the kidney, and the develop-
ment of a solution suitable for preservation. The scope of the
project requires that it be a team effort and that it be de-
veloped in several phases. Phase I represents organization and
development of basic techniques. Phase II will encompass the
gathering of data on the effects of autografts and homografts.
Phase III will concern the development of a closed circuit per-
fusion technique. In Phase I, which has been completed, teams
were developed 1n anesthesiology, lab, nursing, and surgery.

Each team analyzed and developed the skills needed in support
of the other teams and the study as a whole. Data was gathered
on the effects of nephrectomy on urine and blood in rats and
dogs-

DRY COOLING TOWERS: THE "DRY LOOK'" FOR POWER PLANTS IN NORTH
DAKOTA. K. W. Li and J. R. Ward. Dept. of Mech. Eng., NDSU
Fargo, N. Dak.

The dry cooling tower is gaining attention as a method of
rejecting waste heat from power plants. With concern over
environment pollution increasing, the dry cooling tower system
of heat rejection offers an alternative method which uses
little water, creates no thermal pollution of rivers, lakes,
or oceans, and gives much more latitude in power plant siting.
A dry cooling tower consists of a series of heat exchangers
through which heat is rejected directly to the atmosphere.

The performance of a dry tower is usually expressed as function
of "initial temperature difference'- The temperature difference
between the condensing steam and of the air entering the heat
exchangers. Economic analysis of dry towers versus conven-
tionally cooled systems. Dry towers have about a 7% greater
capital cost and a 97 greater generation cost for similar
plants. However, siting and water cost can make dry towers
more desirable. The impact of dry towers on the environment

is favorable compared to other heat rejection systems. With
this in mind, the dry cooling tower can be an important

factor in the utilization of North Dakota lignite.
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™HE MOE SITE---A NORTH DAKOTA PALEO INDIAN CAMPSITE. L.L.
Loendorf. Dept. of Soc./Anthro., Univ. N. Dak., Grand Forks,
N. Dak.

The Moe Site is located along the east bank of Lake
Sakakawea near New Town, North Dakota. The site is presently
being exposed by erosion into the bank of the lake; this ero-
sion is leaving artifacts, bone, and remnants of hearths scat-
tered along the beach. It is the oldest archaeological site
known in the state of North Dakota. Although there are no
absolute dates, the artifacts found at the site indicate con-
siderable antiquity. They include Clovis specimens, Folsom
specimens, and Plano specimens of the Paleo-Indian Period.
Clovis assemblages are dated 13,000 years ago to 10,000 years
ago; Folsom assemblages are dated around 10,000 years ago and
Plano specimens are dated 9,000 years ago to 6,000 years ago.
Besides the Paleo-Indian specimens at the Moe Site, there are
artifacts representing the full Meso Indian Period. These in-
clude McKean, Duncan, Hanna and corner-notched varieties of
projectile points dated 4500 years ago to 1500 years ago. Other
specimens in the collection include projectile points repre-
senting the Neo-Indian Period dated 1500 years ago to 200 years
ago. The Moe Site, then, includes artifacts representing the
total prehistoric period on the northwestern plains.

OXIDATIVE ADDITION OF PALLADIUM ATOMS TO PENTAFLUOROBROMOBEN-
ZENE. J. Y. F. Low and K. J. Klabunde. Chemistry Dept., Univ.
of North Dakota, Grand Forks, North Dakota.

A new low temperature reaction technique, first introduced
by Skell for reacting free metal atoms with organic compounds
(P.S. Skell and J.J. Havel, J. Amer. Chem. Soc., 93, 6687,
1971), is being studied. This method allows the direct syn-
thesis of many new and useful organometallic compounds. Using
this technique, in our laboratory we have synthesized many
organometallic intermediates for the first time in the absence
of solvent and normal ligand supports. Of particular interest
is the compound pentafluorophenylpalladium bromide (I) produced
by oxidative addition of palladium atoms to CEFsBr. This
species has been isolated and characterized, and is soluble in
common organic solvents. In benzene I decomposes over a four
hour period to yield equal amounts of perfluorobiphenyl, pal-
ladium, and palladium dibromide. I is very reactive with
phosphines, and several stable phosphine adducts have been
prepared and characterized. In particular their geometry has
been determined by NMR spectrometry. Other coordination
chemistry of I and other similar intermediates has been invest-
igated and will be discussed. Supported by Research Corp.
and, in part by NSF. (Grant GP-34493).
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REMOTE SENSING OF BARLEY FOLIAR DISEASES. Carlos Martin and
v. D. Pederson. Dept. of Plant Path, Col. of Agr., NDSU, Fargo,
N. Dak.

Infrared Ektachrome film was used as a remote sensor to record
foliar disease reactions of barley varieties Larker, Dickson and
Nordic protected or unprotected with Dithane M45 fungicide at
Fargo and Langdon, N.Dak. in 1971. Spectral reflectance was ana-
lyzed by determining the percent transmission of specific light
wavelengths through individual plot images. At Fargo, where spot
blotch was the most prevalent foliar disease, differences in
yield, 1000 kernel weight, percentage of plump kermels, test
weight and disease ratings between sprayed and nonsprayed plots
were positively correlated with differences in 675 nm light trans-
mission through plot images. At Langdon, where Septoria leaf
blotch was the most prevalent foliar disease, differences in
disease ratings and differences in light transmission were highly
and positively correlated, but correlations between differences
in yield or kernel characteristics and differences in light tran-
smission were low and erratic. This study demonstrated that in-
frared color film correctly assessed the severity of foliar
diseases of barley, but assessment of the effect of disease on
‘yield or kernel weight and size depended on the nature of the
foliar diseases and reactions of the varieties to them.

EFFECT OF PLANT EXTRACTS ON GERMINATION OF WILD OAT SEED, AVENA
FATUA L. Marvin Mattson, G. E. Schultz, and L. J. Schermeister.
Dept. of Agron., N. Dak. State Univ., Fargo, N. D.

Water extracts of wild North Dakota plants were evaluated
for physiological activity on the germination of wild oat seed.
Extract derived from one gm dry weight of plant tissue in five
ml distilled water was added to a filter paper in petri dishes.
Each extract treatment included 10 seeds placed in a petri dish
with three replications. Treatments were maintained in a seed
germinator at 70 F and evaluated for germination and seedling
development over a l4-day period.

Water extracts of Asclepias ovalifolia leaves, stems, roots
and flowers, A. syriaca stems, A. incarnata leaves and flowers,
and A. verticillata flowers suppressed normal germination up
through five days, after which some showed coleoptile elongation.
By 13 days branched adventitious roots were evident but normal
radicle growth was inhibited. Water extracts of A. verticillata
leaves, stems and roots, A. incarnata stems and roots, A. pumila
leaves, Delphinium virescens leaves and Xanthium italicum leaves
were physiologically inactive. (Extracts were provided by NDSU
Themis Project DADA 17-69-C-9023.)
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ARTIFICALLY 1INDUCED ESTRUS IN THE MOUNTAIN L1ON, FELIS CONCOLOR.
C. F. Mehrer. Dept. of Biol., Grand Forks, N. Dak.

Estrogens have been used to induce estrus in various domestic
animals including those in which ovulation is induced. However,
this technique has not been adapted to the large felids. This
experiment was designed to ascertain the effect of estrogenic
compounds on estrus in the mountain lion, Felis concolor
Linnaeus. A twelve year old mountain lion was given intra-
muscular injections of 50 ug estradiol benzoate for eight con-
secutive days; 100 ug and 500 ug were injected on days 9 and 10,
respectively. Vaginal smears were taken before the first inocu-
lation and on sucessive alternate days. The vaginal epithelium
changed from a basel to superficial cornified type beginning on
day 5. The animal showed behavioral patterns suggestive of heat
on day 10. Copulation was observed twice on each of days 2, 3,
‘and 4 after the last inoculation, day 10.

IMPORTANCE OF GEOLOGY IN SELECTION OF SANITARY LANDFILL
SITES IN NORTH DAKOTA. S. R. Moran and B. M. Arndt. North Dakota
Geological Survey, Grand Forks, North Dakota.

It is possible to develop a sanitary landfill nearly everywhere in North
Dakota. However, in many areas the engineering modification or control measures
that must be utilized to prevent the migration of leachate are so extensive that
development of a site is not practical. Geology is one of the most important
factors influencing the extent of engineering modification necessary to assure a
safe disposal project. The occurrence and movement of groundwater is the single
most important geologic factor affecting the suitability of a potential landfill site.
Groundwater is the medium by which leachate is generated and transported away
from the landfill site. Groundwater provides the water supply in many areas and
must be protected from pollution by leachate. Therefore selection of a landfill
site should include consideration of the groundwater flow system in the area.
Because Fravel and sand rapidly transmit large quantities of groundwater, they
commonly are the source of both large and small water supplies. In most
instances, sanitary landfills located in abandoned gravel pits will cause pollution
of groundwater.
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STUDIES ON CORN LEAF SURFACE BACTERIAL FLORA. J. S. Mullins
and D. G. Davis, USDA, ARS, Metabolism and Radiation Research
Laboratory, State University Station, Fargo, N. Dak.
Experimental studies were designed to examine the
population size, species diversity and seasonal variation of
the resident bacterial microflora on the leaves of North Dakota
grown corn. Furthermore, to determine the influence of a
herbicide on this flora, foliar application of dalapon (2,2-
dichloropropionic acid) was investigated. Leaf surfaces were
sprayed with dalapon at a rate of 1.5 1b/A. Upper leaf surface
cultures were made before and after dalapon treatment by the
Rodac plate method. Samples were taken using three bacterio-
logical media; Trypticase-soy, a nitrogen-free medium, and a
dalapon enrichment medium. Aerobic, heterotrophic bacteria were
found to be unevenly distributed on the leaf slirfaces, following
a modified Poisson distribution. A variation of 0-1000
colonies/cm2 was observed on the Rodac plates, with an overall
summer average of 38 colonies/cm2. Qualitative and seasonal
changes in the bacterial flora were evident throughout the
summer and the predominating flora consisted of chromogenic gram
positive rods. Dalapon treatment did not significantly alter
the numbers of organisms present on the leaf surfaces.

