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A SIMULATION STUDY OF PRINCIPAL COMPONENT 

REGRESSION AND ALTERNATIVE ESTIMATORS 

FOR VARIANCE COMPONENT MODELS1 

Hui-Chuan Chen 

Department of Computer Science 
University of Alabama 
University, AL 35486 

and 

David C. Cheng 

Department of Economics 
University of Alabama 
University, AL 35486 

Since the pioneering work by Balestra and Nerlove, there has been an 

increasing interest in the use of variance components models to pool 

cross-section and time series data. Due to the specification of correlat¬ 

ed residuals, various methods are suggested to get efficient estimates. 

In this paper we attempt a Monte Carlo study of variance components model 

with two exogenous variables and put emphasis upon the multicollinearity 

problem which is a common phenomenon in empirical econometric studies, the 

recently developed principal component regression in the presence of 

multicollinearity is applied and analyzed. We find that in terms of MSE 

the performance of various estimators previously proposed for variance 

components models can be improved when combined with the principal compo¬ 

nent regression technique to alleviate the problem of multicollinearity. 

In particular, the Nerlove method in combination with PCR seems to be the 

best among all the estimators under this study. 

INTRODUCTION 

In empirical econometric studies it is often necessary to combine 

time series and cross-sectional data. Occasionally there are not suffi¬ 

cient observations to estimate either a time series or a cross-section 

equation. Even if sufficient cross-sectional data are available, there 

may be time related variables which should be included for correct model 

specification. The necessity of pooling cross-sectional data over time 

creates a new dimension of difficulty to the problem of estimation. Sev¬ 

eral estimators have been suggested to deal with this problem. However, 

up to now no study has been made to investigate their relative merits 

systematically. The purpose of this paper is to evaluate various estima¬ 

tion methods by a simulation study which takes into account the practical 

problem of multicollinearity. Multicollinearity is an important problem 

in empirical analysis, because most economic variables are highly corre¬ 

lated with each other in the real world. 

Since the publication of the pioneering article by Balestra and 

Nerlove [1] there has been an increasing interest in the use of variance 

components models to pool cross-section and time series data. Due to the 

specification of correlated residuals, various methods are suggested in 

the literature to get efficient estimates. In a Monte Carlo study of a 

^Manuscript received 2 April 1984; accepted 26 November 1984. 
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dynamic model with a lagged dependent variable Nerlove [8] found that his 

two-step generalized least square (GLS) estimator outperformed other esti¬ 

mators in terms of mean square error. However, as pointed out by 

Houthakker, Verleger, and Sheehan [4], most of the subsequent studies with 

a similar model format found that Nerlove's estimates do not differ very 

much from the least squares with dummy variables (LSDV) estimates. In the 

study of a model with only one exogenous variable Maddala and Mount [5] 

concluded that all the two-step GLS estimators seem to perform equally 

well. Unfortunately, none of the above papers has considered the impor¬ 

tant problem of multicollinearity among the independent variables. In 

this paper we attempt to extend the Monte Carlo study to variance compo¬ 

nents model with several exogenous variables and put emphasis upon the 

multicollinearity problem which is a common phenomenon in empirical econo¬ 

metric studies. In our simulations, the recently developed technique of 

the principal component regression (PCR) in the presence of multicolline¬ 

arity is also applied and analyzed. 

In section 2 we describe the model and the different estimators to be 

considered, the simulation design and results are presented in section 3, 

and section 4 contains some tentative conclusions. 

II. THE MODEL 

Our basic model is given in (2.1) where y is the dependent variable 

and x and x are two stochastic exogenous variables which are 
1, i t 2 , i t 

correlated. 

“ + B1 Xl,it + 62 X2,it + "it 

i = 1, 2,..., N 

t = 1, 2.T 

where 

u 
it 

u + v 
i it 

Ey = Ev 

EVi' 

= o 

Ev v , , = a 2 
It i't' V 

= 0 

ElJiVit 
0 

for all i and t, 

if i = i', 

otherwise, 

if i = i' and t = t' 

otherwise, 

for all i, i' and t. 

(2.1) 

and 
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E (x - Ex ) (x - Ex J 
v l,it l,it v 2,it 2,it 

^E(Xl,it - EXl,it)2 ^E(X2,lt " EX2,it): 

= p 

It can be shown that the variance-covariance matrix of the error terms is: 

"A, 0, • • • , 0 

0, A,..., 0 

Lo, 0,..., A, 

(2.2) 

NTXNT 

where 

a2 - a 2 + a 2, 
U v 

and 

1, 6,..., 0' 

0, 1,..., 0 

Le, 0,..., l. 

and 

a * 

0 = Ji 

The estimators to be considered in our experiments are: 

1. The OLS estimator: 

a. OLS without dummy variables: The first estimation is simply the 

OLS estimation applied to (2.1). 

b. OLS with dummy variables: When the dummy variables are intro¬ 

duced we have the covariance model as specified in (2.3). 

B x, J + 
1 1,11 

B x + 
2 2,it it 

+ n 
it 

(2.3) 

where w =1 for ith cross-sectional unit, 
it 

= 0 otherwise. 

Then the ordinary least squares method of estimation is applied 

to (2.3) to obtain the coefficient estimates. 

3 



Principal Component Regression and Alternative Estimators 

2. The principal component regression (PCR) estimator: 

a. PCR without dummy variables: To alleviate the problem of multi- 

collinearity in (2.1), we apply the PCR estimation method sug¬ 

gested by Massey [6], Marquardt [7], and Bock, Yancey, and Judge 

[2], We compute eigenvalues and the principal components of the 

independent variables. When the eigenvalue is small, the pres¬ 

ence of multicollineary is indicated. We use 0.2 as the cut-off 

point of eigenvalue. Thus, principal components associated with 

eigenvalues less than 0.2 are deleted. This is a biased estima¬ 

tion method. However, it has nice MSE properties in many 

situations. 

b. PCR with dummy variables: We also apply the PCR method to 

equation (2.3) in order to take into account multicollinearity. 

3. Nerlove's estimator: 

Nerlove [8] proposes a "two-round" procedure for efficient estima¬ 

tion. In the first round, the estimated residuals of the model of 

the „coefficients of the dummy (2.3) are used to estimate a 1 and 
V o 

variables are used to estimate o Let a. and 

of a and nlt in (2.3). Then 

e be the estimates 
it 

N T 

2 Z e2 

i=l t=l 11 

(2.4) 

N N 

Z (o - Z a /N)2. 

i=l i=l 

In the second round, the estimates, a2 and o2 , in (2.4) are 
v,NER u,NER 

substituted into (2.2) and then the GLS method is applied to (2.1). 

a. Nerlove method without PCR: When we apply the traditional 

Nerlove estimation, the potential problem of multicollinearity in 

the first step is ignored. 

b. Nerlove method with PCR: In order to account for possible multi¬ 

collinearity in the first step of the Nerlove method, we use PCR 

technique instead of the ordinary least square method. 

j2 
v.NER 

a2 = (1/N) 
p ,NER 

III. DESIGN OF THE EXPERIMENT AND THE SIMULATION RESULTS 

We specify the values of the parameters a, 8i and 82 as 1*5, 1, and 

0.5 and use the model in (3.1) for simulation 

yit = 1,5 + xi,ic + °'5 X2,it + “it 

i = 1, 2,..., N 

t = 1, 2,..., T 

The exogenous variables are generated by (3.2) 

(3.1) 
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+ 0. 5t + 0.1 cos x t 
1 ,it d 

x_ . = z„ . + O.lt + 0.2 sin 5^ t 

Xl,it 2 
(3.2) 

2,it 2,it 

where z and z have a bivariate normal distribution. 
1 , i t 2 , i t 

We assume that both z and z have a standard normal marginal 
1, it 2 , it 

distribution and denote their correlation coefficient as p. The specifi¬ 

cation of (3.2) takes into account the features of trend and cyclical 

fluctuation in economic time series. The magnitude of p as well as the 

trend factor give rise to the multicollinearity problem. However, we 

manipulate p in our experiments to reflect various degree of multicolline¬ 

arity between the two exogenous variables. For each specific value of p, 

one hundred and fifty values (NT 

yi + Vit 

where 

15 x 10) of the exogenous variables 

the entire set of experiments . The 

, and 

s: 

0.95 . The generation of random 

(3.3) 

= IIN (0, 0o2) 

= IIN (0, 0) 

= IIN (0, (1—0)o2) 

= IIN (0, 1-0) 

Thus, o^2 and o^2 can be varied by manipulating 0, which is equivalent to 

a 2/(o 2 + o 2). The values of 0.05, 0.3, and 0.95 were used for 0 ;n our 
y y v 

experiments. For each case, fifteen y^s and one hundred and fifty vlt's 

were generated from IIN (0, 0) and IIN (0, 1-0) respectively. And one 

hundred and fifty y.^'s were calculated according to (3.1). This proce¬ 

dure was repeated to generate fifty sample sets of y . It should be 

pointed out that in our model specification emphasis is put on multicol¬ 

linearity and correlated residuals. Other econometric problems such as 

autocorrelation and heteroscedasticity are not included. Formal treatment 

of these problems is beyond the scope of this study. However, their ef¬ 

fects can be eliminated by correctly specifying, scaling, or transforming 

variables before estimation. 

The results of ordinary least square with and without dummy variables 

are presented in Table 1 and Table 2 respectively. It is clear that the 

ordinary least square estimation with dummy variables outperforms the or¬ 

dinary least square estimation without dummy variables. In Table 3 the 

traditional Nerlove estimates are given. The multicollinearity problem in 

the first step of the Nerlove method is taken care of by the PCR. The re¬ 

sults are presented in Table 4. Based on the MSE criterion, it is shown 

that for most cases the combination of PCR and the Nerlove method gives 

better results. In Tables 5 and 6, we present the results when PCR method 

5 
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Table 1. MSE of OLSQ Estimates (without dummy variables) 

0 = 0.05 0 = 0.30 0 = 0.95 

01 0.2652 

p = 0.1 

0.2206 0.2186 

62 0.2933 0.2863 0.2516 

61 0.2589 

p = 0.5 

0.2042 0.2147 

62 0.2604 0.2345 0.2905 

61 0.2486 

p = 0.7 

0.2190 0.2608 

62 0.2914 0.2554 0.2814 

61 0.2080 

p = 0.95 

0.2180 0.1933 

02 0.2263 0.2027 0. 1991 

Table 2. MSE of OLSQ Estimates (with dummy variables) 

0 = 0.05 0 = 0.30 0 = 0.95 

61 0.1949 
P = 0.1 

0.1768 0.1812 

62 0.3244 0.3165 0.2875 

81 0.1942 

P = 0.5 

0.1690 0.1791 

02 0.2920 0.2884 0.2887 

01 0.1869 

P = 0.7 

0.1680 0.2001 

02 0.1724 0.2506 0.2890 

01 0.1181 

P = 0.95 

0.1108 0.1220 

02 0.1687 0.1447 0. 1714 
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Table 3. MSE of Nerlove's Estimates (without PCR) 

0 = 0.05 0 = 0.30 0 = 0.95 

p = 0.1 

Bi 0.0062 0.0056 0.0086 

b2 0.0068 0.0047 0.0064 

p = 0.5 

»1 0.0092 0.0087 0.0070 

e2 0.0091 0.0090 0.0086 

P = 0.7 

6i 0.0142 0.0138 0.0126 

CM
 

C 
C

Q
 0.0133 0.0131 0.0126 

p = 0.95 

Bi 0.0661 0.0631 0.0653 

b2 0.0597 0.0619 0.0593 

Table 4. MSE of Nerlove's Estimates (with PCR) 

0 = 0.05 0 = 0.30 0 = 0.95 

Bi 0.0059 
p = 0.1 

0.0069 0.0073 

b2 0.0078 0.0078 0.0102 

Bi 0.0091 
p = 0.5 

0.0086 0.0072 

b2 0.0083 0.0123 0.0083 

Bl 0.0114 
p = 0.7 

0.0108 0.0115 

b2 0.0102 0.0135 0,0136 

Bi 0.0719 
p = 0.95 

0.0630 0.0833 

k 0.0721 0.0661 0.0782 

7 



Principal Component Regression and Alternative Estimators 

Table 5. MSE of PCR Estimates (without dummy variables) 

0 = 0.05 0 = 0.30 0 = 0.95 

6i 0.2652 

p = 0.1 

0.2206 0.2186 

62 0.2933 0.2863 0.2516 

61 0.2589 

p = 0.5 

0.2042 0.2147 

b2 0.2604 0.2345 0.2905 

61 0.2486 

p = 0.7 

0.2172 0.2568 

b2 0.2914 0.2535 0.2778 

61 0.0711 

p = 0.9r’ 

0.0836 0.0756 

62 0.0736 0.0649 0.0710 

Table 6. MSE of PCR Estimates (with dummy variables) 

0 = 0.05 0 = 0.30 0 = 0.95 

p = 0.1 

61 0.1706 0.1545 0.1565 

82 0.3569 0.3433 0.3131 

p = 0.5 

Bi 0.1699 0.1483 0.1592 

e2 0.3117 0.3072 0.3071 

p = 0.7 

61 0.1644 0.1510 0.1479 

b2 0.1855 0.2683 0.2655 

p = 0.9s 

61 0.0530 0.0567 0.0549 

b2 0.1093 0.1020 0.1067 
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is substituted for OLS with and without dummy variables. As expected, 

when the degree of multicollinearity is small, there is no difference 

between PCR and OLS in terms of MSE. As the degree of multicollinearity 

increases, the PCR methods outperform the OLS method for cases with and 

without dummy variables. In Table 7, we summarize all the results of 

alternative estimation methods for 6j and 62 respectively. In the first 

column, the table number associated with different method is indicated. 

Along the first row, we list the different values for p. The performance 

ranking of the best three methods for different values of S is given in 

parentheses. It becomes clear that for most cases, the Nerlove method 

with PCR is the best, the Nerlove method without PCR Is the second best, 

and the PCR with dummy variables is ranked third. 

IV. CONCLUSIONS 

Several estimators of components variance models were suggested to 

deal with the estimation problem of pooling cross-sectional data over time 

in econometric study. However, the problem of multicollinearity was ne¬ 

glected in all models. In a series of simulation studies we have demon¬ 

strated that multicollinearity has significant effects on the estimates of 

variance components models and should be taken into account in the selec¬ 

tion of estimation methods. From the simulation results in terms of rela¬ 

tive MSE, it is clear that the performance of various estimators previous¬ 

ly proposed for variance components models can be improved when combined 

with the principal component regression technique to alleviate the problem 

of multicollinearity. In particular, the Nerlove method in combination 

with PCR seems to be the best among all the estimators in this study. 
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HOSPITAL COST-SHIFTING UNDER FRACTIONAL REIMBURSEMENT: 

WHOSE OX IS REALLY BEING GORED?1 

James R. Seldon 

department of Economics 
Auburn University at Montgomery 

Montgomery, AL 36193 

In Alabama, as in some fifteen other states. Blue Cross insurance 

companies have utilized their monopsony power as major third-party pur¬ 

chasers of hospital services to negotiate "cost-plus" reimbursement (with 

allowable costs determined by Blue Cross criteria, and subject to confir¬ 

mation by Blue Cross audit) for care of those they insure. That practice 

contrasts with the treatment accorded other private insurers and private- 

pay patients, who are expected simply to pay hospital asking prices for 
2 

care. 

What will in this paper be termed "fractional reimbursement" has led 

to concern and complaint from numerous hospital administrators, who typi¬ 

cally contend that Blue Cross payments fail to cover all legitimate costs 

of providing patient care. In particular, they protest refusal to include 

in allowable costs any bad debts in excess of four per cent of total 

costs. They assert that the lost revenues force hospitals to raise prices 

charged non-Blue Cross patients to levels above those that would prevail 

were Blue Cross to pay its fair share. 

Hospital representatives and insurers unable to wield market power 

comparable to that exercised by Blue Cross generally stress the inequity 

inherent in cost-shifting, and have made extensive use of the inequity 

argument in speaking out in favor of recent attempts to outlaw fractional 

reimbursement. 

In Alabama, legislation aimed at forcing Blue Cross to pay the full 

amount of hospital charges has been proposed in each of the last four 

years (Senate Bill 48 and House Bill 617 during the 1984 session) and 

full-page advertisements have appeared in major Alabama newspapers urging 

public support of that legislation.3 Blue Cross—while not directly 

addressing the fairness issue—has responded by asserting that, should the 

bill become law, their premium rates would have to rise by roughly twenty 

per cent to cover additional annual outlays of some $77 million. 

(According to the legislation's proponents, the figure is 'only' $50 mil¬ 

lion, and the additional costs could be absorbed out of Blue Cross' sur¬ 

plus.) They have further defended their policy as an important plank in a 

badly-needed health care cost-control platform for the State and the 

nation.[9] 

This paper uses a simple two-sector model of the hospital care mar¬ 

ket, adapted from Hay's [5] analysis of Medicare reimbursement impacts and 

following Davis' [2] earlier work on hospital inflation, to investigate 

claims and counter-claims regarding the cost-shifting effects of fraction¬ 

al reimbursement. The discussion focuses on the impact of an increase in 

the fraction of hospital charges Blue Cross agrees to accept as legitimate 

costs of care, and on the consequences of banning fractional reimburse¬ 

ment. The analysis proceeds in three stages. First, a basic model of the 

1Manuscript received 16 May 1984; accepted 23 October 1984. 
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hospital services market is outlined. Secondly, the model is used to in¬ 

vestigate the behavior of for-profit hospitals under fractional reimburse¬ 

ment. Finally, the implications of fractional reimbursement changes for 

the overall hospital care market are briefly discussed. 

I. The Basic Model 

Consider a market for hospital services in which there exist only two 

categories of consumers: those insured by Blue Cross, and those either 

uninsured or insured by other private arrangements.5 Hospital output is 

assumed homogeneous, and total hospital cost a monotonically increasing 

function of the total number of patients served. 

For service provided to Blue Cross patients, hospitals are assumed to 

receive payment of 0 times the institution's overall average cost of 

treatment. That is, 6 represents the fraction of costs, including the 

opportunity cost of equity capital. Blue Cross agrees to cover, and may be 

less than, greater than, or equal to one. It is assumed that 0 is con¬ 

stant for all patients served by a given hospital, but may vary across in¬ 

stitutions. Other patients are charged a price P, determined by each hos¬ 

pital in the light of its goals and its ability to practice cost-shifting 

given the demand responses of non-Blue Cross purchasers of hospital serv¬ 

ices. Hospitals are assumed to use price P to ration demand, implying 

that there will exist no excess demand for (shortage of) hospital output 

at the optimum price. This assumption further implies that, whatever the 

negotiated value of 0, no hospital will deliberately charge less for its 

services than the marginal non-Blue Cross patient is willing and able to 

pay.6 For simplicity, however, it will be assumed that all such patients 

in any one hospital pay identical prices. Thus, in the model developed 

here, all cost-shifting takes place across classes of patients, by payment 

category, rather than across individuals. 

While in the short run the total market demand for hospital outputs 

may be taken to be relatively inelastic,7 any one hospital's demand will 

be assumed to be significantly influenced by price. This assumption may 

appear at odds with the common belief that demand for hospital services 

(and particularly for inpatient services) is price-inelastic. Neverthe¬ 

less, there are reasons to expect that it accurately depicts real world 

demand conditions. 

First, the emergence and apparent success of free-standing surgical 

and "immediate" care facilities offering greater convenience and lower 

prices than hospital emergency rooms suggests that any one hospital's 

price elasticity of demand for at least some services may be significantly 

greater than zero. However, the degree to which patients opting for imme¬ 

diate care are responding to convenience rather than price has not yet 

been systematically investigated. When services are insured and deducti¬ 

bles small, for instance, price will presumably be of negligible impor¬ 

tance. Nevertheless, costs are typically higher for coverage with lower 

degrees of co-insurance, and the (long-run) health insurance price elas¬ 

ticity of demand has been estimated to be as high as 3.6 [6] so that there 

is reason to expect demand responsiveness even from insured patients. 

Second, to the extent that a firm operates as a successful profit- 

maximizer, it will always raise the price of its product to a level where 

demand is price-elastic. With elasticity less than unity, a higher price 

will both increase hospital revenues and (by reducing output) lower costs. 
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so that profit can always be raised by increasing price. Thus, whatever 

is the elasticity of the market demand schedule, each individual profit- 

maximizing firm's demand curve must display elasticity greater than unity 

in the neighborhood of the optimal price. See Koutsoyiannis [8, 541-42.] 

Hospitals are assumed able at the margin to adjust Blue Cross patient 

loads by non-price means such as influencing the numbers and practice pat¬ 

terns of admitting physicians, encouraging physicians to discharge or 

retain patients, or in the extreme, via the use of screening panels. It 

is of course conceivable that a hospital will have no use for such mecha¬ 

nisms, owing to a finite supply of Blue Cross patients equal to or smaller 

than the number optimally served, or to a negatively sloped demand for 

Blue Cross patient care. However, it will be assumed for simplicity in 

the analysis to follow that in the relevant range of output the typical 

profit-seeking hospital in effect faces perfectly elastic demand for care 

of Blue Cross patients at the negotiated Blue Cross price.8 

Although hospitals' bad debts play a major role in arguments about 

the inequity of Blue Cross' cost-plus pricing, they (and other issues con¬ 

cerning the relationship between "allowable" costs and the "true" costs of 

care) will not be discussed explicitly in the present modelling. Because 

the focus of this paper is upon impacts of alternative values of 8, the 

degree to which hospital patients' bills go unpaid can simply be taken as 

part of the non-Blue Cross demand setting. The value of P can be inter¬ 

preted as representing the average price actually received by a hospital 

for the sale of services to non-Blue Cross patients, rather than the hos¬ 

pital's nominal charge for those services. As long as the relationship 

between nominal charges and actual prices is single-valued and nominal 

prices are monotonically increasing in actual hospital average revenues, 

the results obtained here may be interpreted in either terms. 

The degree to which non-Blue Cross patients' bills are unpaid is of 

course not directly relevant in determining the true cost of care for Blue 

Cross patients. It is, however, (to the extent that allowable costs in¬ 

clude some portion of those debts) relevant in determining the revenues 

collected from Blue Cross. Thus, for instance, an agreement by Blue Cross 

to allow a larger fraction of bad debts in the cost basis would be re¬ 

flected in this analysis as an increase in the value of 8. 

II. Profit-Seeking Hospitals and Fractional Reimbursement 

Given that a hospital's total costs are a (increasing) function of 

the total volume of patient services it provides, and that revenues derive 

from serving patients in one or both Blue Cross and non-Blue Cross demand 

categories, each profit-seeking hospital's goal will be to maximize: 

(1) ir = P*Qn + B*Qb*C(Q) /Q - C(Q) 

by selecting price P (and thus number of non-Blue Cross patients, Qn) and 

quantity of Blue Cross patients, Qb. First order conditions require: 

(2) P + P'*Qn + B*Qb*(QC' - C)/Q2 - C' = 0 

(3) 8*C/Q + B*Qb*(QC' - C)/Q2 - C' = 0 

The first order conditions for profit maximization thus conventional- 
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ly require marginal revenue from each market segment to equal the hospi¬ 

tal's overall marginal cost of providing services. That condition, of 

course, merely reflects the fact that additional patients are worth treat¬ 

ing as long as they add more to revenues than to costs, while profits fall 

if a patient is treated who adds more to costs than to revenues. Thus, 

real-world hospitals succeeding in maximizing their profits must—whether 

administrators reason in marginal terms or indeed even have any detailed 

knowledge of the actual cost and revenue relationships—reach the output 

for which marginal cost equals marginal revenue. 

Combining (2) and (3) yields: 

(4) P + P'*Qn = 0*C/Q 

Equation (4) shows that (since profit can always be increased by substi¬ 

tuting a patient in a higher marginal revenue category in place of one 

from a lower) the successful profit maximizer will behave as an effective 

third degree price discriminator. The hospital will thus, in effect, se¬ 

lect a price to be charged non-Blue Cross patients such that the marginal 

revenue from patients in that category precisely equals the additional 

revenue to be derived from treating an additional Blue Cross patient. 

The analysis differs from that of the standard textbook model of 

monopoly two-market price discrimination in only one respect, but the dif¬ 

ference is an important one. Because Blue Cross payment is based on the 

average cost of hospital output, any change in average cost, for a given 

value of 0, must also affect the firm's marginal revenue. The implica¬ 

tions of this interrelationship will be discussed shortly. 

Rearranging equation (3) yields: 

(5) 6 *(Qb/Q)*(C' - C/Q) = C' - B *C/Q 

For values of 3 < 1 it is clear from (5) that an interior solution to 

the maximization problem—one in which both Blue cross and non-Blue Cross 

patients are served-—requires C' < C/Q. That is, marginal cost must be 

less than average cost, which implies that average cost must be diminish¬ 

ing at relevant outputs. Only then will a hospital find it profitable to 

serve Blue Cross patients given that Blue Cross pays less than the hospi¬ 

tal's average cost of care. With 0 < 1, profit-seeking hospitals will 

find it worthwhile serving Blue Cross patients only if providing that out¬ 

put allows them to exploit cost economies that are unattainable when only 

non-Blue Cross patients are treated, and hence increases the profit at¬ 

tainable by serving the latter category. However, for the optimum to 

involve a finite number of Blue Cross patients served, average cost cannot 

be everywhere declining; and marginal cost thus must be increasing in the 

neighborhood of optimum output. A final requirement for an interior 

solution to the global maximization problem when hospitals receive less 

than the true cost of patient care from Blue Cross is obviously that 0 be 

high enough that marginal revenue from Blue Cross patients exceeds margin¬ 

al cost at the level of service that would maximize profit with only non- 

Blue Cross customers.^ 

Assuming for the moment that these conditions are satisfied, so that 

a hospital finds it profitable to treat Blue Cross patients despite cost 

underpayment, consider equation (6), obtained by rearranging (2): 
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(6) P + P’*Qn = C' - B*(Qb/Q)*(C' - C/Q) 

Since (C' - C/Q) < 0 when 8 < 1, then P + P'*Qn > C'. That is, in equi¬ 

librium the (direct) marginal revenue from non-Blue Cross patient services 

must exceed the hospital's marginal production cost. Thus, unless margin¬ 

al cost in that equilibrium is at least P + P'*Qn - C' lower than its val¬ 

ue in the equilibrium outcome in which only non-Blue Cross patients are 

served, marginal revenue must be higher, and P must therefore be higher 

than would prevail were the hospital to provide services only to non-Blue 

Cross patients. In the presence of sufficient scale economies, on the 

other hand, even with underpayment P would be lower owing to the existence 

of a Blue Cross demand segment. 

For 6=1, equation (5) is satisfied either with C' = C/Q or with Qb 

= Q. If the latter describes the profit-maximizing outcome, only Blue 

Cross patients will be served, and the hospital can earn only a normal 

rate of return. Willingness-to-pay in the non-Blue Cross market segment 

will be too low to make that market worth serving. (Nominal hospital 

charges will optimally be set at high enough levels that other potential 

patients seek treatment elsewhere.) Such an outcome would emerge with a 

marginal cost curve everywhere declining, but it is obvious that the as¬ 

sumption of a perfectly elastic demand by Blue Cross patients would be 

untenable under such circumstances. 

If the profit-maximizing outcome with 6=1 involves C' = C/Q, then 

hospital operation will be at minimum average cost, and Qn will be deter¬ 

mined at the output for which that sector's marginal revenue equals mini¬ 

mum average cost. As with 6 < 1, Blue Cross patients will be used to 

"fill up" the hospital as a means of exploiting economies of scale and 

thus increasing the profitability of serving the non-Blue Cross market 

segment. In such an outcome, prices charged non-Blue Cross patients again 

could be higher than, lower than, or equal to those that would emerge 

without Blue Cross demand, now depending upon the level of marginal cost 

at the optimal non-Blue Cross hospital output compared with the hospital's 

minimum average cost. 

With 6 > 1 and unlimited Blue Cross demand, optimum hospital size 

will be finite only with a rising marginal cost schedule and with marginal 

cost in excess of average cost in equilibrium. Once again, the price 

charged non-Blue Cross patients might be above, below or precisely equal 

to that which would emerge in the absence of the Blue Cross market demand 

segment. With an everywhere rising marginal cost schedule, for instance, 

that price would be higher. With a U-shaped marginal cost curve, the out¬ 

come would depend upon the schedule's curvature. 

The above discussion makes clear that adding Blue Cross demand to the 

non-Blue Cross market segment affects the price charged the latter in a 

fashion that cannot be specified in general even when 6 is given. How¬ 

ever, one important outcome is general. Equation (4) shows that for all 

values of 6, the average-cost-based payment mechanism adopted by Blue 

Cross ensures that non-Blue Cross patients will pay higher prices for 

equivalent outputs in any one hospital than will their Blue Cross counter¬ 

parts. In short, "cost-shifting" will appear even if Blue Cross in fact 

covers all costs (or more) of patient care. As in the textbook multipart 

pricing case, price is higher in the less elastic market segment. 

As far as hospital profits are concerned, it can be seen that those 

profits must generally be higher for the existence of Blue Cross demand 
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even in the face of underpayment by Blue Cross. Were they not, profit- 

seeking hospitals would simply refuse to accept Blue Cross-insured pa¬ 

tients in exchange for "cost-plus" payment. (Profits would, of course, be 

still higher were Blue Cross to accept a higher value of B.) Profit-seek¬ 

ing hospitals thus may on the one hand benefit from serving Blue Cross 

patients despite fractional reimbursement, and on the other see opportuni¬ 

ties for increased profit in arguing against the unfairness of "less-than- 

cost-plus" payment. 

Consider next an increase in the value of 6, whether in consequence 

of increased competition in the market for hospital insurance (a decrease 

in the monopsony power of Blue Cross,) of legal restrictions newly imposed 

on Blue Cross bargaining power, or for whatever other reasons. Since 

raising 6 increases the value of C' - 6*(Qb/Q)*(C' - C/Q), equation (6) 

shows that P + P'*Qn must be higher in the new equilibrium.1® Thus, since 

P'< 0, price P must also be higher than before. Forcing Blue Cross to 

raise the proportion of hospital costs it includes as allowable for "cost- 

plus" reimbursement therefore will not lower prices paid by other purchas¬ 

ers of hospital services, but indeed actually raises the prices charged 

non-Blue Cross patients. Hospital profits are increased by the increase 

in B, so that hospital administrators will have an interest in actions de¬ 

signed to raise the share of costs covered by Blue Cross, but it is clear 

that they cannot legitimately claim that their actions are taken on behalf 

of their non-Blue Cross patients. 

Examining equation (4) once again, it will, be noted that any increase 

in marginal revenue in the Blue Cross market, for maximum profit, must 

result in an equivalent increase in marginal revenue in the other private 

market segment. For Blue Cross, the increase in price paid by definition 

equals the increase in the value of B*C/Q. With marginal revenue in the 

other sector equal to P + P'*Qn, the increase in P must be less than the 

increase in S*C/Q. Thus, although increased payment by Blue Cross would 

lead to higher prices for all purchasers of hospital services from profit- 

seeking hospitals, the differential between Blue Cross and non-Blue Cross 

prices would fall, and "cost-shifting," as reflected in the relative 

prices paid by the two categories of hospital service consumers, would be 

less obvious. 

III. Implications for the Hospital Services Market 

The preceding analysis has demonstrated the need for considerable 

caution in accepting the claims of parties arguing for and against frac¬ 

tional reimbursement by Blue Cross. That analysis, however, has dealt 

only with the short-run implications of changes in Blue Cross payment 

rates, and has been restricted to discussion of profit-seeking hospital 

behavior. 

Formal investigation of not-for-profit hospital behavior will be de¬ 

ferred to a subsequent paper. However, it is worth noting here that ex¬ 

tension of the reasoning in Section II, to cases involving various alter¬ 

native non-proprietary hospital goals—including constrained expenditure 

or revenue maximization, and the operation of the hospital as a physi¬ 

cians' cooperative in the manner suggested by Pauly and Redisch (12) — 

generates precisely the first-order requirement for equal marginal revenue 

across market segments that appears in the model presented here. Thus, 

given similar cost and demand conditions, hospit.als pursuing various plau- 
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sible non-profit goals must display comparative statics adjustments funda¬ 

mentally similar to those of for-profit enterprises. While not-for-profit 

institutions may be larger or smaller, and may be less (or more) efficient 

under specific circumstances than those analyzed above, the predicted 

short-run increased-price response to higher Blue Cross payments therefore 

tends to be rather robust. 

In the short run, with given cost and demand conditions, individual 

hospitals will benefit from increases in revenues received for a given set 

of services provided—no matter what their goals may be—owing to higher 

values of 6. With less than full reimbursement, prices will rise with 

increases in 8 toward unity, but hospitals' average costs will fall as 

hospital size expands and approaches the level at which the full range of 

scale economies can be exploited. Society in the aggregate may thus 

benefit by having units of hospital output produced at lower real resource 

cost. However, with 8 > 1, an increase in Blue Cross reimbursement rates 

will lead hospitals to expand beyond minimum-cost production, resulting in 

an undesirable resource reallocation. 

At the same time, higher payments by Blue Cross for any initial 8 can 

be expected to lead to increases in Blue Cross rates, despite the claims 

of those supporting the current efforts to outlaw fractional reimbursement 

that Blue Cross should absorb the increased costs out of its substantial 

current reserves.11 The equilibrium rates charged by other insurers will 

also rise, first as those firms experience increased demand from consumers 

substituting for the now more costly Blue Cross coverage; and secondly, as 

a direct response to the increased hospital charges noted above. 

To the extent that hospitals' average costs decline with increased 

size, as would be the case given 8 < 1, the resulting increases in insur¬ 

ance premiums would be moderated somewhat. However, the net effect still 

must be for higher hospital charges and higher insurance rates. In turn, 

there will be reduced quantities of hospital services demanded; but given 

hospital market demand elasticities less than one, total expenditures on 

hospital output will nevertheless increase. 

Detailed analysis of the long-run impacts of higher Blue Cross reim¬ 

bursement rates on the overall market for hospital services requires the 

modelling of market structure as well as the behavior of individual pro¬ 

ducers. While that task will not be attempted here, it is worth observing 

that the higher the level of Blue Cross reimbursement, the greater the 

number of hospitals the market will be capable of supporting. To the ex¬ 

tent that new firms are able to enter into competition with existing sup¬ 

pliers when profitability increases, the typical hospital subsequently 

will experience a downward shift in non-Blue Cross demand. That shift 

will in turn lead to reductions in optimal price, output, and profitabili¬ 

ty, offsetting at least part of the impact of the initial reimbursement 

increase. With relatively free entry, a modified monopolistically compet¬ 

itive outcome could be anticipated. Given the alternative of limited 

entry, various oligopolistic outcomes are plausible; and the overall wel¬ 

fare implications of fractional reimbursement changes thus ultimately rest 

upon market structure foundations. 

IV. Conclusion 

This paper has utilized a simple two-sector model of the hospital 

services market to analyze the behavior of for-profit hospitals under 
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"fractional reimbursement." The model focuses on privately-financed hos¬ 

pital care demand and supply, assuming that optimal levels of homogeneous 

Blue Cross and non-Blue Cross service are jointly determined at profit- 

maximizing levels.12 Blue Cross charges are established bilaterally as a 

negotiated fraction of each hospital's average production costs. Non-Blue 

Cross price is assumed to be selected so as to maximize profit given that 

segment's demand and the aggregate output-cost relationship. 

The results of the analysis—which for the most part apply also to 

not-for-profit institutions and which follow whatever proportion of costs 

is covered by Blue Cross reimbursement—show that raising the fraction of 

costs Blue Cross pays for the care of patients it insures will reduce 

"cost-shifting" in one respect: it will narrow the profit-maximizing 

price differential between Blue Cross and non-Blue Cross patients. That 

outcome, however, is shown to involve increased prices in both market seg¬ 

ments, with rises in the first exceeding those in the second. 

The analysis further demonstrates that while increased payment by 

Blue Cross conceivably could improve hospital efficiency through incen¬ 

tives for the expansion of output toward minimum average cost production 

levels, such an outcome would occur only if Blue Cross reimbursement is 

initially less than the 'true' cost of patient care. Further, while it is 

shown that hospital production costs could under those circumstances be 

expected to fall as Blue Cross payments rise, health consumers' total 

expenditures on hospital outputs nevertheless would rise. 

In short, the results suggest the need for considerable skepticism in 

evaluating both equity and efficiency claims by either supporters or oppo¬ 

nents of attempts to ban Blue Cross "cost plus" remuneration of Alabama 

hospitals; for a more detailed modelling of the market for hospital care, 

taking specific account of public-sector purchases of hospital outputs, of 

not-for-profit hospital behavior, and of long-run adjustment impacts; and 

for further research into the actual and potential output-cost relation¬ 

ships of producers of hospital care. 

FOOTNOTES 

Reimbursement for Medicare and Medicaid patient treatment, which has in 

all except detail paralleled the Blue Cross approach, is now in the pro¬ 

cess of transition to a "prospective payment" scheme. For discussion of 

this transition, see Keating and Addis [7]. 

Recording to advertisements appearing April 15, 1984 in the Birmingham 
News and the Montgomery Advertiser-Journal, the bill ". . . will put all 

insurance companies on an even footing and enable hospitals to lower their 

rates by requiring Blue Cross to pay their fair share." 

4For-profit hospitals account for less than ten per cent of non-federal 

short-term general and special hospital beds. [14] However, their share 

has risen by some fifty percent since 1960, and shows every sign of con¬ 

tinuing the rise, particularly in the southeast. [10] Further, it will be 

argued below that the behavior of not-for-profit institutions facing 

changes in fractional reimbursement levels is fundamentally similar to 

that of their profit-seeking counterparts. 
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5The introduction of an obvious third category, patients covered by Medi¬ 

care and Medicaid, adds to the model's complexity without altering the 

answers to the questions at hand. 

6It is apparent that for-profit hospitals would wish to adopt such a pric¬ 

ing policy. However, not-for-profit institutions have similar incentives 

as long as additional net revenues assist in the pursuit of whatever may 

be their goals. 

Estimates of the overall hospital services market price elasticity gener¬ 

ally range from 0.2 to as high as 0.7; see Feldstein [3]. 

®The results of the analysis are not fundamentally altered by the exis¬ 

tence of a negatively-sloped Blue Cross demand curve. However, if the 

level of service provided to Blue Cross patients is fixed at less than 

optimal levels, a hospital's task becomes simply one of maximizing profit 

in the 'residual' non-Blue Cross market, and no inter-market effects occur 

with changes in 6. 

9Given the complexity of hospital production and cost functions, values of 

6 in excess of one are certainly conceivable, if perhaps unlikely to be a 

widespread or persistent phenomenon. The implications of this possibility 

will be discussed shortly. 

10Since Qb, Q, C', and C may all change when B is altered, this result in 

fact cannot be obtained directly from equation (6), but rather must be 

gained from formal study of the second-order conditions. 

^The size of Alabama Blue Cross assets and reserves, cited as $306 mil¬ 

lion and $90 million, respectively, is stressed in an advertisement ap¬ 

pearing in the Montgomery Advertiser-Journal, April 29, 198A. The issue, 

once more, appears as one of the "unfairness" associated with these magni¬ 

tudes, and with the "privileged" status of Blue Cross as a non-profit 

insurer. 

12Whether or not for-profit Alabama hospitals actually distinguish between 

Blue Cross and non-Blue Cross patients in admission or treatment decisions 

is an as yet untested assumption. If they do not do so, then they may in¬ 

deed not be seeking maximum profits. Alternatively, the costs of ration¬ 

ing via non-price means may be too high to be worthwhile. Finally, the 

available supply of Blue Cross patients may be smaller than that associat¬ 

ed with the optimal hospital service level. 
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ABSTRACT 

Field and laboratory observations of the activity and behavior of Uoa 
longisignalis (Gulf mud fiddler crab) were conducted during July and Au¬ 

gust 1984 in Airport Salt Marsh at Dauphin Island, Alabama. Daily obser- 

vations_ of crabs within the marsh indicated that mean density of Uoa was 

15.2 m 2 with females being 1.6 times as numerous as males. When low 

tides occurred at night, 19-100% of the active crabs exhibited vertical 

migration on Spartina altemiflora stems as the tide rose. Heights of 

these crabs on Spartina varied from 7.8 to 36 cm above the substratum and 

were positively correlated with tidal level. Sex ratios of climbing crabs 

indicated that 3 to 4 times as many females as males were climbers. When 

high tides occurred during the day, no climbing behavior was observed. 

Laboratory observations of Uoa activity indicated that in an experi¬ 

mental tank which contained a predator, the blue crab (Callinectes sapid- 
us), Uoa occurrence on the substratum was decreased. Additionally, climb¬ 

ing behavior only was observed in the experimental tank. Thus, climbing 

behavior by Uoa is thought to represent a predator avoidance strategy. 

Male crabs may be inhibited from climbing as often as females because of 

their enlarged cheliped. Visual predators such as birds may inhibit all 

climbing behavior during the daytime. 

INTRODUCTION 

Uoa longisignalis Salmon and Atsaides (Gulf mud fiddler crab) range 

along the Gulf coast from central western Florida to Texas. These ocypo- 

did crabs are burrow dwellers associated with mud to mud-sand substrata in 

Spartina altemi flora tidal marshes. The Gulf mud fiddler is the most 

common species of fiddler in Mississippi and Alabama salt marshes (Heard, 

1982). 

As a detritivore, the ingestion of substratum by Uoa results in a 

diet of decaying animal and plant matter, algae, and bacteria (Teal, 

1958). Kerwin (1971) suggested that such food is not limited in Spartina 
marshes. Feeding occurs during low tide, with crab migration in the marsh 

synchronized to the rise and fall of the tide line. Females feed with 

both small claws, while males having 1 enlarged claw for courtship display 

and fighting, use only 1 claw for feeding (Heard, 1982). 

Major predators of Uoa include aquatic species such as Callinectes 
sapidus Rathbun (blue crab) and terrestrial species such as Sesarma 

‘Manuscript received 7 December 1984; accepted 21 January 1985. 

2Address reprint orders to Dr. Williams. 
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reticulatum Say (purple marsh crab), various wading birds, shorebirds, and 

raccoons (Heard, 1982). Benthic prey species such as Uca often exhibit 

predator avoidance behaviors in order to reduce their exposure to preda¬ 

tion. For example, Littorina irrorata Say (marsh periwinkle), another 

common marsh resident, exhibits avoidance of aquatic predators through 

vertical migration on Spartina altemiflora stems during high tide (Hamil¬ 

ton, 1976). Although Uca has been noted to occupy burrows at high tide 

(Crane, 1958; Hockett and Kritzler, 1972), to our knowledge, climbing be¬ 

havior by Uca has not been documented previously. 

Preliminary field observations indicated that Uca exhibited climbing 

on Spartina stems particularly during nighttime hours (A. Williams, per¬ 

sonal observation). The objective of this study was to document the exis¬ 

tence and to investigate the stimulus of climbing behavior in Uca. 

MATERIALS AND METHODS 

All field observations were made in a salt marsh adjacent to the 

southeastern end of Dauphin Island airport. Dauphin Island, Alabama (Fig. 

1). Tidal variations were between 0.6 and -0.1 m during the observational 

period of July and August, 1984. Substratum varied 12 cm in height within 

the study site. Spartina altemiflora, the dominant plant species within 

the study site, ranged in height from 0 (stumps) to 85 cm above the sub¬ 

stratum. Since the marsh is connected to Mississippi Sound by an inlet 

through the berm barrier, it was inundated and drained completely each 

day. 

Daily observations were made over a 5 week period within 5 random one 

meter square quadrats on a northeast-southwest transect line that paral¬ 

leled the inlet waterline at a distance of 5 meters. Observations were 

made from 3$ hours before to 5$ hours after peak low tide. An additional 

24 hour observation period included visits at 5 hour intervals beginning 

at low tide on July 26 and used } m2 quadrats for observations. 

Field observations consisted of counts of numbers of individuals per 

m2, sex determination of active Uca, and observations of each crab's posi¬ 

tion either on the substratum or on Spartina stems (climbers). Systematic 

surveys of each of the quadrats for a 60 second interval were used to as¬ 

sess active crab position. Each observation period was preceded by a 15 

minute motionless period by the observer to allow for resumption of normal 

activity following disturbance of crabs by the observer's entry into the 

area. Measurements of the heights of climbers on Spartina were recorded 

using a meter stick. When observations were made after sunset, electric 

lights were used to illuminate quadrats only during the 60 second sampling 

period. Tide level was recorded for each observation to examine any rela¬ 

tionships between it and crab activity or height of crabs on Spartina. 
Observations in the laboratory were conducted using two 20 gallon a- 

quaria with substratum material and Spartina. The tanks were shrouded and 

equipped with timed lights. No systematic tidal variation was attempted, 

however, seawater, to a depth of 3 cm, was added and aerated. The control 

tank, A, and the experimental tank, B, each had an initial Uca population 

of 4 males and 4 females. One or two blue crabs were added to the experi¬ 

mental tank, while no predator was included in the control tank. No food 

source was provided for the Uca population aside from detritus naturally 

occurring in the substratum material. 
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Figure 1. Map of study site. Airport Salt Marsh, at Dauphin Island, 

Alabama. 

Observations of both the predator-free (control) and predator inclu¬ 

sion (experimental) tanks were made for 30 minute intervals after a 10 day 

acclimation period for the Uca preceding predator addition. Observations 

consisted of counts of the number of individuals on substratum and/or on 

Spartina stems, height (cm) of all crabs on Spartina, and sex determina¬ 

tion of all individuals. 

A Chi-square contingency table analysis was used on the raw data to 

determine whether numbers of male and female Uca found on Spartina differ¬ 

ed at varying water levels. Regression analysis was used to examine the 

relationships between male and female Uca height and water level. A t- 

test was performed on arcsine transformed data from lab experiments to 

compare the proportions of crabs occupying substratum or Spartina stems 

between control and experimental tanks. All mean values are reported ± 

standard errors. 
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RESULTS 

FIELD OBSERVATION 

There were 1.61 times as many females as male^ in the Uaa population 

on the marsh. The mean density of Uaa was 15.2 m , irrespective of age, 

as no distinction between juveniles and adults was made. 

During the 24 hour observation period of July 25-26, low tide oc¬ 

curred at approximately 7:00 P.M. At 11:30 P.M., the substratum was still 

exposed in all 5 quadrats (Fig. 2). Of the 36 Uaa active, 7 were climbers 

(19%), with a mean height among climbers of 9 cm (± 1.69). At 5:00 A.M., 

all quadrats were inundated with a mean water height of 31.6 cm (±2.23). 

Of the 3 crabs active, all were climbers, with a mean height of 36 cm 

(±5.36). At 10:30 A.M., peak high tide occurred with a mean tide height 

of 37.4 cm (±2.19) and no crabs were active. At 4:30 P.M., mean tide 

height was 1.2 cm (±0.97). Of the 26 active, none were climbers. At 

10:00 P.M., the mean tide level was 0.6 cm (±0.4). Of the 61 crabs found 

active, 20 were climbers (33%), with a mean height among climbers of 7.8 

cm (±1.01). Crab climbing activity was associated with high water only 

during nocturnal hours. Although Uca were active, crabs exhibited no 

climbing behavior during daytime hours. 

Daily observations of crabs during low tide indicated that 89.1% of 

611 Uaa observed were found on the substratum, while 10.9% were climbers 

(Table 1). By sex, 90.7% of the 198 males and 85.3% of the 348 females 

were found on the substratum, while 9.3% of the males and 14.7% of the 

females were climbers. Of the crabs on Spartina, 176 (76%) were females 

while the remainder, 56 (24%), were males. Thus, 3 times as many climbing 

crabs were females as were males. During the first observation period, 

sex was not determined, thus the total number of crabs observed exceeded 

the sum of males and females. 

Table 1. Proportion of Uca (%) found on substratum or Spartina during 

July - August 1984, n = 9 observations. 

% substratum % Spartina Number of Uca 
observed 

Total 89.14 10.86 611 

Males 90.67 9.33 198 

Females 85.33 14.67 348 

When the substratum was exposed, 1.2 Uaa m 2 (±0.4) climbed Spartina 
stems (Table 2) with four times as many females (0.96 m 2) climbing Spai'- 
tina as males (0.24 m 2) . When the tide level ranged from 1 to 4 cm in 

depth, there were 4.89 times the number of Uaa on Spartina as occurred at 

low tide (5.87 m 2). By sex, 2.0 m 2 were male, and 3.87 m 2 were female. 

When the tide level ranged from 8 to 30 cm, there were 11.4 climbers m 2. 
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Harper and Williams 

By sex, 2.0 m 2 were male and 9.4 m 2 were female. Thus, as tide level 

increased, increasingly greater numbers of Uca were found on Spartina 
stems and significantly more of these were females than males (X2=7.3, 

d.f.=2, P<0.03). 

_2 

Table 2. Mean number of Uca m (± SE) on Spartina at varying water 

depths (cm); n= number of quadrats. 

Water Depth 

(cm) 

Males Females n 

0 0.24 (0.13) 0.96 (0.31) 25 

1-4 2.0 (0.7) 3.87 (1.09) 15 

8-30 2.0 (0.57) 9.4 (1.46) 10 

Height of male Uca was significantly positively correlated with water 

level (t=5.3, d.f.=26, P<0.001). The regression explained more than half 

of the variance in crab height (r2=0.52). Height of female Uca also was 

significantly positively correlated with water level (t=11.5, d.f.=88, 

P<0.001) and 60% of the variance was explained by the regression (Fig. 3). 

However, no apparent difference in this relationship was observed between 

the sexes. 

LAB OBSERVATIONS 

No climbers were observed during the 10 day acclimation period in ei¬ 

ther control or experimental tank. Tank A, without predators, never had 

climbers during 6 observations over a 2 day period (Table 3). Of those 

active, a mean of 36.2% (± 6.1) were found on the substratum with the re¬ 

maining crabs inactive in burrows (63.7%). Over the same period, the pop¬ 

ulation in tank B, with predator(s), exhibited 15.0% (± 5.6) of the popu¬ 

lation climbing on Spartina, only 10.1% ( + 5.1) active on the substratum, 

and 68.4% of the crabs remained burrowed. During three observations when 

a second predator was added, 48% (± 19.0) climbed Spartina during a 7 hour 

period and none were active on the substratum. Comparisons of the propor¬ 

tions of crabs burrowed in the two tanks did not indicate significant 

differences (t=.34, d.f.=15, P>0.5). However, significantly fewer crabs 

were found on the substratum in tank B in the presence of the predator 

(t=2.8, d.f.=15, P<0.03). 

Predators in the experimental tank were observed feeding on Uca on 3 

occasions, with the remains of those Uca fed on by blue crabs between ob¬ 

servations found during subsequent visits. Seventeen observations of Uca 
in the experimental tank indicated climbing activity with a mean height of 

17.4 cm (± 1.8). 

DISCUSSION 

During the course of this study high tide occurred during the daytime 

when Uca behavior consisted chiefly of burrowing, with little substratum 
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Figure 3. Relationship between Uaa height (cm) on Spartina stems and 

water level (cm) for male and female crabs. Numbers within 

symbols indicate the number of occurrences greater than 1. 

activity (Fig. 2). Shorebird and wading bird activity may reduce climbing 

behavior during such daytime high tides. Clapper rails, herons, and e- 

grets were observed frequently in the marsh during the daytime (A. Wil¬ 

liams, personal observation). Low tide occurred either late in the after¬ 

noon or at night with crab activity consisting of burrowing and substratum 

activity when the substratum was exposed. Climbing was significant and 

increased during rising tide until the reoccurrence of daylight. 

Predator avoidance behaviors for marsh residents appear to be stimu¬ 

lated both by changes in light regime and the daily rise and fall of the 

tide. Marsh macrophytes, such as Spartina alterniflora, provide refuges 

from predation by allowing vertical migration as well as by inhibiting 

horizontal movement of predators (Daiber, 1977). Those non-burrowing spe¬ 

cies, such as the marsh periwinkle, use only vertical migration on the 

available vegetation to keep above the tide line and, thus, out of reach 
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Climbing Behavior of Uca longisignalis 

of their non-climbing predators (Hamilton, 1976). However, while climb¬ 

ing, such species are exposed to terrestrial predators such as birds. 

The shell of Littorina may reduce the likelihood of being eaten by such a 

predator. Uca, whose carapace provides no such protection from a bird's 

bill, benefit from both burrowing and climbing behavior. Thus, during 

diurnal periods, they return to their burrows and during nocturnal periods 

climb vegetation during substratum inundation. 

Von Hagen (1977) observed the compulsory use of chelipeds by grapsid 

tree climbing crabs of Trinidad while ascending and descending trees. Al¬ 

though this study did not specifically examine sex difference in climbing 

behavior, nor the mechanisms of climbing, differences existed in the sex 

ratios of climbing crabs. Females were more frequent climbers at all tide 

levels (Tables 1 and 2) and ratios of female to male climbers varied from 

2:1 to 4:1 at varying tide levels. Males possibly experience more diffi¬ 

culty climbing with an enlarged, less dextrous cheliped, and thus prefer 

to burrow in the presence of increasing aquatic predation pressure. 

In the aquaria, no climbing was observed in the absence of predation 

pressure (Table 3). Activity in the absence of predation was confined to 

the substratum both when it was exposed and inundated with seawater. The 

addition of a predator to the experimental tank resulted in immediate 

climbing activity that was correlated with a decrease in substratum activ¬ 

ity. The removal of the predator resulted in the cessation of all climb¬ 

ing activity. Thus, predation pressure by aquatic predators has probably 

been responsible for the development of climbing behavior in Uca. Prob¬ 

ably as a result of morphological sexual dimorphism males exhibit climbing 

behavior less often than females. Additionally, visual predators may in¬ 

hibit such behavior during diurnal high tides. 
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REVIEW 

Mount, Robert H., Editor. 1984. VERTEBRATE WILDLIFE OF ALABAMA. Alabama 

Agricultural Experiment Station, Department of Research Information, 

Auburn University, AL 36849. 

Leaders and citizens of Alabama historically have supported elaborate 

conservation and management programs for game fish and game mammals. How¬ 

ever, little concern has been shown and virtually no protection afforded 

the many hundreds of nongame native Alabama vertebrate species. Recent 

legislation indicates that this imbalance is being corrected, though at a 

glacial speed considering the magnitude of the problems and pressures many 

of our nongame species are facing. 

Of major importance to the preservation of this form of wildlife was 

the creation of a Nongame Wildlife Program by the 1982 State Legislature. 

This action formally recognized "that it is in the public interest to pre¬ 

serve, protect, perpetuate, and enhance nongame wildlife resources of Ala¬ 

bama through preservation of a satisfactory environment and ecological 

balance." 

To lay a foundation for the new program, the Department of Conserva¬ 

tion and Natural Resources convened, with cosponsorship by the Alabama Ag¬ 

ricultural Experiment Station, a conference of specialists and laypersons 

to assess the current status of existing knowledge of Alabama's wildlife. 

At this "workshop" conference, held at AU in July 1983, committees of 

specialists, one each for fishes, birds, mammals, and for reptiles and am¬ 

phibians collectively, used their experience, the literature, and public 

input to arrive at consensus opinions about the status of the species con¬ 

cerned. They also developed lists of measures that should be taken to en¬ 

hance the welfare of nongame wildlife. The conference results are con¬ 

tained in two publications: (1) an annotated checklist (reviewed here), 

and (2) a more technical and detailed work (in press) involving accounts 

of those species placed in one of four "priority categories." 

"Vertebrate Wildlife of Alabama" is essentially an annotated check¬ 

list of all vertebrate species, and in some cases subspecies, known to 

occur in Alabama, with an indication of the status of each. The 56-page 

work covers 623 native breeding residents, 218 forms naturally occurring 

but non-breeding, 28 introduced, and 9 species extinct or extirpated since 

1800. It contains 58 high-quality color photographs and the cover depicts 

seven animals in color. 

The contents are arranged in the following major groups: Freshwater 

Fishes (Jawless, Cartilaginous, and Bony), Amphibians, Reptiles, Birds, 

Mammals, and Marine Mammals. Within each major group, organization is by 

class, order, suborder (snakes and lizards), family, genus, and species. 

Common names are also listed for all species. Following each common name, 

in parentheses, is an abbreviation of the assigned status category for 

each animal, a suffix (where appropriate) to indicate the form's probable 

present population trend in Alabama, and an asterisk for those species as¬ 

signed to a "priority category" and thus covered in more detail in the 

second publication of this series. Following the scientific name is the 

animal's known distribution in the state, a brief description of its pre¬ 

ferred habitat, and, in some instances, notes on such things as taxonomic 
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problems, date of last sighting, migrant, transient, or permanent resident 

status for birds, and some behavioral characteristics, as well as other 

items of interest. For example, the reader can learn that the broad¬ 

headed skink is "one of few state reptiles apparently increasing in num¬ 

ber." The final entry for each animal is its federally assigned status, 

if any. Those forms that are federally protected are so designated by an 

all-capital statement such as "LISTED AS ENDANGERED BY THE UNITED STATES 

DEPARTMENT OF INTERIOR." State protection is similarly noted, as are in¬ 

stances of a species under consideration for federal or state protection. 

The committee members reached agreement on the habitats most threat¬ 

ened and/or critical to each group's survival. These are discussed at the 

beginning of each major division, along with possible explanations for the 

sometimes sharp declines of population sizes within each group. For exam¬ 

ple, the Amphibians and Reptiles Committee notes that Coastal Plain spe¬ 

cies are generally faring more poorly than their counterparts elsewhere, 

and lists five proposed explanations for this. Sometimes explanations are 

given for the decline of individual species. For example, for the brown 

water snake "Its size and diurnal tendencies make it vulnerable to human 

depredation." Habitat destruction is probably the major cause of popula¬ 

tion decline for most species, and is so noted. The Mammals Committee 

noted that the Coastal Dune inhabitants are the most seriously threatened 

mammals in the state due to habitat destruction and alteration. 

This list and its series companion should be quite useful to educa¬ 

tors, scientists, recreationists, government leaders and agency employees, 

and corporate groups and planners, all of whose decisions and actions af¬ 

fect Alabama's nongame wildlife. The publication is quite readable, in¬ 

formative, attractive, and professional, and should interest any Alabamian 

who appreciates and recognizes the value of the state's nongame vertebrate 

wildlife. 

Ann S. Causey 

Department of Botany, Plant 
Patholoqu and Microbioioqy 

101 Cary Hall 
Auburn University, AL 26849 
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CONSTITUTION AND BY-LAWS OF THE 

ALABAMA ACADEMY OF SCIENCE 

(as amended through October 19841) 

ARTICLE I—NAME 

The name of this corporation shall be the Alabama Academy of Science. 

ARTICLE II—OBJECTS 

The objects for which the corporation Is formed are: 

1. To promote the development of Interest In scientific matters in 

the State of Alabama; 

2. To provide means for publication of scientific papers and 

abstrac ts; 

3. To provide opportunity for increased cooperation and fellowship 

among its members; 

4. To cooperate with other organizations having similar aims; 

5. To render public service in scientific matters; 

6. To promote the interest in and study of science by the youths of 

Alabama; 

7. To provide for and award scholarships to deserving youths in 

Alabama; 

8. The Alabama Academy of Science shall not have any capital stock, 

shall not pursue any of its objects or purposes for pecuniary 

profit to any of its members, and no part of its net receipts 

shall inure to the benefit of any private shareholder or 

individual. 

ARTICLE III—LOCATION 

The office of the Academy shall be in Birmingham, Jefferson County, 

Alabama. 

ARTICLE IV—POWERS 

In furtherance, but not in limitation, of the powers conferred by 

statute, the Academy shall have power: 

1. To charge an initiation fee and membership dues to provide 

income sufficient to meet the needs of its activities; 

2. To acquire and hold real property and personal property, stocks 

in business corporations, bonds and other evidences of 

indebtedness, to receive property by gift, will, or device, and 

to hold the same in conformity with all lawful conditions 

imposed by the donor; to sell, lease, or otherwise alienate its 

property and to exercise such other powers as are incident to 

private corporations, but not for the pecuniary gain of any 

member. 
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3. To borrow money and to secure the payment thereof by mortgage or 

deed of trust on ail or any part of its property, real or 

personal or both; 

4. To apply for, obtain, register, purchase, lease or otherwise to 

acquire, and to hold, use, own, operate and introduce, and sell, 

assign, or otherwise to dispose of, any trademarks, trade names, 

patents, inventions, improvements and processes used in 

connection with or secured under letters patent of the United 

States, or elsewhere; and to use, exercise, develop, grant 

licenses in respect of or otherwise turn to account any such 

trademarks, patents, licenses, processes and the like, or any 

property or rights. 

ARTICLE V—TRUSTEES 

The names, post office addresses, and terms of office of the 

incorporating Trustees2 are as follows: 

Name Address Tern 

Henry L. Jennings 

Arthur T. McWane 

Carl B. Frltsche 

George R. Stuart 

Harwell G. Davis 

James L. Kassner 

Title Guarantee Building, Birmingham 

McWane Cast Iron Pipe Company, Birmingham 

Reichold Chemical Company, Tuscaloosa 

Birmingham-Southern College, Birmingham 

Howard College, Birmingham 

University, Alabama 

3 yrs. 

3 yrs. 

2 yrs. 

2 yrs. 

1 yr. 

1 yr. 

ARTICLE VI—MEMBERS 

1. All members of the Alabama Academy of Science in good standing 

shall become members of the Corporation, and different classes 

of membership together with the rights and privileges of each 

class shall be determined by the By-Laws of the Corporation. 

2. There shall be no personal, individual or other liability 

whatsoever on the part of any member of the Academy, either for 

the debts of the Academy or for any act or omission of the 

Academy or of any officer, agent or employee thereof. 

ARTICLE VII—MEETING OF THE MEMBERSHIP 

1. There shall be an annual meeting of the members of the Academy, 

the time and place to be determined by the Executive Committee 

at least twenty days in advance; 

2. Special meetings of the membership may be called by the 

President and he shall call such meetings on the written request 

of ten (10) active members; 

3. Notice of all meetings of the members shall be In writing mailed 

to the last known address at least ten (10) days in advance of 

such meeting. The members present at any such meeting shall 

constitute a quorum for the transaction of business; 
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A. The rights of members to vote at meetings of the membership 

shall be determined by the By-Laws. 

ARTICLE VIII—OFFICERS 

1. The officers of the Academy shall be elected by the membership 

and shall by twelve Trustees, a President, a First 

Vice-President (President-elect), a Second Vice-President, 

chairmen for the various sections, vice-chairmen for the various 

sections, a Secretary, a Treasurer, a Councilor of the American 

Association for the Advancement of Science, an Editor of the 

Journal, three Counselors of the Junior Academy, and a 

Coordinator of Regional Science Fairs. 

2. At the close of each annual meeting, the First Vice-President 

(President-elect) shall become President of the Academy. A new 

First Vice-President (President-elect), a Second Vice-President, 

and other officers to fill all other offices becoming vacant 

following the current annual meeting shall be elected by a 

plurality of the votes of the members present at said meeting 

and their terms of office shall begin at the close of the 

meeting. 

3. The tenure of office shall be one year or until successors shall 

be elected, except that the section chairmen and vice-chairmen 

shall serve two years and the Trustees, the Secretary, the 

Treasurer, the Councilor of the American Association for the 

Advancement of Science, the Editor of the Journal, the 

Coordinator of Regional Science Fairs, and the three Counselors 

of the Junior Academy, one of whom shall be elected each year to 

replace one whose term is expiring, shall serve three years and 

shall be elected triennially. 

A. The affairs of the Academy shall be managed by an Executive 

Committee which shall be composed of the elected officers 

together with all active past Presidents and the chairmen of 

standing committees authorized by the By-Laws. 

5. The Executive Committee shall have the power to make and alter 

the By-Laws of the Academy; to hold meetings at such places and 

at such time as shall from time to time be designated by the 

By-Laws or by resolution of the committee; to fix the amount of 

fees and dues to be collected from members and shall have such 

other powers, not inconsistent herewith as may be necessary to 

carry out the purposes of the Academy. The By-laws may 

prescribe the number of members of the committee necessary to 

constitute a quorum which number may be less than a majority of 

the whole number of the members. 

6. Vacancies on the Executive Committee that occur between annual 

meetings shall be filled in the following manner: If the office 

of President shall become vacant, the First Vice-President 

(President-elect) shall become President. If the office of 

First Vice-President (President-elect) shall become vacant, the 

office shall be filled by the Second Vice-President. Vacancies 

in any other offices of the Academy shall be filled by the 
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Executive Committee convened on call of the President or, if 

necessary, by the Secretary. 

7. At his earliest convenience, the President shall make the 

necessary appointments to the Nominating Committee. This 

committee shall consist of six (6) members appointed for two (2) 

year terms, with three members going on and three going off each 

year. The President shall also appoint a chairman for the 

ensuing year. This committee shall be responsible for 

determining which elective offices are to be vacated and 

carrying on appropriate consultation regarding qualified 

nominees. The nominees shall be presented to the Academy 

meeting as a whole. 

8. The Trustees shall be ex-officio members of the committee on 

finance for the Academy and shall take and hold title to all 

real property of the Corporation and shall act as custodians of 

all money and personal property of whatsoever kind except 

membership fees and dues, acquired by the Academy for purposes 

other than the general operating expenses thereof, in trust for 

the Academy, and shall disburse such money, dispose of such 

property, borrow money for such purposes other than the 

operating expenses of the Academy and make any issue notes, 

bills, bonds, and other evidences of indebtedness and convey by 

mortgage or deed of trust all or any part of the property owned, 

real or personal or both, by the Corporation, to secure the 

payment of any debts contracted by the authority of the 

Executive Committee; but before such mortgage or deed of trust 

can be executed, the majority of the Executive Committee shall 

have first authorized the incurring of the debt and the 

execution of such mortgage or deed of trust on all or part of 

the real or personal property, or both of the Corporation, which 

authorization must be made at a regular meeting or at a special 

meeting of the Executive Committee specifically called for the 

purpose. And the Executive Committee at any regular meeting, or 

at any special meeting called for that purpose, may grant 

authority to the Board of Trustees to convey by mortgage or deed 

of trust any or all of its property, real or personal, it may 

then own or thereafter acquire, for the purpose of securing any 

debts contracted by the Trustees for the Corporation. 

9. The Trustees shall be elected to serve staggered terms of three 

(3) years unless specifically elected to serve a lesser term. 

They are eligible for reelection. The Board of Trustees shall 

meet immediately after the Annual Business Meeting to transact 

necessary business and to elect one of its members to serve as 

Chairman of the Board, either for the ensuing year or for the 

duration of his/her term as Trustee. 

10. In case of any increases in the number of Trustees, the 

additional Trustees shall be elected as may be provided in the 

By-Laws and one-third of their number shall be elected to serve 

for one year, one-third for two years, and one third for three 

years. 

11. In case of any vacancy in the class of Trustee through death, 

resignation, disqualification or other cause, the Executive 
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Committee, at any regular meeting, or any special meeting called 

for that purpose, by affirmative vote of the majority of the 

committee present, may elect a successor to hold office for the 

unexpired term. 

ARTICLE IX—DURATION 

The duration of the Corporation shall be perpetual. 

ARTICLE X—AMENDMENTS 

This certificate may be amended at any annual meeting by a three- 

fourths vote of the attending members. 

BY-LAWS OF THE ALABAMA ACADEMY OF SCIENCE 

ARTICLE I. MEMBERSHIP CLASSIFICATION 

Sec. 1. The membership of the Academy shall consist of the following 

classes: 

a) Member: Membership shall be open to any person who desires to 

support the objectives of the Academy as defined in the 

Constitution.^ 

b) Collegiate Member: Any person interested in the promotion of 

science in Alabama who is registered as a student in a college or 

university may qualify as a collegiate member for a maximum of five 

years. 

c) Emeritus Member: Full members upon formal retirement and after 

at least twenty (20) years of active membership in the Alabama 

Academy or other state academy, may upon application to the 

secretary, have their status changed to Emeritus member with full 

voting and office holding privileges. 

d) Honorary Member: Members of the Academy who have received 

outstanding recognition beyond the State of Alabama shall be eligible 

for honorary membership. Not more than two honorary members shall be 

elected in any one year. 

e) Life Member: Any member of the Academy may become a life member 

by paying into the treasury at one time the amount established in 

Article II. (e). 

f) Fellow: Members of the Academy who are Fellows of the American 

Association for the Advancement of Science shall be classed as 

Fellows of the Academy. 

g) Complimentary Member: High school science clubs are classed as 

complimentary members. The Counselor of the Junior Academy shall 

certify to the Secretary of the Academy by January 1 of each year 

those clubs entitled to such membership. 

h) Sustaining Member: Any individual, corporation, or organization 

may become a sustaining member of the Academy. Each corporate or 
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organization sustaining member is entitled to designate two 

individuals from its organization to represent it as active members 

in the proceedings of the Academy, 

Sec. 2. Collegiate members shall not hold office nor vote. Members not 

residing in Alabama may not hold elective offices, but may serve 

on committees of the Academy. 

Sec. 3. The membership year and the fiscal year shall correspond to the 

calendar year. 

a) New members joining October 1 or thereafter shall be members as 

of January 1 the following year. 

Sec. 4. Payment of the required dues and determination by the Secretary 

that the application meets the requirements for one of the classes of 

membership set out in Sec. 1. above shall constitute admission to 

membership.3 

ARTICLE II. DUES 

Sec. 1. The dues for the several classes of membership shall be as 

follows3: 

a) Member: Fifteen Dollars ($15.00) per annum. 

b) Collegiate Member: Ten Dollars ($10.00) per annum, 

c) Emeritus Member: Five Dollars ($5.00) per annum. 

d) Honorary Member: None. 

e) Life Member; Two Hundred Dollars ($200.00). 

f) Fellow: Fifteen Dollars ($15.00) per annum. 

g) Complimentary Member: None, 

h) Sustaining Member: Individual, Twenty-five Dollars ($25.00) or 

more, per annum. Corporations and organizations. One Hundred Dollars 

($100.00) or more, per annum. 

Sec. 2. No one shall be eligible for office who is in arrears in the 

payment of dues. 

Sec. 3. Members in arrears with their dues as of February 1 shall be 

dropped from membership. 

ARTICLE III. SECTIONS 

Sec. 1. The Academy shall have the following scientific sections: 

I. Biological Sciences 

II. Chemistry 

III. Geology 

IV. Forestry, Geography, Conservation, and Planning1* 

V. Physics and Mathematics 

VI. Industry and Economics 

VII. Science Education 

VIII. Social Sciences 

IX. Health Sciences 

X. Engineering and Computer Science5 

XI. Anthropology 
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ARTICLE IV. COMMITTEES 

Sec. 1. Standing committees of the Academy shall be set up as indicated 

below and serve for the terms and purposes stated. 

a) Steering Committee’. The Steering Committee shall consist of the 

President, immediate Past President, First and Second 

Vice-Presidents, Secretary, and Treasurer. The Steering Committee is 

authorized to handle routine jobs of the Academy which shall arise 

between Executive Committee meetings. It is responsible to the 

Executive Committee and is not authorized to make decisions for the 

Academy. 

b) Committee on Membership’. This committee consists of the vice- 

chairmen of the sections and a chairman appointed by the President¬ 

elect. The chairman will serve a one-year term but may be 

reappointed to successive terms until he has served three years. The 

committee shall also include such other persons as the chairman deems 

necessary to provide. The committee shall, through its statewide 

membership, seek to secure new members, solicit contributing 

memberships, and handle such investigations and projects as may be 

assigned to it by the officers or committees of the Academy. 

c) Committee on Research: The President-elect shall appoint one 

member to this committee of five (5) by the annual meeting and the 

President shall fill other vacancies as they occur. Terms shall be 

staggered and for five (5) years. The chairman will serve a one-year 

term, but may be reappointed to successive terms until he has served 

three years. He must have served previously on this committee. The 

committee shall encourage scientific research in Alabama by 

whomsoever initiated and conducted, investigate possible sources of 

funds to be awarded by the Academy to research scientists, and make 

recommendations on the placing of such funds for the greatest benefit 

to science. The committee shall recommend any awards and the nature 

of each recognizing scientific accomplishments by high school 

students, college undergraduates, graduate students, and research 

scientists. Any funds awarded shall be expended directly for the 

purposes designated by a member of the Academy at the institution 

and/or department receiving the grant. 

d) Committee on Long-range Planning: The Committee shall consist 

of four past presidents of the Academy, serving staggered terms of 

four years each, and shall be designated by the President-elect. The 

committee shall elect its chairman who shall serve a one-year term. 

The committee shall respond to any and all assignments referred to it 

by the President or the Executive Committee and shall make 

recommendations in the best interest of the Academy. The committee 

may also originate recommendations to the Executive Committee on 

matters considered of significance to the Academy. 

e) Auditing Committee: The President-elect shall appoint annually 

two auditing committees of two members each, one for the Senior 

Academy and one for the Junior Academy. The committee shall examine 

and report to the Academy upon the financial records of the Treasurer 

of the Academy and the Treasurer of the Junior Academy, respectively, 

at the meeting for which they were appointed. 

f) Editorial Board: The Editorial Board shall consist of three 

members serving staggered terms of three years each, and the annual 
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vacancy shall be filled by appointment by the President-elect. The 

Editor of the Journal is an additional ex-officio member of the 

Board. The Editorial Board shall concern itself with broad editorial 

policies and with problems of finance and shall act in a general 

advisory capacity to the Editor of the Journal. The chairman of the 

Editorial Board, appointed for three years, shall be responsible for 

all matters pertaining to institutional subscriptions and exchanges 

for the Journal with the approval of the Executive Committee. 

g) Committee on Junior Academy. This committee shall consist of 

the Counselors of the several regions, the state officers of the 

Junior Academy of Science, the sponsors of the state officers of the 

Junior Academy, and the three Counselors elected by the Alabama 

Academy of Science. The duties of this committee shall be to 

coordinate the activity of the several regions of the Junior Academy 

in cooperation with the Coordinator of Regional Science Fairs, to 

promote organization of chapters and by all possible means promote 

the welfare of the chapters, the regions and the entire Junior 

Academy. 

h) Committee on Place and Date of Meetings: The President-elect 

shall appoint one member to this committee of five (5) prior to 

taking office and the President shall fill other vacancies as they 

occur. Terms shall be staggered and for five (5) years. The 

chairman will serve a one-year term, but may be reappointed to 

successive terms until he has served three years, and must have 

served previously on the committee. The committee will make 

recommendations at the annual business meeting concerning the time 

and place for holding subsequent annual meetings. 

i) Committee on Local Arrangements: In consultation with the 

administration of the host institution, the President shall appoint a 

Local Arrangements chairman. The Local Arrangements chairman shall 

appoint subchairman for the Senior and Junior Academy arrangements 

and each subchairman shall select the other members of his 

subcommittee. He is responsible for providing for the physical needs 

of the Academy at its annual meeting. He shall work closely with the 

President and the Secretary of the Academy as well as with his 

subchairmen. 

j) Committee on Newsletter: The President-elect shall appoint a 

senior editor at large for the state, and ten (10) associate editors, 

one from each major institution in the state. The appointees shall 

constitute the Newsletter Committee and shall serve three (3) year 

terms. The major institutions shall be determined by inspection of 

the membership roster by institution. The associate editors shall 

supply the senior editor with items of interest and concern to the 

membership. The Newsletter shall also be the medium for conveying 

items of business from the officers to the membership. The 

Newsletter shall be published at regular intervals and forwarded to 

all members in good standing. 

k) Committee on Public Relations: This committee shall be 

appointed by the President-elect. The chairman shall serve a one- 

year term but may be reappointed until he has served three years. 

This committee shall seek adequate publicity for the meetings and 

work of the Academy. 
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l) Committee on Archives: The President-elect shall appoint a 

chairman of the Committee on Archives who shall be the Archivist. 

The Archivist shall keep in a safe place the Archives of the Academy 

consisting of back numbers of the Journal, exchange publications, and 

records of the Academy. 

m) Committee on Regional Science Fairs: This committee shall 

consist of the State Coordinator of Science Fairs and Regional 

Coordinators of the several regions. The committee shall coordinate 

the activities of the Regional Science Fairs in cooperation with the 

Counselors of the Junior Academy of Science. 

n) Committee on Science and Public Policy: This committee shall 

have a two-fold function: (1) To make scientific advice available to 

personnel at all levels of government in Alabama, and (2) to 

disseminate scientific information to the people of the State. The 

chairman shall be appointed by the President-elect for a one-year 

term, shall be eligible for reappointment, and shall be responsible 

for seeing that the committee functions. 

o) Wright A. Gardner Award Committee: Shall consist of four (4) 

members appointed for two (2) year terms except the first year two 

shall be appointed for one (1) year terms and two (2) for two (2) 

year terms. Thereafter committee members shall serve two (2) year 

terms and the President shall appoint a chairman for the ensuing 

year. This award is made by the Alabama Academy of Science to some 

specific individual for noteworthy achievement in the field of 

Science during residence in Alabama. AAS members are invited to 

submit nominations for this award, made to the chairman of the 

committee not later than October 1. Each nomination must be 

accompanied by a typed biography of the nominee and a citation which 

will be read at the time of the presentation at the Annual Banquet of 

the Senior and Junior Academies. The committee, upon reaching a 

decision, to award or not award, must relay this information, 

privately, to the President of the Senior Academy not later than 

sixty (60) days before the Annual Meeting. The citation shall be 

typed on Academy stationery, signed by the chairman of the Awards 

Committee and the President of the Senior Academy, and neatly framed 

before delivery to the President or to the awardee. 

ARTICLE V. DUTIES OF OFFICERS 

Sec. 1. Trustees: The duties of the Trustees are as enumerated in the 

Certificate of Incorporation. They shall have the right to hold 

meetings, both regular and special, at such time and places as may be 

convenient; and at such meetings a majority of the Trustees shall 

constitute a quorum for the transaction of any business which may 

come before them. 

a) All funds of the Academy which may come into the custody of the 

Trustees shall be carried in a separate bank account in the name of 

the Academy. The Trustees may designate one or more of their number 

to sign checks drawn to such account. 

Sec. 2. Executive Committee: The duties of the Executive Committee are 

set forth in the Constitution. 
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a) The Executive Committee shall meet at least twice annually. One 

meeting shall be called by the President in the Fall. One meeting 

shall be immediately before the annual meeting of the Academy. The 

Executive Committee shall consider at these meetings such business as 

may properly be brought before it and shall make recommendations for 

action by the business sessions of the entire Academy. 

b) Special meetings of the Executive Committee may be held whenever 

called by a majority of the members thereof, or by the President. 

Timely notice of a meeting, stating the time and place thereof and 

indicating briefly the objective thereof shall be given the members 

of the committee by mail, by publication, or by other suitable means 

whereby the notice may be conveyed. At all meetings of the Executive 

Committee, regular or special, the members present shall constitute a 

quorum for the transaction of any business which may come before it. 

Sec. 3. President: The President shall preside at the sessions of the 

Academy as a whole, and of the Executive Committee. 

a) The President shall appoint members to fill vacancies on all 

committees except as otherwise herein provided. 

b) The President shall obtain an appropriate speaker to address the 

annual banquet. He will share this responsibility with the Counselor 

of the Junior Academy in alternate years, with the approval of an 

invitation to the speaker coming from the President of the Academy. 

c) The President and Secretary shall make a site visit to the host 

institution to evaluate facilities for the annual meeting with the 

Local Arrangements chairman at least 30 days prior to the Fall 

meeting of the Executive Committee. A report shall be made at this 

meeting. 

Sec. A. First Vice-President (President-elect): During his tenure the 

First Vice President shall select chairmen and members to all 

committees provided herein. They shall be appointed and begin their 

tenure when he becomes President. 

a) He shall become acquainted with the duties and problems of the 

Secretary through personal visits and other contacts. 

b) He shall work with the Public Relations chairman and the 

Newsletter chairman in informing the public and the Academy members 

of the program and activities of the Alabama Academy of Science, its 

officers, and members. 

c) He shall perform any other duties delegated by the President. 

d) In the absence of the President, he shall chair all meetings. 

Sec. 5. Second Vice-President: During his tenure, he shall review the 

financial and publication operations of the Academy. 

a) The Second Vice-President shall work with the Committee on 

Membership and others in building up membership in the sections and 

the Academy. 

b) He shall become acquainted with the duties and problems of the 

Treasurer and the Journal Editor through personal visits and other 
contacts. 

Sec. 6. Section Chairmen: Each chairman in cooperation with the vice- 

chairman, shall be responsible for presiding over, and planning and 

arranging the program of his section. 

a) The chairman shall be responsible for transmission of program 

material to the Secretary by the deadline recommended by the 

Secretary and approved by the Executive Committee. 
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b) The chairman, in cooperation with the vice-chairman, shall 

endeavor to build up the membership of the section. 

c) The section chairman should write to the members of his section, 

previous to the Secretary's "Call for Titles," encouraging them to 

participate in the upcoming meeting. In this letter he shall also 

solicit names of qualified nominees for vice-chairman if that 

position is about to be vacated. 

d) At the Friday morning paper session the section members shall 

vote on which nominee they want for the upcoming two (2) years as 

vice-chairman. The section's choice should be delivered to the 

chairman of the Academy Nominating Committee not later than the close 

of the Friday afternoon session. 

e) The section chairman shall be alert to the fact that only 

members in good standing are qualified to be considered for elective 

positions in the Academy. 

Sec. 7. Section Vice-Chairmen: Each vice-chairman shall cooperate with 

the chairman in the efficient handling of all sessions at the annual 

meeting. 

a) The vice-chairman shall be secretary of the business meeting of 

the section and make his report to the Academy Secretary before the 

annual business meeting. 

b) In the event that the office of section chairman is vacated, the 

vice-chairman shall serve as temporary chairman. 

c) He shall be a member of the Membership Committee of the Academy 

and shall be responsible for building up the membership in his 

section with the assistance of the chairman. 

Sec. 8. Secretary: The Secretary shall maintain an accurate and up-to- 

date roster of the Academy membership and their dues record. 

a) The Secretary shall send dues statements to the members for the 

next calendar year. 

b) The first dues notice shall be sent October 1, the second notice 

November 15, and the final notice on January 5. Members in arrears 

as of February 1, will be dropped from the roll of the Academy and 

all publications to said member discontinued. 

c) Upon receipt of dues the Secretary shall check the roll of the 

members in good standing and forward the funds to the treasurer. 

d) He shall notify applicants of action on their application of 

membership. 

e) He shall keep the minutes of the Executive Committee and of the 

Academy as a whole. 

f) The Secretary in concert with the chairman of Local Arrangements 

Committee, shall be responsible for the arrangements of the annual 

meeting, including the drawing up of the general program and the 

arranging of Sectional, Junior Academy and Gorgas programs sent to 

him by persons in charge of each area. 

g) He shall be in charge of the preparation, printing and mailing 

of meeting programs, blanks, notifications, etc. 

h) The Secretary shall provide the incoming President with a 

revised roll of the Academy membership. He shall also provide each 

section chairman with an up-to-date list of the members in his or her 

section. 

Sec. 9. Treasurer: The Treasurer shall be the recipient of all funds of 

the Academy derived from dues and fees as collected by the Secretary, 
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but not special funds held by the Board of Trustees as provided by 

the Constitution. 

a) The Treasurer shall prepare a budget for the next fiscal 

(calendar) year and present same at the Fall Executive meeting. 

b) The Treasurer shall prepare a financial statement of the Academy 

for the past calendar year and present same at the Spring Executive 

Committee meeting. 

c) The Treasurer shall make such disbursement of funds as approved 

in the budget. 

d) The Treasurer is required to be bonded. 

Sec. 10. Councilor of the AAAS: 
a) He shall represent the Academy on the Council of the American 

Association for the Advancement of Science (AAAS) and the Conference. 

b) He shall attend any other meetings of the AAAS conventions which 

shall be deemed of interest to the Academy. 

c) He shall make a report at the Spring Executive Committee 

meeting. 

d) The President is authorized to appoint a substitute or alternate 

Councilor of the AAAS. 

e) Other delegates up to five in number may be designated by the 

President to attend the annual meeting of the AAAS. 

Sec. 11. Editor of the Journal: 
a) He shall be responsible for publication of the Journal of the 

Alabama Academy of Science. 

b) He shall be an ex-officio member of the Editorial Board. 

Sec. 12. Counselors of the Junior Academy. The Counselors of the Junior 

Academy shall supervise the activities of the Junior Academy for the 

Senior Academy. 

Sec. 13. State Coordinator of Regional Science Fairs: The State 

Coordinator of Regional Science Fairs shall supervise the activities 

of the Regional Science Fairs. 

ARTICLE VI. PROGRAM RULES 

Sec. 1. Titles of the papers to be presented at the annual meeting of 

the Academy must be sent to the chairman of the section, in which the 

paper is to be presented, prior to the date set by the Executive 

Committee. 

Sec. 2. Abstracts, typed in the prescribed format, shall be transmitted 

in the following manner. The original abstract shall be sent to the 

Editor of the Journal prior to the date set by the Executive 

Committee. The member shall carry a photocopy of the abstract to the 

meeting and present it to the presiding officer of the section prior 

to giving the paper. 

Sec. 3. The section chairman shall screen the authors of scientific 

papers against his section membership roster. One author must be a 

member in good standing with the Academy. 

Sec. 4. The section chairman shall compile the program for his section 

in the prescribed format and forward it to the Secretary prior to the 

date set by the Executive Committee. 

Sec. 5. Failure to follow the above program rules will result in the 

section program being omitted from the final printed program. 
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Sec. 6. A registration badge is necessary for admission to scientific 

paper sessions, panel discussions, seminars or symposia held under 

the auspices of the Academy. The only exception to this rule shall 

be the case of invited guests of the Academy. 

Sec. 7. The program of the annual meeting shall include the following 

features: 

(a) Meeting of the Executive Committee. 

(b) Annual Business Meeting of the Academy. 

(c) Scientific Section Sessions. 

(d) Annual Banquet. 

(e) Meeting of the Board of Trustees. 

(f) Other activities in keeping with the objectives of the Academy. 

ARTICLE VII. JOURNAL 

Sec. 1. The Journal of the Academy shall be published at least once and 

not more than four times each year at the discretion of the Editorial 

Board. It shall contain an account of the business transacted at the 

annual meeting, papers of outstanding merit, abstracts of all other 

papers, and such other material as the Editor and the Editorial Board 

may think proper. 