FEASIBILITY OF GROWING RAINBOW TROUT (SALMO GAIRDNERII
RICHARDSON) IN PRAIRIE POTHOLE LAKES OF N. DAK. G. L. Myers
and J. J. Peterka. Dept. of Zoo., NDSU, Fargo, N. Dak.

Three lakes were selected in 1971 to represent extremes in
sizes of pothole lakes found in the vicinity of the study area,
near Jamestown, N. Dak. Lake I was 30.0 acres (maximum depth,
5.5 feet); Lake II, 57.2 acres (maximum depth, 8.0 feet); Lake
III, 10.1 acres (maximum depth, 4.0 feet). Each lake was
stocked in May with 200 rainbow trout (300 fish per 1b.) per
surface acre. The percent recovery in October was 0.0, 4.4
(1.7 fish per 1b.), and 0.8 (3.5 fish per 1b.); estimated
percent survival from May to October was 0.0, 5.1, and 4.5
respectively. Lakes II and IV (surface area of 25.7 acres and
maximum depth of 7.2 feet) were stocked in 1972 with 200 trout
(71 fish per 1b.) per surface acre. The percent recovery in
October was 0.1 (2.1 fish per 1b.) and 0.0; estimated percent
survival to October was 0.5 and 0.0 respectively. Summerkill
resulting from decomposition of a large bloom of Aphanizomenon
killed all trout in lakes I and IV in August. Mortality from
May through June ranged from 23% to 95%.
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Beaver influences on stream channels, bottoms, algae, and macro-
benthos. Joe K. Neel, Department of Biology, University of
North Dakota, Grand Forks, North Dakota.

Beaver dams constructed just above riffles have been main-
tained only for a few months. Their abandonment (usually in
late summer) has almost invariably resulted in early failure of
a short segment, which has diverted most or all discharge to a
narrow gap. This concentration of hydraulic force has scoured
and enlarged existing riffle channels and washed out new ones,
usually building or extending rocky bars downstream. These
actions have frequently produced slack water or even dry beds
in formerly active channels, which have been restored by ice
break up twice in T years. Increased scouring of existing
channels has denuded them of algae and macrobenthos, which
have not been replaced until the following growing season.
Widening of active flow areas associated with some channel for-
mation has increased development of some animals and plants.
Immediate effects are usually catastrophic in new or enlarged
channels.

THE AMINO ACID AND PROTEIN CONTENT OF TWO SPECIES OF
COPRINUS, D, E. Norquist*, S. W. Khalil and L.J. Schermeister.
Dept. of Pharmacognosy, Col. of Pharm., N. Dak, State Univ., Fargo,
North Dakota.

The amino acid and total protein content of the fruiting bodies of
two species of Coprinus at different stages of maturity were deter-
mined. The amino acids were qualitatively identified using paper
chromatography, quantitatively determined as total protein by
Kjeldahl, and as individual amino acids using a '""Technicon' amino
acid analyzer. The variation of total and individual amino acid con-
tent at different stages of maturity may be useful in distinguishing
between the two species chemotaxonomicaly. All protein amino acids
identified were found in both species. However, the occurrance of
non protein amino acids varied markedly. Total protein (Kjeldahl)
varied widely for the individual plant parts at different stages of
maturity (18,55 to 40.70%).
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STUDIES ON BIOSYNTHESIS AND METABOLISM OF CATECHOLA-
MINES. S.S. Parmar and S.]. Brumleve. Dept. of Physiol. &
Pharmacol., Sch. of Med., Univ.No. Dak., Grand Forks, N.Dak.

Changes in tissue catecholamines (CA) and their urinary meta-
polites suggested a biochemical basis for mental disorders. Ad-
ministration of copper-tyrosine complex (Cu-T) on alternate days
for one week increased CA inrat adrenals, brain and heart but
failed to alter tissue weights. Noradrenaline in adrenal glands,
prain and heart increased 60%, 97%, and 93% respectively, with
20 mg/kg of Cu-T. Adrenaline increase was of low order, where-
as dopamine increased by 41% in brain and 43% in heart. Equiva-
lent doses of tyrosine failed to exhibit such effects indicating
stimulation of CA biosynthesis. Involvement of monoamine oxi-
dase (MAO) and catechol-o-methyl transferase in CA metabolism
prompted determination of MAO activity of rat brain, heart and
liver after intracerebroventricular administration of MAQO inhibitors.
Enzyme inhibition, observed immediately, has indicated fast trans-
port of inhibitors from brain to peripheral tissues which could pos-
sibly provide a basis for neural control of peripheral cardiovascu-
lar functions. (Supported in part by Sch. of Med., Gen.Res. Sup-
port, USPHS, NIH Grant No. 5 SOl RR05407.)

INHERITANCE OF A MORPHOLOGICAL FACTOR LIMITING INFECTION IN
SELFED LINES OF USTILAGO HORDEI (Pers.,) Lagerh. W. Pedersen,
L. Jensen, R. Kiesling, and L. Darlington. Dept, Plant Path.,
Col. of Agr., NDSU, Fargo, N.Dak.

Selfings of the four sporidia from single teliospores of
races 8 and 10, U. hordei sometimes failed to infect Odessa
barley (C.I. 934) which is susceptible to all known races of
this fungus. When the infection failed on Odessa, no infection
was found on any other barley variety tested. Jensen in 1971
attributed this infection failure to poor development of
infection-hyphae. Further microscopic examinations showed that
these matings develop sparse, atypical infection-hyphae.
Selfings of sporidia from single teliospores which were derived
from a single sporidial selfing of race 8 wild type resulted in
a ratio of three virulent to one avirulent dikaryon, Telio-
spores were selected from each virulent line, and their sporidia
were selfed. Tetrads from two of these F3 selfed lines segre-
gated 3:1 and the third in a 4:0 ratio with virulence dominant.
This agreed with the hypothesis of a single recessive gene
conditioning poor infection-hypha development.
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SHORELINE DEVELOPMENT ON RESERVOIRS, D. T. Pederson, Experi-
mental Col., Minot State Col,, Minot, N, Dak,

To provide guidelines for controlling shoreline erosion an
Army Corps of Engineers reservoir, Lake Ashtabula, located in
Southeastern North Dakota was studied from 1969-1971. The res-
ervoir was formed when the Baldhill Dam blocked the flow of the
Sheyenne River in 1950, Shoreline configuration, erosion pro-
cesses, and conditioning factors were noted for stations lo-
cated at 100-foot intervals along the reservoir shoreline,
Specially written computer programs were used to calculate ero-
sion at each station and to find means, standard deviations,
and correlations for the various categories considered. Ero-
sion to 1970 at each station was also compared to projected ero-
sion based on the stable shelf concept. The major observed ero-
sion processes were slumping, frost weathering, block separa-
tion, and collapse of overhangs. The most important condition-
ing factors were groundwater regime, shoreline use, shoreline
orientation, and organic activity., Shoreline erosion was found
to be a major source of sediment filling the reservoir. The
shoreline in 1970 had eroded to approximately six percent of the
stable shelf projection with the greatest development on the
headlands, Supported by Natl., Sci. Fndn., and Water Resources
Res, Inst. Grant ( P. L. 88-379 ),

REMOTE SENSING OF WHEAT FOLIAR DISEASES. Vernyl D. Pederson
and Carlos Martin, Dept. of Plant Path., Col. of Agr., NDSU,
Fargo, N. Dak.

Infrared Ektachrome film was used as a remote sensor to re-
cord foliar disease reactions of hard red spring wheat varieties
Manitou, Thatcher, Marquis, Waldron and Justin protected or un-
protected with Dithane M45 or RH124 fungicides at Langdon, N.D.
in 1971, Spectral reflectance from individual plots was anal-
yzed by determining the absorbance of specific light wavelength
bands by the plot images on an aerial photograph taken 11 days
before harvest. 1In plots where only leaf rust was controlled
by RH124, differences in yield, 1000 kernel weight, and test
weight between sprayed and unsprayed plots were highly and
positively correlated with differences in absorbance of 675 nm
light. 1In plots where all foliar diseases were controlled,
including stem rust on the suscept Marquis, correlations were
lower and non-significant. This study demonstrates that
infrared films correctly predicted the relative effects of
various severities of leaf rust on yield, 1000 kernel weight
and test weight, but underestimated the effects of stem rust
on Marquis.
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COMPARATIVE MOSQUITO DENSITY AND INTRA-SPECIFIC VARIATIONS IN
THE MOST COMMON SPECIES IN FARGO-MOORHEAD AREA. R. D. Peterson
11 and M. S. Quraishi. Dept. Ent., N. D. State Univ., Fargo,

. D.
N During the summer of 1968 various mosquito collection
techniques were employed to better evaluate Red River Valley
mosquito populations. Light traps, artificial box shelters,
pit shelters, and human bait were used in an attempt to further
the knowledge of mosquito bionomics in the areas studied.
Light trap studies accounted for the majority of mosquitoes
collected. Artificial box shelters and human bait contributed
moderate numbers. The pit shelters yielded negligible numbers
of mosquitoes. Of particular interest was the presence of un-
common abdominal scale patterns in female and male Aedes vexans
which will be discussed in detail. Supported by the U. S.
Army Medical Research and Development Command, Contract No.
DADA 17-69-C-9023 under Project Themis.