ARTICLE VIII. THE ALABAMA JUNIOR ACADEMY OF SCIENCE 

Sec. 1. The Academy shall sponsor and supervise the Alabama Junior 

Academy of Science, composed of high school science clubs. 

Sec. 2. Counselors of the Junior Academy are officers of the Academy and 

are elected as provided in Article VIII of the Constitution. 

ARTICLE IX. REGIONAL SCIENCE FAIRS 

Sec. 1. The Academy shall sponsor and supervise the Alabama Regional 

Science Fairs. 

Sec. 2. The State Coordinator of Regional Science Fairs is an officer of 

the Academy and is elected as provided in the Constitution. 

ARTICLE X. AMENDMENTS 

Sec. 1. The By-Laws may be amended by a plurality vote of the Executive 

Committee present at any annual meeting or at any special meeting for 

that purpose. 

REFERENCES 

historical notes: The Alabama Academy of Science was founded in 1924. 

The first Constitution was published, without by-laws, in the Journal of 

the Alabama Academy of Science, Vol. 2, page 20, 1930. 
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The Articles of Incorporation, offered for record in the Office of 

the Judge of Probate of Jefferson County on 27 May 1947, were published in 

the Journal (Vol. 19, pages 68-71, December 1947) followed by By-Laws on 

pages 71-75. 

Over the following 34 years, as revisions were adopted in the 

Articles and By-Laws to meet needs of the expanding Academy, these were 

consolidated and documentation appeared at intervals in the Journal. In 

the last two Journal printings (Vol. 48, pages 148- 163, July 1977; and 

Vol. 52, pages 79-95, April 1981), headings were "Constitution and By-Laws 

of the Alabama Academy of Science", although this terminology did not 

appear in the original incorporation. Ambiguously blank listings were 

given of probate recording and of Trustees' signatures. It has seemed 

appropriate to simplify the presentation of our operating documents by 

omitting this non-identifying material and showing the commonly used 

heading of "Constitution and By-Laws". 

References for Amendments adopted prior to April 1981 can be found on 

page 95 of the 1981 Journal publication above. Other references given 

here are to Minutes of Academy Executive Committee meetings, unpublished 

but officially adopted and available in the files of the Administrative 

Officer. 

2These were the Trustees as of the incorporation of the Academy on 27 May 

1947. The expanded Board of Trustees now has 12 members (Constitution, 

Art. VIII, 1.), effective March 1984, as follows: 

Term Expires 

(1) Samuel B. Barker, Chairman, 

The University of Alabama in Birmingham, 1987 

(2) Charles M. Baugh 

The University of South Alabama, 1986 

(3) Emmett B. Carmichael 

The University of Alabama in Birmingham, 1985 

(4) Edgar C. Gentle, Jr. 

South Central Bell, Birmingham, 1985 

(5) Ken R. Marion 

The University of Alabama in Birmingham, 1986 

(6) Jack H. Moore 

The University of North Alabama, 1985 

(7) Kenneth Ottis 

Auburn University, 1985 

(8) Benjamin F. Payton 

Tuskegee Institute, 1987 

(9) Richard A. Peacock 

Alabama Power Company, Birmingham, 1987 

(10) Steven R. Sax 

Tennessee Valley Authority, 1986 

(11) James F. Sulzby, Jr. 

Sulzby Realty Company, Birmingham, 1986 
(12) Joseph C. Thomas 

The University of North Alabama, 1987 

O 

Executive Committee meeting, 23 October 1982. 

4Executive Committee meeting, 3 October 1981. 

5Executive Committee meeting, 18 March 1982. 
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FOOD AVAILABILITY AND SPATIAL-USE PATTERNS OF 

EASTERN CHIPMUNKS (TAMIAS STRIATUS)1 

Mark S. Blackmore2 and Robert S. Llshak 

Department of Zoology-Entomology 
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Auburn University, AL 36849 

ABSTRACT 

Movement patterns of eastern chipmunks were assessed via direct visu¬ 

al observation during the spring of 1981. Three successive phases, each 

of 3-weeks duration, were employed to evaluate the effects of increasing 

the amount and homogeneity of food supplies. The environment was unalter¬ 

ed during the first and third phases, but during the second phase sunflow¬ 

er seeds were applied to one-half of the study area using a mechanical 

spreader. The mean sizes of the home ranges and core areas did not differ 

significantly between any of the phases. The shape of home ranges, par¬ 

ticularly for chipmunks residing away from the seeded area, appeared to be 

affected by the distribution more than the amount of food. The number of 

agonistic encounters increased greatly over the period in which supplemen¬ 

tal food was present. 

INTRODUCTION 

The daily movement patterns of eastern chipmunks (Tamias striatus) 
have been described by a number of Investigators (Burt, 1940; Blair, 1942; 

Yerger, 1953; Dunford, 1970; Forsyth and Smith, 1973; Ickes, 1974; Mares 

et al., 1976; Elliott, 1978; Yahner, 1978; Getty, 1981; Mares et al., 

1982). Although movements directed toward food resources are mentioned by 

most of these investigators, only three (Dunford, 1970; Mares et al., 

1976; Mares et al., 1982) used experimental techniques to examine the re¬ 

lationship between movement patterns and food supply. 

Dunford (1970) reported that access to supplemental food piles was 

restricted by the distance between the piles and the home burrow, and by 

the animal's position in a dominance hierarchy. Mares et al. (1976) found 

that chipmunks confined their movements to a core area (Kaufmann, 1962) 

representing 25-30% of the total home range when an unlimited food source 

was located within that area. In that study, movements outside the core 

area resumed when the supplemental food was removed. In a second study 

(Mares et al., 1982), the location of the food piles was randomly varied 

on a daily basis. Again there was a reduction in the amount of area used 

by the chipmunks (inferred from trapping data) which led the authors to 

conclude that the responses in both studies resulted from the increased a- 

mounts of food rather than the manner in which the food was distributed in 

the habitat. 

Shifts in patterns of home range use in response to the sudden avail¬ 

ability of naturally occurring foods are well documented for chipmunks 

^Manuscript received 11 January 1985; accepted 22 February 1985. 

2Current address: Department of Biology, Univ. of Utah, Salt Lake City, 
UT 84112 
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(Dunford, 1970; Elliott, 1978; Getty, 1981; Snyder, 1982). Under these 

circumstances chipmunks may make repeated trips to the food source (even 

when that source lies beyond the bounds of their normal home range) and 

reduce the time spent in other areas of their range. Kramer and Nowell 

(1980) showed that chipmunks utilize food patches according to food densi¬ 

ty and travel time from the burrow. These examples indicate that chip¬ 

munks may indeed respond to natural variation in the location of food by 

altering their patterns of spatial use. 

The purpose of the present study was to determine how the spatial use 

patterns of chipmunks are affected by a superabundance of food which is 

distributed homogeneously over a large area. 

STUDY AREA AND METHODS 

This study was conducted within the D. E. Davis Arboretum, Auburn, AL 

(32° 36' N, 85° 30' W) . This site is relatively open which facilitated 

observation of the entire study area. Several species of oaks (Quercus) 

and hickories (Carya) were the overstory dominants and provided much of 

the natural food supply of the resident chipmunks. . A 1.76 ha reference 

grid with markers placed at 7 m intervals was erected on the site. Victor 

Tender Traps baited with sunflower seeds were used to capture those chip¬ 

munks (N=38) which resided on and around the study grid. These animals 

were toe-clipped, marked with Nyanzol-D fur dye (Melchior and Iwen, 1965) 

for individual recognition, and released. The study population was com¬ 

posed of the 11 chipmunks whose home ranges were located on the study 

grid. 

Observations were conducted between 13 April and 15 July 1981. Move¬ 

ment data were collected via visual capture (Elliott, 1978) from dawn 

until noon each day during observation periods lasting 20 min each. Ob¬ 

servation stations located throughout the study plot were visited randomly 

to maximize the likelihood of including the activities of chipmunks in all 

areas of the grid. During each observation period the grid was randomly 

scanned using binoculars (7x35) to facilitate identification of individual 

chipmunks. Each grid square used by a chipmunk in each 20-min period was 

recorded. Frequency of use was determined by summing grid use over the 

total number of observation periods. 

The study was divided into three phases. Phases I and III were the 

pre- and post-treatment phases, respectively. Phase II, 14 May - 4 June 

1981, was the manipulative phase of the experiment in which the food sup¬ 

ply was increased. Sunflower seeds were uniformly distributed over a 1 ha 

area of the study plot using a fertilizer spreader calibrated to deliver 

200 seeds/m2. The spreading process was repeated after every third day. 

A total of 400 kg of seeds was spread in the course of six applications. 

At the termination of the second phase a period of 2 wk elapsed before da¬ 

ta were again collected. This interval ensured the removal of all the 

supplemental food prior to commencement of the third phase. 

A 2-factor analysis of variance was performed on the data obtained 

from 617 20-min periods of observation. Only those data pertaining to the 

11 chipmunks permanently residing within the study area were included in 

the analysis. 

The area over which the sunflower seeds were spread in the second 

phase comprised one-half the study area thereby dividing the study animals 

into two treatment groups. The group described as "on-spread" consisted 
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of those chipmunks whose entire home ranges received the supplemental 

food. The remaining animals (n=4) whose home ranges received little or no 

supplemental food are referred to as the "off-spread" group. The data ob¬ 

tained from observing these two groups were analyzed separately. 

RESULTS 

During the period prior to the introduction of the supplemental food 

(Phase I) only two or three individuals were seen during any one observa¬ 

tion period. Individuals appeared to be separated both spatially and 

temporally. Although home ranges overlapped extensively (Figs. 1 and 2), 

the core areas were distinct and contiguous (Fig. 3). Territorial chases 

were infrequent (n=7) during the first three weeks of the study. 

This situation changed abruptly with the introduction of sunflower 

seeds during the second phase. The residents on the supplemented area be¬ 

gan spending much more time above ground and the mean number of chipmunks 

seen per period increased significantly (X ± SD: Phase I = 3.40 ± 2.5; 

Phase II = 4.94 ± 2.5). Residents of the seeded area did not limit their 

foraging to the vicinity of their burrows, but were seen collecting seeds 

at the peripheries of their Phase I home ranges. Although some seeds were 

eaten on the spot, most were transported back to the home burrow. During 

the first 2 days after the initial spread, increasing numbers of non-resi¬ 

dent chipmunks began to appear on the study area. Some of these were 

marked individuals from areas adjoining the study plot but several were 

observed making trips from burrows more than 100 m away. About half of 

the interlopers were juveniles. With this influx of non-resident chip¬ 

munks, territorial chases became very frequent (n=130) and often_ violent. 

Both the numbers of chipmunks present on the study area (X = 2.52 ± 

1.6) and the frequency of chases (n=65) decreased during the third phase. 

Certain males made long trips to different regions of the arboretum which 

often led to the burrows of females. The frequency of these trips in¬ 

creased after the first week in July and on 8 and 9 July, mating bouts 

were observed in the home ranges of two females. 

Although the home range sizes calculated for Phases I (on-spread, 840 

m2; off-spread, 1065 m2) and II (on-spread, 1547 m2; off-spread, 1690 m2) 

were not significantly different (p > 0.05), there were changes in the 

shapes of the home ranges (Figs. 1 and 2). Similar results were found for 

the mean core areas for Phases I (on-spread, 294 m2; off-spread, 318 m2) 

and II (on-spread, 329 m2; off-spread, 674 m2). For the on-spread group 

the percent of the home range comprised by the core area (the most heavily 

used part of the range measured by taking the grid squares in which about 

75% of the time was spent) showed a significant decrease in Phase II rela¬ 

tive to the other phases (on-spread, Phase I = 30.23%, Phase II = 22.34%, 

Phase III = 33.88%; off-spread. Phase I = 29.56%, Phase II = 39.25%, Phase 

III = 45.95%). 

DISCUSSION 

The importance of food availability in determining the patterns of 

spatial use of any animal is undeniable. By definition, animals whose 

home ranges do not contain sufficient resources for growth and reproduc¬ 

tion are maladapted. But two aspects of food availability must be con¬ 

sidered: quantity and spatio-temporal distribution. Foraging models 
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PHASE I 

Figure 1. Home ranges of the off-spread chipmunks in Phases I, II, and 

III. The value in each grid square represents the number of 

20-min periods in which the animal was observed in that area 

developed in recent years predict that animals should forage in a manner 

that maximizes the difference between the costs and benefits of their ac¬ 

tivities (Pyke et al., 1977; Orians and Pearson, 1979). Studies that at¬ 

tempt to explain spatial use patterns solely on the basis of the amount of 
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Figure 2. Home ranges of the on-spread chipmunks in Phases I, II, and 

III. The value in each grid square represents the number of 

20-min periods in which the animal was observed in that area. 

food that is available often ignore the harvest costs associated with the 

distribution of that food. The distribution of food directly impinges 

upon the search time, handling time, and travel time of the forager. 

The design of this experiment affected not only the amount of food 

available but also the way in which it was distributed. Because sunflower 
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Figure 3. Core areas for the 11 chipmunks in the study during Phases I, 

II, and III. 

seeds were homogeneously distributed throughout the home ranges of the on- 

spread chipmunks, the handling time for these animals was standardized and 

the search time was essentially reduced to zero. Three options were a- 

vailable to the residents of the seeded area: they could maintain the 

same size home range as used previously, or they could either increase or 

decrease their home ranges after discovering the supplemental food. 
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A chipmunk that decreased its home range size could have increased 

its net gain in several ways. By obtaining the same amount of food as it 

had previously (or potentially more depending on exactly how much the 

range was reduced) while simultaneously decreasing search and travel 

times, an individual would increase its benefits. There could also be the 

additional advantages of decreasing both the amount of time the chipmunk 

was exposed to predators and the distance from the security of the home 

burrow. Reducing the home range to the size of the core area would also 

reduce the likelihood of encountering other chipmunks and thereby elimi¬ 

nate the costs associated with territorial defense. 

The second alternative, increasing the home range size, would allow 

even more food to be gathered and could have an additional adaptive func¬ 

tion by producing a super-territory (Verner, 1977). Disadvantages of such 

a strategy would include increased travel time, longer periods of exposure 

to predators while at a greater distance from the burrow, and a greater 

probability of time and energy consuming agonistic encounters with other 

chipmunks. 

The third option available is to maintain approximately the same size 

home range. This middle of the road strategy splits the difference in 

costs and benefits of the other options and is parsimonious in not requir¬ 

ing major changes in behavior. This was apparently the response of the 

residents of the seeded area. Another advantage of this strategy is that 

if the super-abundance of food proved to be temporary as it did in this 

experiment (and as it often is in nature), the chipmunk would not be re¬ 

quired to expel settlers to reestablish its normal home range when condi¬ 

tions reverted to the previous state. 

The responses of the off-spread chipmunks provide an interesting con¬ 

trast to the on-spread individuals. For these animals the introduction of 

supplemental food was analogous to the ripening of a rich but distant mast 

source. The much greater travel times for these animals and the other 

attendant costs were probably responsible for the low frequency of use of 

the seeded area by the non-residents. These individuals also experienced 

an initial search cost that the on-spread chipmunks did not. The ability 

of the off-spread chipmunks to detect the presence of food in an area 

clearly beyond the bounds of their Phase I ranges (compare Figs. 1 and 2) 

was somewhat surprising. It is possible that the activities of other ani¬ 

mals (e.g., birds, gray squirrels, and other chipmunks) attracted non-res¬ 

idents to the seeded area. Occasional trips far beyond the normal home 

range, presumably to search out new resource patches, have been reported 

(Elliott, 1978; Getty, 1981) and an alternative explanation is that the 

seeded areas were discovered on such an excursion. 

Although the Phase III home ranges of both on- (1421 m2) and off- 

spread (1482 m2) chipmunks did not differ significantly in size from the 

previous phases, there were some qualitative changes in the areas used by 

males in the final weeks of the study. These included long forays into 

the home ranges of female chipmunks. Males typically make long trips to 

and spend a great deal of time in the vicinity of the burrows of females 

just prior to mating (Elliott, 1978). The observation of mating bouts in 

July confirmed that the latter portion of Phase III coincided with the 

summer mating period and pre-mating activities probably account for the 

different configurations of male home ranges in the third phase. 

Although the mean core area sizes did not differ significantlv be¬ 

tween phases for either group of chipmunks, the proportion of the home 
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range comprised by the core area did decrease during the second phase for 

the on-spread chipmunks. This is indicative of a change in the temporal 

use of space by these animals in response to the changed conditions. 

Spending more time in a smaller part of the total range would reduce the 

number of encounters with interlopers (found primarily in peripheral areas 

of the ranges). This strategy does sacrifice some of the food in those 

areas but that food would be of lower value to the resident because of its 

distance from the burrow and the costs of encounters with other chipmunks. 

Spending more time closer to the burrow allows better protection of the 

more valuable food and in addition, protects the burrow and its increas¬ 

ingly valuable food stores. 

Data from this study do not support the contention that the amount of 

food available is the primary determinant of spatial use patterns observed 

in the eastern chipmunk. Spatial and temporal distribution are factors 

which contribute to the observed patterns and can take precedence over 

quantity of food as demonstrated here. Other studies which did show dra¬ 

matic responses by chipmunks to increased amounts of food (Mares et al., 

1976; Mares et al., 1982) differed from ours methodologically by not con¬ 

trolling distributional factors. Behavioral responses should be expected 

to differ when ecological factors such as patchiness and predictability of 

food resources vary. The influences of other non-dietary factors (inter¬ 

actions with interlopers and mating activities) that were evident in our 

study are further evidence that models predicting spatial use solely on 

the basis of the amount of food available in the area are oversimplified. 

The use of direct visual observation in this study provided insights 

into the behavior which shaped spatial use by members of our study popula¬ 

tion. Small sample sizes are an unfortunate consequence of using direct 

observation rather than indirect methods such as trapping which we feel 

may not accurately reflect spatial use in certain situations. For exam¬ 

ple, the areas used in chases, mating activities, and in the course of 

searching behaviors would probably not be included in polygonal home 

ranges constructed by connecting capture points. Furthermore, placing 

traps where supplemental food was located may also influence the results 

of an experiment such as ours particularly when the traps are baited with 

the supplemental food. 
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ABSTRACT 

A seven-year-old retarded male was suspected of having hearing loss. 

Since standard audiological testing techniques which require a subjective 

response could not be used, the investigators developed an auditory dis¬ 

crimination task using walking behavior. In the first procedure, the 

child was reinforced for walking into a circle when sound was played; he 

was not reinforced for walking into a circle when sound was off. Once 

training was complete, test sessions without reinforcement were conducted 

to determine the discriminative properties of the sound. Sound was an ef¬ 

fective discriminative stimulus; the child entered the circle more often 

when sound was on than during silence. The successful discrimination led 

the investigators to conclude that the child could hear. In order to es¬ 

timate the loudness threshold of hearing, a second procedure was conducted 

in which the sound decibel level was varied among three levels; 48, 58, 

and 68 db. The child failed to discriminate the presence of a sound at 

the amplitude range of 48 db, but the discrimination would occur at 58 and 

68 db, providing an estimation of a hearing threshold. 

INTRODUCTION 

Often personnel in centers serving the retarded are uncertain about 

the sensory abilities of clients. When an attempt to train a multi-handi¬ 

capped client is unsuccessful, staff cannot be sure if the problem is the 

degree of retardation or sensory deficit. This paper describes a behav¬ 

ioral procedure to establish the existence and threshold of hearing for a 

severely retarded client at a residential retardation center. The subject 

in this study did not have the social skills that were necessary for sit¬ 

ting and learning a dependable lever press discrimination as described by 

Michael and Macht (1970). Therefore, it was necessary to use the existing 

walking response and bring that under stimulus control. 

Common procedures for determining the source of auditory loss, e.g., 

the Weber Test, Rinne Test, and Schwabach Test (West and Ansberry, 1968) 

require the client to provide subjective information to the examiner as to 

location and termination of the auditory stimulus. When working with re¬ 

tarded clients who are classified as difficult-to-test (DTT), the investi¬ 

gator must distinguish between the confounding variables of retardation 

and sensory loss. As Myerson (1965) suggested, staff members are con¬ 

fronted with two problems: (1) the precise delivery of the stimulus, and 

1Manuscript received 18 September 1984; accepted 29 January 1985. 

2Present address: Western Carolina Center, Morganton, NC 28655 
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(2) the identification and measurement of the response. 

Work has been done on detection of hearing loss in retardates by 

Meyerson and Michael (1960) and on vision loss by Macht (1970). In both 

cases, clients were taught lever press responses and then came under stim¬ 

ulus control by learning a sensory discrimination. Bricker and Bricker 

(1969) attempted to improve the procedures of operant audiometry by manip¬ 

ulating techniques that may enhance stimulus control and response differ¬ 

entiation prior to developing an auditory discrimination task in a client. 

Bricker and Bricker presented pre-auditory discrimination tasks consisting 

of scheduled reinforcement trials and light discrimination tasks. Their 

rationale was that scheduled rate building and/or a prior experience with 

visual discrimination would carry over into an auditory discrimination. 

Their results indicated that this was not the case; Bricker and Bricker 

concluded that neither rate building nor prior light discrimination were 

necessary to establish tone control over behavior with this population. 

The retarded clients did not transfer the construct of discrimination from 

a visual mode to an auditory mode. Tone alone seemed to be an appropriate 

starting point for operant audiometry. 

It was the purpose of this experimental procedure to design an audi¬ 

tory discrimination task that would be robust enough to generate observa¬ 

ble differences in behavior that correlated with changes in sound. The 

initial problem for the investigators was to find a reliable behavior in 

the child's repertoire that could be used to establish stimulus control. 

In Experiment 1, the investigators used the natural operant of walking be¬ 

havior in conjunction with an auditory stimulus to determine whether a 

retarded child had hearing. The investigators hypothesized that if the 

child had hearing, his time spent in a specified location in the room dur¬ 

ing the auditory stimulus would significantly increase. If he did not 

have hearing, no differences in location would be observed during sound. 

In Experiment 2, the level of the stimulus was varied to determine an es¬ 

timate of the threshold of hearing. 

EXPERIMENT 1 

Method 

Subject. The client was a seven-year-old retarded male who spent 

much of his time wandering about the ward. He chewed on toys rather than 

play with them as he carried them from one location to another. He yelled 

when approached too closely, and he bit nearby children when he was dis¬ 

turbed. He did not interact with others, avoided contact with everyone 

and walked far around people rather than stopping and touching. 

Traditional auditory evaluations led to conflicting conclusions. One 

evaluation suggested complete auditory loss and concluded the child was 

deaf, while other evaluations suggested only partial auditory loss. Since 

the child was being considered for group skills training, it was necessary 

to obtain accurate information about his ability to hear. 

Because the client's ancillary behaviors were incompatible with a le¬ 

ver press discrimination task, it was necessary to identify a response 

which could be used as a reliable unit of analysis. 

Design and Procedure. Because the child was readily mobile and had 

free access to the ward, the natural operant of walking to a specific lo¬ 

cation was a promising dependent variable. The independent variable was 

58 



Katz, White, Slattery, and Long-Hall 

to be recorded as a gound-on/sound-off arrangement. The sound-on condi¬ 

tion was the S-Dee (S ) setting, during which the client would receive re¬ 

inforcement fo^ being in the proper location. The sound-off condition was 

the S-Delta (S ) setting, during which the client would receive no rein¬ 

forcement for being in the proper location. If this differential rein¬ 

forcement was effective, there should be an increase in proper positioning 

behavior during the S , and^a decrease in positioning during S , provided 

the client could hear the S . Reinforcement consisted of a bit of sugar- 

coated cereal. The training area was a hospital room, 20 feet by 40 feet. 

A circle five feet in diameter was marked on the center of the floor with 

tape. 

Figure 1. Illustration of the area in Experiment 1. The experimenter 

sits in the center of the five-foot circle. The bag of rein¬ 

forcers is in his lap and the tape recorder with pre-recorded 

sound and pauses is under the chair. 

The design followed an AB probe arrangement, where A is a measurement 

phase in which instances of appropriate behavior are noted without rein¬ 

forcers and B is a treatment phase where reinforcers are assigned. During 

A\, the baserate phase, an investigator sat in the center of the circle. 

Reinforcers were held on the lap, and a cassette player was positioned 

beneath the chair. To minimize undesired visual cueing for the client, 
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reinforcers were concealed in a bag. Both S and S conditions were 

recorded ahead of time so the investigator did not have to continuously 

reach to control the machine. The sound-on condition consisted of 60- 

second intervals of music, the sound-off condition consisted of 60-second 

intervals of no music. The two conditions alternated for a 30 minute 

training period. The room was closed to prevent the client from wandering 

away. 

Using a partial interval time sampling technique, the investigators 

recorded the time the client spent within the circle for each of the two 

conditions, during all A phases (baserate and testing) no reinforcement 

was presented to the client. 

During B phases (intervention), the reinforcement was available and 

given for each appropriate response during the sound-on condition, while 

reinforcement was withheld during the sound-off condition. Once again, 

the investigator recorded total time the client spent in the circle and 

the number of times the client entered the circle. When the client enter¬ 

ed the circle, he received a single reinforcement for the entry; to re- 

cglve another he was required to exit and re-enter the circle during the 

S . The client's general response topography was to wander into the cir¬ 

cle, remain briefly, then wander out to handle a toy or move about the 

room. 
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Figure 2. The "A" phases represent sessions where sound is presented 

without food; these are baseline and test sessions. The "B" 

phases indicate sessions where sound is presented with food; 

these are discrimination training sessions. 
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Results. Figure 2 indicates the results of the thirty-five day in¬ 

vestigation of Procedure One. Two major effects are noteworthy: (1) the 

differentiated responses that occurred in the reinforced training sessions 

(B phases) and the continuation of the differentiated responses in the 

non-reinforced test sessions (A2 and A3); (2) the discrimination was es¬ 

tablished during B phases and was maintained in the A2 and A3 testing 

periods. Interobserver agreement averaged to 0.96 for five phases. The 

client adequately discriminated between both stimulus conditions. 

If the client did not hear, he could not have generated the time in 

the circle as seen in phases A2 and A3, and he should have undifferenti¬ 

ated or overlapping response times as observed in the Aj phase, which oc¬ 

curred prior to training. The investigators concluded that the child had 

hearing. 

EXPERIMENT 2 

Method 

Design and Procedure. After considering the results of Procedure 

One, the setting was modified by changing the stimulus amplitude in an 

attempt to determine the client's hearing threshold. To further rule out 

visual or social cueing, the investigator was repositioned in the corner 

of the room behind a partition away from the client's view. The five-foot 

diameter circle was replaced by a semi-circle in front of the partition. 

The partition was equipped with an observation window, a hinged door and 

reinforcement tray, and a six-inch auxiliary 8 ohm speaker which provided 

the stimulus. 

Figure 3. Illustration of the area in Experiment 2. The experimenter 

sits behind a visual barrier to reduce visual cues. Pre-re¬ 

corded tone is presented through the speaker and reinforcers 

are issued through the food cup. 
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As in Experiment 1, an AB probe design allowed comparison of the S 

(sound-on) and S (sound-off) conditions. During all phases sound-on al¬ 

ternated with sound-off every thirty seconds for a fifteen minute session. 

During Baserate (Aj), the percentage of time the subject was in the semi¬ 

circle was recorded for each condition, and no reinforcement was given. 

During Intervention (phase B), the client rgceived an edible reinforcement 

each time he was in the semi-circle under S conditions, but no reinforce¬ 

ment when he entered under S . 

The stimulus conditions were recorded on a cassette tape recorder as 

in Experiment 1. In Experiment 2, however, the stimulus differed. In¬ 

stead of music, speech noise produced by the Grason-Stadler Audiometer 

(Model 1701) at 1500 cycles per second was used. Playback was through the 

speaker in the partition wall. 

In Experiment 2, three distinct decibel levels were recorded. When 

the sound level was tested with a Grange meter in the room, the three 

levels were determined to be 48db, 58db, and 68db at five feet from the 

speaker. 

When the client entered the semi-circle during sound~on, a reinforcer 

was made available through the hinged door on the partition. No further 

reinforcement was delivered unless the client left the semi-circle and re¬ 

turned during the S condition. The client's general response topography 

was to wander into the semi-circle, remain briefly, then exit and wander 

about the room. In Experiment 2 data gathered were the number of re¬ 

sponses of entering the semi-circle rather than percent of time in the 

circle. 
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Figure 4. The "A" phases represent sessions where a new sound is present¬ 

ed without food; these are baseline and test sessions. The "B" 

phases indicate sessions where sound is presented with food and 

the sound is varied in intensity in each "B" training phase. 
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Results. Figure 4 indicates the results of the thirty-five day Pro¬ 

cedure of Experiment 2. ^During^phase A], the data indicate random wander¬ 

ing without regard for S and S conditions. During the initial interven¬ 

tion phase, Bj, using thg 68db tone, th^ client made more responses into 

the semi-circle during S than during S . During A2, the frequency dif¬ 

ference ceases. Phase B2 responses to the 48db recording indicate an 

absence of the discrimination and resemble behavior observed under the 

baserate of Aj. In phase B3, under the 58db recording, evidence is imme¬ 

diate that the discrimination occurs. Interobserver agreement averaged 

0.95 for all phases. 

The discrimination between sound-on and sound-off was evident during 

the 68db and 58db stimulus, but not during the 48db stimulus. Thus, the 

client's hearing threshold for a sound at 1500 cycles per second, which is 

midrange for average human hearing, begins someplace between 48db and 58db 

for a distance of five feet. 

Attempting to pinpoint a threshold in terms of a smaller range than 

ten decibels, considering the equipment and facilities, was not considered 

practical. 

DISCUSSION 

The behavior control established in the two procedures led us to the 

conclusion that the child has hearing and that the use of a natural oper¬ 

ant (walking) is a reliable way an institution can screen for the exis¬ 

tence of hearing in a DTT client. 

Two procedural questions arose during Experiment 1 which may have 

influenced the subject's behavior: (1) could the investigators be visual¬ 

ly cueing the client during Bj and B2 v^a reinforcement-presentation, and 

(2) why the continued responding under S rather than a zero rate. 

To speak tg the first question, a client could spend more time in the 

circle during S , even if he were deaf, because of the attraction of rein¬ 

forcement. The sound controlled a high degree of proper behavior without 

reinforcement. Therefore, it seemed most parsimonious to conclude that 

differential responding to A phases was a function of hearing the stimu¬ 

lus. In answer to the second question, responses during S apparently 

resulted because the dependent variable was a natural operant for the 

child and he engaged in it extensively. There were times when he would 

stand in the circle or walk through the circle to get to another place in 

the room; and thes^ behaviors accumulated time on the clock. Ideally, 

response times in S should be zero. In Experiments 1 and 2, the impor¬ 

tant difference was between the two response ^imes obtained, rather than a 

large amount of time in S and zero time in S . 

Experiment 2 indicates that moving the circle to the corner did not 

decrease the frequency with which the circle was entered. All phases 

indicate that some factor other than location of the circle in the room 

allowed for the continued responding under S conditions once the discrim¬ 

ination was apparently established. 

Responding under S was finally considered as a constant in the 

client's behavior, with no unexpected changes. In both procedures, the 

significant measure was t^e difference between two response rates as 

opposed to a high rate in S and zero rate in S . 

The significance of this investigation is threefold. First it pro¬ 

vides institutional personnel with a reliable answer as to the presence of 
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hearing in a DTT client. Second, the determination was made using an 

existing behavior in the child's repertoire without developing an arbi¬ 

trary task. Third, the project generated interest in hospital personnel 

training the child to respond to basic vocal commands and specifying how 

these commands should be given. The instructor or trainer should maintain 

a distance of no more than five feet from the child and speak somewhat 

louder than usual for conversation. A long-range plan is being developed 

to augment the rudimentary social behavior acquired by the client during 

these investigations. 
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AGE AND GROWTH OF LARGEMOUTH 

BASS IN THE MOBILE DELTA1 

William H. Tucker 

District Fisheries Supervisor 
Division of Game and Fish 

Alabama Department of Conservation and Natural Resources 
Fairhope, AL 36533 

ABSTRACT 

Largemouth bass were collected in the Mobile Delta by electrofishing 

and were aged using the scale method. Growth of Mobile Delta bass was 

comparable to other southern largemouth bass populations. Relative condi¬ 

tion factors for Mobile Delta bass greater than 240 mm (Age II) were 

greater than 1.00, while for fish less than 240 mm, relative condition 

factors were less than 1.00. Crowding of Age I and II fish suggested by 

low relative condition is a possible factor in the small average size of 

largemouth bass harvested. 

INTRODUCTION 

Published studies on inland, freshwater populations of largemouth 

bass, Micropterus salmoides, are abundant; however, studies dealing with 

coastal populations are rare. Coastal freshwater systems provide good 

habitat and excellent recreational fishing for largemouth bass. The Mo¬ 

bile River Delta in Alabama is such an area. 

The Mobile Delta is the fourth largest river delta in the United 

States and is produced by the waters of the Mobile Bay drainage from the 

confluence of the Alabama and Tombigbee Rivers in Clarke County southward 

to upper Mobile Bay. This aquatic resource consists of a network of riv¬ 

ers, lakes, creeks, bayous, bays, and marshes, and contains approximately 

12,777 ha of water (Swingle et al. 1966). The Mobile Delta is a fertile 

aquatic environment where biological productivity is high (Loyacano and 

Busch 1980). Diverse fish fauna, which include both fresh and brackish 

water forms, inhabit the Mobile Delta. 

Because of the abundance of fish and the proximity to the Mobile met¬ 

ropolitan area, the Mobile Delta is one of the major recreational fishing 

areas in the region. Largemouth bass is one of the more popular sport 

fishes In the Mobile Delta (Swingle et al. 1966; Malvestuto et al. 1982). 

The Mobile Delta has long had a reputation for a good largemouth bass 

sport fishery. Although largemouth bass in the delta are abundant, the 

average size of bass harvested by sport anglers is smaller than in other 

rivers and inland reservoirs. Swingle et al. (1966) reported that the av¬ 

erage bass harvested from the delta by anglers was 295 g (0.65 lb). A 

more recent creel census indicated that the average bass taken by anglers 

In 1980 weighed 390 g (0.86 lb) (Malvestuto et al. 1982). Anglers in the 

delta seldom harvest a largemouth bass in excess of 2.3 kg (5 lb). This 

study was undertaken to determine the growth rate of the Mobile Delta 

^Manuscript received 31 January 1985; accepted 26 February 1985. 
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largemouth bass, to gain insight on the reasons for their reported small 

average size, and to augment the published information about the fish pop¬ 

ulations of this area. 

METHODS 

A boat mounted boom-type electrofishing device with an input voltage 

of 240 volts AC and variable output ranging from 50-700 volts AC was used 

to collect fish from 1974-79. Total length in millimeters and weight in 

grams were recorded for each fish. Scales were removed from the left side 

of each fish where the pectoral fin tip touches the body. The scales were 

mounted between two standard glass microscope slides. Technicians of the 

Auburn University Department of Fisheries and Allied Aquacultures aged the 

scales on an Eberbach scale projector. The length for each year of life 

represented on the scales by an annulus was back-calculated using a direct 

proportional technique based on the assumption that growth of the scale is 

proportional to the growth in length of the fish (Van Oosten 1929), while 

correcting for the length of the fish scale formation (Carlander 1977). 

The formula used to back-calculate lengths was: 

fi 

L = a + S (TL — a) 
i r 

where L. is the total length at annulus (i) , a is the total length at 

scale formation, S is the focus to annulus (i) distance, S is the scale 
i r 

radius, and TL is the total length of the fish at capture. 

Relative condition factors (LeCren 1951) were also calculated using 

length-weight tables for Alabama fishes prepared by Swingle and Shell 

(1971) and were plotted against total length. 

RESULTS AND DISCUSSION 

A total of 346 largemouth bass was collected from 12 locations in the 

Mobile Delta. Back-calculated lengths of Mobile Delta bass are shown in 

Table 1. Figure 1 compares growth of bass from four locations: the Mo¬ 

bile Delta; Big Burn, Louisiana, a coastal freshwater marsh; Lake Dannel- 

ly, a reservoir on the Alabama River in southwest Alabama; and Smith Lake, 

a reservoir on the Warrior River system in north Alabama. The growth rate 

of Mobile Delta largemouth bass appears comparable to other southern bass 

populations. Growth of bass from the Delta and Lake Dannelly was very 

similar, while growth in Big Burn was slightly slower until Age V. Growth 

of Smith Lake bass was faster than the other populations. 

The small average size of the largemouth bass harvested in the Mobile 

Delta has led to much speculation among biologists about the reason for 

this phenomenon. A plausible explanation was proposed by Swingle and 

Bland (1974) as a result of a fish inventory study involving seine 

sampling. They found that all age groups of largemouth bass were present 

in the lower delta and upper bay waters during winter and spring; but as 

salinity increased in summer and fall, only Age 0 bass were present. In 

May, Age I fish moved into less saline waters which contained an existing 

population of largemouth bass. According to Swingle and Rland (1974), 

this annual super imposition of Age I bass onto an existing population of 
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Figure 1. Growth of largemouth bass from Mobile Delta, Big Burn (Louisi¬ 

ana) (Colle et al. 1976), Lake Dannelly (Alabama)*, and Smith 

Lake (Alabama) (Webb and Reeves, 1975). *Tucker, W. H., unpub¬ 

lished data. 

bass causes crowded conditions. When they applied the population biomass 

ratios of Swingle (1950) to the available fish population data, a crowded 

predator population was indicated. Based on seine sampling, population 

biomass ratios, and the small average size of the largemouth bass harvest¬ 

ed, Swingle and Bland (1974) suggested that the bass population of the 

delta was crowded. A crowded bass condition is characterized by numerous 

small bass in poor condition (Swingle 1956). 

A cove rotenone study conducted in 1969 in a 0.16 ha dredged slip off 

the Blakeley River in the lower delta indicated a standing stock of large¬ 

mouth bass of 268 kg/ha (Tucker 1973) . This sample cannot be extrapolated 

to the entire Mobile Delta; however, it is an indication of the abundant 

largemouth bass population in one area of the system. In fish population 
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Table 1. Back- ■calculated lengths of largemouth bass in the Mobile Delta 

Number Mean calculated total length (mm) at each annulus 
of 

Age fish I II III IV V VI 
I 103 141.6 

II 80 136.4 219.5 
III 78 144.9 226.0 277.7 

IV 47 160.3 241.9 302.6 343.5 
V 18 160.8 245.2 311.2 361.1 393.9 

VI 5 184.3 268,3 338.1 383.3 424.8 455.7 
Mean Annual 

Len gth 145.5 229.4 291.7 350.9 396.6 452.0 
Mean Annual 

Increment 145.5 83.9 62.3 59.2 45.7 55.4 
Standard 
Error of 

Mean 1.69 2.15 3.04 4.49 8.70 13.42 

Figure 2. Relationship of relative condition factor of Mobile Delta 
largemouth bass to length and age of fish. 

studies in numerous Alabama waters conducted by the Alabama Game and Fish 
Division and the Auburn University Department of Fisheries, the standing 
stock of largemouth bass rarely exceeded 10 kg/ha. 
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The overall condition of the bass was good, as indicated by Figure 2 

where relative condition is plotted against total length. Bass longer 

than 240 mm exhibited relative condition factors greater than 1.00, while 

those fish less than 240 mm had condition factors less than 1.00. Since 

relative condition is based on an average of bass from all Alabama waters, 

Mobile Delta bass greater than 240 mm were in better condition than the 

average bass for all Alabama waters. 

Figure 2 also presents the lengths of bass at various ages. The 

back-calculated length of a 2-year old bass was 229 mm, 11 mm less than 

the length at which bass exhibited relative condition greater than 1.00. 

This information supports the bass crowded hypothesis presented by Swingle 

and Bland (1974). It is possible that the environmental conditions relat¬ 

ing to salinity fluctuations, which Swingle and Bland (1974) discussed, 

are a factor in crowding of Age I and II bass. Since bass greater than 

240 mm (Age 11+) exhibited relative condition greater than 1.00, the en¬ 

tire bass population could not be considered crowded. The poor condition 

of Age I and II largemouth bass caused by possible crowding of these age 

groups could be a contributing factor to the small average size of bass 

harvested by anglers and the scarcity of trophy size bass harvested in the 

Mobile Delta. 
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REVIEW 

Michael, Max, III, W. Thomas Boyce, and Allen J. Wilcox. 1984. BIOMEDI¬ 

CAL BESTIARY: AN EPIDEMIOLOGIC GUIDE TO FLAWS AND FALLACIES IN THE MEDI¬ 

CAL LITERATURE. Little, Brown and Company, 161 pp, paperback. 

Before I read this book I looked up the word "bestiary" in the dic¬ 

tionary. I need not have bothered. In the second paragraph of the 

Introduction the authors define "bestiary" as a fanciful catalogue of the 

animal kingdom. They then describe 16 beasts found in the medical litera¬ 

ture. Although the names of the beasts are fanciful and humorous, their 

existence is real. 

For most of us, books on medical epidemiology are not something we 

read for pleasure. Like their cousins, books on biostatistics, we use 

them for reference, when it's absolutely unavoidable, and use them for 

collecting dust on the bookshelf the remainder of phe time. "Biomedical 

Bestiary" by Michael, Boyce and Wilcox, however, is an exception. It is 

well written, easy to read, informative and funny. Among the 16 monsters 

or beasts described, lurking in the medical literature, are: the variable 

observer, the significance turkey, the nerd of nonsignificance, the test- 

bloater and the diagnostic zealot. All these beasts are worth knowing 

about. 

I especially liked the three pages describing the nerd of nonsignifi¬ 

cance. In the example given a study was done of some 300 individuals 

exposed to a potential carcinogen and a similar group not exposed. The 

incidence of cancer in the exposed group was three times higher than in 

the control group (3% vs 1%). However, the P value was only equal to 0.09 

and the investigator concluded that there was no significant difference in 

the incidence of cancer between those exposed to the carcinogen and the 

general population. A later study evaluating over 1,000 people exposed 

and a similar number of unexposed controls found essentially the same 

results but because of the higher numbers studied, their P value was less 

than 0.01. We should remember that a P value of 0.05 as a cutoff for 

biological significance is arbitrary. A P value of 0.09 means that there 

are 91 chances out of 100 that the differences observed between the 

experimental and the control group are not due to chance. Remember how 

often one makes clinical decisions based on odds that may not be as good 

as 90%. 

In the fictitious examples given there are many subtle and not so 

subtle double meanings that will make you laugh. A few samples: A 

treatise entitled "Gambling causes cancer!" by Dr. A1 Betzerov. An 

otitus media study by Drs. Rudolph Blind and Harry Azabat. A study to 

determine if allowing patients to read their medical records will result 

in greater patient satisfaction by Dr. Wa'Na Peek. A study of the 

incidence of hemorrhoids at Devil's Piles, Wyoming by Drs. Itch and Burns. 

A study on the relationship between possum consumption and growth by Drs. 

Chu and Swallow and a study of chronic bronchitis and air pollution by 

Drs. Hack and Koff presented at the annual meeting of the London Phlegm 

Society. These and others make enjoyable reading. 

This book is a valuable guide to the beasts, monsters and goblins in 

the medical literature, hiding there in abundance, hoping to lead us 
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astray. I recommend it to anyone who reads the medical literature and 

especially to those who contribute to the medical literature. Something 

unique is provided by this publication; an enjoyable way to learn epi¬ 

demiology. 

E. W. Lamon, M.D., D.Sc. 

Professor of Surgery & Microbiology 
University of Alabama at Birmingham 
Birmingham VA Hospital 
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SEASONAL VARIATION IN UPTAKE AND DEPURATION OF ANTHRACENE BY THE 

CLAM, RANGIA CUNEATA. Marina C_. Jovanovich and Ken R. Marion, 

Department of Biology, University of Alabama at Birmingham, 

Birmingham, AL 35294, 

The literature suggests that in bivalves the accumulation and 

release of polycyclic aromatic hydrocarbons varies seasonally. 

Possible factors influencing this variability y^re examined. Rangia 

cuneata were dosed every 6 wk with^GO ppb [9- C] anthracene at 

10 , 20 , and 30 C. Uptake of [9- c] anthracene was measured over 

a 15-hour period, and depuration rates were determined for a period 

of 2 wk. Rangia accumulated ^20 times the concentration of 

anthracene in the water. Results indicate that uptake rates are 

higher during summer, and depuration rates increase in September. 

These data were related to the annual cycles of carbohydrates, body 

lipids, and proteins. Carbohydrate levels peaked in June and 

decreased steadily until spawning in September. Body lipids ranged 

between 1.0 g/g dry wt. in spring to .074 g/g dry wt. in late fall. 

Proteins increased from 73.0 to 135.6 mg/g dry wt. after spawning. 

The results suggest that the accumulation and release of anthracene 

is temperature-dependent and related to the nutritional status 

and/or stage of the reproductive cycle. Research sponsored by 

Mississippi-Alabama Sea Grant No. NA81A-D-0050. 

A POPULATION OF THE GREENHOUSE FROG, ELEUTHERODACTYLUS PLANIROSTRIS 

PLANIROSTRIS, IN ALABAMA. Steven D. Carey, Division of Natural 

Sciences, Mobile College, Mobile, AL 36613. 

Thirty-two specimens were collected on five dates (29 August 1982; 

4, 6, 24 September 1982; 24 October 1982) from beneath bricks, boards, 

cinder blocks, and other debris within a 22 m2 storage area on the 

campus of the Marietta Johnson School of Organic Education, Fairhope, 

Alabama. Snout-vent lengths ranged from 13.7 mm to 24.6 mm (mean 

18.7 mm). Striped and mottled morphs totaled 13 and 18, respectively. 

Numerous hatchlings (SVL < 6 mm) were observed in August and September 

but were not taken. Alteration of the collection site in 1983 resulted 

in the extinction of the population at that location; however, the 

establishment of a population on the author's property in Fairhope 

appears to be successful. 
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EFFECT OF LEAD SHOT INGESTION ON CAPTIVE MOURNING DOVE SURVIVABILITY. 

Theodore T. Buerger, Ralph E. Mirarchi, and Michael E. Lisano, 

Dept, of Zoology-Entomology, Agri. Exp. Sta., Auburn Univ., AL 36849 

The effect of lead shot ingestion on the survivability of mourn¬ 

ing doves (Zenaida macroura) was investigated for 5 weeks during the 

winter of 1983. On 9 January doves were randomly assigned treatments 

and 75 birds (25/treatment) were force-fed 1, 2, or 4, #8 commercial 

lead shot (x=72.0 mg) while controls (N=25) received a placebo. Doves 

were randomly placed in outdoor cages (1.2 x 1.8 x 1.8-m) and provided 

with an ad libitum supply of food (corn, Purina Pigeon Chow Checkers, 

oystershell grit) and distilled water. Birds that died (TD) had 

samples of kidney, liver, and bone analyzed for lead content. Ten 

control (CS) and 30 treatment (TS) doves that survived were sacrificed 

for comparison. Mortality for controls and those receiving 1, 2, or 

4 pellets was 0%, 24%, 60%, and 52%, respectively. Kidney and liver 

lead concentrations in TD birds were higher (P<0.05) than in CS or TS 

doves. Bone lead concentrations for TS and TD doves dosed with 1 lead 

shot tended (P>0.05) to be higher than CS birds. The TS and TD doves 

that received 2 and 4 pellets had higher (P<0.05) bone lead than CS 

doves. (Supported by an Alabama Academy of Science Student Research 

Grant and AAES Project No. 13-0048). 

INTERACTION BETWEEN YERSINIA PESTIS AND MOUSE PERITONEAL 

MACROPHAGES. Kokila Bhatia and Robert J. Zahorchak, Department 

of Biological Sciences, University of Alabama in Huntsville, 

Huntsville, AL 35899. 

The ability for Yersinia pestis to produce the plague+ V 

and W antigens is an established virulence determinant (Vwa ). 

We investigated the effect of this determinant on the survival 

and growth of Y. pestis in macrophages. Cell cultures of 

elicited mouse peritoneal macrophages were infected with Vwa 

and Vwa strains of Y. pestis. A comparison was made on the 

efficiency of phagocytosis and subsequent killing of yersinia^ 

within the macrophages. Large numbers of intact Vwa 

yersiniae, including many dividing forms, were seen within the 

infected macrophages. Examination by transmission electron 

microscopy indicated that the intracellular bacteria wer| 

bounded by membranes. Intracellular multiplication of Vwa 

yersiniae was demonstrated by the progressive increase in 

bacterial counts in macrophages fixed 2 and 6 hours after 

infection. V^a yersiniae were apparently unable to survive asa 

well as Vwa Y. pestis within the macrophages. These result 

support the suggestion that the Vwa determinant affects the 

survival and multiplication of Y^ pestis after phagocytosis by 

macrophages. 
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THERMAL STRESS RESPONSES OF THE FRESHWATER SHRIMP, PALAEMONETES PALU- 

DOSMUS. David H. Nelson; Department of Biology, University of South 

Alabama, Mobile, AL 36688 

Thermal tolerances and preferences were determined for a lotic 

species of freshwater shrimp acclimated in the laboratory to four 

constant temperature regimes (20°C, 24°C, 28°C and 32°). Critical 

thermal maxima ranged from 36° to 38°C; values were directly related 

to acclimation temperatures. Specimens manifested several stress 

responses that are described and compared. The ability to thermo- 

regulate behaviorally was tested in a horizontal thermal gradient 

ranging from 18° to 36°C. Apparent differences in thermal preferenda 

were considerably more variable than corresponding values for thermal 

tolerance. Tolerance and preference data are compared with those 

collected from a lentic freshwater shrimp, Palaemonetes kadiakensis. 

VITELLOGENIN SYNTHESIS IN THE CRICKET OVARY. J. T. Bradley, H.-C. 

Chang, T. G. Dawkins, and G. J. Harber, Department of Zoology- 

Entomology, Auburn University, AL 36849. 

Yolk protein precursors, vitellogenins (VG), are synthesized and 

secreted by the fat body of adult female insects during vitello¬ 

genesis, and in a few dipterans, the ovary also produces VG. In this 

study vitellogenic ovaries of the cricket, Acheta domesticus, were 

examined for VG-synthesizing activity. Ovarian tissue from 48- to 

60-hour-old adult females was cultured in vitro with 14C-leucine or 

35S-methionine for 2-4 h at 30°C. Tissues and media were then assayed 

for labeled VG polypeptides by immunodiffusion immunoprecipitation, or 

polyacrylamide gel electrophoresis. The results indicated that VG was 

synthesized and secreted by the cricket ovary. Isolated ovarioles, 

the ovarian epithelial sheath, and lateral oviduct tissue each synthe¬ 

sized detectable VG. Injection of 4 yg of juvenile hormone (JH) I 

into females decapitated prior to induction of JH-dependent VG 

synthesis did not induce detectable VG synthesis. This is the first 

report of ovarian synthesis of immunoreactive VG by an orthopteran. 

What factors regulate ovarian VG synthesis and the relative 

contributions of fat body- and ovary-derived VG to total egg yolk 

protein in A. domesticus are not yet known. 

SCATTERHOARDING BEHAVIOR IN GRAY SQUIRRELS (SCIURUS CAROLINENSIS) 

Daureen Nesdill and R.S. Lishak, Dept, of Zoology-Entomology, Auburn 

University, AL 36849. 

The primary function of the hoarding of food items is to ensure a 

sufficient food supply during periods of scarcity. Gray squirrels 

scatterhoard (bury one nut per burial site) mainly oak and hickory 

nuts in the fall for use during winter. By scatterhoarding within a 

restricted region of their home range, gray squirrels may reduce the 

time and therefore the energy required for nut retrieval during 

winter. Nut burial areas were determined for 18 individually marked 

squirrels by collecting behavior plus location data for two fall 

seasons. Nut burial areas were found to be restricted and averaged 

23.22±9.1 percent of a squirrel's home range. 
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SPIDERS IN ALABAMA: AN INTRODUCTION TO ARANEAEAN HABITS AND MOR¬ 

PHOLOGY. Paul J. Breslin and Mark Brennan, Dept, of Biology, Univ of 

Ala., University, AL 35486. 

The brown recluse spider (Loxosceles reclusa) is found in 

Alabama in dark, unfrequented spaces. It prefers woodpiles, attics 

and closets. When disturbed, as when donning clothing, it will bite. 

Loxosceles' venom is chiefly cytotoxic with hemolytic properties. 

Necrosis is caused by the venom's ability to activate the clotting 

mechanism to form microthrombotic masses which block venules and arte¬ 

rioles. In severe cases an extensive, necrotic-based ulcer forms and 

healing may take as long as five months. Excision and skin grafting 

are required in most cases. Most reported bites are minor and readily 

heal causing some investigators to conclude that many victims have a 

natural defense to the venom. However, these small necrotic lesions 

are probably not caused by the bite of the brown recluse. Loxosceles 

venom is so virulent even a minute amount is sufficient to cause 

severe local and systemic reactions, (15 /jg will kill a rabbit). In 

these less severe reactions, the culprit is most likely a similar 

sized, brown wolf spider (Lycosidae). Wolf spiders possess a necrotic 

venom and inhabit our region in great numbers. They are not particu¬ 

larly venomous but they will bite readily. Wolf spiders may inflict a 

serious wound upon persons who are abnormally susceptible to spider 

venom. While the wound won't be as serious as that of the brown 

recluse, there is room for mistaken identity. 

HISTOCHEMISTRY AND FUNCTION OF THE NEPHRON OF THE SLIDER TURTLE 

PSEUDEMYS SCRIPTA. Markus Gross and William R. Garstka, Dept, of 

Biological Sciences, Univ. of Ala. in Huntsville, Huntsville, AL 35899. 

A portion of the nephron, called the sexual segment, functions in 

male squamate reptiles (lizards and snakes) as an accessory sexual 

gland; the secretions of this structure are known to promote sperm 

motility. The seasonal hypertrophy and secretory activity of the sex 

segment are under androgenic control. Past examinations of turtle 

kidneys have failed to identify an analogous or homologous structure 

based on the lack of evidence of seasonal tubule hypertrophy. Our 

studies of P. scripta have confirmed the lack of seasonal variation in 

tubule diameter, but established seasonal variation in overall kidney 

size. In addition, we have evidence that the_P. scripta nephron is 

secretory and that the secretions may affect sperm maintenance and 

motility. The kidney of male P. scripta reaches maximum size during 

July through September, and minimum size during the winter. Light 

microscopy has revealed mildly eosinophilic granules in certain 

columnar tubule cells which test positive for glycoprotein (PAS), acid 

mucopolysaccharide (Alcian Blue), protein (Bromophenol Blue) and mucin 

(Toluidine Blue 0). Electron microscopy was used to determine the 

presence of Golgi and mitochondria, characteristics of secretory cells. 

Our studies further show evidence of a seasonal pattern of total kidney 

lipid and of activational and inhibitory effects of kidney homogenate 

on sperm from the ductus deferens that are coincident with the male 

turtle sexual cycle. 
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I1ABITRAPS: A NEW TYPE OF TRAP FOR SCYLLARID AND OTHER LOBSTERS. 
George B. Cline and Charles W. Hardwick, Jr., Biology Dept. Univ. 

of Ala. in Birmingham, Birmingham, Ala. 35294 

We have designed a simple and useful trap, which is also a 

habitat (habitrap), for scyllarid lobsters. The design is based on 

two observed characteristics, a preference for a habitat during 

daylight, and a tendency to push things that can be moved (hence the 

common name bulldozers). One species Scyllarides nodifer appears 

to be migratory in the Gulf of Mexico and is seasonally trawled by 

shrimpers when the lobsters leave rubble areas. Our habitraps, which 

are simple, cheap, and made with few tools, may be useful in 

increasing the catch by trapping lobsters in these non-trawlable 

areas. We split discarded 5 gallon metal cans lengthwise to start. 

Next, a slit is made in the top of each half from end to end and the 

metal turned back to make a 2" vent. Units are weighted along the 

bottom sides with scrap pipe. Foam flotation is added to keep the 

units top side up when sinking. A door is cut into one end and a 
wire gate installed. The gate is attached to gum rubber tubing which 

is stretched across the top of the door on the inside. When the gate 
is pushed the tubing rotates as a spring, the lobsters enter and the 

tubing closes the gate. The easily replaced bottoms of 2" nylon 

netting on wire frames allow lobsters to recover food from the 
substrate. We have linked up to 10 units together with polypro rope 

to form trap lines. The trap lines can be deployed from a moving 

boat by throwing the first trap over and letting the drag pull the 

others. The last unit overboard is designed specifically to pull the 

line forward while settling to keep the units apart. Units can be 

hot dipped galvanized during construction to prolong their life. 

AMMONIA RELEASE FROM CULTURED NORMAL AND DYSTROPHIC MUSCLE CELLS. 

Nellie Burke Maulsby, Biology Dept., Oakwood College, Huntsville, AL 

35896. Ronald B. Young, Dept, of Biological Sciences, Univ. of Ala. 

in Huntsville, Huntsville, AL 35899. 

The concentration of ammonia in the medium from cultured normal 

and dystrophic chick muscle cells was measured by an ultraviolet 

spectrophotometric assay and expressed as ug ammonia released/mg 

protein in the cells. In normal 7-day cultures incubated for 24 hours 

in Eagle's Minimum Essential Medium supplemented with 10% horse serum 

and 5% embryo extract, the ammonia released by the cells was 2.49 + 

0.14 ug/mg protein. For dystrophic cells cultured under the same 

conditions, the ammonia released was 3.62 0.32 ug/mg protein. The 

protease inhibitor leupeptin inhibited ammonia release to the same 

extent in normal as in dystjrophic cultures. The protease inhibitor E- 

64 had no significant effect on ammonia release by either normal or 

dystrophic cells. Tetrodotoxin and KCl treatments, used to block 

action potentials in the cells, were ineffective in altering the 

ammonia released by either normal or dystrophic cultrues. These 

results suggest that the source of the elevated ammonia from 

dystrophic cells is not ammonia released from increased protein 

breakdown or ammonia released as a consequence of increased twitch 

activity by dystrophic cells. 
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RHIZOCTONIA-INSECT POPULATION RELATIONSHIPS IN THE BIOCONTROL OF 
COTTON SEEDLING DISEASE WITH MYCOPHAGOUS COLLEMBOLA. E. A. Curl, 
Dept, of Botany, Plant Pathology, and Microbiology, and James D. 
Harper, Dept, of Zoology-Entomology, Auburn University, AL 36849. 

Fungus-feeding springtails (Insecta: Collembola) can reduce the 
inoculum density (ID) of the plant pathogen Rhizoctonia solani in 
soil and thereby effectively lower the disease severity index (DSI) 
of cotton seedlings. The relationship between pathogen ID and the 
collembolan population density required for significant disease sup¬ 
pression was studied in controlled-environment growth chamber tests. 
A sandy loam field soil, air-dried to eliminate natural populations 
of the microfauna, was supplemented with R_. solani inoculum 
(infested, chopped oats) at 0.5 g/kg soil and populated with 
laboratory-reared collembolan species (Proisotoma minuta and 
Onychiurus encarpatus) at levels from 0 to 2000/kg soil. Percentage 
emergence of cotton seedlings was always higher in the presence of 
Collembola than in insect-free soil. However, a 70% emergence in 
soil with 1000 insects/kg was not significantly different from 77.5% 
with 2000/kg; a 37.5% emergence was recorded for plants in 
Rhizoctonia-infested soil without insects. The DSI in pathogen- 
infested soil without Collembola was significantly higher (3.8 on a 
0-5 scale) than in soil with 1000 (2.4) or 2000 (1.6) insects/kg. In 
another experiment, using a fixed insect population of 1700/kg soil 
and a varied pathogen ID, the DSI was significantly reduced when the 
ID was 0.05 or 0.1 g/kg but not when the ID was raised to 0.5 or 1.0 
g/kg. Collembola added to soil without supplemental Rhizoctonia 
inoculum had no injurious or adverse effects on cotton plants. 

INVESTIGATION OF ENVIRONMENTAL FACTORS AFFECTING POPULATION SIZES OF 

THE FLATTENED MUSK TURTLE, STERNOTHERUS DEPRESSUS. Amanda R. Johnson 

and Ken R. Marion, Department of Biology, University of Alabama at 

Birmingham, Birmingham, AL 35294 

Earlier studies of Sternotherus depressus, the flattened musk 

turtle, indicated possible deleterious effects of siltation on 

population levels. Various environmental parameters (site physical 

description, seasonal food availability, total suspended particulates, 

and water chemistry) were analyzed at known S^. depressus habitats. All 

data were collected from streams in the Warrior River drainage in 

Alabama during 1983-84. Sites were selected to encompass high to low 

population densities. Comparisons of these quantitatively measured 

environmental parameters showed minor variations, other than seasonal, 

and there was little correlation to population densities. Behavioral 

studies in the laboratory indicate a preference for streams with sand 

substrates mixed with flat rocks. 
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CHICKEN MYOSIN HEAVY CHAIN MULTIGENE FAMILY. Debra M. Moriarity, 

Christopher McGee and Ronald B.Young. Dept, of Biological Sciences, 

University of Alabama in Huntsville, Huntsville, AL 35899 

Myosin, the major structural protein of the contractile apparatus, 

consists of two heavy chains with MW of 200,000 complexed with 2 to 4 

light chains of MW 17,000-21,000. Both the heavy and light chains 

exhibit polymorphism that can be tissue and developmental-stage 

specific. Myosin heavy chain has been shown to be encoded by a 

multigene family consisting of 3-13 different genes in various 

species. We have characterized seventeen genomic clones isolated from 

a chicken genomic library cloned in Charon 4A lambda bacteriophage 

which contain coding sequences for myosin heavy chain. Restriction 

maps were obtained for each clone and the 3'ends of the genes as well 

as the direction of transcription were identified by hybridization 

procedures. Possible tissue specificities of each of the clones was 

assessed by dot-blot hybridization to cDNA templated by RNA from 

various chicken tissues. Fragments from the 3' ends of several of the 

clones were subcloned into pBR322. Restriction maps were obtained for 

two of these subclones. DNA sequence data for one of the subclones has 

also been obtained and shows good correlation with the known amino 

acid sequence of the protein. Comparison of restriction maps of the 

seventeen genomic clones from the chicken indicates that at least 

twelve different myosin heavy chain genes are represented. 

Hybridization data indicate that embryonic skeletal muscle, adult fast 

and slow twitch skeletal muscle, and cardiac muscle myosin heavy chain 

genes are present, enabling us to further study myosin heavy chain 

isoform switching using these clones. 

HETEROCHRONY AND THE EVOLUTION OF AVIAN SOCIALITY. Marcy F. 

Lawton and Robert 0. Lawton, Dept, of Biological Sciences, 

Univ. of Alabama in Huntsville, Huntsville, AL 35899. 

Heterochrony, or evolutionary change in the timing of 

ontogeny, appears to be important in the evolution of avian 

sociality. The retention of juvenile characteristics in 

sexually mature individuals is widespread in the class Aves, 

occurring in at least 16 families. Experiments with two 

taxa show that sub-adult appearance, even in sexually mature 

individuals, reduces the aggression from older birds with 

definitive adult appearance. This reduction of aggression 

can allow sexually mature birds to remain on their natal 

territories in association with their parents and/or other 

older birds, and is an essential prerequisite for flock 

formation. The corvids, and especially the New World jays, 

offer a wide variety of social systems in which to examine 

the social effects of heterochrony. 
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COMBINED EFFECTS OF PGE2 AND MONONUCLEAR ADHERENT CELLS ON THE 

SYNTHESIS OF FETAL HEMOGLOBIN IN ADULT BLOOD BFU-E COLONIES. Mukul 

C■ Datta, Dept, of Chemistry and Carver Research Foundation, Tuskegee 

Institute, AL 36088. 

In an attempt to understand the mechanism of the increased for¬ 

mation of fetal hemoglobin (Hb F) in adult life, ficol-paque separa¬ 

ted total mononuclear cells from blood of normal adults were cultured 

in the methylcellulose system and the effect of PGE2 (1.5 x 10-” m) 

was monitored. The synthesized 35s-methionine labelled hemoglobin 

(Hb) at the end of 8 or lU days in culture was isolated by DEAE-cell- 

ulose chromatography. Quantitation of the synthesized Hb showed an 

increased synthesis of total Hb accompanied by a preferential synthe¬ 

sis of Hb F (ranging between 39? to 71?) over the respective untreat¬ 

ed controls. Partial removal of mononuclear adherent cells by a sin¬ 

gle two-hour adherence in plastic dishes continued to demonstrate the 

stimulatory influence of PGE2 on Hb F synthesis in the non-adherent 

cells, but the magnitude of fetal Hb synthesis was reduced. On the 

other hand, the removal of adherent cells by a two-step adherence 

procedure virtually eliminated the effect of PGE2 on the preferential 

Hb F production in the remaining cells but not on the stimulation of 

total Hb production, suggesting a dual action of PGE2. These results 

tend to indicate that in our culture dishes a combination of mononu¬ 

clear adherent cells and PGE2 may have established an environmental 

change and subsequently programmed adult erythroid progenitors for 

phenotypes which differ in the ratio of Hb F : Hb A. (Supported in 

part by the N. I. H. Grant RRO-8091). 

Yolk-Protein Transport Across the Epithelium of Vitellogenic Follicles 

in Acheta domesticus. John C. Dennis and James T. Bradley, Dept, of 

Zoology/Entcmology, Auburn University, AL 36849. 

This study is a transmission electron microscope survey of the 

f ollicular epithelium and the oocyte surface of vitellogenic follicles 

i n the house cricket Acheta domesticus. Yolk protein synthesis in the 

f at body and its specific uptake by the oocytes is hormonally regu- 

1 ated in most insects. To reach the oocyte, hemolymph-bome yolk 

protein, vitellogenin, must cross several tissue layers the last of 

which is a single layered epithelium. The follicle responds to 

hormonal signals with changes in follicle cell morphology and the 

beginning of receptor-mediated uptake of vitellogenin by the oocyte. 

F ollicle cells over the lateral portions of the follicles appear to be 

closely apposed and have numerous junctional complexes along their 

basolateral surfaces during vitellogenin uptake. Large spaces between 

follicle cells, the morphological sign of patency, are seen only at 

the poles of the follicles during most of vitellogenesis. The apparent 

segregation of large intercellular channels to the polar regions may 

play a role in the nonrandom distribution of the two yolk proteins in 

the mature eggs of the house cricket. 
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NOTES ON SOME LITTLE KNOWN SCALE INSECT PREDATORS RECENTLY COLLECTED 
IN ALABAMA. Gary L. Miller and Michael L. Williams, Dept, of Zoology- 
Entomology, Auburn University, AL 36849 

Scale insects (Homoptera: Coccoidea) represent a group of insects 
that can be very destructive to the ornamentals industry. Many of the 
natural enemies of these insects are not well known and are poorly 
represented in collections. Newly detected scale predators in Alabama 
are species of jumping tree bugs (Hemiptera: Miridae: Isometopinae) 
and the dusty-wings (Neuroptera: Conipoterygidae). 

The isometopines Corticon's siqnatus (Heidemann) and Lidopus 
heidemanni Gibson were collected on silver maple, Acer saccharinum L. 
in Auburn, AL, on 21 June 1984. Both species were associated with pop¬ 
ulations of gloomy scale, Melanaspis tenbricosa (Comstock) and were 
often found under lichens and bark on the tree. Previously, C. siqna¬ 
tus was recorded from DC, FL, NC, PA, TX, WV, Canada and Mexico. 
Lidopus heidemanni was recorded from FL, IL, NC, TN, TX and Mexico. 

Adults and larvae of Semedalis vicaria (Hagen) (Neuroptera: Coni- 
opterygidae) were collected in Auburn, AL, on 6 August 1984 on bald 
cypress, Taxodium distichum (L.) and were observed feeding on Parthen- 
olecaniurn sp. Life history studies indicate the average duration of 
third instars was 4.5 days (4-7), prepupal stage lasted 5*5 days (4-8), 
the pupal stage lasted 7«7 days (6-9) and adult longevity was 9.9 days 
(2—18). Duration of the egg stage and first and second instars were 
not determined. Semedalis vicariawas previously recorded from much of 
eastern North America. 

The two different species of jumping tree bugs and the single 
species of dusty-wing represent new distribution data and new state 
records for Alabama for these insects. 

ROOT-SPLITTING IN COTTON INDUCED BY NEMATODE INFECTION. Roland R. 
Dute, Dept, of Botany, Plant Pathology, and Microbiology, Alabama 
Agricultural Experiment Station, Auburn Univ., Auburn, AL 36849. 

Cotton roots of the susceptible line M8 when heavily infected by 
root-knot nematodes (Meloidogyne incognita acrita Chitwood and Oteifa) 
possess longitudinal splits probably caused by pressure both from the 
enlarging nematodes and proliferating stelar tissues. Investigations 
using both light and scanning electron microscopy show the majority of 
splits to extend from the root's surface through the cortex. Such 
cracks often are separated from the vascular tissue of the stele by a 
periderm whose outer cells possess suberized walls. In a few cases it 
appears as if these splits may even reach the vicinity of the xylem 
within the stele. Presently, we are attempting to corroborate the 
latter observation under conditions that avoid all manipulative arti¬ 
facts. Should it be proven true, then a direct pathway could exist in 
such instances for the entrance of secondary vascular pathogens into 
the root. 
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HOLES BORED IN THE SURF CLAM DONAX DOROTHEAE BY MOON SNAILS. Gerald 

T. Regan, Dept, of Biology, Spring Hill College, Mobile, AL 36608. 

The moon snail Polinices duplicatus rasps away the substance of 

the valve of these clams with its radula, leaving generally circular 

entrance holes in the outer surfaces and exit holes in the inner 

surfaces. I presented a total of 63 selected clams to a total of 22 

isolated captive snails, all collected from surf zones at or near 

Dauphin Island (clam mean length: 6.0 mm, 2.7-15.0, S.D. 2.74; snail 

mean diam.: 15.6 mm, 2.5-42.5, S.D. 13.7). Unable to use the hole 

dimension used by Wiltse (1980, J. Exp. Mar. Biol. Ecol. 42:187-199), 

1 measured the maximum diameter of the exit holes in clams of known 

length bored by snails of known maximum shell diameter and performed 

a stepwise multiple regression analysis of 61 cases, using hole 

diameter as the dependent variable. Hole diameter 

predicted by 

Y = .1084 + .03467 X 

where Y is hole diameter and X is snail shell size. Although clam 

length did not enter the equation, larger snails boring shorter clams 

tended to produce greater chamfer in the cross-sectional shape of the 

hole. All of the shapes of bore holes previously seen in D. 

dorotheae valves collected from beach drift (Morrissey, personal 

communication) seem to be accounted for by this relationship, making 

it likely that the moon snail is the major boring gastropod predator 

on these clams in this ecosystem. Dauphin Island Sea Lab and Spring 

Hill College helped support this work. 

PROTEINASE INHIBITOR ACCEPTOR MOLECULE ASSOCIATED WITH MURINE 

EPIDIDYMAL SPERMATOZOA. D.J. AARONS, J.L. SPEAKE, AND G.R. POIRIER, 

DEPARTMENT OF BIOLOGY, UNIVERSITY OF ALABAMA AT BIRMINGHAM, 

BIRMINGHAM, AL 35294. 

An acceptor molecule for an acrosin inhibitor was isolated from 

the supernatant of frozen-thawed murine epididymal sperm by affinity 

chromatography. The inhibitor, a product of the seminal vesicle, was 

used as the ligand. The acceptor molecule has a molecular weight of 

15,000 daltons, is heat labile and does not hydrolyze BAPNA or BAEE 

but will reduce seminal vesicle inhibitor (SVI) activity in these 

assays. The acceptor molecule can be detected by an enzyme linked 

immunosorbent assay (ELISA). Turkey egg white and lima bean trypsin 

inhibitors will decrease the amount of SVI that will bind with the 

acceptor while non inhibitor type proteins, e.g. bovine serum albumin 

or insulin, have no effect. In addition, turkey egg white trypsin 

inhibitor will decrease the amount of SVI capable of binding to 

washed sperm. The molecular differences between turkey egg white and 

lima bean trypsin inhibitors suggest that the active site, i.e. the 

inhibiting site, may be involved in reducing the amount of seminal 

inhibitor able to bind the acceptor. 
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GROWTH PATTERNS IN CHRONICALLY INSTRUMENTED PIGLETS. G. Godov. JEP 

Sams, R. Lyrene, J. Philips. Div. Perin. Med., Univ. of AL at B'ham. 

The pig has become a widely used research animal because of its 

anatomical and physiological cardiovascular similarities with man. We 

followed the growth curves of 5 piglets of varying species after 

chronic cardiovascular instrumentation. Age at surgery varied from 3 

to 5 weeks. Piglets were anesthetized and mechanically ventilated. A 

left thoracotomy was performed and a pulmonary artery catheter, a left 

atrial catheter and an electromagnetic pulmonary artery flow probe 

were placed. Catheters were also placed into the the descending aorta 

and inferior vena cava. All devices were passed subcutaneously to a 

pouch sutured to the left flank. Prophylactic intravenous tetracycline 

was given daily after surgery. The source of nutrition was 16? Pig 

Grower B-20*. The experiments performed in these animals consisted of 

the injection of heat-killed microorganisms; hemodynamic changes were 

recorded and these responses were modified by different compounds. 

The growth patterns of these 5 piglets are shown below: 

ANIMAL NO. I II III I¥ ¥ 

Day of surgery (Wt. in kg) 12.3 5.5 7.2 6.8 6.4 

10 days post 14.5 6.3 7.8 7.6 8.5 

20 days post 17.5 7.8 10.3 10.0 11.0 

30 days post 9.4 12.8 12.2 

40 days post 15.4 

These results show that: ; 1) All animals fell off the normal growth 

curve after surgery; 2) Two animals achieved normal weight gain veloc¬ 

ity within the first 10 days post surgery and two more reached normal 

growth rates between days 11 and 20 after surgery. Thus, growth became 

normal after a variable post operative time interval. We conclude that 

adequate growth velocity can be achieved in this preparation. 

DISTURBANCE AND REGENERATION IN A TROPICAL LOWER MONTANE RAIN 

FOREST. Robert 0. Lawton, Dept, of Biological Sciences, Univ. of 

Ala. in Huntsville, Huntsville, AL 35899. 

Treefall is the dominant mode of forest disturbance in the 

Monteverde Cloud Forest Reserve in the Cordillera de Tilaran of 

Costa Rica. About 1% of the forest canopy is opened each year by 

treefalls at a density of 4 to 5/ha/yr. Most gaps are small, but 

the 5% of the gaps which are larger than 100 m2 contribute 35% of 

the total gap area. Although gaps vary considerably in important 

attributes, several important trends in gap-phase regeneration 

are clear. The leaf area index increases logarithmically over 

time, and after the effect of log(time) is taken into account, 

still increases with the logarithm of gap area, or with gap 

aperture. As regeneration proceeds, the contribution of canopy 

tree species to the vegetation increases. Saplings of eight tree 

species are concentrated upon nurse logs, while sapling of two 

three species are concentrated upon disturbed mineral soil. 
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SALINITY TOLERANCES OF TWO SYMPATRIC SPECIES OF MYSID CRUSTACEANS. 
Richard F^_ Modi in. Dept, of Biol. Sciences, Univ. of Alabama in 
Huntsville, AL 35899 & Dauphin Island Sea Lab, Dauphin Island, 
AL 36528. Anita Owens, Dept, of Biology, Univ. of South Alabama, 
Mobile, AL 36688. 

Mysidosis bahia and FI. a 1 myra commonly occur in bays and estuar¬ 
ies of northern Gulf of Mexico. Mysidopsis bahia prefers marine 
habitats, while M. almyra is found in estuaries. Even though their 
ecophysiology is poorly known, these species are extensively used 
to test toxicity of pollutants that enter the Gulf of Mexico. This 
project examined survivorship of these species at five different 
salinities (S), 5, 10, 15, 20 and 30 °/00S. Specimens were acclimat¬ 
ed to 15 or 25 °/00S prior to experimental runs. Results indicated 
that M. almyra is more tolerant of dilute sea water than M. bahia. 
At an acclimation temperature of 25°C and salinity of 25 °/00S, 
LD50s of M. almyra were > 60 hrs at 15, 20 and 30 °/00S, while 
those of M. bahia were such only at 20 and 30 °/00S. Effect of 
acclimation to three temperatures, 15, 20 and 25°C, on salinity 
tolerance was examined with specimens of M. almyra. When acclimated 
t° 25 °/00S, M. almyra tolerated lower salinities better at 15°C 
than at 20 or 25°C. However, when acclimated to 15°/00S, M. almyra 
tolerated higher salinities better at 15°C than when acclimated 
to 20 or 25°C and, conversely, at 20 and 25°C M. almyra tolerated 
lower salinities better than at 15°C. 

BIOLOGICAL MONITORING OF POLLUTION IN MOBILE BAY. Ken R. Marion, 

Biology Department, and Steven A. Barker and Robert L. Settine, UAB 

GC/MS Center, University of Alabama at Birmingham, Birmingham, AL 

35294. 

Results of the third year of a study of organic pollutant levels 

in indicator organisms from Mobile Bay are presented. The sentinel 

organisms employed were the American oyster (Crassostrea virginica) 

and the brackish water clam (Rangia cuneata). Pollutants were 

identified and quantified by using gel permeation chromatography 

followed by fused silica capillary GC/MS analysis. The results, as 

in the first two years, indicate a wide variety of organic 

contaminants in the bivalves examined. Aromatic hydrocarbons, 

aliphatics, and chlorinated hydrocarbons are among the chemical groups 

represented. Levels, however, remain in the ppb range, indicating 

that organic pollution of Mobile Bay is currently not severe or 

chronic. The third-year data continued to demonstrate inter-site 

variability, but seasonal results failed to show the previous trend 

of elevated pollutant levels during spring. Bivalves examined at 

sites in the upper reaches of the Bay generally contained higher 

levels of pollutants. With the opening of the Tennessee-Tombigbee 

Waterway, such data will be invaluable as a baseline for future 

environmental quality trends in Mobile Bay. 
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ATTENUATION CONTROL OF THE pyrBI OPERON IN ESCHERICHIA COLI K- 

12: THE ROLE OF TRANSLATION. Kenneth L. Roland, Frances E. 

Powell and Charles L. Turnbough, Jr. Dept, of Microbiology, 

UAB, Birmingham, AL 35294. 

Experiments in this laboratory have suggested a model for 

regulation of pyrBI operon expression in E. coli K-12 in which 

the relative rates of UTP-dependent transcription within the 

pyrBI leader region and coupled translation of the leader 

transcript control transcriptional termination at an attenuator 

preceding the structural genes. To demonstrate that the leader 

region is translated, we have constructed a pyr::lacZ fusion 

plasmid which joins the pyrBI promoters and the leader region 

through amino acid eleven to the ninth codon of lacZ. The 

resulting fusion protein has been purified and the sequence of 

the amino-terminal 26 amino acids has been determined. The 

results of this work suggest that the leader region is 

translated in vivo. Additionally, the ATG initiaton codon for 

the leader polypeptide has been changed to ACG by 

oligonucleotide-directed mutagenesis. The ACG initiation codon 

drastically reduces translation of the leader region. Under 

these conditions, pyrBI expression is reduced and regulation is 

several-fold less than wild-type. The effect of this mutation 

demonstrates the requirement for translation of the leader 

region in regulation of the pyrBI operon. 

FIELD AND LABORATORY OBSERVATIONS OF CLIMBING BEHAVIOR OF UCA 

LONGISIGNALIS■ W. B. Harper and A. Houston Williams, Dept, of 

Zoology-Entomology, Auburn University, AL 36849. 

Field and laboratory observations of the activity and behavior of 

Uca longisignalis (Gulf mud fiddler crab) were conducted during July 

and August 1984 in Airport Salt Marsh at Dauphin Island, Alabama. 

Daily observations of crabs within the marsh indicated that mean 

density of Uca was 15.2 m 2 with females being 1.6 times as numerous 

as males. When low tides occurred at night, 19-100% of the active 

crabs exhibited vertical migration on Spartina alterniflora stems as 

the tide rose. Heights of these crabs on Spartina varied from 7.8 to 

36 cm above the substratum and were positively correlated with the 

tidal level. Sex ratios of climbing crabs indicated that 3 to 4 times 

as many females as males were climbers. When high tides occurred 

during the day, no climbing behavior was observed. 

Laboratory observations of Uca activity indicated that in an 

experimental tank which contained a predator, the blue crab 

(Calllnectes sapidus) , Uca occurrence on the substratum was decreased. 

Additionally, climbing behavior only was observed in the experimental 

tank. Thus, climbing behavior by Uca is thought to represent a 

predator avoidance strategy. Male crabs may be inhibited from 

climbing as often as females because of their enlarged chellped. 

Visual predators such as birds may inhibit all climbing behavior 

during the daytime. 
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DIZYGOTIC TWINNING, SOCIOENVIRONMENTAL FACTORS, AND HUMAN REPRODUCTIVE 

POTENTIAL Janet P. Abbott-King, Dept, of Zoology-Entomology, Auburn 

University, AL 36849 

Twinning is an important biologic event and evidence suggests that 

it is an integral reproductive strategy in the human population that 

persists because of socioenvironmental pressures. Studies show that 

the incidence of twin conceptions is higher than the commonly accepted 

figure of 1:80 and indicate that humans have not fully achieved 

uniparity. While the frequency of monozygotic twinning is uniform 

throughout the human population with few exceptions, the frequency of 

dizygotic twinning varies with maternal age, parity, race, and within 

and between countries. It has been hypothesized that pituitary gonado¬ 

trophins play a substantial role in causing multiple ovulation. Evi¬ 

dence to support this hypothesis comes from a number of studies on 

patients treated for anovulation with gonadotrophins or clomiphene, an 

agent that releases pituitary gonadotrophins. These studies indicate 

that polyovulation is dose related. It is significant that investiga¬ 

tors find high rates of dizygotic twinning among: illegitimate mater¬ 

nities, legitimate conceptions within the first three months after mar¬ 

riage, prompt post-war conceptions, island populations, rural popula¬ 

tions, and large families. These twinning phenomena suggest the exis¬ 

tence of socioenvironmental factors which exert control on multiple 

ovulation via pituitary response to psychobiological stimuli, e. g. 

emotional stress. 

THE RED FOX AS A DEFINITIVE HOST FOR SARCOCYSTIS SPP. FROM WHITE¬ 

TAILED DEER. David S. Lindsay, Byron L. Blagburn, and James A. 

Ernest, Depts. of Pathology and Parasitology, and Animal Health 

Research, Auburn University, AL 36849. 

Heart and tongue samples from 17 white-tailed deer were examined 

microscopically for the presence of muscle cysts of Sarcocystis spp. 

Five cf 17 heart samples (29.4%) and 16 of 17 tongue samples (94.1%) 

were positive. Sarcocysts were thin-walled and morphologically 

similar to Sarcocystis odocoileocanis described from white-tailed 

deer. Bradyzoites digested from cysts were cresent-shaped and meas¬ 

ured 12-15 by 3-5 pm (mean, 13.2 by 3.7 pm, N=25). Heart and tongue 

tissues from 4 white-tailed deer were fed to 2 red foxes and one gray 

fox. The gray fox and one of the red foxes shed sporocysts of 

Sarcocystis spp. in their fecps 8 days after ingestion of infected 

tissues indicating that they serve as definitive hosts. Previous 

reports have demonstrated that the gray fox is a definitive host for 

Sarcocystis spp. in white-tailed deer, but studies on transmission to 

red foxes have been inconclusive. Results of the present study 

suggest that the red fox is a definitive host for Sarcocystis spp. 

occurring in white-tailed deer, but is less suitable than the gray fox 

since only one of 2 red foxes became infected. Thick-walled cysts of 

S. odoi from white-tailed deer were not observed in the present study. 
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DEMOGRAPHY OF ISOLATED ISLAND POPULATIONS OF THE GOPHER TORTOISE, 
GOPHERUS POLYPHEMUS. Edward E. Wester, Dept, of Zoology/Entomology, 

Auburn University, AL 36849. 

The gopher tortoise (Gopherus polyphemus), a large, long-lived, 

terrestrial turtle of the southeastern United States, is declining in 

number throughout its native range. Extensive habitat alteration as 

well as human, imported fire ant, and mammalian predation are thought 

to be the principle causes for this decline. Two small island 

populations in Lake Walter F. George, a southwest Georgia reservoir 

created by the damming of the Chattahoochee River, are apparently free 

from these potential impacts and appear to be growing rapidly. All 

tortoises in each of these populations were collected, sexed, aged, 

measured, weighed, marked, and released. One population consists of a 

total of 27 individuals, 19 (70%) of which hatched after the islands 

were created by the 1963 completion of Walter F. George Lock & Dam. 

The other population consists of 45 individuals, 30 (67%) of which 

hatched after the islands were created. Sex ratios are approximately 

1:1 in both populations. Many of these young tortoises are now at or 

approaching sexual maturity and their contributions to population size 

should soon be seen. Study of these populations will continue long 

into the future. They will ultimately serve as reference populations 

against which the demography of deleteriously impacted populations can 

be compared in an effort to determine their status. Funding for this 

research was provided by the Birmingham Audubon Society, the Alabama 

Academy of Science, and the Gopher Tortoise Council. 

RECOVERY DISTRIBUTION OF WOOD DUCKS BANDED AT WHEELER NATIONAL WILD¬ 

LIFE REFUGE. John I). Thompson and Guy A. Baldassarre, Department of 

Zoology-Entomology, and Alabama Agricultural Experiment Station, 

Auburn University, AL 36849- 

Wood ducks (Aix sponsa) were captured during August and September 

1971 through 1983 at Wheeler National Wildlife Refuge, Alabama, using 

wire funnel traps and a cannon net baited with corn and wheat. A total 

of 829 birds was captured, aged, sexed, and fitted with a U.S. Fish & 

Wildlife Service leg band. Totals of 28 direct (19 male, 9 female) and 

34 indirect (24 male, 10 female) recoveries were obtained, and loca¬ 

tions plotted on base maps using latitude and longitude coordinates. 