EFFECT OF FASTING ON AMINOTRANSFERASES IN FROG. A.S. Reddi,
Dept. of Biochem., Sch. Med., Univ. N. Dak., Grand Forks,
N. Dak. 58201

Effects of fasting on the levels of aspartate and alanine
aminotransferases was investigated in frog tissues. Activity
of aspartate aminotransferase was found to be greater than
alanine aminotransferase in all of the tissues and thus
provided support to our earlier observations of other
animal tissues. Activity of both the aminotransferases
increased significantly on fasting. Such an increase was
maximum in brain, which was followed by muscle and liver.
Protein content in brain remained unaltered whereas a
decrease was observed in muscle and liver during the entire
period of fasting. These results have indicated that the
increased aminotransferase activity is presumably associ-
ated with the increased proteolysis and consequently

increased associated metabolic pathways by the process of
fasting.
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INHIBITION OF AMINOTRANSFERASES BY ASCORBIC ACID. A.S. Reddi
and P. Satyam. Dept. Biochem., Sch. Med., Univ. N. Dak.,
Grand Forks, N. Dak. and Dept. Zool., S.V.A. Coll., Tirupati,
A.P., India.

Ascorbic acid is known to promote several enzymatic
reactions. However, its mechanism of action is not clearly
understood. Effects of different concentrations of ascorbic
acid on aspartate and alanine aminotransferase activity was
investigated in various tissues of frog. Aspartate amino-
transferase activity was found to be greater than alanine
aminotransferase activity in all of the tissues studied.
Both the aminotransferases were inhibited by ascorbic acid
where the degree of inhibition was found to be dependent
on the source of the enzyme. Furthermore, inhibition of
these aminotransferases by ascorbic acid was found to be
concentration dependent. Such an inhibition presumably
accounts for the conformational changes in enzyme
molecules by ascorbic acid.

PRELIMINARY DESCRIPTION OF PRECAMBRIAN IRON FORMATION, PEMBINA
COUNTY, NORTH DAKOTA. R. E. Richardson and F. R. Karner.
Dept. of Geol., Univ. N. Dak., Grand Forks, N. Dak.
Precambrian Iron Formation has been obtained by drilling
of the 7500-gamma magnetic anomaly centered one mile east of
Akra in northeastern North Dakota. Preliminary investigation
of a 348-foot interval of NX diamond drill core shows that the
rock consists predominantly of magnetite-bearing quartz-biotite
schist. The schist occurs in an inclined sequence with alter=-
nating cherty and magnetitic microlayers. Lithologic layering
and schistosity are parallel and inclined at angles of 20 de-
grees or less to the core axis. Schist layers are typically
a few inches to several feet in thickness and consist of fine-
grained quartz with scattered biotite, epidote and minor
magnetite and chlorite. The interlayered zones are typically
several inches thick and consist of alternating cherty and
magnetitic microlayers typically one-half to one centimeter
in thickness. These rocks are lithologically similar to the
oxide facies of the Lake Superior-type Precambrian Iron For-
mation. Supported in part by University of North Dakota
Faculty Research Grant.




ABSTRACTS 29

studies on Helminths of North Dakota. VI. Centrovarium lobotes
(MacCallum, 1895) in the flesh of common shiner minnows. John M.
saethre_and Omer R. Larson. Dept. of Biol., Univ. N. D., Grand
Forks, N. Dak.

Metacercariae of C. lobotes commonly encyst in the flesh of
cyprinid minnows, with adults occurring in the intestine of‘pike,
bass and bullheads. This study was an attempt to characterize
the host/parasite tissue relationships, and the incidence of‘the
fluke in common shiners, Notropis cornutus (Mitchill). Sectioned
material showed that metacercariae possessed an inner hyaline
cyst and an outer fibrous connective tissue wall. The_ latter
was intimately associated with the connective tissue of the
host's intermuscular septa. A granular degeneration of the
outer wall was often seen. Thirty-nine of 40 common shiners
taken from the Forest River near Inkster, N. D., possessed C.
1obotes (ranging from 1 to 269 worms/infected fish). The
longest and heaviest weight class of fish harbored the greatest
number of encysted worms, thus suggesting an accumulation of
parasites with time. Fifteen of 1,228 (=1.22%) metacercariae
examined were progenetic (i.e., possessed eggs although encysted
in the flesh).

GLACIAL STRATIGRAPHY OF NORTHEASTERN NORTH DAKOTA.
Salomon, Nena L. Univ. of N. Dak., Grand Forks, N.D.

The glacial drift of northeastern North Dakota consists of seven formations
that are differentiated by outcrop characteristics, grain size, and the lithology of
the coarse-sand fraction. The formations are described here in descending
stratigraphic order. The Falconer Formation consists of silty till that contains
many fragments of shale and igneous rock. It was deposited by a minor readvance
of the latest Wisconsinan glacier. The southwestern extent of this unit is marked
by the Edinburg ‘Moraine. The Dahlen Formation consists of silty till that
contains many fragments of shale and igneous rock. It was deposited by a Late
Wisconsinan glacier that advanced from the northwest. The Gardar Formation
consists of silty till that contains many shale fragments. It was deposited by an
Early Wisconsinan (?) glacier that advanced from the north. Unit A consists of
clayey till that contains many fragments of shale. Unit B consists of silty, sandy
till that contains many fragments of shale and igneous rock. Unit C consists of
clayey till that contains many fragments of shale and carbonate rock. Unit D
consists of clayey, silty till that contains many fragments of igneous and
carbonate rock. Other units consisting of till occur in the eastern part of the area

studied; correlation of these units with the above named formations is not yet
possible.

Part of this study was supported by the National Science Foundation
Undergraduate Research Participation Grant GY 9732.
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THE IMPLICATIONS OF COSMIC DUST STUDIES. R. Scattolini.
Dept. of Geology, Univ. N. Dak., Grand Forks, N. Dak.

Black magnetic spherules are present in the glacial and sea
ice of Fletcher's Ice Island (T-3) in the Arctic Ocean. These
opaque, spherical, magnetically susceptible, highly reflective
particles were measured and counted to determine their size
distribution and average diameter. The diameters of spherules
from the T-3 glacial ice range from 5 to 160 microns and average
21 microns. The diameters of spherules from the sea ice range
from 5 to 145 microns and average 23 microns.

These spherules can be derived by ablationary processes from
meteoritic and perhaps cometary sources. A meteoritic origin has
been generally accepted but it cannot account for the total num-
ber of spherules present in most collections. The hypothesis
that some black magnetic spherules are cometary in origin may
have some important implications for the explanation of geomag-
netic field reversals.

If cometary bodies have caused geomagnetic field reversals,
cometary debris (including black magnetic spherules) should be
more abundant in those deep-sea sediments deposited when polar-
ity reversals occur. To test this hypothesis it is proposed that
a study be made of black magnetic spherule abundance in deep-sea
sediments for which paleomagnetic information is already known.
Such information may provide additional independent support for
the Heezen-Glass hypothesis that comet-earth interactions produc-
ing tektites have caused reversals of the earth's magnetic field.

THE PHOTO-DEOXYGENATION OF ANILINE AND NAPHTHYLAMINE-N-OXIDES.
Joseph E. Schiller and Virgil I. Stenberg. Dept. of Chem.,
Univ. N. Dak., Grand Forks, N. Dak.

The objective of this study is to investigate amine oxides
as potential sources of atomic oxygen in solution. The N-oxides
of trimethylamine, triethylamine, N,N-dimethylaniline, N-phenyl-
piperidine, N,N-dimethyl-l-naphthylamine and N,N-dimethyl-2-
naphthylamine undergo deoxygenation during irradiation to form
the parent tertiary amine as the major type of product. The
monodemethylated parent amine is also observed as a product.

The oxygen mainly appears in the form of water during the re-
action. With benzene or cyclohexene as the solvent, products
are observed where oxygen adds to the solvent molecules. The
quantum yield for the photodeoxygenation has been found to be
strongly dependent on the orientation of the N-O bond relative
to the aromatic chromophore. For N,N-dimethylaniline-N-oxide
and N-phenylpiperidine-N-oxide, the quantum yield for disap-
pearance of starting material is 0.32 and 0.3, respectively.

In azatriptycene-N-oxide and benzoquinuclidine-N-oxide where the
N-O bond is held orthogonal to the aromatic rings, the quantum
yields are 0.00 + .04 and 0.02 + .02, respectively. Glpc was
used for separation and quantitative analysis. The irradiations
were done using a Rayonet reactor.
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WATERSHED PROJECTS AND NORTH DAKOTA ARCHAEOLOGY
F. Schneider and J. Logan. Dept. of Soc./Anthro., Univ. N. Dak.,
Grand Forks, N. Dak.