There was no difference between sexes (P>0.05) in the mean distance 

traveled from banding to recovery sites (males = 391 km., females = 

300 km.), or between direct and indirect recoveries. However, while 

no females were encountered north of the banding site, males were re¬ 

covered as far north as Wisconsin (2) and Minnesota (1), and also 

Illinois (2) and Indiana (1). Presumably, males formed pair bonds with 

northern females wintering in the southeast and accompanied them back 

to northern breeding areas. Direct recoveries away from Wheeler Refuge 

indicated a westerly movement to Louisiana and Mississippi, where 8 

(42%) of the males and 4 (45%) of the females were recovered. Con¬ 

versely, only 3 (16%) males and no females were recovered east or 

southeast of the banding site. 
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ACTIVITY BUDGETS OF MALLARDS AND AMERICAN WIGEON WINTERING AT EUFAULA 

NATIONAL WILDLIFE REFUGE, ALABAMA. Richard E. Turnbull and 

Guy A. Baldassarre. Department of Zoology-Entomology and Alabama 

Agric. Expt. Sta., Auburn Unlv., AL 36949. 

Activity budgets of mallards (Anas platyrhynchos)and American 

wigeon (Anas americana) were studied at Eufaula National Wildlife 

Refuge, Alabama, from November through February, 1983-84. Seventy- 

seven hours of observation were made on 462 individual mallards, while 

49.5 hours were spent in observation of 297 wigeons. There were 

differences (P<0.05) between species in all activities except alert. 

Overall, mallards spent most time resting (42%) and feeding (22%), with 

comfort (16%) and locomotion (14%) the other dominant activities. 

Wigeon spent 54% of their time feeding, 20% locomoting, 15% resting, 

and 9% in comfort activities. Time spent alert, agonistic and courting 

averaged less than 3% in each activity for both species. Throughout 

winter, male mallards spent more time in locomotion activities than 

females (P<0.05); but no differences (P>0.05) in activities between 

sexes were detected for wigeon. For both species, feeding was highest 

in early morning and resting was highest in mid-day and afternoon. 

Mallard feeding was lowest in November and February, while feeding by 

wigeon was lowest in January. Comfort activities remained fairly 

constant for both species throughout the winter months. Activity 

differences between three habitat types were detected for both species, 

attributable to quality and quantity of available food, feeding 

methods, and diet of each species. 

STRUCTURE OF THE NASAL CHAMBER OF THE TURTLE, PSEUDEMYS SCRIPTA. R.W. 

Frieden and W.R. Gartstka, Univ. of Ala. in Huntsville, Huntsville, AL 

T5899. 

Our studies confirm earlier results of Parsons and demonstrate a 

complex nasal chamber in the turtle P. scripta; the external nares open 

into the dorsolateral region of a domed area dorsal and anterior to an 

ellipsoid nasal chamber with the choanae ventral and posterior. Careful 

dissection of the tissues surrounding the nasal chamber revealed a 

single large nerve entering the dorsal domed portion of the nasal 

chamber from the olfactory bulb and extending intranasally towards the 

choanae. No discrete structure that could be identified as a 

vomeronasal or Jacobson's organ was found, in further confirmation of 

Parsons. Histological studies using myelin-specific staining (Luxol 

Fast Blue) of paraffin sections as well as whole, cleared preparations 

stained for myelin (with Sudan Black) revealed no intranasal myelinated 

neurons. However, the nerve leading from the olfactory bulb was 

myelinated and was the apparent source for all intranasal neurons. 

Sudan Black staining also revealed the presence of external myelinated 

neural connections (trigeminal?) ventrolateral to the nasal chamber. 

Ciliated columnar epithelial cells, thought to be mucous producing 

cells, were observed to be most densly distributed in the dorsal half 

of the anterodorsal domed portion of the chamber near the external 

nares. Apparent olfactory receptors were observed clustered in small 

pits scattered throughout the ventral and medial portions of the 

chamber near the choanae. 
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CASTRATION OF TURTLES, PSEUDEMYS SCRIPTA. Gary 0. Lawson and William 

R. Garstka, Dept, of Biological Sciences, Univ. of Ala. in Huntsville, 

Huntsville, AL 35899. 

Castration permits studies of sexual behavior and reproductive 

physiology by removing endogenous hormone sources. We have adapted and 

developed surgical techniques for performing orchiechtomy or 

oophorectomy on turtles for these purposes. Under suitable anesthesia 

(Brevital, 15mg/kg, given ip.), the carapace is prepped with 70% 

ethanol and draped with towels. Bilateral rectangular (2x3cm) flaps of 

carapace are cut from the juncture of the third and fourth vertebral 

and third pleural scutes using a circular saw blade (Dremel 400) in a 

flexible shaft rotary tool (Sears 572.25147). Curved mosquito forceps 

are then used for blunt dissection of underlying connective tissue and 

muscle. Hemostasis is achieved using heat (Valleylab E1250) or silver 

nitrate (Grafco 2897-1590) cautery or silk ligature. The gonads are 

identified and then secured with plain forceps. The gonaduct is 

clamped, ligated with silk, cut, and the gonad removed. The cavity is 

then irrigated with reptilian Ringer's, suctioned, and hemostasis is 

applied as necessary. The cavity is packed with gauze and a drainage 

hole is prepared posterior to the incisions. The carapace is cleaned 

with acetone, the packing is removed, a drainage tube is inserted, the 

carapace flaps are replaced, and the carapace is sealed using epoxy 

clay. After 48 hrs. the drainage tube is removed and the drainage hole 

sealed. 

ASPECTS OF EARLY EMBRYOGENESIS IN SOYBEAN, GLYCINE MAX (L.) MERR 
Roland R. Dute and Curt M. Peterson, Dept, of Botany, Plant Pathology, 
and Microbiology, Alabama Agricultural Experiment Station, Auburn 
Univ., AL 36849. 

Pollen tube entry into the embryo sac and the resultant fertili¬ 
zation of the egg lead to a number of developmental changes in the egg 
apparatus (egg plus synergids). The pollen tube enters the embryo sac 
through one of the synergids. It is here that the sperm are thought to 
be released through a pore in the tube wall. Following sperm discharge 
the synergid cytoplasm degenerates; remnants of this cell later serve as 
a pathway for nutrient uptake from surrounding tissues by the proembrya 
The fertilized egg undergoes mitotic divisions to form a proembryo. 
The cells of the proembryo are connected to one another via plasmodes- 
mata within their cell walls, but with the exception of the basal cell 
are symplastically isolated from the surrounding endosperm. Mito¬ 
chondria and plastids (often in the process of fission) are common 
cellular constituents, as are helical arrays of ribosomes. Vacuoles 
within the cells of the proembryo act as lysosomes, digesting organelles 
and bits of cytoplasm. Localized wall ingrowths of the proembryo cells 
appear to serve as pathways for the uptake of nutrients. 
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EFFECTS OF LEAD SHOT INGESTION ON SEVERAL BLOOD PARAMETERS IN MOURNING 

DOVES. Alex George III, Michael E. Lisano, Ralph E. Mirarchi, Dept, of 

Zoology-Entomology, Agri. Exp. Sta., Auburn Univ., AL 36849-4201 

The effect of lead shot ingestion on the bodyweight, hematocrit, 

hemoglobin concentration, and activity of the red blood cell enzyme, 

delta-aminolevulinic acid dehydratase, in mourning doves (Zenaida 

macroura) was investigated for 17 weeks. On 8 November, 1984, 13 pen- 

reared doves were weighed and randomly assigned treatments. Eight birds 

were force-fed one //8 commercial lead shot, while 5 controls received a 

placebo. The birds were randomly placed in stainless steel battery 

cages under controlled conditions of temperature and photoperiod, and 

provided with an a_d libitum supply of food (corn, Purina Pigeon Chow 

Checkers, oystershell grit) and distilled water. All the variables 

were measured 24 hours following treatment, then one week later, then 

every two weeks for 16 weeks. Delta-aminolevulinic acid dehydratase 

activity was significantly lower (P<.01) in the treated birds through¬ 

out the study period. Hemoglobin was significantly lower (P<.05) only 

at 8 days post-treatment for the treated birds. No significant 

differences (P<.05) were detected for hematocrit or body weight. 

VITELLOGENIN PRECURSORS FROM THE FAT BODY OF THE HOUSE CRICKET, 
ACHETA DQMESTICUS. Michael E. Cox and James T. Bradley, Dept, of 
Zoology and Entomology, Auburn University, AL 36849. 

Vitellogenesis in Acheta domesticus is a model system for 
studying hormonal regulation of protein synthesis. Cricket 
vitellogenins (VGs) are two proteins, each composed of unique light 
and heavy chain polypeptides. Using pulse-labeling, immunoprecip- 
itation, and proteolytic digests, we identified two vitellogenin 
precursors (PVs) synthesized in adult female fat body and compared 
peptide map similarities between PVs and VGs. The PVs had molecular 
weights of 205 and 210 kilodaltons, and were processed and secreted 
into the hemolymph 45 minutes after the PVs were synthesized. In 
an effort to clone VG mENA, we have prepared RNA from adult female 
fat body specific polysomes fractionated on sucrose gradients which 
when translated in vitro yield imnunoprecipitatable polypeptides. 

CHARACTERISTICS OF GRAY SQUIRREL ALARM CALLS. Robert S^_ Lishak, Dept, 

of Zoology-Entomology, 215 Cary Hall, Auburn University, AL 36849. 

Calls produced by adult gray squirrels (Sciunts aavolinensis) 

were recorded and characterized spectrographically to determine if 

they meet alarm call requirements of easy detection and localization. 

Three calls described as kuk, quaa, and modulated quaa are emitted at 

a sound intensity of 60-70 db, span a broad frequency range and are 

broken and repetitive in nature. A fourth call, a modulated quaa-moan, 

is a low intensity call which covers a narrow frequency range and does 

not begin and end abruptly. All calls were found to be marginally 

dichotic with regards to binaural intensity differences, but kuks, 

quaas and modulated quaas could be easily localized with the use of 

phase cues. 
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HOLOCENTRID DISTRIBUTIONS ON A JAMAICAN NORTH SHORE REEF. Paul R. 

Furan and A. Houston Williams. Department of Zoology-Entomology, 

Auburn University, AL 36849. 

Distributions of seven species of Holocentrid fishes were 

examined along a depth and coral gradient during August, September, 

and December of 1984 at Discovery Bay, Jamaica. Four species of 

squlrrelfish showed distinct patterns of distribution when surveyed 

along a gradient from back reef to 30 m depth. Myripristis jacobus 

and Flammeo marianus displayed significantly larger mean refuge 

dimension preferences than Holocentrus rufus and Adioryx vexillarius. 

Apparent specialization by refuge coral type was found for two 

species, A. vexillarius on large rubble and F. marianus on plating 

forms, while H. rufus showed no preference. M. jacobus was evenly 

distributed over all coral types with the exception of finger-like 

corals with which it was never found. Twelve individuals of H. rufus 

were marked and followed for home range determinations. Home ranges 

remained constant in size and shape through both diurnal and nocturnal 

usage. 

MORTALITY OF AMERICAN WOODCOCK CHICKS IN ALABAMA. Eugene N. Wiley II 

and M. Keith Causey, Dept, of Zoology-Entomology and Alabama Agric. 

Exp. Sta., Auburn University, AL 36849. 

Mortality of American woodcock (Scolopax minor) chicks was 

investigated during late winter and early spring of 1984 in Alabama. 

Six broods totaling 22 chicks were monitored from hatching through 

brood breakup (approx. 31 days). Two chicks from each brood (mean 

brood size = 3.67) were fitted with radio transmitters and located at 

2-day intervals. The remaining brood members were used as controls. 

Mortality did not occur during the prefledging period (approx. 14 

days). Four radioed chicks were lost to predation after fledging 

but prior to brood breakup. Heavy rainstorms and low temperatures 

did not appear to effect survivability. Mortality began to occur after 

fledging with predation the primary factor. Disturbance by the 

researchers during this period may have increased the chicks' vulnera¬ 

bility to predators. Conclusions are pending. Collection of further 

data will resume in 1985. 

CHARACTERISTICS OF AN ACROSIN INHIBITOR ACCEPTOR COMPONENT. R.D. 

ROBINSON, D.J. AARONS, AND G.R. POIRIER. UNIVERSITY OF ALABAMA AT 

BIRMINGHAM, BIRMINGHAM, ALABAMA 35294. 

An acrosin inhibitor acceptor component exists on murine cauda 

epididymal and ductus spermatozoa. Epididymal sperm normally not 

associated with the inhibitor gain the ability to bind inhibitor during 

the epididymal sojourn. Affinity chromatography was used to isolate 

the acceptor molecule using the inhibitor as the ligand. No acceptor 

could be detected in frozen-thawed supernatants of caput and corpus 

sperm while the supernatants of cauda epididymal and ductus sperma¬ 

tozoa contained acceptor activity. The binding component is not 

released or masked during a 4 hour incubation in an jLn vitro 

capacitation medium or in 4 hr uterine sperm. A number of synthetic 

proteinase inhibitors were tested for their ability to compete with 

the natural inhibitor for the sperm binding site. Those which are 

effective competitors in this assay are known to inhibit fertilization. 
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NIPPOSTRONGYLUS BRASILIENSIS (NEMATODA) INFECTIONS: EFFECT OF 

RESTRICTIONS IN DIETARY ZINC AND PROTEIN ON THE RESPONSES OF RATS. 

John C. Frandsen, U.S.D.A Regional Parasite Research Laboratory, 

Auburn, AL 36830 

Juvenile, female Sprague-Dawley rats were used as models in an ex¬ 

periment to test the hypothesis that the effects of inadequate dietary 

zinc and protein on performance would be more severe in the presence of 

moderate to heavy infections by intestinal nematodes. The inadequate 

levels of protein (5%) and zinc (1.5 ppm) were selected to correspond 

to the degrees of insufficiency likely to be encountered in livestock 

production. The design was a 2 x 2 x 2 factorial one with pair-feeding 

to eliminate confusion between the effects of inanition and the anorex¬ 

ia caused by zinc deficiency. All rats on the low zinc diets developed 

the parakeratotic lesions and depilation characteristic of severe zinc 

deficiency. On the same levels of feed consumption (set by the zinc- 

deprived member of each pair) , zinc and/or protein adequacy did not 

significantly improve performance, nor did the nematode infections 

significantly decrease it. The performance of rats restricted in di¬ 

etary zinc was not significantly reduced by restriction of dietary 

protein. 

INTESTINAL PARASITES OF ORANGUTANS (PONGO PYGMAEUS) OF TANJUNG PUTING, 

INDONESIA. G. S. Ranglack, D.V.M., Dept, of Biol., Univ. of Ala. at 

Birmingham, Birmingham, AL 35222. 

A total of 29 fecal samples were collected from both wild 

orangutans and excaptive orangutans living in the wild during October 

1984 at the Tanjung Puting Wildlife Reserve, Kalimantan Tengah, 

Indonesia. Twenty-two samples were collected from wild orangutans, 

and seven samples from excaptives. Two genera of protozoan parasites 

and seven genera of nematodes were found in fecals: Balantidium sp., 

Coccidia sp., Ascaris lumbricoides, Enterobius vermicularis, 

Oesophagostomum sp., Molineus sp., Physaloptera sp., Trichuris 

trichiura, Trichostrongglus sp,. Balatidium sp., and Trichuris 

trichiura were found only in wild orangutans. The other seven genera 

of parasites were common to both wild and excaptive orangutans, with 

percentage of occurance of parasites varing between the wild and 

excaptive orangutans. Samples were collected with the assistance of 

the staff of the Orangutan Research Project at Tanjung Puting. 
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CHEMISTRY 

CONFORMATIONAL ANALYSIS OF S’-IODO NUCLEOSIDE ANALOGS. 

Pat Bossart, Department of Microbiology, University of Alabama at Birmingham, 

Birmingham, Al. 35294. 

S'-iodo nucleoside analogs represent an important class of purine nucleo¬ 

side phosphorylase (PNP) inhibitors. PNP is an enzyme that cleaves nucleosides 

in the purine salvage pathway of both prokaryotes and eukaryotes. Since PNP 

has been implicated in several clinical problems, there has been considerable 

interest in developing strong inhibitors of the enzyme. To determine the struct¬ 

ural parameters of 5'-iodo-nucleoside analogs leading to insights in the design 

of effective inhibitors, the method of X-ray diffraction was utilised. Colorless 

crystals of 5'-iodo-2-fluoroadenosine, CjqHJ3N5O3FI • 2CH3OH (5T2FA) and 

S'-iodoinosine, ClO^l 1N4O4I (5TI) were obtained and the three dimensional 

structures determined to a resolution of 0.85 A using an automated Picker 

FACS-1 diffractometer. The crystals of 5'IZFA are orthorhombic, space group 

P2i2j2i with unit cell dimensions a = 13.657(5) A, b = 14.567(5) A, c = 8.662(3) A . 
The structure was refined for 1676 independent reflections using least squares 

to a final R value of 0.046. The crystals of 5'II are monoclinic, space group 

P2j with unit cell dimensions a = 7.217(1) A, b = 5.195(1) A, c = 17.499(3) A, B = 
99.41 - 0.01 °. The R value for 1191 independent reflections after six cycles 

of least squares refinement was 0.061. The furanose conformation in 5T2FA 

is C3'-endo, the glycosidic torsion angle is 77.8°, and the iodine is oriented 

gg. Intermolecular interactions include H-bonds and a stacking interaction 

between the iodine and imidazole ring of a symmetry related molecule. The 

furanose conformation of 5TI is C2'-endo-C3'-exo, the glycosidic torsion angle 

is 33.1°, and the iodine is oriented tg. Intermolecular interactions include 

H-bonds, but no stacking interactions occur between the iodine and purine 

base. These structural results are now being used to help establish the 

three-dimensional structure of PNP complexes with 5'-iodo nucleoside analogs. 

SUBSTITUTION CHEMISTRY OF MOLYBDENUM TRIFLU0R0ACETATE WITH PYRIDINE 
DERIVATIVES. Lane H. Cannon, Ginger L. Baker, and Thomas R. Webb, 
Dept, of Chemistry, Auburn University, AL 36849. 

Reactions of molybdenum(II) trifluoroacetate with six pyridine 
derivatives have been studied. Both 3- and 4-pi coline react to pro¬ 
duce both equatorial adduqts and free trifluoroacetate ion; equili¬ 
brium constants for,the dissociation reactions have been estimated at 
low temperature by yF-nmr. Ortho-substituted derivatives (quinoline, 
2,4-lutidine, and 2,4,6-collidine) undergo little or no formation of 
equatorial adducts. A less basic derivative, ethyl isonicotinate, 
also fails to form an equatorial adduct. The equatorial adducts 
undergo ring opening-closing processes analogous to those observed 
with pyridine itself; the rates and activation parameters appear to 
be similar. Exchange mechanisms are proposed. 
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POLYNUCLEOTIDE ANALOGS FROM POLY(ETHYLENIMINE) WITH URACIL AND 

5-FLUOROURACIL PENDANTS. Chlnyelu M. Okeke and Adriane G. Ludwick, 

Department of Chemistry, Tuskegee Institute, Tuskegee Institute, AL 

36088. 

In vitro studies on a polynucleotide analog containing a 

2-(uracil-l-yl)propanoic acid pendant bonded to a poly(ethylenimine) 

(PEI) backbone showed that it is biologically active. We have modified 

the analog containing 2-(uracil-l-yl)propanoic acid to J_a in an attempt 

to improve the water solubility and determine the effect of this 

modificaton on the biological activity of the analog. The analog 

containing the 2-(uracil-l-yl)propanoic acid will also be compared with 

the analog J_b . 

-CH -N-CH - 

C=0 J_a , X = 5-fluorouracil 

CH CH _b , X = uracil 

zx L 

In the synthesis of _l_b , two room temperature reactions 

[N-hydroxysuccinimide ester and dicyclohexylcarbodimide (DCC)] were 

employed for grafting the pendant to the PEI backbone. With the 

N-hydroxysuccinimide |ster m^hod, J_b was obtained in 80 percent yield 

and characterised by H and C NMR. In using DCC, it was 

inferred from H NMR that the analog _l_b contaminated with 

dicyclohexylurea (DCU) was obtained. Synthesis of J_a using the 

N-hydroxysuccinimide ester approach is underway since the DCC approach 

gave crude _l_a contaminated with PEI, J-( 5-f luorouracil-l-yl )propanoic 

acid and DCU, observed using TLC and H NMR. (Supported by NIH 

Grant No. RR-08091-1 3. ) 

THE SYNTHESIS OF TRICARBONYLCHROMIUM COMPLEXES CONTAINING 

BENZOCYCLOALKANONE AND BENZOCYCLOALKANE SYSTEMS. 

Christopher A.L. Mahaffy, Dept, of Chemistry, Auburn University 

at Montgomery, Montgomery, Alabama 36193-0401 

The syntheses of the tricarbonyl chromium complexes of the 

following arene systems has been completed using a previously 

published technique: [References 1,2] 5-methoxy-l-tetralone, 

6-methoxy-l-tetralone, 5,7 dimethyl-l-tetralone, 5-methoxy- 

1-indanone, 1-benzosuberone, 5-aminotetralin and 5-aminoindan. 

The utility of this synthesis to compounds of the type will 

be discussed in detail. 

References 

1. C.A. L. Mahaffy and P.L. Pauson, 

Inorg. Syn. 1978, _19, 154 

2. C.A.L. Mahaffy, 

J. Organometallic Chemistry, 1984, 262, 33 
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HYDROLYSIS OF MICROCRYSTALLINE CELLULOSE 

Michael B Moeller Department of Chemistry, University of North Alabama, Florence AL 

35632 

The hydrolysis of cellulose to produce glucose has the potential of converting waste material 

into a renewable source of food, fluid fuel, and chemicals. However because of poor reaction 

yields as well as high processing and material costs, cellulose hydrolysis Is not, at present, 

commercially viable A better understanding of the hydrolysis reaction mechanism would be 

helpful In Improving the economics of the hydrolysis process. To this end, we have been studying 

the chemical kinetics of the dilute acid hydrolysis of cellulose, using microcrystalllne cellulose as 

a model system. It is expected that because of its homogeneity and purity, microcrystalline 

cellulose will be more amenable than natural material to the interpretation of kinetics data In 

terms of a detailed mechanism. 

Typical experimental conditions for our hydrolysis reactions are 0.05 U HCI at 180°C. By 

comparing hydrolysis rates in solutions having equal H+ concentrations but different H+ 

activities, with rates In solutions having equal H+ activities but different H+ activities; It was 

discovered that hydrolysis rate is more directly a function of hydrogen ion concentration than 

the hydrogen ion thermodynamic activity. However, solution ion strength of was observed to 

have some effect on the reaction rate. This may indicate that the diffusion of acid into the 

cellulose structure has a role In determining the reaction rate. Consistent with this 

interpretation is the difference observed in the catalytic activity of hydrochloric and sulfuric 

adds. Another piece of the puzzle Is the reaction order with respect to cellulose. The hydrolysis 

reaction is conventionally treated as being first order with respect to the amount of cellulose In 

the system. Our preliminary results indicate the true reaction order with respect to cellulose Is 

slightly less than unity. 

SELECTIVE COORDINATION OF BH^ AT As AND N BINDING SITES. 

R. K. Kanjolia, L. K. Krannich and C. L. Watkins, Dept, of Chemistry, 

Univ. of Alabama at Birmingham, Birmingham, AL 35294. 

The reactions of BH *THF with selected dialkylaminodimethyl- 

arsines have been carried out to determine the initial coordination 

site of boron, and elucidate the nature of any As-N, As-B and N-B bond 

dissociation/formation processes in solution. The reactions have been 

monitored by multinuclear NMR over a temperature range of -90 to 25 C. 

The results suggest the steric influence on che initial site of coor- 

a N-B bonded adduct is formed, which at 

) , Me NH 

and B-N 

Me^AsNEt^, is reacted with BH^*THF. On increasing the temperature 

Me0AsNEt2*BH^ converts to Me2AsNEt2*BH,. The latter at room tempera¬ 

ture subsequently yields |i-Et2NB2H,- , EE^NH'BH^ and minor As-B frag¬ 

ments. The Me2AsN(n-Pr)2 reaction gives the analogous products. No 

conversion from As-B to B-N occurs. Instead, As-B bonded adduct 

decomposes at -70 C with the appearance of peaks associated with 

Me AsBH2 and P^NH-BH,. The steric interaction in the propyl N-B 

adduct could account tor the lower stability of this compound. A 

stable As-B adduct is formed with Me2AsN(i-Pr)2 and BH^'THF. 

^ ^ and Me2AsAsMe2. 

bonded adducts are formed when 

■BH,, p-Me2NB2H5 

dination. With Me2AsNMe2, 

25 C decomposes to (Me2NBH. 

An equimolar amount of As-! 
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WATER SOLUBLE POLYNUCLEOTIDE ANALOGS FROM POLYCARBOXYLATES AND THEIR 

VINYL MONOMERS. Tyrone D. Hutchinson and Adriane G. Ludwick, 

Department of Chemistry, Tuskegee Institute, Tuskegee Institute, AL 

36088 . 

Water soluble polynucleotide analogs with polytacrylic acid) 

backbones and uracil and thyminyl pendants are currently being 

synthesized. Poly(6-acryloy1oxymethyluraci1) <1) , recently reported, 

and the isobutyrate 2 are to be used to determine whether 1_ exhibits 

hypochromicity. Compound 2 has been synthesized in this work by the 

reaction o-f potassium isobutyrate with 6-chl oromethyl urac i 1 . It has 

been characterized by spectroscopic and elemental analyses. 

-CH -PH- CH phph CH =CH 

CONHCHOH 

3 C02H uraci1 2 urac 

The synthesis o-f 2-(l-thyminyl )ethanamine is being attempted by a 

Gabriel pathway. A crude phthalimide precursor has been prepared. 

The amine will be reacted with polycarboxy1ates or their vinyl 

monomers. The e-f-fect of temperature on a related carboxylate, 

acrylamido N-glycolic acid 3± has been studied in attempts to 

dehydrate GL DSC and hMR data indicate the use of this monomer in 

the synthesis of polynucleotide analogs may be limited. (Supported by 

NIH Grant No. RR-08091-13.) 

CONFORMATIONAL DYNAMICS INVOLVING INTRAMOLECULAR AND INTERMOLECULAR 
EXCHANGE. Charles Watkins, Sheng-Kwie Song, and Larry K. Krannich, 
Depart, of Chemistry, Univ. of Ala. at Birmingham, 
Birmingham, AL 3529^. 

One of the first chemical applications of nuclear magnetic 
resonance spectroscopy (NMR) was to problems involving chemical 
exchange. Originally, band shape analysis was performed using as a 
theoretical model, the modified Bloch equations. Recently, more 
sophisticated treatments, involving density matrix theory, have 
been employed. Different approaches to the analysis of NMR chemical 
exchange data will be discussed. Since chemical exchange may be 
intramolecular and/or intermolecular in origin, it is necessary to 
carefully plan experimental procedures to distinguish between these 
possibilities. In addition, for intermolecu 1 ar exchange, the 
mechanistic pathway must also be established. The protocol necessary 
for the delineation of the exchange processes in a given case will be 
summarized by application to the family of compounds, the 2-substitut- 
ed 1,3*dioxarsolanes, where intermolecular and, dependent on the 
2-substityent, intermolecular exchange may occur. Example exchange- 
averaged H NMR spectra will be presented. The analysis of the spec¬ 
tra in terms of the above mechanisms will be given. 
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CHARACTERIZATION AND INFLUENCE OF 2,2-BIS(ACETAMIDO)PROPANOIC ACID ON 

THE POLYMERIZATION OF 2-ACETAMIDOPROPENOIC ACID. Wayne Coleman, 

Sanjay Trivedi and Adriane G. Ludwick, Department of Chemistry, 

Tuskegee Institute, Tuskegee Institute, AL 36083. 

2-Acetamidopropenoic acid (1) has been reported prepared by the 

reaction of pyruvic acid and acetamide in refluxing benzene. The 

presence of a side product, 2,2-bis(acetamido)propanoic acid (2), has 

been noted. 

CH =C-NHC0CH CH C(NHC0CH ) 

z C02H j C02H 

I 1 

This work has confirmed the presence of this side product by means of 

*H and u NMR. The amount of 2_ relative to decreased as 

the purity of the pyruvic acid increased but could not be eliminated. 

This side product was not observed by NMR when _1_ was prepared in 

refluxing toluene. It is rationalized that _1_ is the thermodynamically 

favored product and 2_ is the kinetically favored product. 

Polymerization of in the presence of 2_ appears not to influence the 

purity of the polymer. Molecular weight studies on the polymer 

prepared in the presence of 2_ and in its absence are inconclusive but 

indicate slightly higher molecular weights for polymer from pure 

(Supported by NIH Grant No. RR-08091-13.) 

PREPARATION AND PHOTOLYSIS OF 9,10“DIMETHYLTRIPTYCENE. 

Jeff W. Harris and John Hamilton, Auburn University at 

Montgomery, Montgomery, Alabama 36193-0401. 

The addition of benzyne to 9,10-dimethylanthracene yields 9,10- 

dimethyltriptycene as the major product but a second addition 

product i-s also detected. Bromination of the addition product 

gives a monobrominated derivative. The structure of the minor 

benzyne adduct is postulated to be the dimethylated benzonaphtho- 

barrelene. Evidence will be given concerning the bromination 

product. The photolysis of the2ba^relenes has continued to be 

an area of interest t;o chemists . Both radical and car- 

benoid intermediates have been proposed. Our results will 

be discussed. 

1. (a) Org. Syn. 39, 75 (1959); 

(b) L. Friedman and D.F. Lindow, JACS 90, 2329 (1968). 

2. (a)N.J. Turro, M. Tobin, L. Friedman, and J. Hamilton, ibid. 

91, 515 (1969); 

(b) P.W. Rabideau, J.B. Hamilton and L. Friedman, ibid. 90 

4465 (1968). 

(c) H. Zimmerman & G. Grunwald , ibid. 88, 2882 (1966). 

(d) H. Zimmerman & M. Viriot-Villaume, ibid. 9_5, 1224 (1973). 

(e) H. Iwamura & K, Yoshimura, ibid. 96, 2652 (1974) . 

(f) L.A. Parquette and E. Bay, ibid. 106, 6693 (1984) . 
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PHOTOHYDROGENOLYSIS OF BENZYL CHLORIDE; OBSERVATION ON THE MECHANISM 
OF PHOTOHYDROGENATION IN A WATER-PHOTOLYSIS SYSTEM. Chee-Kai Tan and 
Thomas R. Webb, Dept, of Chemistry, Auburn University, AL 36849. 

The addition of benzyl chloride to a water-photolysis system, 
Ru(bipy)o , methylviologen, and supported metal colloid, yields 
toluene and bibenzyl. Blank experiments indicate that no hydrogenoly- 
sis occurs when benzyl chloride is stirred with the colloidal metal 
alone. It is proposed that the process involves the reaction of 
surface-bound hydrogen atoms, generated in the water-photolysis reac¬ 
tion, with benzyl chloride in a free-radical reaction. A similar 
process is proposed for the photohydrogenation of alkenes and alkynes 

SYNTHESIS AND CHARACTERIZATION OF N-PHENYLATED AROMATIC 

POLYAMIDES FROM N,N'-DIPHENYLBENZIDINE AND AROMATIC DI¬ 

ACID CHLORIDES. Sharf U. Ahmed. Department of Chemistry, 

Tuskegee Institute, Tuskegee Institute, AL 36088. Peter 

D. Livant, Department of Chemistry, Auburn University, 

Auburn University, AL 36849 

N-Phenylated aromatic polyamides have been prepared 

by solution polycondensation at 155 °C in anisole. The 

polyamides prepared were characterized by viscosity and 

thermal and spectroscopic analysis. Their characteriza¬ 

tion and comparisons with other N-phenylated polyamides 

will be discussed. 

ELECTRONIC SPECTRA OF ARENETRICARBONYLCHROMIUM COMPLEXES. 
J. Rawlings and Christopher A.L. Mahaffy, Department 

of Chemistry, Auburn University at Montgomery, Montgomery, 

Alabama 36193-0401. 

The ultraviolet absorption spectra of a series of polysubstituted 

arenetricarbonylchromium complexes have been obtained. This 

series was investigated in order to confirm earlier results 

(C.A.L. Mahaffy and J. Rawlings, Spectroscopy Letters, 11_, 765 

(1984)) in which a linear correlation between the extinction 

coefficient of the longest wavelength band and the sum of the 

Hammet O + values was obtained. The new spectral data reported 

here are found to fit the same correlation and corroborate the 

previously reported theory. 
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STRATIGRAPHIC SIGNIFICANCE OF THE TEICHICHNUS SANDS IN THE MOOREVILLE 

CHALK (CAMPANIAN, EAST-CENTRAL ALABAMA) David T. King, Jr., Dept, of 
Geology, Auburn University, AL 36849. 

The stratigraphic and paleogeographic distribution of sands, 

clays, marls, and chalks comprising the Mooreville "Chalk" was a func¬ 

tion of shifting sedimentary environments during cyclic sea-level 

change. The first cycle of Mooreville deposition began and ended with 

the development of sandy facies. In the study area these upper and 

lower sands are of different origin. While the lower sands are shore- 

face facies, the upper sands of the first cycle (or the Teichichnus 

sands) were deposited in a shelf environment. The upper sands range in 

thickness from 10 to 40 feet, are calcareous and clay-rich, and contain 

hummocky cross-stratification, amalgamated intervals, climbing mega¬ 

ripples, and a trace-fossil suite dominated by the polychaete trace, 

Teichichnus. Other trace fossils in the sands are a variety of 

Thalassinoides and Chondrites. The sands are bounded above and below 

by deep shelf (pelagic) marls and the general depositional environment 

for these sands is shelf below wave base. Specifically, the sand 

bodies at this level represent shelf sand bars which were built during 

storms. Physical correlation of the Teichichnus sands with age-equiv¬ 

alent terrigenous shoreline facies in the Blufftown Formation of east 

Alabama shows that the Teichichnus sands represent a brief regressive 

event. In this context, the Teichichnus sands represent a time-strati¬ 

graphic marker bed in the Mooreville. 

DUPLEX DEVELOPMENT IN IMBRICATE THRUST SYSTEMS. Steven I. Usdansky, 
Dept, of Geosciences, Murray State University, Murray, KY 42071. 
Richard H. Groshong, Jr., Dept, of Geology, The University of 
Alabama, University, AL 35486. 

The development of duplexes and structural horses in imbricate thrust 
systems have been simulated using a modified fault-bend fold geometric 
model. The baic constraints of the model are as follows; (1) Angular 
relationships between the thrust ramp and fold hinges are constrained 
by the orientation of the original thrust ramp with respect to the 
flats in the decollement; (2) Undeformed beds are of uniform thickness; 
(3) Deformation due to displacement along a single decollement results 
in domans of uniform dip separated from one-another by narrow hinge 
zones; and (4) The geometry of a system subjected to imbricate 
thrusting can be deduced by successive application of the original 
geometric model, modified only to take into account the location of, 
and displacement along, successive thrust ramps. In single-thrust 
systems all shear is bedding-parallel (assuming that bedding is 
initially parallel to the flats in the decollement), in imbricate 
systems this is not so. Shear in the back limb of a thrust, even when 
not bedding- parallel, is parallel to the direction of transport up the 
active ramp. Use of the fault-bend fold model precludes the existence 
of flat-roofed duplexes, although "lumpy-roofed" configurations are 
possible. 
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LOWER CAMBRIAN STRATIGRAPHIC SEQUENCES WEST OF THE 

TALLADEGA FAULT IN CLEBURNE AND CALHOUN COUNTIES, ALABAMA. 

Elizabeth A. McClellan, Dept, of Geology, Univ. of Ala. at 

Birmingham, Birmingham, AL 35294. 

A series of nappes borders metamorphic rocks of the 

Talladega Belt in northern Cleburne County, Alabama. The 

two boundary faults of the Talladega Belt, the Talladega 

and the Cartersville faults, overlap in the nappes, and 

the region between them contains a sequence of low-grade 

calcareous metasiltstones and quartzites displaying mas¬ 

sive or graded beds. The Talladega Fault separates this 

highly strained sequence from rocks of equivalent age but 

lower strain to the northwest. An area was mapped in these 

sediments of the Chilhowee Group and Shady Formation, west 

of the Talladega Fault and southwest of Highway 70. Recent¬ 

ly, Mack divided the Chilhowee Group of Georgia and Alabama 

into four lithologic units; in ascending order, the Cochran 

conglomerate, Nichols shale, the Wilson Ridge Formation, 

and the Weisner quartzite. Only two mappable units of the 

Chilhowee are recognized in the study area, however, a 

lower shale unit (Nichols) and an upper sandstone unit 

(Wilson Ridge-Weisner). The Nichols occurs as grey to black 

laminated mudstone with minor silt and sand layers. The up¬ 

per sandstone unit consists of cross-bedded, massive or 

horizontally laminated orthoquartzitic sandstones and con¬ 

glomerates, interbedded with ripple-laminated, frequently 

bioturbated silty mudstones. At the top of the formation, 

the sandstones become calcareous, and grade into calcareous 

siltstones of the Shady Formation. 

COEXISTING FELDSPARS IN THE CHATTASOFKA CREEK GNEISS, DADEVILLE BELT, 

ALABAMA. Brad Morrison and Michael J. Neilson, Dept, of Geology, The 

University of Alabama at Birmingham, University Station, AL, 35294. 

The Chattasofka Creek Gneiss, a pre-metamorphic granitic pluton 

within the Dadeville belt of the Inner Piedmont of Alabama, contains 

unzoned plagioclase coexisting with microcline microperthite. The 

compositions of 11 sets of coexisting feldspars were determined by 

optical (plagioclase) and x-ray (microcline) methods. The majority 

of feldspar pairs (6 sets) show limited compositional variation and 

cluster about Ab^g, and Org^ for plagioclase and microcline, respec¬ 

tively. The remaining 5 samples display a wide range in feldspar 

compositions, with plagioclase varying from An^ to Ang^ and micro¬ 

cline from Orgy to Orgg. Coexisting feldspars display no systematic 

variation within the feldspar system. These data suggest that the 

Chattasofka Creek Gneiss, as now defined and mapped, may be a compo¬ 

site body. The Barth geothermometer (as modified by Brown and Parsons, 

1981) gives equilibration temperatures for coexisting feldspars of 410 

to 670°C at 1 Kb. When extrapolated to pressures of 5 to 8 

Kb, not all of the resultant temperatures (472-796°C) are consistent 

with previous estimates of peak temperatures for either of the meta¬ 

morphic events within the Inner Piedmont (425-550°C for M2 and 680- 

700°C for M-l). 
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GROUND SLOTHS FROM A CAVE NEAR TUSCUMBIA. Gorden L. Bell, 

Jr., Red Mountain Museum, Department of Paleontology, 

Birmingham, Alabama 35205. 

In 1855, Joseph Leidy published the first report of 

a fossil mammal from Alabama, Megalonyx jeffersoni. Only 

tarsal elements were described, although apparently other 

pieces had been found with these in a cave near Tuscum- 

bia in 1851. The specific locality has never been determ¬ 

ined. Tn 1984 during the University of Alabama Museum of 

Natural History's Summer Expedition, a team discovered 

remains of a ground sloth in a cave in the same area. 

The discovery was made possible by investigating bone 

fragments within waste from a previous digging in a narr¬ 

ow tunnel. A thorough survey of graffiti yeilded a name 

and accompanying date of 1851, the oldest in the cave. 

It is possible that this discovery.has yeilded the loc¬ 

ality of the original find. Subsequent work has yeilded 

many posterior appendicular elements, and vertebrae, in¬ 

cluding an atlas. Excavation of a femur definitely inden- 

tified the specimen as Megalonyx j ef fersoni. Remains of 

at least four other ground sloths were found in large 

open rooms. Other remains found in the cave include a 

peccary (Platygonus compressus), tapir (Tapirus sp . ) , 

giant armadillo (Dasypus be11us), bats, rodents, rabbits, 

and a fragment of a canine of the sabertooth felid 

Smilodon. This is the first report of a sabertooth cat 

from Alabama. 

OCCURRENCE AND COLOR ALTERATION OF THE CONODONT JUANOGNATHUS IN 
ORDOVICIAN CARBONATES, CHILTON COUNTY, ALABAMA. Thomas J. Carrington, 
Department of Geology, Auburn University, AL 76849. 

Fifteen creek-bottom exposures were sampled in a carbonate sequence in 
northern Chilton County, Alabama. The sequence is fault-bounded on the 
northwest by the Metamorphic Front fault and the Floyd Shale of 
Mississippian age. It is apparently conformably overlain to the south¬ 
east by a thick metamorphosed sequence of slate and quartzite. The 
5 stratigraphically higher of 15 exposures sampled yielded conodonts. 
Of a total of 77 conodont specimens in all samples, 23 (30%) are 
identified as Juanognathus variabilis and Juanognathus janussoni. The 
rocks are therefore ArenigiarT’XPrToniodus evae to Paroistodus origi- 
nalis zones of North Atlantic faunal zonation), or Canadian, in age. 
the conodonts are of Color Alteration Index (CAI) 5, suggesting temper¬ 
atures of 300 degrees C or more as having affected the fossils and 
enclosing rocks, whereas conodonts obtained from carbonate rocks of 
similar ages near Pelham (about 17 miles to the north) have a CAI of 
about 2, suggesting temperatures of only 60 to 140 degrees C. The CAI 
of conodonts from a belt of similarly-aged carbonate rocks lying 
nearer the study area (about 3 miles north) is yet to be determined. 
It appears that the carbonate sequence studied and the overlying 
slate-quartzite sequence belong to the same structural block, and the 
latter sequence can be no older than Lower Ordovician. 
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A ne w spec ime n of Glo b i d e n s ala b a maen sis fro m Ala b a m a . 

Ke nn e t h Ro b e r t Wr ight , De p ar t me n t o f Pal eont o 1 °gy , R e d 

Mo un t a in M use urn , Birm i ngh a m, Al ab ama 350 25 . 

A new sp ec im en o f t h e ii d u r aphago us" mo s a s aur 

(S qu am a t a ; Mo s a s a u r i d a e) G lo bid en s a 1 aba maen s i s w a s r e- 

c e nt iy d i s C O V e r e d in w e s t - c e ntr al Ala bam a, o n Bog u e 

Ch i t t O Cre ek , Dal las c oun t y > Al The spe c ime n was d i s - 

c o ve r e d in s i t u i n an exp o SU r e o f the Ar cola L ime s t o n e 

Me mb er o f the Moo r e v i l le c ha lk Fo r ma t ion (la t e ea r 1 y 
Ca mp an ian ; Up per Cr et a c eo u s) . I t is t he most c omp i e t e 

ex am pi e of th is r are f o rm f o und t o da t e . The s pec i m e n 

CO n s i s t s o f a n in comp i e t e , d i s a r t ic u 1 ate d s k ul i, t h e 

a t 1 a s / axis c o mp 1 e x, s e ver a 1 pr e - s ac r a 1 V e r t e br ae , f r a g- 
me n t s of t he ster n urn, and bo t h hu mer a . M u c h 0 f th i s 

ma t e r i a 1 w a s p r e v ious i y u n kn own f r om t h i s sp e c i e s 

Ma t e r i al f r om the 1 im b s o f G lob id ens has n e v e r b e f o r e 

b e en r epo r ted . Th is s P e c i m en w i ii all ow a mo r e ac c u r a t e 

un d e r s t a nd ing o f the f unc t io na 1 c rani a 1 and po st- c r a n ia 1 

mo rp ho logy o f t h i s ge n u s , a s we ii a s a c lear er Pi c t u r e 

o f t h e e vo lu t ion of t h e g i ob id e n t ine mo s asau r s f r o m a 

pr im it i ve c 1 i d a s t id a n c e s t o r * 3 nd the d e velo pm ent o f mo r e 

ad va n c ed g lob i d en tine s f r o m G . a 1 ab am aen sis. This s p e c- 

im en i s pa r t of t he U n i ve r s i ty o f Ala bam a Mu s e urn o f 

Na tu r a 1 Hi s t o ry c o 11 e c t io n The a utho r w ould i ike t o 

t h an k Dr . J o h n C. Hal i o f a 1 low in g st ud y and p rep a r a t ion 

o f t h i s s p ec i men in h i s c a r e 

Lower Cambrian Stratigraphic Seq uenc :es between the Talladega and 

Cartersville Faults in Northern Cleburne County, Alabama. Suzanne 

Vdowiak, Dept, of Geology, Univ. of Ala. at Birmingham, University 

station, AL 39294. 

A series of nappes comprised of Early Cambrian Chirhowee anu 

Shady metasediments border the Talladega metamorphic belt in Northern 

Cleburne County. The two boundary faults of the belt, the Talladega 

and Cartersville faults, overlap within the nappes. Approximately, 

7 square kilometers were mapped between the Talladega and Cartersville 

faults south of Borden Springs. Chilhowee strata contain an upper 

sandstone and a lower shale section. The upper sandstone is a thick 

bedded, light gray fine to coarse grained arkosic quartzite exhibiting 

massive and graded bedding and containing intervals of black siltstone 

and poorly sorted quartz conglomerate. The lower shale sequence is a 

black, carbonaceous and phyllitic siltstone containing laminations of 

very fine grained sandstone. The Shady Formation is mainly medium to 

dark blue-gray, calcareous, phyllitic siltstone with light gray fine 

grained sand laminations. Interbedded in the siltstone are yellow, 

clayey carbonate residuum beds and limestone beds containing abundant 

well rounded, coarse smoky quartz and feldspar grains and grading into 

a well sorted calcareous sandstone. Brown limonitic sandy chert, 

typical of the Shady west of the Talladega fault, occurs at Borden 

Springs. The preponderance of massive, parallel laminated and graded 

beds in the area mapped suggests deep water deposition. 
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FORESTRY, GEOGRAPHY, CONSERVATION, AND PLANNING 

ACID RAIN -- ITS GEOGRAPHICAL SIGNIFICANCE. Wilbur De Vail, Pres¬ 

ident, Proxy Services, Ltd., Auburn, Alabama 36830. 

The pH of wet deposition, generally refered to as acid rain when 

below pH 7.0, has caused much public concern in the Eastern United 

States and several foreign countries including Canada, Scotland, 

Brazil, Chile, Western Germany, the Netherlands, Norway, Sweden, and 

Great Britian. Americans living in Ohio, West Virginia, Illinois, 

Indiana, Kentucky, Michigan, and Tennessee have been aroused, espe- 

ially in response to the impositions on American sources of acid rain 

reported by citizens of Ontario, Canada, 

Acid rain is generally expressed or defined as moisture, rain or 

snow, which has combined in nature, the atmosphere, with airborn sul¬ 

phur dioxide and/or nitrogen oxide to form droplets with a pH of less 

than 7 but generally within the range 5.0 - 6.0 and which falls to 

earth and is deposited on water, foliage, and/or soil. Citizens ex¬ 

press concern about the effects of low pH moisture when it is reported 

as corroding farm equipment, is poisoning livestock, kills trees and 

fish, or creates health problems. Most of the blame for these negative 

effects of low pH deposition is placed on coal-buring industries, some 

smelters, electric generating plants, and automobiles. Research has 

yet to prove "acid rain" as the cause in this sensitive environmental 

issue. Reports by various scientific and environmental agencies con¬ 

tain conflicting results. One of the most recent compilations of 

information on "acid rain" has been the 1983 annual report to the pres¬ 

ident and the congress titled "National Acid Precipitation Assessment 

Program" containing input from twelve federal agencies. 

MUNICIPAL SOLID WASTE: TURNING A LIABILITY INTO AN ASSET. 

Karen K. Cagle, Energy Division, Alabama Department of Economic and 

Commmunity Affairs, Montgomery, AL 36130. 

The disposal of municipal solid waste (MSW) is a normal responsi¬ 

bility for local governments. It can become a serious problem when a 

city or county is facing a landfill crisis - little or no land availa¬ 

ble within a reasonable distance for the disposal of MSW - or when 

disposal costs become exhorbitant. A third dilemma facing governments 

as well as industries is the rising cost of energy. However, these 

liabilities have been turned into an asset by some cities and counties 

by converting municipal solid waste into saleable energy and recovering 

disposal costs, a process known as resource recovery. One method of 

resource recovery, the incineration of MSW and conversion into steam 

energy, is examined in terms of its technical, operational and eco¬ 

nomic feasibility. Application of this process to local governments 

in Alabama is also examined with its implications for both planning 

and energy conservation. 
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COMPUTER-AIDED MAPPING AND PLANNING: THE CASE OF HOMICIDES 

IN TUSCALOOSA, ALABAMA. Jeffrey P. Richetto, Department of 

Geography, University of Alabama, University, AL 35486. D. 

Michael Hen d e r s on, Tuscaloosa County Engineering Department 

Tuscaloosa, AL 35401. 

Of recent, planning functionaries have increasingly 

adopted the use of microcomputer systems in their day-to- 

day operations. These computer systems have greatly 

facilitated the planning process in a number of important 

ways. For example, employees with little or no training 

are able to operate canned programs; large date files with 

1ocation-specific information (e.g. social, economic, demo¬ 

graphic, land use, etc.) may be stored, retrieved, and 

manipulated with minimum effort; and computerized mapping 

routines may assist the planner in simulating and assess¬ 

ing land use change, special needs, and trends in the 

spatial and temporal patterns of human/economic activity. 

Such a planning framework enables the planner to examine 

carefully a planning problem in its entirety, noting the 

range of sensitivity for critical parameters as well as 

to anticipate both negative and positive implications 

associated with any stated course of action. Within this 

context, this study develops a computer-based mapping 

program and, as an illustrative example, examines inci¬ 

dence rates for select crimes in Tuscaloosa County, 

Alabama. 

ON SPATIAL PERSISTENCE OF CLOUDS. Dr. Oskar M. Essenwanger, Research 
Directorate, US Army Missile Laboratory, US Army Missile Command, 
Redstone Arsenal, AL 35898-5248. 

Areal cover and spatial persistence of clouds can be readily 
observed on individual maps but it is difficult to obtain an objective 
measurement to evaluate the degree of persistence between two or more 
locations. One tool could be the linear correlation coefficient. 
However, the ordinary linear correlation coefficient may be of limited 
value for the interpretation of atmospheric behavior because cloud 
amounts (sky cover) and ceilings do not follow a Gaussian distribution. 
Furthermore, areal persistence as judged by the ordinary linear corre¬ 
lation coefficient does not disclose vertical stratification. 

In this particular case the tetrachoric correlation of a 2x2 
contingency table is not only a useful tool to measure areal persist¬ 
ence in the mesoscale, but can also reveal the vertical structure of 
areal persistence. We learn from cloud data of a mesoscale area in 
Central Europe that fog and low ceilings follow a joint probability 
which is virtually equivalent to randomness. However, cloud ceilings 
above 4000 feet exhibit non-random behavior, and these ceilings pre¬ 
vail over a much larger areal extent with consistency. This 
interpretation is obtained in quantitative form from the tetrachoric 
correlation coefficient. 
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CREATING AWARENESS OF PRIME FARMLAND: A VITAL RESOURCE 

H. A. Henderson and Donna Lifur, Tennessee Valley Authority 

Farm resources Information has been of interest to the Alabama 

Academy of Science since its formation. During the last 10 years, at 

least 17 papers at the annual meetings have addressed the issue of 

farmland conversion. 

Like the Academy, farm resources has been a topic of action by the 

Tennessee Valley Authority from its beginning. Interest in farmland 

conversion has recently increased. A staff task force was formed in 

1980 and the Board of Directors adopted a formal policy in 1982. Some 

of the information from academy papers was used by TVA in policy 

development. 

A package of educational materials designed for high school use is a 

part of the effort to implement the TVA policy. These materials are 

available for use by the Academy, its organizations, and its members. 

An awareness package of a poster, an audiovisual presentation, and a 

brochure is now available. A set of information sheets will be availa¬ 

ble soon. A teachers guide and other skills development materials will 
be prepared later. 

The materials, especially the awareness package, are suitable for other 

uses. Preliminary showings to civic clubs, program managers, and other 

general interest audiences have been well received. 

Squatters' Choice; Selection of Farmsites in Early Jackson County, 
Alabama. Merilyn Osterlund, student, Univ. of Tn,, Knoxville, TN 
37916. 

The primary focus of this paper is on the location of the first 
farmsites in Jackson County, Alabama. Early settlers experienced 
few constraints on their selection of land, because they did not 
purchase the land and they had a vast amount of unoccupied, good 
land from which to choose. Did the squatters choose farmsites in 
remote, isolated areas, as many geographers and historians have 
stated or on the best farm lands as contemporary congressmen 
claimed? The notes of the official government surveyors of the 
public domain provide an accurate record of some of the squatters 
choices. An analysis of these notes indicates that the squatters 
chose both types of land for farms. A secondary focus of this 
paper is on the persistence of squatters in Jackson County. Did 
the squatters sell their improvements and move to a new site or 
did they stay and buy the land when it was put on the market? 
Analysis of the public land records, the manuscript schedule of the 
1830 census, and local histories indicates that most of the 
squatters did not purchase the land. 
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THE LOSS OF FARMLAND: THE PROCESS OF URBANIZATION IN 
ALABAMA'S BLACK BELT. Henry E. Moon, Jr., Graduate Student, 
Department of Geography, University of Alabama, University, 
AL 35486-1982. 

The loss of farmland in the United States has become a 
major domestic issue. Recent attention by academicians, 
scientists and government and local community officials has 
increased the awareness of what some call a national crisis. 
This paper documents the conversion of farmland to urban use 
and identifies and examines the effects of this urbanization 
for Montgomery County, Alabama 1950-1980. The study area 
has experienced population and industrial growth as well as 
an improved transportation network since 1950. Aerial 
photography, numerical data, and interviews were employed 
to satisfy the research objective. The results of the study 
are: (1) farmland is lost more rapidly near the existing 
urbanized area, (2) a majority of the city's expansion is 
commercial and residential, (3) the interstate highway 
system has not encouraged urban expansion along growth cor¬ 
ridors into the county, (4) there is a lag time in industri¬ 
al location following interstate highway construction, (5) 
the study area has an enormous per capita conversion rate 
of land from rural-to-urban use, and (6) the agricultural 
production of Montgomery County has been affected to some 
degree by local urbanization. 

POLEMICS OF LANDUSE CHANGE IN NORTHWEST ALABAMA, William R. Strong, 

Department of Geography, University of North Alabama, Florence, 

Alabama 35632. 

Under current pressure for industrial development is the Bend 

of the River in Northwest Alabama. The area comprises some 35,000 

acres of the most fertile prime agricultural soils in the entire 

state as well as the entire Tennessee Valley. A 1968 planning 

document proposed future river oriented heavy industrial sites in 

the Bend, while the TVA Pickwick Reservoir Plan (1981) designated 

the area for wildlife management, forest management, recreation, 

agriculture and visual protection. The conflicting viewpoints of 

community leaders for more than two decades, and the advantages 

and disadvantages of developing this rural sector are the subjects 

of this report. 

REGIONAL AND NATIONAL WEATHER PATTERNS DURING AND PRECEDING THE 

DROUGHTS OF 1954-55 AND 1980-81 IN THE SOUTHEASTERN UNITED STATES. Donald 

Brandes, Department of Geography, University of Alabama, University, AL 35486. 

During the years of 1954-55 and 1980-81 severe droughts affected the availability of water in 

the Appalachicola, Chattahoochee, and Flint River basins, in Alabama, Georgia, and Florida. Exami¬ 

nation of regional and national weather patterns reveals that neither of these droughts was restricted 

to only the areas of those basins. Both were parts of much larger areas of dry weather and were the 

results of atmospheric circulation anomalies at continental and possibly global levels. 
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TEMPERATURE TRENDS IN NORTH ALABAMA CORRELATED WITH AIRFLOW 
PATTERNS AT THE 700 mb. SURFACE. Frank N. Himmler, Department 
of Geography, University of North Alabama, Florence, AL 35632 

North Alabama has experienced a number of recent winters 
with temperatures colder than normal including a record setting 
winter in 1985. Several' recent summers have had temperatures 
above normal. This paper endeavors to demonstrate that there 
is a relationship between the direction of airflow and airspeed 
aloft and seasonal temperatures that are warmer or cooler than 
normal at the surface. The years of record are 1957 through 
1983. Temperature data were abtained for Muscle Shoals, Alabama, 
and upper air observations were obtained for Nashville, Tennessee, 
the nearest observation point to North Alabama. Strong correlations 
were revealed for airflow direction at the 700 mb. level and surface 
temperature. A Northwesterly shift in airflow in winter correlates 
with colder temperatures and a northwesterly shift in airflow in 
June and July correlates with hotter temperatures. In both cases 
it appears that continental air from the interior is involved. 
Correlations become less significant at the 500 mb. level and are 
almost nonexistant at the 300 mb. level. However, wind speed 
appears to be of little consequence at the 700 mb. level but 
shows stronger correlation at the 300 mb. level. Lower seasonal 
temperatures occur with higher wind speeds at the 300 mb. level 
during most of the year. This may reflect an influence from 
the geostrophic wind called the jet stream on surface temperature. 

LAND USE AND RELATED MAPPING PROGRAMS AND SERVICES FOR ALABAMA AT THE 
UNIVERSITY OF ALABAMA. Neal G. Lineback and David C. Weaver, University of Alabama, 
University, AL. 35486. 

Through funds allocated by the School of Mines and Energy Development, the Department of 

Geography, at The University of Alabama, has developed several components of a Land Use and Min¬ 
eral Rights Ownership Map Series for the State of Alabama. Among the benefits to the public have 

been 1.) provision of a comprehensive land use data base for the area, 2.) facilitation of the monitor¬ 
ing and measurement of land use change in the area, 3.) the establishment of readily accessible re¬ 

cords of mineral rights ownerships for persons attempting to understand and utilize mineral rights 

distribution in the area, 4.) assistance for the mining industry and its state and federal regulatory 
agencies in organizing mineral rights data and policy mining activities, 5.) enhancement of under¬ 

standing of the forces influencing land use changes, 6.) fostering the ability to predict shifts in land 

use, and 7.) assistance to local officials and planners in managing public developments oriented to or 
influenced by surface mining activity. 

CALCULATING SOLID WASTE DISPOSAL COSTS. Samuel R. Fowler, Cooperative 

Extension Service, Auburn University, AL 36849. Wayne R. Glass, R. L. 

Wolfe Associates, PO Box 11683, Montgomery, AL 36111. 

Solid waste disposal cost recovery is an often overlooked item in 

municipal budgets because of a lack of available data with which to 

calculate true and meaningful costs. Two mechanisms for data collec¬ 

tion and analysis of solid waste disposal costs are described and dis¬ 

cussed which have both been used in Alabama. The combined use of the 

mechanisms is considered and benefits discussed. 
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PHYSICS AND MATHEMATICS 

ON BESOV-BERGMAN-LIPSCHITZ SPACES - Geraldo Soares de Souza, 

Department of Mathematics, Auburn University, Auburn, AL 36849 

Let g:(0,n] + R be a positive and non-increasing function. 

Let f be the even extension of g to [ —tt , tt]. Also let h be 

the odd extension of g to [ — tt ,n]. 

Define the spaces IP = {f:[-ir,w] + R ; f(t) = ^f^(t) such 

that yilf.IL/ 00} for 1 < p < " where the f.'s are all of 
_ i L( p, 1) K i 

type f above on 1^ = [x^ - h^, x^ + h^]. We endow Ip with the 

norm IlfILp = Inf )llf, IL , ,, where the infimum is taken over all 
IK L i L(p,1) 

possible representations of f. Also we define GP as IP when 

the f^'s are replaced by h^'s and h^'s are all of type h 

above on 1^. 

The Besov-Bergman spaces introduced in the early 60's are 

defined as the spaces JP of all analytic functions F in the 

disk for which . 
_ -1 

IIF IIT p = I F(0) I + I fj. r If'(re10) I (l-r)P d0dr < °° . 
J | | it ' 0 J -tt | | 

We have the following results: 

THEOREM: The spaces IP, GP and JP are the same in the sense of 

Banach spaces, with equivalent^norms. 

Note: Ilf II , . . = — C f*(t)tp — , where f* is the decreasing 
L( p, 1) p 0 t 

rearrangement of f, 0 < p < 00. 

A similar result holds for p = 1. 

ORTHOGONAL POLYNOMIALS IN MODELING CF INFINITE LATTICES. 

F. Lee Cook, Dept, of Mathematics and Statistics, Univ. of 

Ala. in Huntsville, Huntsville, AL 35899. 

Explicit solutions are given to certain initia1-value problems 

involving infinite systems of ordinary differential equations. 

These equations and their generalizations can be thought of 

as linear models for infinite lattices of harmonic oscillators. 

The solutions appear as integrals with integrands containing 

orthogonal polynomials. A discussion about construction of 

the required distribution function (with respect to which 

these polynomials are orthogonal) and some specific examples 

are also included. 
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TWO NEW DISCORDANT REDSHIFT PAIRS OF GALAXIES. Jack W. Sulentic, 

Dept, of Physics and Astronomy, Univ. of Ala., University, AL, 35486. 

An ongoing redshift survey of interacting galaxies has revealed 

two new discordant redshift systems. The redshift-implied velocity 

differences for the two pairs (4030-11 and 4151-46) are 4859 and 

28661 km s--*- respectively. Consequently the pairs are either acci¬ 

dental projections of unrelated galaxies or new evidence that the 

redshift is not always a distance indicator. We present and spectro¬ 

scopic evidence that the latter interpretation is the correct one. 

We have obtained direct images (U,B,R) of the two pairs using a CCD 

detector at the prime focus of the 4 meter Mayall Reflector (Kitt 

Peak National Observatory). The images reveal evidence for direct 

luminous connections or internal disturbances most easily explained 

as physical interaction between the galaxies. Spectra obtained with 

the 4 meter Cryogenic camera also show striking evidence for inter¬ 

action between the discordant redshift galaxies. Spectra were imaged 

on an 800 x 800 CCD with a resolution of 3.2 A/pixel. The wavelength 

coverage in the first order was AX 4180 - 6740A. The spectroscopic 

evidence is threefold: 1) asymmetric low redshift Ha (A 6563 A) 
distributions in the galaxies; 2) Ha extensions from the lower red¬ 

shift component of each pair into the optical boundaries of the 

higher redshift companion and 3) in the case of 4030-lla, (high red¬ 

shift) Ha emission line of unsual width and structure. Combined, the 

evidence is supportive of the interpretation that the lower redshift 

component of each pair, in particular, is disturbed by dynamical 

interaction with its higher redshift companion. Financial support 

from the U. of Alabama Research Grants Committee is acknowledged with 

thanks. 

SIGNAL LOSS IN TENSION-WOUND OPTICAL FIBERS. Paul B. Ruffin, U.S. 

Army Missile Command, Redstone Arsenal, AL 35898. C. C. Sung, Dept, 

of Physics, University of Alabama, Huntsville, AL 35899. 

This paper is concerned with understanding the causes and effects 

of signal loss at fiber crossover sites in tension-wound polymer coated 

optical fibers. Winding a graded index, multimode optical fiber under 

tension onto a cylinder produces a deflection of the fiber axis and a 

slight deformation of the fiber core at the fiber crossover sites. 

These unavoidable perturbations, produced by lateral pressure and bend¬ 

ing, cause excess loss. The magnitude of the excess signal loss is 

investigated at the crossover sites where one turn of the winding 

obliquely crosses over a turn of the layer beneath. An analytical 

model relating microbending loss (due to fiber crossover perturbations) 

and spool size is developed. The mathematical model is based on the 

Coupled Mode Theory. Some preliminary results describing the effect 

of fiber winding tension on excess signal loss are reviewed. The 

functional relationship between fiber winding tension and microbending 

loss at the fiber crossover sites can be determined from a comparison 

of analytical results with experimental data. Winding optical fibers 

with a definite tension profile is suggested to greatly reduce excess 

signal loss. 
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THE LION ROARS: NATURAL WAVE EMISSIONS IN SPACE PLASMAS. Dennis L. 
Gal 1agher, Space Science Laboratory, NASA Marshall Space Flight 
Center, Huntsville, AL 35812. 

The historical development of the observation of naturally 
occurring wave emissions in space plasmas will be discussed. The ob¬ 
servation of natural wave emissions in the earth's ionosphere and 
magnetosphere began in the late 1800's, when radio and telegraph 
operators reported hearing unusual sounds with their equipment. From 
the beginning observers described what they heard from space in terms 
of common earthly events, such as whislers, chorus, and lion roars. 
Early investigations related observed wave emissions to auroral dis¬ 
plays and fluxuations of the Earth's magnetic field. As interest 
grew, networks of observing sites were established world wide to study 
the morphology of natural wave emission with respect to local time, 
latitude, solar activity, and magnetic activity. With a more detailed 
understanding of the characteristics of natural wave emission came an 
appreciation that the near earth environment was not a void, but 
contained complex structures in plasma density and magnetic fields 
that were involved in the generation and propagation of these waves. 
The study of whislers, for example, lead to the speculation that a 
sharp gradient in density existed at a distance of 3 to 6 earth radii 
from the earth. With the last 25 years of intensive balloon, sounding 
rocket, and spacecraft borne investigations, observations have been 
extented throughout the near Earth environment, into the solar wind, 
to Jupiter and Saturn, and beyond to locations nearing the edge of our 
solar system. In all cases and locations "sounds" from space were 
heard. 

PHYSICS OF ATMOSPHERIC ESCAPE INTO SPACE. Thomas E. Moore. Space 
Science Laboratory, NASA Marshall Space Flight Center, Huntsville, AL 
35812. 

Simple hydrodynamical considerations imply that an atmosphere 
must expand into a surrounding vacuum. Arguments based upon the 
motion of individual atoms, molecules, or ions, above the altitude 
where collisions cease to be important, also lead to this conclusion. 
The rate of loss to space inferred from these arguments is negligible 
for all constituents of the terrestrial atmosphere and ionosphere 
except the lightest gases, hydrogen and helium. Nevertheless, recent 
observations have shown that substantial outward flows of heavier 
ionospheric species such as N+, 0+, N+, N0+, and 0+ frequently occur 
in the auroral and polar regions. Available evidence indicates that 
the ionized component of the upper atmosphere is strongly heated and 
accelerated by energy derived from auroral processes, i.e., the inter¬ 
action of solar wind and terrestrial magnetosphere. It is not known 
at present to what extent the neutral atmosphere also participates in 
auroral 1y-driven outflows. A brief summary of the physical arguments 
relevant to atmospheric escape will be given, followed by a sampling 
of observations showing enhanced outflow in auroral regions. Finally, 
we discuss possible mechanisms through which solar wind energy may be 
dissipated in the upper atmosphere, leading to escape of the more 
massive atmospheric constituents. 
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MO SSBAUER SPE CTROSC OPY OF METEO HIT ES. Mohammad A. Qa sem 9 

Da vi d G . Ag re s ti and Thoma s j . Wdow i ak » Phy sics 

De par tm enl :, UAB , B irmingham, A 1 35 294 • 

¥ e have s t u die d the Garb ona c eou s Chon d r i te Org uei 1 

m e t e o ri t e , , wh i c h h as iron in the f o r m of ma gne tits , o ther 

mi ner al s , org an i c c omponents in c lu d ing polyme r i c material. 

Th e s am pie i s COO led to 100- 20K by t r a n s f e r in g heat to a 

c 1 o s e d- eye le re f rig erator by ga seo u s h e lium. 1 4 keV Fe 57 

Y - ray s are D opp ler shifted i n e ner gy, to 0 btain the 

Mo s sb au er spe c t r um by measuri ng the transm i ss ion thr ough 

th e a bs o rbe r as a f unction of s our c e v elocity, , Th e spec t rum 

sh ows a grad ua i i ncrease in th e a rea of f e rromagn etic 

ma gne ti t e com po n ent accompanied by a d e c reas e in the area 

o f th e param ag n e t i c component with de c reasin g t em pe ra t ur@ * 

Th i s in d i c :ate s a su pe rparamagne tic cha racter for a frae tion 

0 f th e magnet i t e • The formatio n o f th is frac tio n may have 

0 c cur e d durin g an aqueous ph ase in the his tory of the 

pa r en t hoc iy • i t may also have se r v ed es a ca t a 1 ysf for the 

f 0 rma t i on of th e o r ganic compon ent • T he sup e rp aramagn etic 

pa r t i cl e s ( V i 00 A diameter) CO u Id be th e result of 

pr e c i Pi tation c >r aqueous ox Ida t ion of i ron sulf i deg, 

al tho ugh OX id a t i o n in the sol a r nebula i s ano ther 

po s s i bi lity . i f th e magnetite is a va por pha a e eonden sate 
in the sola r neb u1a, the g rai n s are an alo gs to the 
i n ter s t ell L a r gra in cores sugges ted by Spitzer an d Jones * 

SIMULATING THE EARTH'S ATMOSPHERIC BOUNDARY LAYER. Randy EG Russell, 

Department of Physical Sciences, Auburn University at Montgomery, 

Montgomery, AL 36193- 

Near the earth's surface, changes in wind speed and air tempera¬ 
ture with height are very large. This leads to a substantial vertical 
transport of momentum and heat by turbulent eddies within the atmo¬ 
spheric layer adjacent to the earth's surface referred to as the atmo¬ 
spheric boundary layer. Radiational cooling of the earth's surface at 
night and the resultant increase in static stability cause a dramatic 
reduction in the depth of the boundary layer at night. Air parcels 
near the top of the nighttime boundary layer, no longer constrained by 
daytime "frictional" forces, are accelerated by the horizontal pres¬ 
sure gradient force to produce a local wind-speed maximum referred to 
as the nocturnal jet. Based on simulations using a simple one-layer 
boundary-layer model, 0. Zeman(l979) concluded that variations in the 
horizontal pressure gradient with height were responsible for the for¬ 
mation of intense nocturnal jets like those frequently observed over 
the Great Plains. In this paper, simulations using a more sophisti¬ 
cated boundary-layer model with full vertical resolution will be com¬ 
pared with those of Zeman. A renewed coupling of the upper-level flow 
to the flow near the surface during the night will be shown to hinder 
the development of intense nocturnal jets when the change in the hori¬ 

zontal pressure gradient with height is large. Preliminary results 
using an alternative one-layer model will be presented. 

Ill 



Abstracts 

"THE NATURE OF MATHEMATICS” Grand National Award Winning Film 

(Post-Secondary) NEA/Kodak "Cameras in the Curriculum" Competition, 

1983-84. Ouida Blackerby Kinzey, Professor Emerita of Mathematics, 

Birmingham-Southern College, Birmingham, Alabama 35254. 

"THE NATURE OF MATHEMATICS:" a thirty minute, 35mm slide/tape photo¬ 

graphic essay; a synthesis of physical and mental stimuli designed 

to develop an awareness and critical understanding of old and new, 

a respect and appreciation of shared interests in the exciting 

world of mathematics. The film has been developed primarily for 

pre-College Algebra and College Algebra students to relieve tension 

and math anxiety. It seems, however, to be appropriate for any 

grade or age level as a study in awareness. It might be used to 

encourage the individual to pursue the idea within his own field of 

interest, and subtitled "How Do You See Your World?" The film in¬ 

cludes the basic patterns of nature: the distance around a point, 

the relationship of lines, the meander, the spiral, and packing 

and cracking, or mudcracks. It is designed with a humanistic and 

mathematical approach to aid the student in seeing his world as a 

combination of historical sites, spatial environment, and the inter¬ 

action of humans and animals. 

A FORMULA FOR THE LINE SPREAD FUNCTION OF A WOLTER I X-RAY TELESCOPE. 

Shao-hua Chao, and David L. Shealy, Physics Department, Univ. of Ala. 

at Birmingham, Birmingham, AL 35294. 

The design and analysis of x-ray imaging systems are normally 

investigated by the ray tracing method. The physical quantities, which 

are used by optical designers to evaluate the image resolution of the 

optical systems, are the RMS blur circle radius of the spot diagram and 

the point spread function over the image plane. The point spread func¬ 

tion is the distribution of the energy flux density over the image 

plane. The conventional method to calculate the point spread function 

requires a very large number of rays to be traced through the optical 

systems. Burkhard and Shealy^ have developed a simplified flux flow 

equation which can be used to evaluate the distribution of energy flux 

density over the image plane by tracing a few rays through the system. 

In this study, the meridional line spread function for Wolter I x-ray 

telescope is evaluated by the flux flow ray tracing technique. 

^.G. Burkhard and D.L. Shealy, APPLIED OPTICS 20,5, 897 (1981). 

CALCULUS OF VECTOR FUNCTIONS. Garret Sobczyk, Dept, 
of Math, Spring Kill College, Mobile, AL 36608. 

Ordinary three dimensional vector algebra can be 
geometrically extended by introducing the notion of a 
bivector as the algebraic dual of a vector. The re¬ 
sulting complex vector algebra supports a powerful 
calculus of vector functions which generalizes both 
the two dimensional complex function theory and the 
three dimensional real vector function theory to apply 
to vector functions in Minkowskian spacetime. 
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OBSERVATIONS OF PLASMASPHERIC ION TEMPERATURES AND DENSITIES. Richard 

H. Comfort, Dept, of Physics, Univ. of Ala. in Huntsville, Huntsville, 

AL 35899. J. H. Waite, Jr. and C. R. Chappell. NASA/Marshall Space 

Flight Center, MSFC, AL 35812. 

Ion temperatures and densities have been determined from 

observations made by the Retarding Ion Mass Spectrometer (RIMS'! on the 

polar orbiting Dynamics Explorer 1 satellite. Densities are found to 

vary from several 103 cm 3 deep in the plasmasphere to less than 10 

cm 3 beyond the plasmapause density gradient. Corresponding 

variations for ion temperatures are several ’03 K to several 1014 K. 

Profiles of these plasma properties are presented and compared for 

different geophysical conditions. Ion temperatures, in particular, 

show significant variations with local time and geomagnetic activity. 

A surprising feature of these variations is that temperatures in the 

central plasmasphere (L = 2 to 3) during magnetically disturbed times 

appear to be depressed relative to quiet time values. Comparisons of 

H+ temperatures with He+ temperatures show the two ion species to be 

very nearly in thermal equilibrium, despite relatively low Coulomb 

collision frequencies. 

GROWTH OF TRIGLYCINE SULFATE CRYSTALS ABOARD SPACELAB-3 Mission. 

R. B. Lai, M. D. Aggarwal, A. K. Batra, Department of Physics, 

Alabama A&M University, Huntsville, Alabama 35762, Roger L. Kroes, 

Space Science Laboratory NASA/Marshall Space Flight Center, 

Huntsville, Alabama 35812 

The growth of crystals from solution is greatly influenced by 

buoyancy driven convection. In a low-g environment convection is 

greatly reduced and diffusion plays a prominent role. In Spacelab-3 

mission of NASA an experiment will be performed where crystals of 

Triglycine Sulfate (TGS) will be grown using an apparatus called 

fluid experiment system (FES). Ground gased research in preparation 

to the flight experiment will be described. This work is supported 

by NASA Contract NAS8-32945. 

ALGORITHMIC ASPECTS OF FACILITY LOCATION IN NETWORKS. Peter J. 

Slater, Dept, of Mathematics, The University of Alabama in 

Huntsville, Huntsville, Alabama 35899. 

Graphs and networks have been used to model such things as 
street networks and structures such as nuclear power plants, hotels 

and apartment buildings. Most facility location problems using 

networks involve the selection of a "central" site or sites. One 

paper of Jordan in 1869 and scores of papers since the early 1960's 

have been concerned with questions of centrality in graphs and 

networks. 

This talk will be concerned with both theoretical and 

computational aspects of such problems as the p-center problem, the 

p-median problem, and location in a competitive environment. 
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MAGNETOHYDRODYNAMIC EFFECTS ON GALAXY FORMATION IN THE EARLY 

UNIVERSE. A. J. Fennelly, MS-47, Applied Science Branch, 

Teledyne Brown Engineering, Cummings Research Park, Huntsville, AL 

35807, and Department of Physics and Astronomy, University of 

Alabama in Huntsville. 

We review evidence for the existence of galactic magnetic 

fields and the evidence for an intergalactic magnetic field permeating 

an ionized intergalactic medium. The magnetohydrodynamics (MHD) 

of such an intergalactic medium during the post-recombination 

expansion and the effects of MHD on the formation of galaxies are 

then considered: isotropic cosmologies, the interactions of 

magnetic fields with isotropic backgrounds, detailed MHD per¬ 

turbation computations, and an analysis of related MHD galaxy- 

formation studies. Some consideration will be given to the pre¬ 

recombination radiation era and the role of MHD in the growth of 

fluctuations there. Discussion will also be given to the much 

earlier grand-unified epochs wherein magnetochromodynamics (MCD) 

is the appropriate physical model. The MCD phenomena will be 

compared and contrasted with the much later MHD phenomena. 

PLANETARY AURORAS. A. J. Dessler, Space Science Laboratory, NASA 
Marshall Space Flight Center, Huntsville, AL 35812. 

Earth, Jupiter, Saturn, and Uranus, which are planets having 
atmospheres and substantial magnetic fields, exhibit auroral displays 
near their magnetic poles. Between 10^ and 10^ Watts are required 
to power these various auroras. Finding and describing the sources 
of this power is an active field of research. It appears that each 
planet is, in important respects, different with regard to auroral 
power mechanisms. For example, the Earth's aurora extracts power 
from the expanding solar corona (the solar wind). The aurora on 
Jupiter is powered by the spin of the planet; the solar wind plays no 
essential role. The various planetary auroras give us insight as to 
how particles are accelerated and radio noise generated in several 
distinct systems. Insight into the workings of cosmic systems may 
follow from the study of planetary auroral displays. 

MARKOV CHAINS AND DEBUGGING MODELS. Kyle Siegrist, Dept, of Math., 

Univ. of Ala. in Huntsville, Huntsville, AL 35899. 

A Markov chain model is formulated to describe a system with a 

number of flaws which is undergoing testing designed to detect and 

remove the flaws. The model allows for the introduction of new flaws 

as well, and has applications in hardware and software reliability. 

The following measures of quality and their relationships arediscussed: 

the probability that the system is free of flaws after n trials, the 

expected number of flaws remaining in the system after n trials, the 

expected number of tr ia 1 snecessary to remove all flaws, the probability 

that no flaws are detected after n trials. Questions of transience, 

recurrence, and asymptotic behavior are considered. The results are 

illustrated through several examples, 
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RADIAL PROPAGATION OF A THERMAL PULSE IN A SOLID SPHERE. 

Syau-Yun Wang Hsieh and John H. Young, Department of 

Physics, University of Alabama at Birmingham, 

Birmingham, Alabama 35294. 

The classical theory of heat conduction as developed 

by Fourier implicitly assumes an infinite propagation 

speed of thermal disturbances. Heat pulses would 

appear, however, to propagate through solids at finite 

speeds, giving rise to the phenomenon of second sound. 

Reformulation of the heat conduction equation to 

accommodate finite propagation speeds leads to a wave 

(hyperbolic) equation. A solution to the hyperbolic 

equation has been found throughout the interior of a 

homogeneous sphere subjected to a thermal pulse over its 

surface. The features of that solution will be 

contrasted with the description of the pulse propagation 

described by the solution to the usual (parabolic) form 

of the heat conduction equation. 

COMPARISON OF DIFFERENT METHODS FOR OBTAINING TUNABLE, SINGLE-LONGITU¬ 

DINAL-MODE TEA C02 LASER OSCILLATION (SINGLE-MODE LASER). M. A. Rob 

and J. R. Izatt, Dept, of Physics and Astronomy, Univ. of Alabama, 

University, AL 35486 

In a high power TEA CO2 laser, oscillation on several cavity 

modes usually takes place because of high gas pressure and long 

cavity length. High resolution spectroscopic studies require a 

single-mode tunable source. Techniques developed in the past decade 

are restricted to low output power to avoid optical damage. We 

investigate two different techniques to obtain broadly tunable 

single-mode oscillation of this laser which minimizes optical damage 

at high output power. Consistent single-mode oscillation with a 

peak output energy of 500 mJ/pulse and a tunability of ± 2.4 GHz is 

reported on the P20 line of 10.6 pm band. 

STEADY STATE JOULE HEATING AND THE WIE DEMANN-FRA NZ LAW. 

John H. Young, Department of Physics, University of 

Alabama at Birmingham, Birmingham, Alabama 35294. 

Temperature variation of the thermal and electrical 

conductivities of solids was first described empirically 

by the Wiedemann-Franz law: the ratio of these 

conductivities is proportional to the absolute 

temperature of the material. A general solution to the 

steady .state heat conduction equation will be presented 

for the case of heating produced by electrical currents. 

The solution, which is valid for conductivities having 

arbitrary temperature variation, readily accommodates 

the Wiedemann-Franz law and an example will be presented 

which illustrates the effects of this class of variable 

conductivities. 

115 



Abstracts 

ACTIVE PARTICLE BEAM EXPERIMENTS IN SPACE PLASMAS. David L. Reasoner, 
Space Science Laboratory, NASA Marshall Space "Flight Center, Hunts¬ 
ville, AL 35812. William T. Roberts, Program Development, NASA 
Marshall Space Flight Center, Huntsville, AL 35812. 

The challenge of probing the magnetosphere and ionosphere has 
been taken up in part by a series of experiments over the past several 
years involving injection of charged particle beams, primarily elec¬ 
tron beams, into space plasma. Various experiments have created 
artificial auroras, traced magnetospheric field lines, and studied the 
phenomena of vehicle charging, wave-particle interactions, and the 
Beam Plasma Discharge (BPD). A high-power electron accelerator, the 
Space Experiments with Particle Accelerators (SEPAC) was flown on the 
joint NASA/European Space Agency Spacelab I mission in November - 
December 1983. This experiment featured an extensive array of diag¬ 
nostic equipment, including a video camera. Particle-beam experiments 
will be reviewed, and new results from the Spacelab I SEPAC experiment 
will be presented. 

LABORATORY STUDIES OF INTERSTELLAR GRAINS AND MOLECULES. T.J. Wdowiak, 

E.L. Robinson, E.L. Wills, and S.S. Kannar, Univ. of Ala. at Birmingham, 

Birmingham, AL 35294 

The optical absorption and emission spectra, and molecular struc¬ 

ture and processes of laboratory analogs for interstellar grain compo¬ 

nents are being studied. Samples are prepared and examined in the 10K- 

300K + temperature range. Samples may be ion-probed to eject reactive 

species into a quadrupole mass spectrometer. Linear and aromatic carbon 

species that exhibit optical (UV,VIS,IR) properties similar to those of 

interstellar and circumstellar species have been prepared. Observa¬ 

tional tests for elucidating the origin of the diffuse interstellar 

bands, fluorescence in dusty nebulae, IR emission bands, and nature of 

interstellar grains have been suggested by laboratory experiments. 

X-ray excited fluorescence of polyaromatics may be a here-to-fore 

unrecognized celestial phenomenon (cosmic scintillation counters). 

THE MAGNETOSPHERIC CLEFT ION FOUNTAIN. James L. Horwitz, Dept, of 

Physics, The University of Alabama in Huntsville, Huntsville, AL 35899 

New low-energy ion measurements from spacecraft show that a 

narrow source region in the dayside polar cleft ionosphere is the 

dominant source of heavy ionospheric ions populating the polar magnet¬ 

osphere. A two-dimensional simulation code to compute ion trajector¬ 

ies, distribution functions and spatial distributions of ion fluxes, 

average energies and densities has been developed, and the results 

compared with the low-energy ion measurements. Many interesting con¬ 

sequences of this outflow of heavy ions from a narrow source region 

are evident from both the simulation runs and the observations, in¬ 

cluding mass and energy dispersion as in a 'geomagnetic spectrometer', 

the 'parabolic flow' of heavy ions down into the central polar cap 

atmosphere, the creation of 'supersonic' ion beams distant from the 

cleft source region by a velocity filter effect, and the convection- 

dependent filling of the polar magnetosphere by this narrow ion 

source. 
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HYDROGEN EMBRITTLEMENT IN ALLOYS: STACKING FAULT ENERGY MEASUREMENT IN 

CuNi, TAE K. OH, Jack H. Davis, The University of Alabama in 

Huntsville, Huntsville, Alabama 35899; John C. McClure, Mary H. 

Johnston, Richard A. Parr, George C. Marshall Space Flight Center, 

MSFC, AL 35812 

An analysis of x-ray powder pattern of plastically deformed Cu-Ni 

alloys allows the determination of the stacking fault probability and 

stacking fault energy using the x-ray line shift and line profile 

technique. Cu-Ni alloys in the composition range of 47.7-73.5 weight 

percent nickel showed the tendency of small increase in the stacking 

fault energy while their stacking fault probability was decreasing. 

Also, the specimans were tested in 34.5 MPa hydrogen and in air. The 

notched tensile ratio, an indication of the hydrogen environment 

embrittlement was determined for each alloy. Hydrogen environment 

embrittlement was determined to be influenced by stacking fault energy; 

however, the correlation must be indirect and only partially 

responsible for the hydrogen environment of these alloys. 

GRAVITATIONAL GRADIENT EFFECTS ON LONG ELECTROMAGNETIC 

WAVES. Shinshang Liu and John H. Young, Department of 

Physics, University of Alabama in Birmingham, 

Birmingham, Alabama 35294. 

The gravitational influence on the electromagnetic 

field can be most readily seen by incorporating the 

effects of spatial curvature into the three dimensional 

form of the Maxwell equations. The wave equation then 

derived for the electromagnetic field is seen to exhibit 

a coupling of that field to the gradient of the ambient 

gravitational field. The wave equation in the 

SchwarzschiId field can be easily transformed to a one 

dimensional Schroedinger form amenable to solution by 

WKB methods. The solution is of the physical optics 

type and exhibits features of the field behavior not 

realized in the customary treatment of geometrical 

optics type. 

NONLINEAR am DYNAMO. Satoshi Hinata and Hideya Kishi, Physics 

Department, Auburn University, Auburn, AL 36849 

A set of nonlinear dynamo equations which incorporate the feed¬ 

back of Lorentz force on the differential rotation is derived and 

analyzed numerically. Hinata (1981, 1982) studied similar problems 

with the inertia of fluid neglected. In this investigation we include 

the inertial effect and focus our attention on the amplitude and period 

modulation of the periodic dynamo. Three parameters specify the 

physical situation. They are dynamo number, the ratio of magnetic to 

fluid diffusivity, and the geometry of the dynamo region. We found the 

amplitude modulation with 4^5 times the basic period of the largest 

scale magnetic field. We also note that the mode-coupling is impor¬ 

tant although it is negligible in the previous analysis which neglec¬ 

ted the inertial effect. 
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ASYMPTOTIC BEHAVIOR OF PERIODIC, PERIODIC BIHARMONIC, AND PERIODIC 

HARMONIC FUNCTIONS. Kenneth B. Howell, Department of Mathematics, 

University of Alabama in Huntsville, Huntsville AL 35899. 