The State of North Dakota faces, potentlally, a great loss of in-
formation regarding man's occupation of the State in both prehistoric
and historic periods. Forty-three projects are proposed for the Soil
Conservation Service Small Watershed Program. The projects, en-
compassing portions of 26 counties, will affect 14.3% of the total
land surface of the State. Archaeological investigations have been
conducted in .82% of the affected area.

PERSISTENCE AND DEGRADATION OF THE FUNGICIDE 1, 2-
BIS(3-METHOXYCARBONYL-2- THHOUREIDO)BENZENE IN
SOIL. I. R.Schultz and J. R. Fleeker. Dept. of Biochem.,
NDSU, Fargo, N. Dak.

Degradation of the experimental fungicide 1, 2-bis(3-meth-
oxycarbonyl-2-thioureido)benzene (TD-1771) was studied in
loamy fine sand and silty clay soils. In both soils, the fungi-
cide was converted to 2-methoxycarbonylaminobenzimidazole.
At 10 ppm and 20°, the conversion was complete within 10 days.
The benzimidazole was degraded at a much slower rate than
the parent compound. A second degradation product was de-
tected, but its structure not determined.
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RESPONSE TO ACTH BY SUPERFUSED ADRENALS OF WILD AND DOMESTIC
HOUSE MICE (MUS MUSCULUS). Robert W. Seabloom. Dept. of Biology
Univ. N. Dak., Grand Forks, N. Dak.

Superfused adrenals of wild and laboratory strains of
house mice were stimulated with ACTH. Superfusates were assayed
fluorometrically for corticosterone. Lab males had signifi-
cantly smaller adrenals, lower resting levels and lower stimu-
lated levels than lab females. Their adrenals were smaller and
exhibited lower stimulated levels than wild males. Wild males
had smaller adrenals and lower resting levels than wild females,
but their response to ACTH stimulation was the same. There
were no significant differences between lab and wild females in
any of the parameters measured. Adrenals of wild house mice
reared from birth by lab females responded in the same manner
as their wild-caught counterparts; this indicated that the ob-
served levels were due to genetic differences between wild and
domestic stocks rather than to the stimuli of capture, cap-
tivity and handling.

VASCULAR FLORA OF RANSOM, RICHLAND, AND SARGENT COUNTIES, NORTH
DAKOTA. Gerald Seiler and W. T. Barker. Dept. of Botany, North
Dakota State University, Fargo, N.D.

This study is based upon field work completed during the
growing seasons of 1970, 1971, and 1972 and on a study of the
specimens previously collected from Ransom, Richland, and Sar-
gent counties, North Dakota. This southeastern portion of the
state includes a portion of the Drift Prairie and the Lake
Agassiz Basin (Red River Valley). The Sheyenne delta, built
when the Sheyenne River emptied into Glacial Lake Agassiz, forms
a unique sandhills region within the study area. As a result of
this study 780 vascular plant species are recorded for this
area. One hundred eighty new NDSU herbarium records for the
area are recorded. Ninety-five plant families are represented
in the area, with the Compositae being the largest followed by
the Gramineae and the Cyperaceae.
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CoMPARATIVE EFFECT OF B,Ef—DDT ON HEPATIC MICROSOMAL ENZYMES IN
YOUNG QUAIL, CHICKS AND DUCKLINGS. M. Sifri, J. L. Sell and

K. L. Davison. An. Sci. Dept., NDSU, & Metabolism and Radiation
Iiboratory, USDA, ARS, Fargo, N. Dak.  58102.

Separate experiments of two weeks duration were conducted
with 1 week old Japanese quail, W. L. chicks, and mallard
ducklings. The treatments were: 1) control diet; 2) control
giet + 100 ppm p>p"-DDT; 3) control diet + pentobarbital (25 mg/
kg, 1.P+> daily); 4) control diet + DDT + pentobarbital. The
specific activities of microsomal aniline hydroxylase and
aminopyrine N-demethylase and the concentration of Py5o were
much higher in chicks compared with quail and ducklings.

Dietary DDT induced these mixed function oxidases in ducklings
while in chicks no significant changes were observed. Aniline
hydroxylase and N-demethylase activities of quail treated with
DDT were 40 and 707% of the controls, respectively. In vitro
additions of p,p'-DDT (0, 10-7, 10-5, 10-3M) to the incubation
mixtures decreased aniline hydroxylase activities in chicks and
quail (relative activities in percent; 100, 70, 55, 53 in quail
and 100, 95, 71, 67 in chicks) while there was no effect in
ducklings. It seems there are genuine differences among species
of the Aves class concerning p,p'-DDT metabolism.

EFFECT OF ETHANOL INGESTION ON LIVER MICROSOMAL ENZYMES INVOLVED
IN PHOSPHATIDYL CHOLINE BIOSYNTHESIS, David N. Skurdal and W. E.
Cornatzer. Dept. of Biochem., Sch. of Med., Univ. N. Dak.,
Grand Forks, N. Dak. 58201

Female rats were fed a liquid diet for 10 weeks in which 36%
of total calories was ethyl alcohol and contained vitamins, min-
erals, choline, and amino acids. Control animals were pair-fed
the same diet containing sucrose. The ethanol fed animals devel-
op a fatty liver. Lecithin is involved in removal of triglycer-
ides from the liver. Liver lecithin biosynthesis is known to
occur by two different major pathways in liver microsomes. Liver
microsomes were prepared and the Kennedy-Weiss pathway involving
CDP-choline and a-B-diglycerides catalyzed by choline phospho-
transferase activity was determined to be 1.5 times greater in
the ethanol fed than sucrose controls. The Bremer-Greenberg path-
way involving the methylation of phosphatidyl ethanolamine from
adenosyl-methionine by phosphatidyl methyl transferase activity
of liver microsomes was found to be two times greater in the eth-
anol fed animals than sucrose controls. This increase lecithin
biosynthesis in liver microsomes could be a reflection of the
direct effect of ethanol on the proliferation of endoplasmic re-
ticulum which is known to contain 30% of phospholipids, of which

48% of the lipid P is lecithin, and thus less would be available
to transport triglycerides out of the liver. (MH Grant 19234).
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EFFECTS OF DIURETICS ON CANINE RENAL FUNCTION AFTER
CHRONIC TREATMENT WITH LITHIUM. H. W, Spencer, T. K.
Auyong, T. W, Nielsen. Dept. of Physiology and Pharmacology,
School of Medicine, Univ. N, Dak., Grand Forks, N. Dak.

The use of diuretics was employed to further elucidate the locus
of action of lithium ion on the canine kidney. Female mongrel
dogs, weighing from 10 - 18 kg were used. The animals were
screened for normal function prior to treatment with lithium in-
cluding glomerular filtration rate (GFR) and renal plasma flow (RPF)
using standard laboratory methods. Levels of diluting ability
(CHzo) and concentrating capacity (TCHZO)' using pitressin and
10% mannitol respectively, were determined. After daily doses
of 60 mg/kg bwt LiZCO3 twice a day for 30 days, they were given
sodium ethacrinate 9.5 mg/kg bwt or chlorothiazide 7.1 mg/kg iv.
Overt changes in GFR or RPF were not evident. The animals show-
ed an altered ability to concentrate (T‘~'H20). A general increase
over controls of free water clearance and decrease in sodium ex-
cretion was noted. The changes seen in free water clearance
produced by lithium suggest the abberation to be located in the
distal tubule of the nephron.

Supported by USPHS, NIMH Grant MH 20788-02.

THE EFFECTS OF HYPOXIA, HYPEROXIA, OR SUCCINATE ON THE
ANESTHETIC AND TOXIC DOSAGES OF NITROUS OXIDE IN MICE.
L. C. Stetzner. Dept. of Physiol. and Pharm., Sch. of Med.,
Univ. of N. D., Grand Forks, N. D., 5820l

The anesthetic and toxic dosages of nitrous oxide (N,O) under
normoxic (150-200 mm Hg) conditions were determined for 25-30
gm male Swiss-Webster mice. Values of N,O at 24 psi for ADjqq
(slightly time variable) and 36 psi for LD}, (time variable) are
characteristic, using a one psi/min compression rate. All groups
were compared to 60-min normoxic N,O controls. Pressures were
balanced with N, as the diluent gas and with 86° F as the ambient
temperature. Hypoxia (70-80 mm Hg) and hyperoxia (~~ 2100 mm Hg)
did not significantly alter the toxicity of NpO, while succinate
(0.4 M ~ 0.8 cc/animal I.P.) decreased NoO toxicity. At 36 psi,
the normoxic N,O control was approximately 85% lethal in 60 min,
averaging 6.5 min; and the succinate was approximately 65% lethal
in 60 min, averaging 18.0 min. These factors did not markedly
shift the anesthetic dosage, but in some cases they varied the on-
set. Nitrous oxide induced cholinergic stimulation (salivation,
lacrimation, urination, defecation) above the ADjqq. (Supported by
Burroughs Wellcome Fund and ONR Contract N00014-68-A-0499)
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BRAIN GABA LEVELS OF MICE FOLLOWING EXPOSURE TO SUBANES-
THETIC AND ANESTHETIC DOSES OF NITROUS OXIDE. Dept. of
physiol. & Pharm., Sch. of Med., Univ. of No. Dak., Grand Forks,
No. Dak. G. T. Syftestad, L. C. Stetzner, and B. De Boer.