The behavior of periodic functions defined on domains containing 

the upper half space, ( (x^ ,x^, . . . .x11) : x° > 0}, is investigated 

as x° approaches infinity. Bounds on the some of the first order 

derivatives of these functions are obtained which are directly 

proportional to bounds on derivatives of arbitrary orders in 

certain directions. It is shown that a periodic biharmonic and 

a periodic harmonic function can be approximated, respectively, 

by a third degree and a first degree polynomial in the variable 

xn, and that, as x° approaches infinity, the error in using this 

approximation vanishes faster than the reciprocal of x11 raised 

to any power. 

TRENDS OF WIND SPEED. Dorathy A. Stewart, Research Directorate, 
US Army Missile Laboratory, US Army Missile Command, Redstone 
Arsenal, AL 35898-5248. 

The trend of mean wind speed in fog during a few decades was 
positive at some American and European stations where the trend of 
the overall mean speed was negative. The positive trend in fog at 
other stations was much larger than the positive trend of the 
overall mean speed. Increased urbanization can explain these results. 
Mean speeds in fog are lower than overall mean speeds under 
conditions of greater visibility at most locations. Urban influences 
normally weaken strong winds and cause weak winds to intensify. 

QCD CORRECTIONS TO THE DECAY b -+■ n X . Stanley T. Jones* 

Paul H. Cox* Steven V. Hovater , Dept, of Physics and 

Astronomy, Univ. of Ala., University, AL 35486. 

The zero-binding model for the n is used in the first 

order perturbative QCD calculation C of the virtual and 

real radiative corrections to the weak decay of the b 

quark into an n meson + anything. * Supported in part by 

a grant from the U.S. Department of Energy. 

MULTIPLE SENSOR FUSION. Deva C. Doss, Department of. Mathematics and 
Statistics, The University of Alabama in Huntsville, Huntsville, 

Alabama 35899. 

In a study of two sensors polling data on emitting targets one 

sensor may observe a target while the other may fail; even if both 

sensors observe a target, then there is a random noise factor that 

distorts the picture. In this paper a general algorithm is developed 

for detecting the pairs of observations made by the sensors on same 

targets and for fusing each pair as a single target. 
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INDUSTRY AND ECONOMICS 

BRAND PREFERENCES OF BLACKS FOR SELECTED PRODUCTS. Marsha D. Griffin, 
Department of Marketing, Alabama A&M University, Normal , AL 35762. 

To determine the brand preferences of blacks for selected products 
and the evaluative criteria used by blacks in choosing these products, 
a survey was conducted among a convenience sample of 60 blacks. Tide 
was the favorite washing powder. Evaluative criteria for washing pow¬ 
der were ability to clean, ability to whiten/brighten, and the presence 
of a fresh smell. Taste and amount of caffeine were the two most im¬ 
portant factors in choosing a coffee. Maxwell House was the preferred 
brand. Meadow Gold was the favorite milk. Factors consider relevant 
in choosing a milk were taste and price. Coke was the favorite soft 
drink, with taste and the absence of caffeine being the dominant cri¬ 
teria used. Coors was the beer of choice, and Jack Daniels was the 
hard liquor most often purchased. For both products, taste was the 
main criteria mentioned. Concerning pain relievers and cold remedies, 
Tylenol was mentioned as a favorite by 54 percent, while Nyquil was the 
cold remedy most often purchased. Effectiveness and speed of action 
were the most frequently mentioned factors considered important in 
choosing both products. The preferred shampoo was Head and Shoulders; 
the ability to control dandruff, clean well, and leave hair soft and 
shiny were factors considered essential in a shampoo. Jergens was the 
lotion used by most of the sample, with the ability to smooth/soften 
and the presence of a pleasant fragrance being the principal criteria 
used. Colgate was the preferred tooth paste. The criteria used in 
selecting a tooth paste were ability to clean, pleasant taste, presence 
of fluoride, and ability to freshen breath. Sixty-three percent pur¬ 
chased store brand health and beauty aids at least sometimes, while 57 
percent bought generic health and beauty aids at least sometimes. Fif¬ 
ty percent used generic foods at least sometimes. 

THE ECONOMIC IMPACT OF THE PROPOSED ALABAMA TAX CREDIT ON COMMERCIAL 

SOLAR ENERGY SALES. Edward A. Schroeder IV, Dept, of Economics and 

Finance, Univ. of Ala. in Huntsville, Huntsville, AL 35899 

In 1984 a proposal was made to the Alabama state government, 

calling for a tax credit for certain solar energy systems sold to 

commercial buyers. An economic impact study of the proposed tax 

credit led to the following general conclusions: 

1) From the point of view of the Alabama state treasury, the 

credit itself and other tax revenue losses would constitute drains 

on the treasury. The treasury would benefit from increased economic 

activity and labor productivity induced by the credit. The overall 

ratio of benefits and losses to the treasury is about 0.873. 

2) From the point of view of the state as a whole, the benefit- 

cost ratio is about 2.056, and net benefits could be as high as $42.7 

million. 
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ECONOMIC AND ENVIRONMENTAL IMPACTS ARISING FROM THE PRODUCTION OF CORN 
ETHANOL FUELS IN THE TENNESSEE VALLEY REGION. Yilmaz Esensoy, Eric N. 
Rahimian, and James G. Alexander, Department of Economics and Finance, 
Alabama A&M University, Normal, AL 35762. 

Considerable attention has been focused on energy-related issues 
for more than a decade, especially since the OPEC-imposed oil embargo 
of 1973. Uncertainty of availability and higher fuel prices have im¬ 
pacted on both sides of the energy market; conservation efforts have 
alleviated demand pressures, while development of new oil fields and 
application of advanced recovery techniques have increased the quantity 
supplied. Vulnerability to disruptions in the operation of internation¬ 
al oil markets has been reduced by decreasing U. S. dependence on im¬ 
ported oil, altering our supply .sources for imported oil, and creating a 
strategic oil reserve to provide a buffer against future oil shocks. 
Development of alternative energy sources has the potential for extend¬ 
ing the U. S. fuel supply and making it more secure. Corn ethanol is 
one such alternative energy source, and one which could be developed in 
the Tennessee Valley. The purpose of this paper is to examine the eco¬ 
nomic and enviornmenta1 effects such development would have. Economic 
impacts of the following types are examined: agricultural price and in¬ 
come stabilization; land use (alternative resource allocation); product¬ 
ion of distillers' dried grain (as a by-product of the ethanol product¬ 
ion); effect on the livestock-hog industry; employment; and influence 
on the balance of trade. Environmental impacts are studied at three 
levels: farm level (soil erosion and nonpoint pollution); processing 
level; and consumption level. While the paper does not argue for or 
against development of corn ethanol production capacity in the Tennessee 
Valley, the results tend to support the proposition that such develop¬ 
ment may be desirable in the long run. 

FINANCIAL PLANNING—THE DEVELOPMENT OF A PROFESSION. Charles D. 

Gulley, Department of Accounting and Finance, Auburn University at 

Montgomery, Montgomery, AL 36193-0401. 

Financial planning has been performed by many individuals and 

institutions for years. Historically financial planning has been 

provided by practitioners who were motivated by potential sales 

of a product or service. The conception of a client's goal was 

singular and unrelated. Several professionals assumed a portion 

of the planning process, each independently making recommendations 

so that frequently no one coordinated the total planning process. 

Comprehensive financial planning, as it is beginning to be regarded 

today, involves thorough collection and impartial analysis of infor¬ 

mation on all dimensions of a person's or family's total financial 

situation. Needs are identified, specific financial objectives 

are established and a comprehensive plan is developed and implement¬ 

ed. The process brings together the expertise of specialized profes¬ 

sionals in financial services. Accounting firms, investment bankers, 

banks, insurance companies and independent planners are all develop¬ 

ing programs that seek to provide personal financial planning. 

Individuals are being trained specifically in this area and the 

individuals are seeking appropriate professional designations. 
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OFF-BUDGET SPENDING ACTIVITY IN ALABAMA. H. Dean Moberly, 
Department of Economics, Auburn University at Montgomery, Mont¬ 
gomery, AL 36193. Danny Cosby, MBA student, Auburn University at 
Montgomery, Montgomery, AL 36193. 

Throughout the 1960's, state governments were a fast growth 
sector. Despite relatively rapid increases in prices, their 
spending rose 6-7% per year in real terms or 10-11% in current 
dollars. Spending adjustments were made during the 1970's because 
taxpayers were becoming resistant to growth that had tripled both 
revenues and expenditures in a decade. Double digit inflation 
during the 1970's caused many problems for state government owing 
to costs increasing at a faster rate than revenues. State 
governments whose tax revenue was based more on the sales tax kept 
pace better with inflation than those who did not have a sales 
tax. The early 1980's saw little improvement in cost and revenue 
patterns. As inflation moderated, state budgets began to improve. 
Even with an improved economy, state governments often do not have 
enough revenue to meet all the needs of the state. In 1981, 
Alabama began "off-budget" spending by creating "Authorities" and 
"Industrial Development Boards" that have statutory authority to 
issue bonds payable from revenues of the project being financed. 
Such off-budget deficit spending does not require legislative 
approval to issue bonds or to service this debt. The bonds do 
have the full faith and credit of the State of Alabama. 
Off-budget deficit spending in Alabama is currently more than $2.3 
billion in 1984. This level of off-budget borrowing influences 
interest rates, efficient allocation of capital funds, etc.. 

DEMOGRAPHIC INFLUENCES ON UNEMPLOYMENT IN ALABAMA. A. Wayne Lacy, 

Department of Economics, Auburn University at Montgomery, Montgomery, 

AL. 36193-0401. 

Although many purely economic factors influence the level of 

unemployment, changes in demographic factors place variable pressures 

on the job needs of a State's economy. This paper analyses the 

differences felt by the Alabama economy from three sources: 

population growth, migration and labor force participation. The 

decades of the 1960's and 1970's are compared for differences in 

impact and the expectations for the coming years are examined. 

Similarities and differences between the impact on the U.S. economy 

and the Alabama economy are noted. The baby boom of the late 1940's 

and the 1950's placed the State economy in the position of needing to 

provide considerably more new jobs in the 1970's than in the 1960's. 

Adding to the problem was a reversal of migration patterns between 

the two decades, with sizable in-migration in the 1970's. The 

increase in female labor force participation accelerated in the 

1970's, more than offsetting a male decline. Consequent in part to 

these factors and despite the creation of over twice as many jobs in 

the 1970's, unemployment rose above the national average during the 

latter half of the decade. These pressures should all be lessening 

over the remainder of the 1980's. 
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ECONOMIC IMPACT OF ALABAMA'S STATE PARK SYSTEM ON THE ALABAMA ECONOMY. 

Fred R. Hester, Graduate Assistant, David McConnell, Graduate Assist¬ 

ant, Henry N. McCarl, Associate Professor of Economics, Department of 

Economics, University of Alabama at Birmingham, Birmingham, AL 35294. 

The State parks of Alabama have a significant economic impact on 

the State's economy. The $12,181,987 expended by the State during the 

83-84 fiscal year created over twenty million dollars worth of addi¬ 

tional direct and indirect economic impact. This consists of approxi¬ 

mately fifteen million dollars in spending by non-local visitors that 

would not have been spent if the parks did not exist. Additionally, 

new employment payroll equalling approximately $2,028,656 was created 

in the private sector. This can be viewed as about two-hundred and 

fifty jobs at $8,000 each. Tax revenues, including payroll and sales 

taxes resulting from the spending on the State parks, totaled 

$1,548,503. The fifth element created by the State parks' existence 

was the value associated with non-paying visitors. The estimated 

amount of these charitable admissions to groups such as The Boy Scouts 

of America was $2,586,926. These values were then combined with the 

State expenditures to obtain a total economic impact on the Alabama 

economy of $33,018,053. This represents an impact of $2.71 for each 

dollar of State expenditure. Location quotients were also computed for 

the Alabama State Parks. These provide a means of comparing Alabama's 

parks to other states' parks. The first location quotient compares 

Alabama's revenues it receives to those of other states considering the 

amount of acreage devoted to state parks. A favorable factor of 5.05 

resulted. Secondly, a location quotient comparing Alabama's revenue to 

visitor ratio with that of other states' parks was computed. Again, a 

very favorable factor of 4.53 was determined. 

SPECIALIST'S COMMUNICATION PROBLEMS WITH MANAGEMENT: A COMMENT 

Richard Wiegand, Dept. of Management and Marketing, Univ. of Ala., 

University, AL 35486. 

The "specialist" in business—the engineer, accountant, human 

resources expert, scientist, computer programmer, etc.—often has 

trouble communicating with top management when managers do not have 

the same background and experience as the specialist. In making 

oral presentations to managers (e.g., in staff meetings), special¬ 

ists should adapt their language, organization of ideas, presentation 

techniques, and visuals to the information needs of managers. 

Managers are normally concerned with results (rather than "method"), 

so "Conclusions and Recommendations" should usually come first. 

Managers are also interested in what the total costs of a proposed 

activity will be, so the specialist's best estimate of the direct 

cash outlay (the budget) should be accompanied by a frank estimate 

of needed space and other resources. The presenter should never 

read his or her paper to the audience (unless there are over¬ 

whelming requirements for specific language). Visuals and handouts 

should be prepared with special care to stress key ideas and impor¬ 

tant findings (let supporting data appear in a separate handout). 

During question-and-answer sessions, the specialist should avoid 

even the appearance of superiority and be patient in explaining 

technical terms and concepts. 
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EMPLOYER'S HEALTH CARE COST DILEMMA: FAITH IN INCENTIVES - FOCUS ON 

CONTROLS? Joyce A. Lanning and Myron D. Fottler, Administration/ 

Health Services, Univ. of Ala. at Birmingham, Birmingham, AL 35294. 

Employer activity to contain health care costs has recently 

accelerated. This paper classifies strategies adopted by business 

and industry according to their focus on plan administration or 

their reliance on controls or incentives to alter the health care 

system. Each option is assessed for locus of activity (internal, 

external or collective); time frame for change; relative cost con¬ 

tainment potential; target for change; extent of utilization; and 

example of implementation. Control strategies work to contain the 

health care system by directly controlling access (pre-admission 

certification), the product delivered (utilization review), or price 

(rate setting). Incentive strategies attempt to shrink the system 

by indirect pressures to alter patient and provider-directed demand 

(for example, differential payment for outpatient care, consumer 

cost sharing, preferred provider arrangements, or health promotion). 

The paper concludes with some suggested steps in the development or 

review of an employer health care cost containment program: 1) es¬ 

tablish policy; 2) determine company approach to system change; 3) 

determine health care cost containment responsibility within the 

company; 4) design and develop a data base with evaluation in mind; 

5) develop administrative criteria; 6) design benefits package and 

employee communications program; 7) evaluate results. Employer suc¬ 

cess will lie in combining several approaches; there is no "magic 

bullet" which is the one key to success in containing employer 

health care costs. 

THE ATTRIBUTES OF LEADERSHIP: ALABAMA BANKERS VS MILITARY OFFICERS. 
Dennis W. Gibson, Department of Business, Troy State University in 
Montgomery, Alabama 36195. 

The elusive search for the traits of leadership has been 
chronicled by Stogdtll in his handbook of leadership. The attri¬ 
butes of leadership, that is those attributes that individuals being 
lead perceive individuals doing the leading to possess, is another 
dimension for study. Six groups of middle managers, which included 
three groups of managers from a bank in Alabama and three groups of 
U.S. Air Force Officers, were asked to rank order 40 leadership traits 
from the most important to least important using a "Q-Sort" technique. 
A null hypothesis that the groups would not agree on the relative im¬ 
portance of these traits was formulated based on the literature. A 
weighted mean of the ranking was calculated for each trait within each 
group of respondents. The weighted mean was then used to calculate 
Spearman rank order correlations using SPSS. The resulting correla¬ 
tion coefficients range from .8623 (between two groups of Air Force 
Officers) to .5985 (Between one group of bankers and one group of Air 
Force Officers). All 15 correlation coefficients were significant at 
the .0001 level. At least as far as these six groups are concerned 
there is a consistent perception of the attributes that they expect 
to see displayed by their leaders. 
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FINANCIAL STATUS OF ALABAMA AGRICULTURE. William E. Hardy, Jr. , J. 

Stanton Smith and Laura R. Cox, Dept, of Agricultural Economics and 

Rural Sociology, Auburn Univ., AL 36849. 

A major economic issue confronting our nation is the financial 

condition of the agricultural sector. Depressed commodity and land 

prices, coupled with a 1984 drought, and high costs of inputs have 

placed many farmers in an uncomfortable financial position. 

Research results presented in this paper are from a survey of Alabama 

farmers which was conducted to determine the severity of the agri¬ 

cultural finance situation in the State. A total of 1,500 ques¬ 

tionnaires were sent and 251 usable responses were received. Even 

though the number of responses was relatively small, comparison of the 

respondent characteristics with those reported for the total state in 

the 1982 Census of Agriculture showed the data to be representative. 

Analysis showed that the average debt to asset ratio of the re¬ 

spondents was 28.5 percent. This value is not very high for most 

industries but shows a significant increase over the 17 percent ratio 

that has been typical of the agricultural industry for many years. 

Over 23 percent of the respondents indicated that they were delinquent 

on at least one loan. Low product prices and high interest rates 

were given as the most significant causes of financial problems facing 

farmers. High input costs, weather, being over leveraged and poor 

management were also listed as important trouble areas. More than 38 

percent of the respondents indicated that they would likely leave 

farming within five years. Reasons for the expected exit were: re¬ 

tirement (42 percent); financial problems (44 percent); health (22 

percent); and other reasons which were primarily financially related 

(26 percent). 

THE ECONOMY OF ALABAMA: ECONOMIC STAGNATION 1978-1984. 

James R. Bobo, Department of Economics, College of Business and 

Management, University of South Alabama, Mobile, Alabama 36688. 

This study examines the consequences of the massive economic 

stagnation that ensued after 1978-1979, and focuses on the nature 

and significance of the structural changes that occurred. The 

cyclical sensitivity of the various industrial sectors is of vital 

concern. The impact of the recession on the structure of income 

and employment, and how these changes will affect the future cyclical 

sensitivity of Alabama's economy is a principal concern. The 

consequences of the recessions were dramatic. Total earning and per 

capita income declined by amounts and percentages not know since the 

great depression. Unemployment soared, and the decline in employment 

was unprecedented. The economic costs were enormous, with the loss 

of income estimated at $4 billion in 1957 dollars. The economy of 

Alabama was more vulnerable to recessionary forces than the national 

economy, primarily because of the structure of income and employment 

and the nature of the markets for its manufactured products. 

Significant changes occurred in the structure of income and 

employment during the period, which may render the economy less 

susceptible to recessions. 
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COMPUTER-ASSISTED INSTRUCTION COMPARED TO TRADITIONAL MODES OF 

INSTRUCTION IN PRINCIPLES OF MARKETING CLASSES. Jack W. Crocker, 

Professor of Education, University of North Alabama, Florence, AL 

35632-0001. Margie S. Crocker, Teacher-Coordinator of Marketing and 

Distributive Education, Muscle Shoals Area Vocational School, Muscle 

Shoals, AL 35662. Gerald Crawford, Professor of Marketing, University 

of North Alabama, Florence, AL 35632-0001. 

The question of the relative effectiveness of computer-assisted 

instruction in terms of student performance is currently being 

debated. Most research has indicated that computer-assisted instruc¬ 

tion is at least as effective as traditional instruction and, in some 

subject areas, evidence points to improved student achievement when the 

curriculum is supplemented by computer-assisted instruction. The pre¬ 

sent research project was conducted to determine if computer-assisted 

instruction would yield statistically significant differences in 

learning outcomes over traditional modes of instruction in college 

level principles of marketing classes. Both cognitive and affective 

learning was investigated. Two separate classes were used, one with 

traditional lecture and student recitation and the other class was 

taught using lecture and a computerized marketing simulation "game". 

Using the t-test for correlated means, t-test for uncorrelated means, 

and the Mann-Whitney U-test, it was found that no significant 

difference in achievement existed before or after treatment. However, 

very significant gains in achievement were made by each group. In 

terms of attitude, a significant and positive gain was shown by the 

group that used the computer simulation. It was suggested that further 

research be done to verify the outcomes. 

INFLUENCE OF DEBT ON REAL ESTATE VALUES. Kendall P. Hill, 

Dept, of Accounting, Univ. of Ala. at Birmingham, Birmingham, 

AL 35294. Bobby A. Newsome, Univ. of Ala. at Birmingham, 

Birmingham, AL 35294. 

A question of much importance to real estate appraisers 

is: Does debt influence the value of a real estate property? 

If not, the direct capitalization rate model, V 4- I/R, is 

appropriate. But if the amount of debt used to finance the 

property does affect its value, then the correct appraisal 

tool for income properties is a mortgage equity model. The 

purpose of this paper is to show that because of taxes; 1) 

debt can influence value, but the magnitude and direction of 

the effect may depend upon the marginal tax bracket of the 

investor; and 2) the after tax mortgage equity valuation 

model is the preferred tool for valuation of income producing 

real estate properties. In the first part of the paper, a 

valuation model is presented which focuses sharply on debt, 

taxes, and valuation. A theoretical section follows in which 

the Modigliani and Miller theorems are discussed as they 

apply to the model. Finally, the results of a sensitivity 

analysis and conclusions are presented. 
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THE UNDERGROUND ECONOMY: AN INCENTIVE FOR MAJOR TAX REFORM. 

Marian V. Heacock, Dept, of Management, School of Business, 

Univ. of Ala. at B'ham., University Station, Birmingham, AL 35294 

The underground economy includes both legal and illegal income 

which is either partially reported or unreported to the IRS. Included 

in this activity are corporations, small business, self-employed 

individuals, and underworld business. Tax evasion has become a major 

way of life in the U.S. economy, in response to those who deem the 

present tax structure to be oppressive. The small business sector is 

reviewed, together with estimates of unreported income. A primary 

concern has been the effect of underground activity upon the National 

Income Statistics, resulting in the overstating of the unemployment 

rate, understating of the labor force and saving rates, and adversely 

affecting productivity growth rates. This study began in 1983 in an 

effort to project the effect of these unreported tax-free monies upon 

the Federal deficit. A "530" model was developed which projected a 

budget surplus for the period 1976-81. The model has been updated in 

1985 to reflect the period 1976-83, together with an analysis of the 

budget deficit/surplus under two assumptions: one, that taxes were 

paid on this unreported income, and two, that taxes were not paid, 

resulting in government borrowing to support the deficit. Inherited 

interest becomes a fixed cost which is automatically forwarded into 

each subsequent budget year. The model is conservative and estimates 

of lost income are not inflated. Given this approach, a budget surplus 

would still exist if the underground economy had been remitting taxes 

upon income. The model supports the conclusion that major tax reform 

is critically needed. 

HEALTH INSURANCE AND THE HEALTH CARE DELIVERY SISTEM IN ANTEBELLUM 

ALABAMA. Clarence A. Spencer, Jr., Dept, of Economics, Finance and 

Legal Studies, Univ. of Ala., University, AL 35486. 

This study deals with the health care delivery system of ante¬ 

bellum Alabama and the origins and development of health insurance in 

the state. The purpose is to determine the primary factors which 

influence the evolution of health insurance in Alabama. The home- 

care system in which families nursed sick members at home was 

inadequate because the majority of Alabamians did not bring their 

families with them. City hospitals were built for the indigent sick, 

and private hospitals were provided for those who could pay. It was 

primarily the middle class and the wage-earning class which could not 

afford medical care. Early attempts to meet the needs of these 

groups took the form of benevolent societies which were local non¬ 

profit associations organized to provide mutual assistance during 

illness. These societies, however, violated the basic laws upon 

which the successful operation of insurance depends, and Alabama’s 

first commercial health insurance company was organized to satisfy 

this unmet need. 
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AN ACCOUNTING SYSTEM FOR SMALL BUSINESSES. Desta Damtew, Department of 

Accounting, Norfolk State University, Norfolk, Virginia 23504. 

Business undertakings whether large or small require making prudent 

decisions concerning the investment, financing and operating activities. 

Investment decisions must have to be made based on careful evaluation 

of alternative investment opportunities. The best means of financing 

must have to be selected after a thorough analysis of the options avail¬ 

able. Operating activities such as purchasing, producing, marketing, 

distributing, selling, and collecting must have to be guided and monitored 

by a well crafted planning and control systems. Thus, accounting plays 

a significant role in all of these phases of business activities by 

providing the relevant quantitative information useful in making the 

appropriate decision. Accounting procedures which are going to be of 

crucial importance, especially to small businesses with limited 

resources, involve the proper planning for and control of cash, accounts 

receivable, inventory, accounts payable, payroll, taxes, property, 

plant, and equipment. The maintenance of proper records of these items, 

and the generation of timely reports reflecting the comparison of the 

anticipated and actual balances of each of these accounts is essential. 

Appropriate decisions with regard to any of the accounts which happen 

to be over or under normally acceptable levels could be taken promptly. 

For instance, the indication of high or low cash position must prompt 

decision regarding investing the excess cash, or borrowing for the 

shortage. Likewise, information on high or low inventory level calls 

attention to either cutting back, or speeding up, of purchases or 

production. 

VULCAN MATERIALS: ALABAMA'S SHARE OF THE FORTUNE. Dallas R. Blevins, 

Associate Professor of Finance and Jessie L. Forbes, Assistant 

Professor of Management, University of Montevallo, Montevallo, AL 

35115. 

Vulcan Materials Company is the only Alabama corporation listed 

in the 1984 edition of the Fortune 500. Vulcan has a relatively 

short, but very illustrious, history. Founded in 1956 from a merger 

of two firms which began in the first decade of this century, Vulcan 

has become the nation's leader in the production of construction 

aggregates. Operating four major segments, Vulcan enjoys the 

reduction in unpatterned risk associated with diversification. The 

firm is large, efficient, effective and creative. The outlook for 

future success is excellent. This paper reviews the history of 

Vulcan and briefly discusses the present and its implications for 

the future. The Vulcan Story is important to Alabama. The firm 

has a significant financial impact on the state. More important, 

however, is the example it provides with its vision of a brighter 

future and its willingness to bring it to pass. 
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TAX BENEFITS FOR HOME COMPUTERS UNDER THE 1984 TAX REFORM ACT. 

Samuel L. Lett, Robert C. Lake and Mary R. Golden, Auburn University 

at Montgomery, Montgomery, Alabama 36193-0401. 

The 1984 Tax Reform Act (TRA) limits the tax benefits of using 

a personal computer in the home. The new limitations, applicable 

to property placed in service after June 18, 1984, affect only com¬ 

puters used in the home as they do not apply to computers used 

exclusively at a regular business establishment. The liberal bene¬ 

fits of ACRS acclelerated depreciation, investment tax credits, 

and the election to expense the first $5,000 of the cost of a compu¬ 

ter in the year of purchase are available only if the computer is 

used more than 50% in a trade or business. If trade-or-business 

use is 50% or less, benefits are limited to straight-line depreci¬ 

ation over 12 years. Also, if the business use falls 50% in subse¬ 

quent years after years in which there was more than 50% business 

use, the reporting of previous deductions as income is required. 

The use of a home computer by an employee in employment-related 

activities qualifies only if the computer is used for the 

convenience of the employer and is required as a condition of em¬ 

ployment. The first condition requires that there must be a good 

business reason why the employee must work at home. In support 

of the second condition, the taxpayer will need a written statement 

from the employer, however the statement by itself is not suf¬ 

ficient. 

ORGANIZING YOUR TIME-ONE MURE TRY. Frederick A. Viohl, College 

of Business, Troy State Univeristy, Troy, AL 36082. 

Executives, middle managers, supervisors and individual 

workers have all been encouraged and prodded to "Stop Wasting 

Time" over the past twenty years. Books and articles have been 

written in an attempt to provide guides for better utilization 

of the scarce resource of "time". Unfortunately, many of these 

time saving ideas are used and tried for a short period. 

Because of the concerted effort required by the individual to 

make better use of their time they usually regress back into 

their "old" but comfortable ways of doing things. This paper 

attempts to simplify the ways in which a manager (regardless of 

level) can achieve more productivity in the same amount of 

time. Time saving suggestions can be divided into the following 

areas: Meetings, Telephones, Interruptions and Paperwork. The 

key factor involved in each of these time-robbing areas of our 

lives is "prior mental conditioning". Simply stated, this 

concept involves the selection of sane identified task, and 

thinking it through fran start to finish before actually 

starting. By actually rehearsing the required activities in 

your mind you will find that when it comes time to perform, the 

performance is more effective and time efficient. 
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VARIANCES: FEEDBACK OR PREVENTIVE CONTROLS? Royal E. Knight, Dept, of 

Accounting, Univ. of N. Ala., Florence, A1 35632. Glenn Cavadell, MBA 

student, Univ. of N. Ala., Florence, A1 35632. 

This paper presents some advantages of standard costs over histor- 

cal or actual cost systems. 

When standard costs are used, variances normally arise. The fol¬ 

lowing four possible causes of these variances are discussed: l) man¬ 

agerial error, 2) an accounting error, 3) uncontrollable randomness, 

and 4) the original standard's being incorrect. 

There are three stages in the process of variance investigation: 

l) the investigation decision, 2) the investigation process, and 3) the 

adjustment process. 

Variance analysis involves determining which variances are signif¬ 

icant and which are not. This may be a subjective decision based upon 

a dollar amount or percentage deviation from standards. However, a 

more scientific approach involves the use of statistical quality 

control and control charts. The control chart is based upon the 

assumption that variances are more accurately described as a range or 

band of values rather than a single number. 

Control charts can be used to differentiate between random and 

nonrandom variances. Furthermore, control charts will identify the 

development of a trend. 

In addition to the above, a cost-benefit approach to analyzing 

variances is discussed. 

COMPUTER CURRICULA IN ALABAMA PORT SECONDARY SCHOOLS. Mohammad Al- 

Midani and John A. Willhardt. Dept, of Computer Information Systems, 

Alabama State University, Montgomery, AL 36195. 

An investigation was conducted of the Computer Curricula in 

Alabama Post Secondary Schools. This was accomplished by reviewing 

the catalogues of the schools on microfiche. Fifty-four schools were 

reviewed of which forty-three schools had a major program or taught 

somel omputer oriented courses. Twenty-six schools had a Computer 

Information Systems Major, twelve had a Computer Science Major. The 

remainder taught only a few courses. The results indicate that a 

majority of the schools offer an Introductory Course, Fortran, COBOL, 

and Systems Analysis. The results further indicate that a few schools 

have a good computer oriented program; however, the majority of the 

schools teach a variety of courses. Many of the two-year schools were 

teaching only the four courses above. Except for the four courses in¬ 

dicated above, there seems to be little agreement as to what courses 

should be offered. 
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MANAGING INTEREST RATE RISK OF DEPOSITORY INSTITUTIONS: AN ASSESS¬ 

MENT OF COMMON HEDGING TECHNIQUES. Macon WiI bourn and Raymond M. 

Johnson, Department of Accounting and Finance, Auburn University 

at Montgomery, Montgomery, Alabama 36193-0401. 

Financial institutions have adopted numerous techniques 

designed to protect themselves against the affects of high and vola¬ 

tile interest rates. With high degrees of financial leverage and 

assets with maturities longer than the maturities of their liabili¬ 

ties, financial institutions are highly sensitive to interest rate 

fluctuations. Financial institutions, in many cases follow the 

policy of immunizing the institution cash flows with the mistaken 

belief that such a practice will immunize the value of the firm 

from interest fluctuation. This paper will analyze representative 

hedging techniques to illustrate the nature of the problem, to point 

out some hidden costs associated with the hedging process, and to 

suggest some optional hedging strategies. 

SPREADSHEETS: A PEDAGOGICAL AID IN TEACHING SENSITIVITY ANALYSIS. 

Charles W. Golden, Dept, of Information Systems and Decision Science, 

and Mary R. Golden, Dept, of Accounting and Finance, Auburn Univ. at 

Montgomery, Montgomery, AL 36193. 

Sensitivity analysis has been a topic of classroom discussion 

for a number of years. However, the computational burden and time 

required for a classroom demonstration has been prohibitive. The 

purpose of this paper is to describe how relatively inexpensive 

microcomputers and spreadsheet software can aid instructors in 

closing the gap between classroom ideas and "real world" problem 

solving. A capital budgeting model is the vehicle used to demon¬ 

strate this concept. Further, computer graphics is used to illus¬ 

trate the sensitivity of a criterion variable to changes in other 

variables contained in the problem. 

SMALL BUSINESS DEVELOPMENT CENTERS: ARE WE REACHING THE RIGHT PEOPLE? 

Wayne R. Glass and Edward E. Kern, School of Business, Auburn Univer¬ 

sity, AL 36849. 

Small Business Development Centers in Alabama have been providing 

services to businesses since 1980. Such services may become prejudi¬ 

cial in their delivery because of a number of factors. Such prejudice 

is considered and empirical data is sought to support the hypothesis. 

Conclusions include a discussion of mechanisms by which SBDC's can im¬ 

prove or alter service delivery to better serve their clients. Sugges¬ 

tions for research needs in the small business field in Alabama are 

made. 
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A CASE STUDY IN THE VALUE OF INFORMATION. Philip D. 

Jones, Department of Management, Marketing and Computer 

Information Systems, University of North Alabama, 

Florence AL 35632. 

The effect on cash flow of using an automated billing 

system at an athletic club is presented. In a firm 

grossing approximately 3200,000 per year, a computer- 

based billing system provides the information necessary 

to control member accounts receivable. Key accounts are 

analyzed mt the periods Apri1-September 1983 and April- 

September 1984. Accounts receivable has been reduced 

from approximately three times monthly credit sales to 

two times monthly credit sales. Bad debt expense has 

been reduced from 339,000 in 1983 to 35,000 in 1984. 

The cash received on account per month is approximately 

50% higher in 1984 than in 1983. 

SYSTEMS ANALYSIS METHODS. Jim Chen, Norfolk State University, Norfolk 

VA 23504 and John A. Willhardt, Alabama State University, Montgomery, 

AL 36195. 

A computer system is a combination of personnel, material, facil¬ 

ities, and equipment working together to process information or inputs 

into output or reports. A system includes the methods and procedures 

for processing information. It may be made up of subsystems. Five 

major techniques of systems analysis were investigated. The trad¬ 

itional method is very practical for many applications. Yourdon's 

structured method is a formalized methodology, well documented and 

suited for large projects. Warnier-Orr methodology is best suited for 

complex data base applications. HIP0 breaks each process into separate 

parts thus involving greater detail. Ward's System Modeling Language 

involves much detail. Expert Systems use knowledge in a narrow, 

confined discipline and are research oriented. The major objective 

of systems analysis is to get the processing accomplished in the 

most efficient manner. 
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SCIENCE EDUCATION 

INTERDISCIPLINARY APPROACH TO TEACHING SPACE SCIENCE. 

Dutchie S. Riggsby, Instructional Media; Patricia Spano, 

Language and Literature; Ernest D. Riggsby, Science 

Education, Columbus College, Columbus, GA 31993-2399. 

Space science lends itself well to interdisciplinary teach¬ 

ing. Among the most adaptable areas are: space travel, 

spin-off benefits, and space habitation. The literature 

of both science and science fiction are filled with excel¬ 

lent examples of this. At this time, when high school and 

college graduation standards are being significantly up¬ 

rated, it is desirable to cross-teach for reinforcing 

interest, achievement, and the gaining of skills for re¬ 

search and scientific investigation. Utilizing student's 

natural interest in, and most likely a desire for the 

experience of actual space travel, a lesson plan or unit 

plan with interdisciplinary emphasis and design could 

profitable require intensive study of history, astronomy, 

mathematics, physics, chemistry, sociology, psychology, 

and language arts skills. Moreover, the students could 

easily be moved into using research skills, interpretation, 

creative writing, extrapolation, and other communication 

skills. This report includes some approaches toward 

exploration in the current and classical writings in science 

and fiction and in the supporting disciplines, and 

provides references for teachers and students to use in 

engaging in such study. 

PROCESS SKILL ACHIEVEMENT OF MIDDLE AND HIGH SCHOOL STUDENTS, 
Joe Burns, Dept, of Curriculum and Instruction, UAB, B'ham, AL 35294 
Mike Hale, Dept, of Science Education, Univ, of Georgia, Athens, GA 

30602 
Ed Shaw, School of Education, S.E. Lousiana Univ., Hammond, LA 70402 

Even though science process skills are important outcomes of 
science programs, few valid and reliable tests exist for their 
assessment. The purpose of this project was to develop both paper 
and pencil and computer simulated tests for assessing 5 process 
skills: identification of variables, statement of hypotheses, 
operational definitions, design of investigations, and display/ 
interpretation of data. All items on both tests used a 4-option 
multiple choice format. Field trials of the tests were conducted 
using students in grades 7 through college. Results show that 
both tests have high reliabilities and difficulty and discrimination 
indices within the range of suggested test development standards. 
The tests can be used for assessing student achievement or in the 
evaluation of science proqrams/materials that have a process 
orientation. 
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MENTOR MASTER - AUTHORING SYSTEM FOR SCIENCE TEACHERS 

James D. Welker, Curriculum and Instruction, Univ. of Ala., 

University, AL 35486 

Mentor Master is a programmed template that allows the teacher 

with no knowledge of computer programming to create "home made" 

tutorial lessons. There are no computer language or programming 

procedures to learn or remember. When booted, the Mentor Master 

program displays an Index designed to lead the teacher through a 

series of steps necessary for creating the lessons. All instructions 

are displayed on the screen at the appropriate times, making it nearly 

impossible for the teacher to make mistakes. The key to creating 

effective tutorial lessons is planning. Mentor Master emphasizes 

the value in planning the lesson on paper first, to ensure that it 

flows freely through the steps of information, question, student 

response, and feedback. This sequence may be repeated as many times 

as necessary. Space has been reserved for eight paragraphs of inform¬ 

ation and as many as 97 questions. The questions may be coded on the 

basis of difficulty and then selectively presented to the students. 

Students' names, grades, and progress through the tutorial lessons are 

automatically recorded. The science teacher will see one of the 

strengths of Mentor Master to be its series of seven picture file 

diskettes which contain good, clear, full-color graphics of textbook 

diagrams representing the areas of geology, oceanography, space, 

meteorology, human anatomy, plant anatomy, and cells and genetics. 

EFFECTS OF ADVANCE ORGANIZERS AND REPETITION ON ACHIEVEMENT IN A HIGH 

SCHOOL BIOLOGY CLASS. Freda H. Dennis, Univ. of Ala., University, Al. 

This study investigated the effectiveness of advance organizers 

and repetition at the high school level with respect to measurement 

of both lower cognitive skills and higher cognitive skills. Three 

independent variables were used in the study: (a) advance organizer, 

(b) repetition, and (c) the combination of advance organizer and 

repetition. Four groups of 10th grade students enrolled in advanced 

biology were used. A Lindquist Type I research design was used in 

which students comprising intact biology classes were assigned to one 

of three experimental groups or to a control group. Scores obtained 

from a researcher-made criterion-referenced test were used to deter¬ 

mine gains in achievement from pretests to posttests. Results from 

multivariate analysis of variance indicated no significant inter¬ 

action among treatments on the two dependent variables. The findings 

suggest that all of the independent variables produced equally effec¬ 

tive results on both dependent variables. Student performance in the 

control group was as productive as student performance in the experi¬ 

mental groups. However, results also indicated significant gains in 

achievement by students in all groups from pretests to posttests. 

This finding suggests that students were able to assimilate the con¬ 

cepts presented, without the use of the advance organizer or repe¬ 
tition . 
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Mars: A NEW POINT OF EMPHASIS IN EARTH-SPACE SCIENCE FOR 

MIDDLE SCHOOL. Ernest D. Riggsby, Science Education; 

Dutchie S. Riggsby, Instructional Media, Columbus College; 

and Eleanor E. Eubanks, Gentian Elementary, Columbus, GA. 

With assurance from the President of the United States that 

a low-earth-orbit space station would be in place and oper¬ 

ational within a mere ten years, the potential for a 

planetary-science quantum leap emerged. Planners from the 

National Aeronautics and Space Administration, the 

Planetary Society, and the National Space Institute 

stepped up thinking about a possible manned mission to 

Mars, return missions to the moon, and a multiplicity of 

feasible programs to step up the pace of planetology. The 

unit of study described in this presentation is aimed at 

focusing upon the planet Mars as a vehicle for stimulating 

interest and shifting frame of reference in the thinking 

of middle school science students. It combines a summary 

of the information already available through telescope 

studies and soft, unmanned landing upon the surface of 

Mars by previous missions and projects information to be 

gained through manned landings upon the Red Planet. 

PROJECT ACCESS AT THE UNIVERSITY OF ALABAMA IN HUNTSVILLE: THE 
TRANSITION TO A COMPUTERIZED UNIVERSITY EDUCATION. J. Hoomani 
Dept, of Mathematics, University of Alabama in Huntsville, AL 35899. 

Project ACCESS (Advanced Comprehensive Computerized Educational 
Service System) is a 3-year computerization effort to utilize computer 
technology on a major scale in all facets of institutional activities 
including instruction, student services, research, office automation, 
and public service. The paper focuses on significant issues such as 
faculty development, raising the computer literacy of faculty and 
staff, hardware/software acquisition, networking, access to multi¬ 
level computing capability, and project management. The author 
discusses the planning process, resources, and progress made to date. 
Brief examples illustrate the infusion of certain courses into a 

microcomputer environment. 

THE IMPLEMENTATION OF ADVANCED SCIENCE AND MATHEMATICS CURRICULA IN 

RURAL HIGH SCHOOLS. Wm. Larry Rainey, College of Community Health 

Sciences, University of Alabama, University, AL. 35486. 

While many of the problems in education are well known, 

solutions often seem few and far between. Factors such as poverty, 

isolation and tradition make needs particularly acute in rural areas. 

In 1982, the University of Alabama began a pilot project aimed at 

"developing rural disadvantaged Alabama high school students 

academically and socially so that they will be motivated and able to 

seek admission and to progress successfully through college..." 

(Knopke & Northrup,1981) This paper discusses the components of that 

project that apply specifically to science and mathematics curricula. 
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EFFECTS OF AN INTERDISCIPLINARY ENVIRONMENTAL EDUCATION EFFORT, 

Robert E. Rowsey and Richard E. Brogdon, School of Education, 

Auburn University, AL 3684V. 

Twenty senior level prospective science teachers and 21 senior 

level prospectives social studies teachers were administered an 

instrument to assess their attitudes toward activities that were 

conducted during an environmental ecological field trip. There were 

four activities selected from the Students Toward Environmental 

Participation (STEP) program. The major research question was to 

determine if the social studies students perceived the outcomes of 

the field trip differently than the science students. Data collected 

from a semantic differential instrument and analyzed by analysis of 

variance (ANOVA) statistical procedures indicated no significant 

difference at the 0.05 level between mean scores of the science and 

social studies participants. This result indicates that a carefully 

planned environmental/ecological field trip would be an excellent 

vehicle for integrating science and social studies classes to allow 

teachers and students to explore problems common to the two disci¬ 

plines. 

ENCOURAGING GIRLS TO TAKE MATH AND SCIENCE COURSES IN HIGH 

SCHOOL - A MODEL CONFERENCE. Guesna B. Dohrman, Dept, of 

Mathematics, Shelton St. Jr. College, Tuscaloosa, AL 35405. 

Camille P. Cochrane, Dept, of Mathematics, Shelton St. Jr. 