Brain gamma-aminobutyric acid (GABA) is increased in small lab-
oratory animals subjected to high pressure helium but is decreased
when the animals are pretreated with convulsant agents. Nitrous
oxide (N,O) at 21 psi (total pressure 36 psi) produces Stage III an-
esthesia in rats. In the present study, brain GABA levels were ob-
tained for mice after short periods of Stages I, II, or III anesthesia
using NpO. Adult male mice, maintained at 860 F, with O, 150-200
mm Hg, were compressed at 1 psi/min with 24 psi N, and/or N,O,
to a total pressure of 39 psi maintained for 12 minutes, followed by
decompression at 1 psi/min to | ATA. GABA/gm of brain weight (BW)
was determined. Control mice pressurized with 24 psi Ny had GABA
levels of 168 ug/gm BW. Animals given 16 psi Ny-8 psi N,O (Stage
1) had GABA levels of 185 ug/gm BW; 8 psi Np-16 psi N7O (Stage II)
GABA 184 ug/gm BW; 24 psi N,O (Stage III) GABA 164 ug/gm BW.
Control animals pretreated witﬁ a stressing dose of epinephrine
(2 mg/kg 1.P.) had reduced GABA levels of 151 ug/gm BW. Supported
by ONR Contract N00014-68-A-0499.

FLUORESCENCE CHARACTERISTICS OF COALS. F. T. C. Ting and
H. B. Lo. Dept. of Geol., Univ. N. Dak., Grand Forks,
N. Dak.

Exinites in low rank coals exhibit strong fluorescence
under UV excitation. High intensity xenon or mercury lamps
are used as light source. The fluorescence color and inten-
sity of different coals ranging from lignite to anthracite
have been observed. The results show that the fluorescence
colors of exinites change from yellow to those of longer
wavelength as the coal rank increases. The characteristics
of fluorescence spectra can be used as a complementary rank
parameter for lower-ranked coals. The fluorometric studies
of coal and coaly materials in sedimentary rocks may have
several important applications: (l) age determination of
deposits of unknown age, (2) determination of coal rank, and
(3) determination of the potential of presence of petroleum.
Supported by NSF (grant GA-31950).
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FORMCOKE FROM LOW-RANK COALS: EXPERIMENTS WITH NORTH DAKOTA
LIGNITE. F. T. C. Ting and B. L. Ramsey. Dept. of Geol.,
Univ. N. Dak., Grand Forks, N. Dak.

Experiments were carried out to convert North Dakota lignite
into metallurgical coke. Lignites are first charred, mixed with
a suitable binder, pressed in a mold, and then further carbon-
ized to produce a formcoke. The strength of the formcoke is
determined by: (1) binder type and percentage used, (2) bri-
quetting pressure, and (3) conditions of final carbonization.
Preliminary studics indicate that best results were obtained
by using 10-207% asphalt with a melting point of 75-95° C as a
binder, briquetted at 600-800 Kg/cmz, and carbonized at a low
heating rate (5-8° C/min.) to 600° C, followed by a more rapid
heating rate (16-20° C/min.) to 900° c. Supported by AISA
(grant no. 23-275).

DIRECT IDENTIFICATION OF POLYCYCLIC AROMATIC HYDROCARBONS FROM
CARBON BLACK. Robert G. Todd, R. N, Thompson, G. Taylor, and
Carl Nau. Dept. of Environ. Health, Univ. of Okla. Med. Ctr.,
Oklahoma City, Okla.

Carbon black has been known to contain polycyclic aromatic
hydrocarbons for about 20 years. At least 4 of these hydrocar-
bons have been shown to be carcinogenic to animals, and benzo(a)-
pyrene has been shown to cause cancer in man. Most of the pre-
vious methods of identification of the polycyclic aromatic hydro-
carbons involved long and tedious procedures. Gas chromatography
has been suggested for improved separations and analysis time.

In this study the gas chromatogram of a carbon black extract in
carbon disulfide was compared to that from the desorption of the
polycyclic aromatic hydrocarbons from the same carbon black with
a pyrolyzer unit. Ten eluted compounds (from the injected carbon
black extract) were tentatively identified by retention times and
confirmed by comparing their excitation and fluorescence spectra
with those of known standard solutions in isooctane. Six of the
same polycyclic aromatic hydrocarbons from the collected chroma-
tographic peaks in the desorption experiment were similarly
confirmed. It was concluded that a shorter, direct qualitative
method for the identification of polycyclic aromatic hvdro-
carbons from carbon black had been developed.
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HERPESVIRUS HOMINIS STUDIES IN CELL CULTURES. J. Varani, J. J.
Kelleher and W. W. Nelson. Dept. of Microbiology, Sch. of Med.,
Univ. N. Dak., Grand Fo;ks, N. Dak.

cultures of primary rabbit kidney cells were infected with a
Type II strain of Herpesvirus hominis at 37C, at 40C and at 41C.
crowth of the virus at 37C resulted in rapid destruction of cells
with production of high titres of virus. Virus growth was slowed
at 40C. Virus-induced cell destruction proceeded more slowly and
yields of virus were reduced. Virus growth was completely
inhibited at 41C. However, virus was not completely destroyed.
After returning virus-infected cultures to 37C, virus was re-
covered from 80-100% of the cultures. From 1-34 days elapsed
petween incubation at 37C and onset of observable virus growth.
puring the period of incubation at 37C before observable virus
growth occurred, virus could not be recovered from cells using
standard isolation techniques. The effects of 17 B-estradiol and
progesterone on virus infection at 37C and 41C were investigated.
Estradiol at concentrations of 0.5-5 ug/ml had no appreciable ef-
fect on the amount of virus produced at 37C. Virus was recovered
at 37C from about 80% of the cultures treated with 2 pg/ml estra-
diol and preincubated at 41C. Treatment of cultures with 0.5-5
ug/ml progesterone at 37C resulted in a 1-3 log decrease in virus
production. Virus was recovered at 37C from only 50% of the cul-
tures treated with 2 pg/ml progesterone and preincubated at 41C.

THE VERTICAL DISTRIBUTION OF CHANNEL CATFISH (ICTALURUS PUNCTA-
TUS) IN THE LITTLE MISSOURI ARM OF LAKE SAKAKAWEA, NORTH DAKOTA,
1968. C. H. Wahtola Jr. and J. B. Owen. Dept. of Biol., Univ.
of N. D., Grand Forks, North Dakota.

In the summer of 1968, 313 channel catfish (Ictalurus
Eunctatus) were captured in gill nets at four sampling stations
in the Little Missouri arm of Lake Sakakawea, North Dakota.
These stations spanned the gradual transition from near river
(station 4) to reservoir (station 1) conditions. Vertical gill
nets 50 and 25 feet in depth and six foot deep experimental gill
nets fished one above another were used to sample fish from
different depths from top to bottom. Catfish at the stations in
deeper water did not show depth preference. Catfish from the
shallow station nearer the river-reservoir confluence showed a
slight preference for the bottom earlier in the summer which
became more pronounced later in the summer. Supported by the
North Dakota Game and Fish Department and the U.S. Bureau of
Commercial Fisheries (N.M.F.S.) under P.L. 88-309.
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ENVIRONMENTAL AND PRODUCTIVITY RELATIONS OF A
POTAMOGETON PECTINATUS COMMUNITY. M. K. Wali and A. L.
Kollman, Dept. of Biol., Univ. of N. D., Grand Forks, N. D.

Potamogeton pectinatus L., a marl former, grows as a natural
monospecies culture in Fox Lake, 16 km northeast of Devils Lake, N. D.
The water, sediment, dissolved oxygen, temperature and plankton
relationships were studied in this small (0.4 x 1.2 km) and shallow
(uniform depth 65-75 cm) lake. The macrophyte was harvested in five
replicates at each 2-week interval during the growing seasons for
determinations of biomass production and energy content. The water,
sediment and biomass sampf;s were analyzed chemically for major and
trace elements.

The mean pH was 8.0, specific conductivity was 9.97 Mmhos/cm and
Na concentration 7220 ppm for the unvegetated sediments. Samples from
below the macrophyte community had a lower pH value 7.8, lower sp.
conductivity, 9.56 Mmhos/cm and 300 ppm less of Na. Mean Ca values
were 1651 ppm greater below the plants than in unvegetated areas. While
there were no significant differences for Cu, Li, Sr and Zn, Fe and Mn
were greater in vegetated sites. The peak biomass production of
Potamogeton was 293 gm/m? (8.5 x 10° cal/m?2) in mid-August. The rate
of community production from initiation to maxima was approximately
3.75 gm/m?%/day (1.1 x 10* cal/m?/day). Supported by OWRR Grant No.
A-031-NDAK.

THE PHYLOGENETIC DISTRIBUTION OF ENZYMES INVOLVED IN THE METABO-
LISM OF S-ADENOSYL-L-HOMOCYSTEINE AND DERIVATIVES. R.D. Walker
and John A. Duerre. Dept, of Microbiology, Sch. of Med., Univ.
of N. Dak., Grand Forks, ND.

Bacteria, yeasts, plant leaves, and the major organs from fish,
frogs, snakes and mammals were assayed for the presence of S-
adenosylhomocysteine nucleosidase, S-ribosylhomocysteine cleavage
enzyme and S-adenosylhomocysteine hydrolase. S-Adenosylhomo-
cysteine nucleosidase activity was determined by measuring the
appearance of reducing sugars from S-AH. Ribosylhomocysteine
cleavage enzyme was measured by the appearance of free homo-
cysteine (S-H) from RH. Adenosylhomocysteine hydrolase activity
was measured by the method of Cantoni et al. (J. Biol. Chem, 234,
603, 1959). All gram negative bacteria tested except Alcalige-
nes faecalis were found to contain AH nucleosidase and RH cleav-
;5; enzyme. All of these microorganisms were negative for AH
hydrolase. Adenosylhomocysteine hydrolase was found in most of
the other systems tested including yeast, higher plants, fishes,
frogs, snakes and mammals. None of these systems were found to
contain AH nucleosidase or RH cleavage enzyme. In the chordates
the AH hydrolase was found predominantly in the liver with no
activity being detected in any of the brains, hearts, lungs or
muscles. Gram positive bacilli and all organs from Polydon
spatula were found to be negative for all enzymes tested.
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REGULATION OF BIOTIN TRANSPORT IN LACTOBACILLUS PLANTARUM. James
R. Waller, Gail R. Hendrickson and Joy K. Anderson. Dept. of
M;crobioloqy, Sch. of Med., Univ. N. Dak., Grand Forks, N. Pak.
puring studies on free biotin (FB) transport in Lactobacillus
lantarum, a marked decrease was observed in thg amount Qf.biotin
umulated by cells gqrown in Wright-Skeggs medium containina
ace ss bhiotin. Levels of biotin in the growth medium from 0.5
ex;ﬁl (deficient) to 5 ng/ml (excess) resulted in progressive de-
zjeases in internal FB (IFB) from 180 to 13.5 ng/mg cells Fdry
wt.). Also correlated with the increasing biotin content in the
growth medium were increasing levels of endoq?nous bound and free
piotin. At 4 to 5 ng biotin/ml of arowth medium, the ce}ls were
saturated with bound biotin, endocenous IFB exceeéed 0.1 ng/mg
cells, measurable amounts of biotin were present in tﬁe ?rowth
medium from which the cells had been harvested, and biotin trans-
port was 89 to 92 per cent inhibited. Cells transferred from low
pbiotin growth medium to high biotin medium for 1 to 3 hogrs.ex—
hibited a marked increase in endogenous bound and free bl?tln,
put no significant reduction in FB transport or a?cumulatlon. It
appears that external biotin may control the biotin tfansport
system by a repression mechanism in which IFB levels in excess of
0.1 ng/mg cells acts to trigger the repressive effect.

TEACHING PHYSICAL GEOLOGY BY THE KELLEK PLAN AT MINOT STATE
COLLEGE. R. G, Walsh., Dept. of Phy. Sci., Minot State College.,
Minot, N. .

The Keller Plan is a self-paced, tutorial, and competency
based instructional method. It has gained favor in physical
science teaching, but has seen limited use in physical geology.
This project was designed to test the plan in temms of student
and staff attitudes, and to determine if resources were suffi-
cient to implement this type of course as a viable alternative
to the traditional lecture-lab. approach. A class of 38 stu-
dents served as the pilot group. Evaluation instruments in-
cluded pre- and post-attitude surveys on method, written stu-
dent, faculty, and tutor comments, plus daily diary accounts.
Preliminary evaluation indicated favorable student reaction.
Staff reaction was mixed. Lab. materials were in short supply
for several areas. Instructor resoursefullness was necessary
to sustain individual learning., Most students readily took
responsibility for their own learning. Feasability of offering
this option each year was considered excellent.
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VIRULENCE PATTERNS OF THE NATURAL LEAF RUST POPULATION AND SOME
EPIDEMIOLOGICAL FACTORS THAT INFLUENCE RUST SEVERITY IN NORTH
DAKOTA. J. E. Watkins and G. D. Statler. Dept. of Plant Path.,
Col. of Agr., NDSU, Fargo, N. Dak.

The distribution of virulence of Puccinia recondita was
studied using leaf rust cultures collected from wheat cultivars
throughout N.D. Virulence was identified on eight near isogenic
wheat lines. Major changes in the number of virulence combina-
tions along with the number of isolates virulent to host genes
Lrl, Lr2, Lr2D, Lrl0, Lrl6 and Lrl8 and Agent were found between
the 1970, 1971 and 1972 leaf rust collections. The appearance
of leaf rust in 1972 was approximately two weeks earlier than in
1971; however, only trace amounts were present during June and
early July. By mid July the rust readings for 1972 were lower
than those of the previous year. These lower readings and the
slow initial development may be attributed to cold periods in
mid June in which the temperatures dropped below 8°C. The
potential destructiveness of leaf rust was demonstrated by
measuring yield and protein losses as a result of the rate of
rust build-up and rust severity. Significant increases in both
yield and protein were obtained by controlling leaf rust on
Manitou with Rohm and Haas RH-124 (4-n-Butyl-1,2,4-triazole).
The severity of leaf rust was well correlated with yield loss.

THE CHEMISTRY OF CARBONMONOSULFIDE. C. M. White and K. J.
Klabunde, Dept. of Chem., U.N.D., Grand Forks, N. Dak. 53201

The purpose of this study is to ascertain some of the pro-
perties of, and the chemistry of carbonmonosulfide, CS, a moiety
analogous to CO. There is little known about this reactive
molecule even though it is an intermediate in the photolysis and
combustion of organosulfur compounds. In our laboratory, the CS
entity is generated in an electric discharge at a pressure of 1
to 10 microns, by dissociation of CSp into atomic sulfur and CS.
The CS is swept into a 1 1 reactor, immersed in liquid Np, where
it is codeposited with a substrate. Various reactants have been
studied, but under the conditions used, only the hydrogen hal-
ides and the halogens reacted. The products of the reactions
were crudely separated by a vacuum distillation train, and then
fully separated by gas chromatography. The resulting products
were characterized by NMR, mass spec., and IR. The following is
a summary of those reactions: CS + Clpy — CSCly; CS + Brp —
CSBry; CS + BrCl —CSCl), + CSBr), + CSCl;Br; CS + Io - N.R.; CS +
IC1 -»CsSCly, + Ip; CS + HC1 —C H)C1)S); CS + HBr - C),H),Br),S), .
In addition, we have reacted CS with BCly and obtained an air
sensitive compound, which we believe is C13BCS. From the above
results, we conclude that CS, unlike other carbenes, reacts as
a Lewis base, and not as an electron deficient Lewis acid. Sup-
ported by NSF (Grant 34493), PRF and NDEA.
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RANGE PRODUCTION IN RELATION TO PRECIPITATION. W. C. Whitman and
c. N. Haugse. Depts. of Botany and Animal Sci., North Dakota
State Univ., Fargo, N. Dak.

Range vegetation yield data obtained from cage clippings on
grazed range at the Dickinson Experiment Station over the 25-year
period, 1946-70, have been analyzed in relation to amounts and
distribution of precipitation recorded at the Station. Correla-
tion coefficients of 0.84, significant at the 1% level, were ob-
tained for effective precipitation (Sept., Oct. ppt. from previ-
ous year plus Apr., May, June, July ppt. of current year) and for
Apr._May-June-July precipitation and range forage yields. Pre-
cipitation obtained in April and in May also showed fairly good
relation to range yield, but predictability from these values
would be low. For the period of the trial annual precipitation
averaged 15.99 in, effective precipitation 11.83 in, and forage
production 1009 lbs/acre. Forage production per inch of effec-
tive precipitation has ranged from a low of 44 1lbs to a high of
125 1bs with an average of 84 1lbs per acre. Regression values
jndicate a production of about 100 lbs forage (dry-weight) per
inch of effective or seasonal precipitation. The use of these
relations to predict the possible effect of rainfall modification
procedures on range production in southwestern North Dakota seems
justified.

BROWSE STUDY IN SOUTHWESTERN NORTH DAKOTA BADLANDS. D. E.
Williams and H. Goetz. Dept. of Botany, NDSU, Fargo, N. Dak.

Serviceberry (Amelanchier alnifolia Nutt.) was studied in the
Little Missouri River Badlands of southwestern North Dakota from
1971 to present and will be continued through 1973. Data re-
ported are for 1971. The study includes analysis of annual twig
growth, annual production, utilization as browse, community
structure and development, and growth habits. Average annual
twig growth was 2.84 cm. Average annual growth was greatest in
seedlings (6.60 cm) and least in young shrubs (2.38 cm). Total
annual yield was 93.84 kg/hect. (172.31 lbs/acre) for all sites,
age and form classes combined. Leaves constituted 82% of the
total annual production. Mature shrubs contributed 78% of the
total production. Shrubs in form classes 4 (mostly available,
little or no hedging) and 7 (mostly unavailable) contributed 74%
of total production. Less than 20% of the total production was
available as deer browse. Average utilization for all sites was
11%. Clones of this species appear to be deteriorating due to
environmental influences, such as snow breakage, rust fungus, and
damage from domestic livestock. During the 1972 season, twig
growth, production, vegetation analyses, and utilization studies
were carried out on all sites. These data are in the process of
analysis and interpretation.
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STEREOSELECTIVE REACTIONS OF N-METHYL-S-ALANINE, Larry A.
Wingert* and John G. Brushmiller. Dept. of Chemistry, Univ. of
N. Dak., Grand Forks, North Dakota 58201

The neutral coordination compound 2, 4-Pentanedienonatobis-~
(N—Methyl—S-alaninato)cobalt(III)[?o(N—Me-S-alan)z(acac)J was
synthesized by ligand exchange reactions from [Co(acac)j].
Although 16 isomeric forms of the complex are possible only
three are found experimentally in agreement with the prediction
on the stereoselectivity of N-Methyl-S-alanine. The isomers
isolated are all optically active and are assigned as Q) -trans-
N-C,,A -trans-N-C2 and A -cis-N-C;  the absolute configurations
being assigned by pmr (trans isomers) and stereospecificity
(EiéfN‘Cz)- The hydrogens of the methyl groups of coordinated
acac are quite labile exchanging for deuterium at alkaline
pH's. Exchange of H for D occurs without toA conversion for
the trans-N-C, isomers. The D -trans-N-Cy and A -cis-N-C,
isomers convert to the A trans-N-Cy isomer on treating aqueous
solutions with activated carbon.

NOTES ON NORTH DAKOTA ASTRAGALUS SPECIES DISTRIBUTION.
N. K. Zaczkowski, Dept. of Biology, St. John's
University, St. Joseph, Minn.

Among the forbs of North Dakota the genus
Astragalus has the largest number of species. Based
on voucher specimens deposited in the NDSU herbarium,
the number is 21. By compariscn, 8 species grow in
Minnesota and 43 in Montana. Seven species are
common with state-wide distribution, A. agrestis,

A. canadensis, A. crassicarpus, A. flexuosus,

A. missouriensis, A. striatus and A. tenellus. All
extend their ranges east of the Red River.

A. bisulcatus, A. gilviflorus, A. racemosus and A.
lotiflorus have wide distribution but are absent from
the Red River valley. A. pectinatus is found rather
uniformly distributed in the western half of the
state. All other species have a much restricted
distribution, growing only in specialized habitats

of southwestern North Dakota.
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SELECTIVE MEDIA FOR CULTURING SUCCINATE-DEGRADING RUMEN
BACTERIA. S. R. Zelie and P. P. Williams. Dept. of Bacteriol.,
NDSU and USDA, ARS, Metabolism and Radiation Research Labora-
tory, Fargo, N. D. 58102

Selective media with and without succinate and vitamin Kj
were formulated. Growth response in these media was observed
spectrophotometrically with Bacteroides melaninogenicus (1),
Butyrivibrio fibrisolvens (2), Veillonella gazogenes (3), and
Vibrio succinogenes (4). The presence of succinate (25-2500
;§7ﬁi—of medium) stimulated growth of organisms 3 and 4.
Succinate decarboxylation was observed when organisms 1, 3, and
4 were incubated anaerobically in a buffered mineral solution
at 37 C (5% C0p-95% No, E%, pH 7.4, >-30 mv) containing
succinic acid-1-4-14c (20.4 mCi/mmol). No decarboxylation was
observed with 2. Addition of vitamin Kl to the buffered
mineral solution suppressed succinate decarboxylation with cells
1, 3, 4, and with a mixed-rumen bacterial suspension (5).
Organism 3, when compared with 5, showed similar decarboxyl-
ation rates of 45.2 and 45.1%, respectively, without vitamin Kj.
By use of selective media, rumen bacteria of several genera can
be cultured without rumen fluid and can be shown to decarboxyl-
ate succinate anaerobically.

THE EFFECTS OF HE-O ENVIRONMENTS AT 21 ATMOSPHERES AB-
SOLUTE UPON THE GROWTH OF GUINEA PIGS. C.A. Zogg. Dept.
of Physiology and Pharmacology, Sch. of Med., Univ. No. Dak.,
Grand Forks, No. Dak.

The effect of He—Oz at ambient and 21 atmospheres absolute
(ATA) upon the growth of guinea pigs was studied. Three groups of
male guinea pigs (295-395 grams each) were fed Ried-Briggs diet
ad libitum and subjected to environments of air and He-Og at am-
bient pressure and He-Og at 21 ATA. Substituting helium for at-
mospheric nitrogen at ambient pressure did not affect growth, feed
consumption or digestibility. When subjected to He-Og at 21 ATA,
the guinea pigs grew 137% slower than at ambient pressure condi-
tions. This was not a reflection of proportionately poorer feed
consumption nor digestibility. The growth of two normal intesti-
nal inhabiting organisms Escherichia coli and Proteus vulgaris
was unaffected by similar environmental conditions, as reported
by Waller and Zogg (Aerospace Med. Assoc. Preprint: 71-72,1971).
Heat loss and other non-defined stresses associated with. pressure

or He-O3 at elevated pressure were responsible for halting growth
and depleting body tissues.
Supported by ONR Contract No. N00014-68-A-0499.
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IN MEMORIAM

GEORGE ALONZO ABBOTT
1874-1973

To no one does the North Dakota Academy of Science owe more than
to George Alonzo Abbott. The day following the organizational meeting of
the Academy, George Abbott arrived in Fargo to become a member of the
chemistry faculty of the North Dakota Agricultural College, and im-
mediately was named a member of the Academy’s executive committee.
From that time to the meeting of 1969, 60 years later, he did not miss a
single annual meeting. For 40 of those years he was its Secretary-Treasurer.

The Academy is grateful for these 62 years of interest and service
which this scholar and teacher has given to our organization. We are
srateful for the many tasks well done over the years for the benefit of the
society. At the 50th annual meeting of 1958 he presented to the
Academy a comprehensive historical account of its founding andd record
to that time which he called ‘“The First Fifty Years.”’ In this he suggested
that the Academy warranted recognition and legal status as the ‘‘Official
North Dakota Academy of Science.”” This recognition was granted at the
State’s next legislative session.
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The Academy recognizes his many contributions to the field of
education in which he has touched the lives of thousands of college students
in the fields of science. and not only those in the classroom. but of many
others. Many of us will remember his weekly radio talks over a period of 14
vears which he called ‘‘Science from the Side-Lines.”’ Through his in-
spiration many of his students. both graduate and undergraduate. have
gone on to positions of national and international recognition and leader-
ship.

George Alonzo Abbott was born July 7th, 1874 at Alma. Illinois. He
received both his Bachelor’s and Master’s degrees from DePauw University
in 1895 and 1896. After teaching High School chemistry in Indiana and
Minnesota. he returned to earn his Ph.D. degree at the Massachusetts In-
stitute of Technology in 1908. On January 1. 1909 he became Assistant
Professor of Chemistry at the Agricultural College in Fargo. North Dakota.

The following vear, 1910, he came to the University of North Dakota
as Professor of Chemistry and Head of the department. which positions he
held until his retirement. He was awarded the honorary Doctor of Laws
degree by the University of North Dakota in 1951 and the Doctor of Science
degree by the North Dakota State University in 1962.

In 1962 a new chemistry building at the University of North Dakota
was dedicated and named Abbott Hall. After his retirement he retained an
office and private laboratory in this building where he continued his work as
State Toxicologist.

In recent vears his walks to the campus were less frequent. His steps
were becoming slow and uncertain until in 1970 he gave up his laboratory
and toxicologv work. The weight of vears became too heavv and on April
16th at the age of 98. this great and good man passed away.

Some excerpts from a poem Dr. Abbott wrote not long ago follows. It
gives us an insight into a part of his philosophy. He called it ‘‘On Love and
Life.”’

Love brought me bere. Is Death the end
I did not ask for Life. Of all this loving care ?
Love nurtured me, No! Such a trend
A belpless creature small, Assures more Life somewbere.
A man to be
As I grew strong and tall. Somewbhere above,
When Death ends this earthly strife.
And day by day I'll trust this Love
To guide throkgh toil and strife, To give Eternal Life.

Love showed the way.
The Wav: The Truth; The Life, —E. D. Coon
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PRELIMINARY STUDY OF THE CARBONATES OF THE
CHERTY MEMBERS OF THE BIWABIK FORMATION,
MINNESOTA

Les. R. Honeyman and Frank R. Karner

Department of Geology
University of North Dakota
Grand Forks, North Dakota 58202

ABSTRACT

Siderite (FeCO3) and ankerite (ferroan [CaMg (CO;),]) of primary, diagenetic
and metamorphic origin are the principal carbonates in the magnetite-rich cherty
members (taconite) of the Biwabik Formation. Carbonate distribution that attects
taconite pellet quality was studied in drill-core and pit samples from the Erie
Mining Company property north of Hoyt Lakes, Minnesota. Carbonates typically
occur in irregular layers and lenses in a sequence of alternating cherty and
magnetitic sedimentary beds. Siderite typically occurs in three forms:
microgranular, granular, and crystalline aggregates. Ankerite occurs with
siderite as rhomb-shaped crystal up to several millimeters in length and as
alteration rims on siderite granules. Calcite occurs only as a secondary mineral in
fractures and fault zones. Siderite appears to have formed as a primary mineral
during sediment deposition and diagenesis, whereas ankerite formed during
epigenetic and metamorphic recrystallization.

INTRODUCTION

This preliminary study of carbonate minerals in the Precambrian Biwabik For-
mation utilizes samples from the Erie Mining Company property north of Hovt
Lakes. Minnesota (Figure 1). Begun after Erie had experienced periodic problems
with the quality of taconite pellets apparently traceable to their carbonate content.
this study summarizes part of a Master’s thesis by the senior author (Honeyman.
1973). Rock and mineral descriptions and identifications were done using stan-
dard methods. Mineral abundances were determined by x-ray diffraction methods
described by Karner (1968).

RESULTS
Stratigraphy and composition of carbonate-rich layers—The Biwabik For-
mation is underlain by the Pokegama Quartzite and is overlain by the Virginia
Slate (Figure 2). The younger Duluth Gabbro has intruded the Biwabik For-
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Figure 1. Location and geologic map of the study area (Honeyman, 1973).
Numbers refer to pit areas of the Erie Mining Company.

mation in the eastern part of the study area (Figure 1). The Biwabik is considered
to be late Precambrian and has been dated from 1.7 to 2.0 x 10° years before
present (Goldich et al., 1961). The Biwabik is divided into four members, in
ascending order: the Lower Cherty, Lower Slaty, Upper Cherty, and Upper Slaty
Members (Figure 2). Each of the members is divided into several layers (Gun-
derson and Schwartz, 1962; Honeyman, 1973). The Upper and Lower Cherty
Members are the primary ore zones and were the members of interest in this
study of the carbonates. Important characteristics of these layers are summarized
in Figure 2, Carbonates in layers U, T, S, and R in the Lower Cherty and L, K',
K and J in the Upper Cherty were studied in detail. Bulk mineralogical com-
positions of these layers are given in Table 1.

Occurrence of siderite —Siderite is the most abundant carbonate mineral and
occurs in three forms: microgranular (micrite-like), granular (o8litic), and
crystalline aggregates (idioblastic or granoblastic, recrystallized) (Dimroth and
Chauvel, 1973).

Microgranular siderite is less than 0.005 mm in particle size and is unbedded.

It makes up the entire rock in some areas and cements siderie granules in others
(Figure 3).
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Fioure 2. Geologic column for the eastern Mesabi Range (Honeyman, 1973).

Granular siderite occurs as rounded grains 0.005 - 1 mm in diameter and is
fhund in zones made up of both siderite and chert granules cemented by either
microgranular siderite (Figure 3) or fine-grained chert.
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Table 1. Bulk mineralogical composition® of the Upper and Lower Cherty
members (modified from Honeyman, 1973).

Lower Cherty

Laver Siderite Ankerite Calcite Quartz. Magnetite
R 6 4 1 59 29
S 5 4 0 54 31
T 4 4 0 50 35
U 8 4 1 52 33
Upper Cherty
Laver Siderite Ankerite Calcite Quartz. Magnetite
] 5 6 1 50 29
K 5 4 1 52 31
K’ 9 4 0 19 36
L 7 2 1 595 25

“Expressed as weight percent

Figure 3. Granular siderite with microgranular siderite cement. Magnification
50X plane polarized light.
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Figure 4. Crystalline aggregate form of siderite. Magnification 50X; Crossed
polars.

Figure 5. Coarse crystalline rhombs of ankerite. Magnification 50X; plane
polarized light.
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Figure 6. Ankerite alteration rims on siderite granules. Magnification 50X:
plane polarized light.

Crystalline aggregates of siderite occur as large grains 0.5 2 mm in diameter.
The crystalline aggregates (recrystallized) of siderite are found in Area 3 (Figure
1), which is near the Duluth Gabbro. These crystalline aggregates are closely
associated with minerals of the grunerite-amphibolite metamorphic facies. Zones
of siderite displaying continuous twinning, often with twin planes curved. are
characteristic (Figure 4).

Occurrence of ankerite —Ankerite, the second most common carbonate
mineral, occurs as secondary, coarse, crystalline aggregates (Figure 5). It has
replaced all minerals and forms massive zones that are generally referred to as
mottled areas. Where ankerite is present it partly obliterates the primary texture.
which is indicated only by the presence of magnetite outlining former siderite
granules. The magnetite rims have formed by the alteration of siderite to
magnetite. Ankerite is also evident in many of the siderite zones where it occurs
on the outer edges of siderite granules. The ankerite is typically euhedral. Where
ankerite has formed alteration rims on siderite granules, it tends to be less massive
and does not obliterate the texture so completely (Figure 6).
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From x-ray or thin-section data ankerite could not be differentiated from
dolomite. However, the results of an electron microprobe examination showed
that no dolomite is present, but large amounts of ankerite occur in the iron for-
mation on the Erie property (W.H. Tuttle, 1972, Erie mining Company, Hoyt
Lakes. Minnesota).

Occurrence of calcite —Minor amounts of calcite are formed in most pit areas
of the Erie property. The calcite occurs in large fractures and fault zones and as
distinct grains in small fractures. Calcite veins cut across grains of all other
minerals indicating a relatively late origin.

Variation in carbonate distribution.—In the Lower Cherty Member, siderite
concentration is O - 15% Vertically, the U layer has the highest concentration of
siderite and the S layer is the next highest (Figure 7). The lateral differences in
siderite concentration are minor with one exception: the samples from Area 3
have much higher siderite : ankerite ratios with a decrease in the total amount of
siderite and a parallel increase in total magnetite.

Ankerite values are 1 - 25% in the Lower Cherty Member. Vertically the
ankerite concentration remains constant. Laterally, the ankerite content differs
slightly in Areas 1 and 6, but is markedly lower in Area 3.

In the Lower Cherty Member the calcite concentration remains nearly con-
stant at about 1%. The concentration of calcite is constant vertically and increases
laterally where large fracture and fault zones occur, particularly in Areas 3 and 6.

In the Upper Cherty Member the siderite concentration is 2 - 49%. Ver-
ticallv, the K’ layer has the highest concentration and the L layer is nearly as
high. The J and K layers have much less siderite. Laterally, very little change in
concentration of siderite was observed.

Ankerite values are 0 - 38% in the Upper Cherty Member. Vertically, the
concentration of ankerite decreases with depth. The J layer has the highest con-
centration of ankerite and the L layer has the least, although local reversals occur.
Laterally. ankerite decreases toward the southern edge of Area 2-west (Figure 7).

The concentration of calcite is 0 - 10% in the Upper Cherty Member. Ver-
ticallv, calcite shows no constant change in concentration. Laterally, the calcite
concentration increases toward the more highly fractured, southern edge of Area
2 west.

DISCUSSION
The carbonate minerals in the Upper and Lower Cherty Members of the
Biwabik Formation are predominantly siderite and ankerite. Small amounts of
calcite also occur throughout the property.
Siderite occurs in three forms: microgranular, granular (olitic), and
cristalline aggregates (recrystallized). The microgranular and granular siderite
formed with the original precipitate (a series of hydrous iron oxides or iron-silica
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Figure 7. Triangular diagrams with relative abundance of siderite, ankerite
and calcite in the Upper and Lower Cherty Members of the Biwabik Formation
in the Erie Mining Company pit areas. Letters refer to layers summarized in
Figure 2.
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;;)’;md during diagenesis of the original precipitate. The crystalline aggregates

of siderite formed as a result of intrusion of the Duluth Gabbro. The siderite was
altercd or replaced by several minerals, but the greatest amount was replaced by
magnetite.

Ankerite is a secondary mineral formed by the alteration or replacement of
magnetite, siderite, minnesotaite, and quartz. Ankerite occurs as alteration rims
“on siderite granules and as large rhombic crystals. The alteration rims are believed
to he related to a period of ankeritization early in the epigenetic history of the
rock. The rhombic, crystalline form of ankertie is related to a period of
ankeritization much later in the epigenetic history; this crystalline form of
ankerite tends to obliterate the primary texture of the rock. The only replacement
of ankerite is by magnetite.

Calcite is present throughout the area with the highest concentrations where
Jarge fracture and fault systems cross the formation. Calcite appears to have been
introduced into the rock much later than either siderite or ankecite.
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PRELIMINARY DESCRIPTION OF PRECAMBRIAN IROT’\F
FORMATION, PEMBINA COUNTY, NORTH DAKOTA

Ronald E. Richardson and Frank R. Karner

Department of Geology
University of North Dakota
Grand Forks, North Dakota 58202

ABSTRACT

Precambrian iron formation has been obtained by drilling of the 7500-gamma
magnetic anomaly centered one mile (1.6 km) east of Akra in Pembina County,
northeastern North Dakota. Preliminary investigation of a 348-foot (106-m) in-
terval of NX diamond-drill core shows that the rock consists predominantly of
quartz-magnetite and quartz-silicate iron formation in an inclined sequence in-
terbedded with quartz-biotite schist. Compositional layering and schistosity are
parallel and inclined at angles of 20° or less to the core axis indicating dips of
80°-90°. Schist layers are typically 0.05-2 m thick and consist of fine-grained
quartz with scattered biotite, epidote and minor magnetite and chlorite. The
iron formation typically consists of alternating quartz-rich and magnetite- or
silicate-rich microlayers 1-5 mm thick. These rocks are mineralogically similar
to those of the oxide and silicate facies of Precambrian iron formation.

INTRODUCTION

Interest in magnetic anomalies in northeastern North Dakota began in 1964
when the Topographic Branch of the United States Geological Survey reported
difficulties in using magnetic compasses while mapping near Akra and Hensel,
North Dakota. Members of the Department of Geology faculty at the University
of North Dakota investigated these areas in the all of 1964 and located two sites
of unusually intense magnetic field; in the summer of 1966, these anomalies
were outlined in detail (Moore and Karner, 1969 and Figure 1). The Akra
anomaly was found to be 7,500 gammas and the Hensel anomaly, 11,500 gam-
mas in excess of the normal magnetic field (Moore and Karner, 1969).

In July of 1969, prompted by the possibility of discovering economic ore
deposits, the rock bodies producing the magnetic anomalies were cored by the
Amerada Hess Petroleum Corporation. This study summarizes the preliminary
results of hand-specimen and thin-section examination of the core recovered from
the Akra drilling site in SEV4 sec. 11, T. 161 N., R. 55W., about one mile (1.6
km) east of Akra, Pembina County, North Dakota.
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