College, Tuscaloosa, AL 35405. 

Skyrocket To Success with Math and Science is an 

intervention program designed to increase female partici¬ 

pation in high school math and science courses and to 

introduce them to a variety of career options early in 

their academic lives. The program is a one day conference 

for girls in grades six through nine. It gives them an 

opportunity to attend three "hands on" career workshops of 

their choice led by professionals. The conference has 

been successful in making girls aware of careers that they 

had not considered as well as convincing them to take more 

math and science courses. 

REPLACE THAT OVERHEAD PROJECTOR WITH YOUR COMPUTER. W. F. Arendale, 

Department of Chemistry, The University of Alabama in Huntsville, 

Huntsville, Alabama, 35899. 

An effective method for teaching science is the discovery 

approach. It is extremely important to a high technology society 

that we teach the logic of discovery as an addition to the logic of 

the discovered. Computer literacy is considered important to both 

objectives. Our premise is that the computer can be used effectively 

by the teacher in the classroom. The student will follow the 

teacher's examples. An excellent way of demonstrating computer 

literacy is to replace the overhead projector with a computer. 
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SOCIAL SCIENCES 

PRISON SUPERVISION BY FEDERAL COURT TERMINATED IN ALABAMA: FREE AT LAST 

William E. Osterhoff and Darrell L. Schlotterback, Dept, of Justice and 

Public Safety, Auburn Univ. at Montgomery, Montgomery, AL 36193. 

This article reviews the circumstances that led to federal court inter¬ 

vention in the Alabama prison system over a decade ago, the resulting 

landmark federal court decisions and mandates, the appointment of the 

Governor of Alabama as receiver of the prison system, and the resolu¬ 

tion of the problems that resulted in the termination of federal court 

supervision. Federal court intervention in the operation and admini¬ 

stration of the Alabama prison system began with a writ filed in 1971, 

complaining of inadequate medical attention. The court found that the 

inmates' Eighth Amendment protection from cruel and unusual punishment 

had been violated in that medical facilities were totally inadequate 

and ordered the prison system to provide adequate medical care for in¬ 

mates. In 1974, inmates complained of inadequate protection from vi¬ 

olence and inadequate rehabilitation opportunities. These complaints 

were merged with the previous suits and heard as Pugh v. Locke, which 

has become a classic in prison condition cases because of the wide 

sweep of the court mandate. Because conditions were so bad and inac¬ 

tion so prevalent, nothing short of federal court intervention could 

have initiated the positive changes that have resulted. Since the ini¬ 

tiation of the court orders, significant improvements in all areas of 

the prison administration have been achieved. Prison experts have ob¬ 

served that the Alabama prison system is now among one of the more in¬ 

novative and well managed correctional systems in the nation. Federal 

court supervision of the Alabama prison system was terminated on Dec. 

3, 1984. The termination of a federal court order over a state correc¬ 

tions system marks a rare event in modern American corrections. 

SATISFICING IN THE USE OF DECISION THEORIES: GETTING BY WITH WHAT YOU 

KNOW. David H. Coursey and Mary E. Guy, Dept, of Political Science and 

Urban Affairs, Univ. of Ala. at Birmingham, University Station, AL 

35294. 

This paper investigates the possibility that "satisficing" affects 

the use of decision theories. The Executive Hearings of the Senate 

Foreign Relations Committee on the Bay of Pigs constitutes the data¬ 

base. Comments were labeled by speaker, decision theory used, and 

subject discussed. Spearman's Rho was used to test the hypothesis 

that the cognitive distance of a subject affects the decision theory 

used. Separate correlations were done for senators and executive 

officials. From Spearman's Rho, we found there is a sizable relation¬ 

ship between cognitive distance and use of rational, organizational, 

and political theories. This relationship is best explained by 

"satisficing." Such a finding has major implications towards reducing 

error in decision-making. 
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JAIL MANAGEMENT COMPUTER SOFTWARE: A COMPARISON AND ANALYSIS. William 

E. Osterhoff, Dept, of Justice and Public Safety, Auburn Univ. at Mont¬ 

gomery, Montgomery, AL 36193. 

This paper analyzes and compares several jail management software pack¬ 

ages. The comparison includes a discussion of the general capabilities 

of existing jail management software, computer compatibility of the 

programs, software strengths and limitations, and cost considerations. 

Software selected for review include programs that were designed speci¬ 

fically for jail management and operations and are currently being used 

in one or more county or city jails. The selection criteria were in¬ 

tended to eliminate software that related only marginally to jail man¬ 

agement and operations and to eliminate software that was still in the 

developmental stage. Based on these criteria, six jail management pro¬ 

grams were selected for review. The firms were contacted by telephone, 

were informed of the purpose of the paper, and were requested to supply 

descriptive literature, marketing information, product specifications, 

user's manuals, and cost information. Three firms responded in full to 

the request. Each of the jail management programs reviewed accommo¬ 

dates a number of jail management and operations functions. The empha¬ 

sis placed on the various functions, however, varies considerably, 

based on the individual program. Costs of the computer software ranged 

from approximately $5,000 to $50,000. If extensive software modifica¬ 

tions are required, the costs can escalate significantly. The overall 

system capability of the jail management software bore little relation¬ 

ship to the software costs. In fact, while each of the programs re¬ 

viewed received high ratings, the least costly program received the 

highest overall rating. 

USING PSYCHOLOGY TO SUPPORT PATIENT COMPLIANCE: MEDICATION PERCEPTUAL 
CHARACTERISTICS. L. W. Buckalew. Alabama A & M University, Normal, AL 
35762. K. E. Coffield, Univ. of Ala. in Huntsville, Huntsville, AL 
35899. 

It is estimated that, in this country, over 675 million new pre¬ 
scriptions are written annually, with the problem of patient noncompli¬ 
ance affecting two-thirds of these prescriptions. Recognizing the 
illogical, self-defeating, and medically frustrating nature of this 
problem, the psychological theory of cognitive dissonance has been 
applied in an effort to explain the nature and reduce the incidence of 
noncompliance. Medication is approached as a perceptual stimulus, 
properties of which may carry meanings and expectations discordant with 
a prescription's intent or pharmacological action. Specific medicament 
physical properties of form (capsule vs pill), size, and color have 
been shown to relate to perceived or expected strength and general in¬ 
dication. Present research indicates that a medication's color may 
carry consequences for acceptance or rejection as a result of prefer¬ 
ences. Using a Q-sort technique, some 50 different colored capsules 
were ranked by 93 college students. Subjects were both male and female 
some of which were on medication and some not. Blues and some reds and 
yellows were found to be preferred capsule colors, while blacks,. grays, 
tans, and browns were rejected. It is suggested that appropriate 
attention (packaging and prescription) to a medication's physical 
properties, as psychological stimuli, could reduce cognitive dissonance 
and support and enhance patient compliance. 
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DOWN AND OUT: THE PLIGHT OF THE STRUCTURALLY UNEMPLOYED WORKER. 

David W. Sink and Norman Eggleston, University of Alabama at 

Birmingham, Birmingham, AL 35294. 

For many unemployed steelworkers and coal miners in Jefferson, 

Shelby, and Walker Counties, there literally may be nowhere to turn. 

State unemployment compensation benefits and voluntary agency resources 

are inadequate to deal with the level and duration of unemployment 

caused by U.S. Steel's shutdown two years ago. These and many other 

findings are part of a 324-respondant study conducted by the authors 

during the two years following the 1982 U.S.S. shutdown. Numerous 

policy recommendations result from the study, including a recognition 

of the need for general assistance in Alabama, matching state funds 

to leverage AFDC-UP federal funds, plant shutdown warning requirements, 

participation by local government in assisting laidoff workers make 

ends meet, and agency networking to compensate for inadequate resources 

to help long-term, structurally unemployed workers. 

Bahamian Food Ways. Beverly S. Curry, Department of Anthropology, 

P.0. Box 6135, The University of Alabama, University, AL 35486. 

This paper reports the results of the preliminary analysis of a 

study designed to investigate the food ways of inhabitants of the 

Bahama Islands. Data were collected from August to November, 1984, 

using an interview schedule composed of items ranging in format 

from fixed-choice to open-ended, unstructured. The preliminary 

analysis focused on the type of foods consumed and the frequency 

of each food's consumption. Informants were interviewed regarding 

foods that were especially preferred, their perceived price of the 

foods they consumed, and their means of obtaining such foods. 

Factors such as perceived price and availability of foods seem to 

exert more influence than tradition in the reported food consump¬ 

tion. The proximity of the United States strongly influences the 

cultural acceptability and the environmental accessibility of 

foods. 

THE PRESENT DAY STATUS OF THE REPUBLICAN PARTY IN ALABAMA 
Barbara M. Giles and Don E. Hayhurst, Department of Political Science, 
Auburn University, Auburn University, AL 36849-3501. 

With some national polls presently lowing near parity between the 
parties in membership, in both the nation and the South, and some polls 
purporting to claim Republicans have edged ahead, how is the Republican 
Party doing in Alabama? If Reagan got 85 percent c£ the white vote in 
the state, and the state voted Republican for president with near 
consistency ance 1964, is V.O. Key's "Presidential Republican" still in 
control, car are Alabama Republicans finally achieving competitive 
status? The writers examine numbers of offices won by Republicans in 
races for national offices, statewide constitutional offices, and state 
legislative seats to assess success and trends. More importantly, they 
examine presence cr absence of Republican nominees to determine 
activity or inactivity cf the party as a measure of change. 
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REMEDIES FOR DELAYED MUSCLE SORENESS? T. HOOBLER and K. FRANCIS. 

DIVISION OF PHYSICAL THERAPY, UNIVERSITY ALABAMA at BIRMINGHAM, 

BIRMINGHAM ALA 35294 

A common feature among both athletes and untrained individuals who 

engage in excessive or novel exercise is muscle soreness (DMS) 

that has a delayed onset of 24 to 48 hours. The complaints include 

muscular weakness, stiffness and pain when making active 

movements. These muscle discomforts are particularly associated 

with eccentric work. Studies were designed to establish baseline 

data on changes in muscle function with DMS and to investigate the 

effects of two forms of common modalities used in muscle 

disorders - ice massage and high voltage pulsed galvanic 

stimulation (HVPGS). 24 and 48 post exercise changes in pain, 

elbow joint range of motion (ROM) and isokinetic peak torque (IPT) 

of the elbow flexors were used as the crit^ ia of change. DMS was 

produced in the elbow flexor muscles by fatiguing eccentric 

exercise. In one study the treatment consisted of HVPGS applied to 

the elbow flexors 24 hours following the initial exercise period. 

In the other study ice was applied at either 24 or 48 hours post 

exercise. The results indicated that eccentric exercise induced 

significant IMS, decreased ROM and IPT at both 24 and 48 hours 

post exercise. However, there were no statistical differences in 

any of the parameters studied at any of the time periods, in 

either the ice treated or HVPGS arms when compared to their 

respective untreated control group. These data indicate that 

eccentric exercise induced DMS significantly limits muscle 

function at 24 and 48 hours post exercise and that the use of 

HVPGS or ice does not effectively alter these changes. 

HIGH ALTITUDE ILLNESS: Prevention and Treatment. Robert E. Pieroni, 

College of Community Health Sciences, University of Alabama, 

University, Alabama 35486. 

Medical problems related to high altitudes were first physiolog¬ 

ically described in 1671 by Borelli. Such illnesses have subsequently 

been recognized to comprise a spectrum of disorders ranging from only 

mildly disturbing symptoms to death itself. The purpose of this 

presentation is to describe normal adaptive changes that are elicited 

at decreased barometric pressures, and methods that can be used to 

accelerate adaptation. The various type of illnesses that may confront 

individuals at high altitudes will be discussed, including those 

experienced by members of an Andean trek for which the author was 

medical director. Special attention will be placed on methods that can 

be used to 1) assess for potential risks of journeying to high alti¬ 

tudes; 2) minimize the chances of acquiring such illnesses; and 3) 

evaluate recent advances in therapy for the gamut of disorders that 

have been associated with low barometric pressures. 
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THE RELATIONSHIP BETWEEN HUMAN FIELD MOTION AND PREFERRED VISIBLE 

WAVELENGTHS IN THE 418 NANOMETER TO 620 NANOMETER RANGE IN NURSING 

STUDENTS AND FACULTY: A STUDY BASED ON ROGERS' PARADIGM FOR NURSING. 

Susan C. Benedict, Janet M. Burge, and Thomas M. Fender. University 

of Alabama in Huntsville, Huntsville, AL 35899. 

Dr. Martha Rogers, a contemporary nurse theorist, states that the 

central concern of nursing is unitary human beings. Based upon this 

designated concern, Rogers developed a science of unitary human beings: 

A paradigm for'nursing. Ference (1979) investigated Rogers' principle 

of resonancy by conceptualizing human field motion. Ference defined 

human field motion as the "experiential multidimensional position of 

the human energy field". Human field motion is most analagous to the 

concept of particulate motion as described in physics. The present 

study combines the concept of human field motion and resonancy with 

the wave pattern of resonancy being conceptualized as visible wave¬ 

lengths or colors. A sample of 201 subjects was obtained from a 

school of nursing. Human field motion was measured by the use of 

Ference's Human Field Motion Test. Preference for visible wavelengths 

was determined by rank-ordering two sets of colors. The first set 

represented the spectral colors ranging from 418 nm to 620 nm. The 

second set represented shades of blue ranging from 440 nm to 490 nm. 

The null hypothesis stating that there is no relationship between 

human field motion and preferred visible wavelengths was accepted. A 

statistically significant inverse relationship was demonstrated be¬ 

tween year in school and total score on the Human Field Motion Test. 

A statistically significant difference was found for visible wave¬ 

length preference between subjects who have lived in the southern U.S. 

for more or less than 5 years. Rogers' principle of resonancy as opera¬ 

tionalized in this study was not supported. 

COMMUNITY HEALTH NURSES AND THE RECOGNITION OF FACTORS ASSOCIATED 

WITH RHEUMATIC FEVER. Loretta Bischoff, Kathy B. Powell, College 

of Nursing, University of South Alabama, Mobile, Alabama 

The purpose of this study was to describe the extent to which 

community health nurses identified factors commonly associated with 

rheumatic fever. Length of service as a community health nurse and 

educational level were examined to determine a relationship to 

scores attained. The sample consisted of 38 registered nurses 

employed by a county health department who have direct contact with 

pediatric clients in a clinical setting. Data were collected uti¬ 

lizing a tool designed by the investigators after content validity 

indicated the instrument's content was valid in testing for crucial 

material related to rheumatic fever. The findings indicated that 

community health nurses have mastery of most content regarding 

rheumatic fever. Additional findings demonstrate that there is no 

difference between length of service as a community health nurse or 

educational level and the ability to identify factors associated 

with rheumatic fever (P > .05). This study suggests that community 

health nurses can adequately participate in the collaborative 

relationship essential to the successful control of rheumatic fever. 
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SERUM ZINC DEFICIENCY AND GROWTH ASSESSMENT IN CHILDREN WITH SICKLE 

CELL ANEMIA. Mark K. Addison, B. Surendra Baliga, Lawrence J. Sindel, 

Lucy D. Jenkins and Vipul N. Mankad, Department of Pediatrics, College 

of Medicine, University of South Alabama, Mobile, AL 36688. 

Growth retardation is not an uncommon occurrence in individuals 

with sickle cell anemia. We studied the relationships between serum 

zinc, height, and weight in 36 children with sickle cell anemia. The 

height and weight were adjusted for age by transformation to ratios: 

Rjl = patient's height (cm) / 50t‘1 %tile height for 

patient's age 

Ry = patient's weight (kg) / SO1"'1 %tile weight for 

patient's age 

Zinc deficiency was defined as serum zinc <_80 pg/dl. Growth retarda¬ 

tion was defined as patient's weight<_5t^1 percentile for the patient's 

age. Blood was collected in evacuated trace element-free collection 

tubes, and the serum was analyzed for zinc by flame atomic absorption 

spectrophotometry. The results were analyzed by Student's t-test, 

a = 0.05, and failed to demonstrate a statistically significant 

difference in R^ or in Ry between children deficient in zinc and 

children with normal levels of zinc. No statistically significant 

difference in serum zinc between children who are growth retarded and 

those growth normal was demonstrated. Neither the correlation between 

the serum zinc level and Rjj, nor the correlation between the serum 

zinc level and Ry is significant. 

We conclude that serum zinc levels vary widely and show no strong 

relationship to growth indices in children with sickle cell anemia. 

Serum zinc levels, in this study, do not provide significant informa¬ 

tion when evaluating growth failure in patients with sickle cell 

disease. The clinical significance of low serum zinc is not reflected 
in growth but may be found in other clinical findings. 

NECK MASS and PERICARDIAL EFFUSION IN AN ELDERLY FEMALE. Cliff 

Davidson and Robert E. Pieroni, College of Community Health Sciences, 

University of Alabama, University, Alabama 35486. 

In recent years an elderly female developed a progressively en¬ 

larging right submandibular mass. In addition to this lesion, the 

patient had multiple other serious medical problems. She refused 

diagnostic evaluation until July 1984 when she was hospitalized 

because of a fainting episode. Work-up obtained at that time included 

essentially negative brain wave tests (EEG), and non-invasive carotid 

flow studies; however she refused CAT scanning. The patient developed 

a pericardial effusion, and a positive tuberculin skin test was noted. 

Ultrasound of the neck lesion showed a multicystic mass. Pericardial 

biopsy was negative but histological sections and bacteriological 

cultures of the neck mass revealed that Mycobacterium tuberculosis was 

the etiological agent of her submandibular mass. We strongly suspect 

M. tuberculosis also was the cause of her pericardial exudate. 

Historical and current aspects of her intriguing disease, scrofula, as 

well as its treatment will be discussed. Fortunately, close-up 

pictures of the patient's neck before development of scrofula as well 

as just prior to excisional biopsy were obtained and will be exhibited 

Her treatment to date has been highly satisfactory. 
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CULTURAL CONCEPTS IN NURSING EDUCATION: PERCEPTIONS OF NURSING 

PROGRAM ADMINISTRATORS AND FACULTY IN SELECTED NLN ACCREDITED 

BACCALAUREATE PROGRAMS. Nahama J. Glynn, University of Alabama at 

Birmingham. 

The purpose of this study was to examine perceptions of nursing 

program administrators and faculty regarding the relevance of cultural 

concepts in baccalaureate nursing school curricula and their inclusion 

in teaching universal health care as an integral part of such programs. 

A questionnaire, consisting of three sections, was designed to collect 

data from a selected group of administrators and faculty in all public 

NLN accredited baccalaureate programs in Alabama, Florida, and Georgia. 

Analysis of the data highlighted findings which were grouped into the 

following categories: description of the population, institutional 

and demographic data, and comparative analyses of faculty and 

administrator response. Comparative analyses of faculty by selected 

variables to 12 questionnaire items from Section II and all items in 

Section III were also included. They generally agreed that cultural 

concepts were relevant to nursing education and were part of their 

respective nursing program curricula, and that inclusion of such 

concepts in teaching universal health care should be an integral part 

of a baccalaureate nursing program. Although they supported the 

concept of multiculturalism and its importance in faculty development 

activities, they stated that it was not a substantive part of their 

faculty development programs. Faculty who earned their highest degree 

in Florida, or were employed in Florida, exhibited greater sensitivity 

to multicultural concepts than faculty in Alabama and, in some 

instances, Georgia. Faculty in community health were more strongly 

committed to multiculturalism than those in any other specialty. 

COMPARISON OF GLUCOSE LEVELS IN DOUBLE-VOIDED URINE SPECIMENS. Mary 

Jane Reumann, School of Nursing, Univ. of Ala. in Huntsville, 

Huntsville, AL 35899 and Linda K. Williams, Dept, of Nursing, Oakwood 

College, Huntsville, AL 35896. 

An important part of the management of diabetes mellitus is the 

double-voided urine specimen. The purpose of this study was to 

determine if there is a difference in glucose content in the first 

and second voided urines in the insulin dependent diabetic patient. 

This is a replicative study of research done by JoAnn Congdon and 

Doralee Brown which was reported in the abstract form in the American 

Journal of Nursing, September, 1982. Two hundred and thirty-nine 

pairs of double-voided urine specimens were collected and tested with 

the "two-drop Clinitest" method. The S.P.S.S. (Statistical Package 

for the Social Sciences) MANOVA Program was used for the repeat 

measures design. The Alpha level was set at .05. The analysis of 

data showed no statistically significant difference between the 

glucose in the first and second voided specimens. This finding 

supports the results reported by Congdon and Brown. This research 

project was partially funded by the American Diabetes Association: 

Alabama Affiliate, Inc. 
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CONDITIONS CAUSING ALTERATIONS IN IRON PROTEINS AND IMMUNOGLOBLINS 

LEVELS IN HUMAN BLOOD. K.S. Yackzan, B.M.Gray, and B.R. Boshell, 

Diabetes Research and Training Ctr. and the Dept, of Pediatrics, 

University of Alabama at Birmingham, B'ham., AL 35294 U.S.A. 

In order to assess the effects of stress from metabolic aberations, 

pregnancy, and physical exercise, we studied levels of transferrin 

(TF), immunoglobulins (Ig) and other parameters, in three groups 

of subjects: 1. Adults with diabetes mellitus (DM), diabetic with 

complications (DMC), diabetic with obesity (DMO), patients with 

obesity only (OB) and hypertension only (HYP). 2. Pregnant women 

with Type II gestational diabetes mellitus (GDM), infants of these 

diabetic mothers (IDM), and normal pregnant mothers and their 

infants. 3. Healthy adult athletes, marathon runners (R) and weight 

trainers (WT). 

1. A significant increase in TF (mg/d1) was observed in DMC, 

306, compared to HYP, 181 (p<0.016). IgG (mg/dl) was significantly 

higher in DMO, 1032 (p<0.005) and DMC, 1007 (p<Q.0G8) than in HYP, 

672. IgG was also much higher in OB, 1257 (p<0.012) than HYP or 

DM. IgA in OB was higher , 415 than DMO, 187 (p<0.001). 

2. In GDM and IDM, TF levels were 356±58 and 270±65, respectively, 

higher than in norma 1 mothers 326±55 (p<0.02) and their infants 

175±56 (p<0.0001). IgA in GDM, 249±69 was higher than in normals 

196±49 (p<0.025). 

3. In healthy adult athletes, total protein (g/dl) was higher 

in WT than in R (p<0.04). Triglycerides (mg/dl) were lower in 

R, 79.06 than in WT, 184.75 (p<0.01). Inorganic PO4 and calcium 

were also higher in WT than R. TF levels were similar in runners, 

weight trainers, and control subjects. [Thanks to J. Kramer, 

M. Boshell, B. Schrubbe, M. Givens and R. Haynes] 

QUIETING RESPONSE: A MODALITY FOR REDUCTION OF PSYCHGPHYSIOLOGIC 

STRESS IN NURSING STUDENTS. Doris Heaman, and Leah Oakley, Dept, 

of Nursing, Univ. of Ala. in Huntsville, Huntsville, AL 35899. 

Ellen McElroy, Private Clinical Practice, Huntsville, AL 35801. 

The purpose of this study was to investigate the effects of a 

five week stress management program for junior nursing students in 

reducing their anxiety levels. Sessions included: (1) discussion 

of physiological and psychological effects of stress; (2) relaxation 

training using Stroebel's "Quieting Response" tapes and (3) group 

sharing. Electromyography (EMG), galvanic skin resistance, and 

temperature monitoring systems were used as modalities for subject 

feedback in altering physiological responses. Measures of urinary 

K excretion were made as an index of the stress response mediated 

through the hypothalmic-pituitary system. Results on the 

Spielberger State-Trait Anxiety Inventory which was used to 

measure anxiety through pretesting and posttesting reflected a 

significant reduction in state anxiety scores (p < .001) for the 

experimental groups when compared to the control groups. No 

significant correlation was found between anxiety level scores 

and urinary K excretion. 
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SUCCESSFUL IMPLEMENTATION OF FACULTY APPOINTMENTS ON A PSYCHIATRIC UNIT. 

Lynne Faulk, Linda Speed, Joseph Smith, Univ. of So. Ala., Mobile, Al. 

36688. 

Several means have been attempted to facilitate faculty and service 

working relationships. However, there is no one model that has been 

followed and been successful as evidenced by their slow implementation. 

Since there is no one model of education-service relationships, imple¬ 

menting them requires innovation. Recently joint appointments of faculty 

were implemented between the University of South Alabama College of Nur¬ 

sing and Medical Center Psychiatric Unit. The Director of Nursing Ser¬ 

vice for Psychiatry is also the Chairperson of the Community-Mental 

Health Department. In addition, there are two faculty appointed as 

clinical specialists on the unit. Faculty with the service appointments 

operate under performance contracts the same as the Director. Objectives 

for the year are mutually agreed upon by the individual and the superi¬ 

or. How these are met is determined by the Faculty. The success of the 

present experience, as previously documented in the literature, is due 

to the administrative role in planning and implementing them. Also 

achievement is attributed to prior nursing service experience of educa¬ 

tors with joint appointments, development of rapport with staff, care¬ 

ful planning and needs assessment, clear performance contracts and flex¬ 

ibility in attaining them, and leadership in developing and implementing 

therapeutic aspects for which staff lacked education. The benefits of 

the joint appointment include staff development through inservice and 

consultation on other units, input into formulation of policies specific 

to the psychiatric unit and also hospital policy, development of staff 

committees to address problems and functioning of the unit as well as 

improved therapeutic individual and group modalities of nursing care. In 

addition, clinical research has been implemented. 

FAMOUS HUNTSVILLE PHYSICIANS, II. MALARIA CONQUEROR: THOMAS FEARN, 

M.D. Robert E. Pieroni, Department of Internal Medicine and Family 

Medicine, College of Community Health Sciences, University of Alabama, 

University, Alabama 35486. 

After Alabama became a state in 1819, the population rose 

dramatically as did the incidence of infectious diseases. Malaria 

was especially widespread and was, to a great extent, responsible for 

the abandonment of the river "boom towns" of St. Stephens and Cahaba 

as the early state capitols. The role of Alabama physicians in 

elucidating and defining both causation and treatment of malaria has 

received scant attention. Dr. Josiah C. Nott of Mobile presented an 

extremely unpopular view that an insect vector was responsible for 

the spread of malaria. Thomas Fearn, M.D. (1709-1863), a prominent 

Madison County physician, has been credited with increasing the popu¬ 

larity of quinine for treatment of malaria, thereby saving numerous 

lives. More importantly, this Huntsville physician is felt to have 

been the first scientist in this country or in Europe to discern the 

specificity of quinine against malaria - a finding that significantly 

advanced the state of medical knowledge worldwide. 
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A NOTE ON THE COEFFICIENT OF DETERMINATION. Arvind K. Shah, Dept, of 

Mathematics/Statistics, Univ. of South Alabama, Mobile, AL 36688. 

Suppose one is trying to model the relationship between the depend¬ 

ent variable, Y, and several independent variables, Xi,X2,...Xp, using 

the method of least squares in multiple linear regression. Let one of 

tne independent variables, say Xi, and the dependent variable be the 

measurements on the same characteristic at two different time periods. 

One could think of Xi as height of the experimental children at the 

initial stage and Y as height of the same group of children at a later 

time. Suppose the fitted model based on n observations is 

Y-^ = b0 + Z b^X^, where Y.is the predicted height of the i*-h child at 

a later time, i-l,2,...,n. Now, suppose that another researcher, say 

soley interested from the growth viewpoint in this data, fits the model 

y^_ = cQ + 1 c^X^^, where y^ = predicted growth of the ic^ child = 

Y^-Xii, i=l,2,...,n. It is easy to see that c^ = b^-l, and c^ = b^ 

for k=0,2,3,...,p. The above two models are equivalent as one implies 

the other algebraically and vice versa. It can be also seen that the 

standard errors of b^ and c^ are the same for k= 0,1,2,...,p. It is 

noted that in spite of these model equivalencies, the coefficient of 

determination could be drastically different for the two models and 

hence could provide a totally different impression and assessment of 

these two equivalent models. The relationship between these coeffi¬ 

cients of determinations is presented here. Also, note that any given 

model selection procedure could yield different models as being the 

'best' model depending upon the specification of the dependent variable 

In such situations, the error SS (or error MS) should be given more 

emphasis (rather 'than coefficient of determination)as it remains the 

same for all of the equivalent models. 

CONFORMATIONAL STUDIES OF NUCLEIC ACIDS BY LASER 

RAMAN SPECTROSCOPY. James C. Martin and W. 

Christens-Barry, Physics Dept., University of Alabama 

at Birmingham, Birmingham, Alabama 35294. 
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POSTSUCTIONING ARTERIAL BLOOD OXYGEN CONCENTRATION VALUES USING VENTI¬ 
LATORY SIGHING AND AMBU BAGGING METHODS. Janet D. Pierce, 718 Gresham 

Road, Florence, AL 35630. 

Tr acheal and endotrachea 1 suet ioning is nec essary for intubated 

patie nt s. Proper suet ioning is cru c ia 1 in preve nt ing complications 

for i nt ubated patients since they c an no t cough secret ions from the 

t rach ae a themselves. This st udy wa s con ducted t o inve stigate and dif- 

f e ren ce s in Pa0„ value s after patie nt su ctioning accor ding to whether 

vent i la tory sighing or an Amb u bagg ing method wa s emp 1 oyed. Thirty 

patie nt s ranging in ag e f rom 48 to 82 ye ars who had un dergone open 

heart s urgery comprise d the s amp 1e. Whe n subjec ts nee ded to be suc- 

t ione d they were preox ygenate d prio r to suctioni ng. T hen the research- 

er ob ta ined two sample s of ar teria1 b 1 oo d from e ach su bject; one sample 

immed ia tely after the suction ing pr ocedu re and o ne aft er hyperinflation 

us ing a n Ambu bag or a venti1 ator. The ordering of po stoxygenation 

methodo logies for each pat ien t depe nded upon a random assignment 

sched ul e. Computation of the ana 1 y sis o f varian ce demonstated two 

major s ources of varia tion: (1 ) wh ether postoxygenati on was done using 

a ven t i lator or an Amb u bag, and (2 ) the order in g of t echniques in the 

proce du re. There were highly s ign i f i can t differ ences (p-0.0007) in the 

postuctioning Pa00 values depending on whether Ambu bagging or venti- 

lory sighing was employed. Ventilatory sighing appeared to deliver a 

higher PaO^ concentration than the use of a resuscitator bag. There¬ 

fore, postoxygenation should be done by using ventilatory sighing if 

at all possible. If manual bagging is used for postoxygenation, the 

type and oxygen flow rate must be carefully chosen to ensure that 1007, 

oxygen is being administered. 

ASSERTIVENESS OF STUDENTS IN A BACCALAUREATE NURSING PROGRAM. Pam 

Holder, RN, MSN and Jane Cash, RN, MSN, School of Nursing, University 

of Alabama in Huntsville, Huntsville, Al. 35899. 

Assertiveness has been identified by numerous authors as being a 

necessary nursing characteristic in order to function adequately in 

the nursing profession. However, it is generally thought that nurses 

are passive and exhibit a lack of direction which contributes to a 

lack of leadership in nursing. The purpose of this study was to 

describe and compare the levels of assertiveness of students in a 

baccalaureate nursing program according to grade level. The Rathus 

Assertiveness Schedule was administered to a sample of 42 beginning 

and 33 advanced nursing students. The data revealed a wide range of 

scores from both beginning and advanced students. The calculated _t 

was 0.82, 71 df, p>0.05. Therefore, there was no statistically 

significant difference in levels of assertiveness of advanced nursing 

students when compared to beginning nursing students in this program. 

It is recommended that a longitudinal study be designed to examine 

levels of assertiveness at beginning and advanced stages of an 

individual's nursing education. This type of study might be helpful 

in identifying the effects of nursing education on levels of 

assertiveness. If the goal is to produce assertive behavior in 

graduates, faculty should then examine factors that may enhance or 

impede the acquisition of assertive behavior in nursing students. 
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ACOUSTIC CORRELATES OF VOCAL HYPOFUNCTION IN SELECTED COLLEGE WOMEN. 
Bryce Evans, Ph.D., Dept, of Speech Path., Univ. of S. Ala., Mobile, 
Ala. 36688. College of Allied Health 

The purpose of this investigation was to compare the acoustic 
characteristics of voice of two selected groups of college wonen be¬ 
tween the ages of ]9 and 39 years. The experimental group was judged 
bo have "soft-spoken", hypofunctional, vocal quality characterized 
by excessive breathiness, weak vocal intensity, and lew conversation¬ 
al pitch levels. The control group was judged to have normal vocal 
quality. All subjects were judged by three licensed, speech patho¬ 
logists. All subjects were free of vocal pathology and had normal 
hearing. Four acoustic variables were studied: Fundamental vocal 
frequency; relative sound pressure levels; sustained vocal tones; 
and measures of air flow. Each subject intoned the vowels /a/ and 
/u/ and the consonant /z/, read a phonetically balanced passage, and 
talked about a ccmnon event. The conditions were each recorded in 
the subjects' lowest vocal pitch, normal pitch, and highest vocal 
pitch; softest vocal intensity, normal vocal intesity, and loudest 
vocal intensity. All data were measured, analyzed for central tend¬ 
ency and deviation, and subjected to analysis of variance. The re¬ 
sults revealed real and large differences between the two groups. 
The "soft-spoken" subjects; habitually used higher fundamental 
vocal frequencies evidenced a narrower, more limited vocal range; 
averaged 9-lOdB lower vocal intensity under the loud talk condition; 
were unable to sustain tones for the isolated /a/, /u/, and /z/ com¬ 
parable to the control group. 

A CORRELATION BETWEEN TERATOGENESIS AND EMBRYONAL STAGES IN HYBRID 

MOUSE EMBRYOS. Jeffrey King, C.P. Dagg and Anne M. Cusic, University 

of Alabama at Birmingham, Birmingham, AL 35294 

Cusic and Dagg (J. Al. Acad. Sci. , _55: 106-118, 1984) administered 

retinoic acid on day 10 of pregnancy to ICR and C57BL/10 female mice 

mated with males of the same or the other strain. On day 18 the 

fetuses were removed and examined for defects of the palate and of the 

vertebral and limb skeleton. It was found that teratogenic effects 

were influenced both by maternal and embryonal genes. The purpose of 

the present study was to determine whether differences in teratogenic 

responses could be correlated with possible differences in developmental 

ages, i.e. relative maturity of the embryos. Matings were made within 

and between strains, and the embryos were recovered on day 10. Embryos 

were compared by measuring the crown-rump length, counting the somites, 

and staging the developmental progress of the branchial bars and the 

limbs. For all criteria, the two types of inbred embryos were 

identical. Likewise, the reciprocal cross were identical, but these 

hybrids appeared to be 8-9 hours more advanced than inbred embryos in 

the same mother. These results might be interpreted as showing that 

differences in teratogenic responses between the inbred embryos were 

due to maternal factors, and that differences between inbred and 

hybrid embryos in the same type of mothers were due to the more 

advanced development of the hybrids. 
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CASE REPORT ON ORGANOPHOSPHATE INSECTICIDE POISONINGS: DIAGNOSIS AND 

TREATMENT. Randall R. Hankins and Robert E. Pieroni, Depts. of 

Family Medicine and Internal Medicine, University of Alabama, Univer¬ 

sity, Alabama 35486 

Organophosphate insecticide poisoning with such commonly used 

agents as malathion and parathion has increased since these agents 

replaced DDT as frequently-used insecticides. Poisoning can occur 

through acute or chronic exposure, intentional or accidental in¬ 

gestion, and may also occur through inhalation, dermal, or eye ex¬ 

posure. The acute poisoning is a life-threatening emergency and 

treatment must be started on the basis of recognizing the "SLUDGE" 

syndrome, i.e.. Salivation, Lacrimation, Urination, Defecation, 

Gastrointestinal cramps and Emesis. Atropine remains the cornerstone 

of therapy and may have to be used in very large doses to reverse 

the life-threatening muscarinic effects of heart block, and the 

profuse respiratory tract secretions. Pralidoxime is used to re¬ 

activate acetylcholinesterase and reverse respiratory muscle paral¬ 

ysis, muscle weakness and fasciculations. We recently treated a 

fifty-four year old female who presented comatose and in respiratory 

arrest. She eventually required treatment with over 1500 mg of 

atropine before she recovered! This case and its complications will 

be discussed in detail. Also, we shall review the current knowledge 

concerning the pathophysiology, symptoms, diagnosis and treatment of 

this common and potentially fatal toxicologic emergency. 

CALCIUM AND CALMODULIN-DEPENDENT ALTERATIONS IN NUCLEOTIDE CON¬ 

CENTRATIONS IN ACTIVATED NEUTROPHILS. Todd Engerson and Harold P. 

Jones, Dept, of Biochemistry, Univ. of South Alabama, Mobile, AL 36688 

The killing of microorganisms by activated human neutrophils is 

accomplished largely through the action of active oxygen species de¬ 

rived from superoxide. Superoxide is generated following the acti¬ 

vation of a latent oxidase which requires NADPH for activity. Exam¬ 

ination of resting human neutrophils reveals that the concentration 

of NADP + NADPH is 24.0+ 2.7xl0“l®moles/cell or 34.9 pM. This con¬ 

centration of pyridine nucleotide is insufficient to fuel the oxidase, 

whose Km is 33 pM, optimally. Upon activation with opsonized zymosan 

A, phorbol myristic acetate, or N-formylmethylleucylphenylalanine, 

neutrophil NAD + NADPH pools are increased to 117, 122 and 79 pM, 

respectively. These increases in pool size are blocked by the 

addition of the calcium antagonist 8-(N,N-dimethylamino)-octyl-3,4,5- 

trimethoxybenzoate hydrochloride. Administration of calcium ionophore 

A23187 in the presence of calcium will trigger the increase in the 

absence of other stimuli. Calmodulin antagonists trifluoperazine and 

W-7 inhibit stimulus-induced increases in the NADP + NADPH pool. 

Taken together, these studies suggest a role for calmodulin and 

calcium in the regulation of pyridine nucleotide concentration during 

the early stages of neutrophil activation. (Supported by a grant 

from The Council for Tobacco Research-USA, Inc.) 
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A COMPARISON OF FIFTH LUMBAR TORQUE DURING TWO TECHNIQUES OF THE 

OLYMPIC SNATCH 

G.R. Hunter*, M. Culpepper//, Tak Cheung® 

*Dept. HEPER the University of Alabama at Birmingham, Birmingham, AL 

//Div. Orthopaedic Surg. Univ. of Alabama at Birmingham, Birmingham, AL 

@Dept. Eng. University of Wisconsin, Madison, Wisconsin 

The purpose of this study was to investigate potential injury produc¬ 

ing forces on the fifth lumbar vertebrae during two techniques of the 

Olympic snatch. Six advanced weight lifters were filmed from the side 

while performing a near maximum snatch. Three of the lifters used the 

straight pulling technique (S) and three of the lifters used the double 

knee bend pulling technique (DNB). Weights of the arms, head, trunk, 
and the center of gravity of the arms, head, trunk, and fifth lumbar 

were estimated at six positions throughout the range of motion using 

the technique of Dempster. Horizontal and vertical displacement, 

velocity, and acceleration of the arms, head, trunk, and bar center of 

gravities were determined. Torque, the magnitude and direction of the 

resultant force, as well as the shear and compression force at the 

fifth lumbar spine at the six positions were calculated. Data were 

smoothed using the spline technique. Torque at the fifth lumbar ranged 

from 58.1 ft. lb. to 347.8 ft. lb. Mean torque and shear forces were 

consistently higher through the range of motion in the S technique 

compared to the DNB. These data indicate that the S technique of the 

Olympic snatch is. potentially more injury producing that the DNB tech¬ 

nique . 

SYNTHESIS AND EVALUATION OF NOVEL INHIBITORS OF ALDOSE REDUCTASE: 
POTENTIAL AGENTS FOR THE PREVENTION OF DIABETIC COMPLICATIONS. 
Jack DeRuiter and Abram N. Brubaker, Department of Pharmacal Sciences, 
School of Pharmacy, Auburn University, AL 36849 

There is a growing body of evidence establishing a link between 
the formation and accumulation of sorbitol in ocular and nerve tissue, 
and the development of pathologies associated with chronic diabetes 
(cataract formation, retinopathy, neuropathy, etc.). Since sorbitol 
is formed in these tissues from glucose, in a reaction mediated by the 
NADPH-dependent enzyme aldose reductase, one approach which has been 
explored to prevent the development of diabetic complications has in¬ 
volved the development of specific inhibitors of this enzyme.We have 
synthesized and evaluated a variety of structurally novel benzopyrans 
and oxoquinol ines designed to function as inhibitors of aldose reduct¬ 
ase, and have found that a number of these compounds are potent inhib¬ 
itors of this enzyme isolated from rat lens. We have used these benzo 
pyrans and oxoquinol ines as lead structures for the design of a num¬ 
ber of compounds which function as pharmacologic probes to study the 
nature of the inhibitor-enzyme interaction. From these studies it may 
be possible to develop novel agents which function both as potent and 
selective inhibitors of aldose reductase, and therefore represent po¬ 
tentially useful therapeutic agents for the prevention of pathologies 
associated with chronic diabetes. 
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SELF-EXPERIMENTATION: HEROIC PHYSICIANS OF THE PAST THREE HUNDRED 

YEARS. Samuel E. Gaskins, and Robert E. Pieroni, Dept, of Family 

Medicine, College of Community Health Sciences, Univ. of Ala., 

University, AL 35486. 

Self-experimentation or autoexperimentation has played an important 

and dramatic role in the development of modern medicine since the 

1700's. A number of heroic physicians have either risked their lives 

or given up their lives to utilize this rather radical approach to 

medical research. Dr. John Hunter, Dr. Daniel Carrion, Dr. Max Von 

Pettenkofer, and Dr. Jesse W. Lazear all exposed themselves to serious 

contagious diseases. Dr. Carrion and Dr. Lazear proved their theories 

about Bartonellosis and yellow fever respectively by sacrificing their 

lives. Dr. Hunter falsely asserted that "the pox" (syphilis and 

gonorrhea) was one disease and died of late complications of syphilis. 

Dr. Pettenkofer lived despite exposure to cholera in his attempt to 

disprove Koch's bacterial theory. Dr. Horace Wells exposed himself to 

nitrous oxide and Dr. William Morton to ether in their quest for the 

first modern anesthetic agent. Dr. Werner Forssmann won a Nobel prize 

for the first heart catheterization, which he performed on himself. 

Dr. William Harrington nearly died following a transfusion with blood 

from a patient with idiopathic thrombocytopenic purpura in an attempt 

to prove the autoimmune nature of the disease. Dr. John Stapp rode an 

Air Force rocket sled in order to define the limits of human endurance. 

Dr. Jonas Salk tested his polio vaccine on himself and his children in 

an attempt to prove it safe. 

REPRODUCTIVE IMPAIRMENT IN SWM MICE. Linda C. Clemons and C.P. Dagg, 

University of Alabama at Birmingham, Birmingham, AL 35294 

Kartus et al (J. Al. Acad. Sci., 53: 86, 1982) described an 

autosomal semi-dominant mutation in C57BL mice. The heterozygotes 

were characterized by pre-axial polydactyly on the hind feet. The 

homozygotes manifested pre-axial polydactyly on the forefeet and hind 

feet, dislocation of the hip (luxation), and a markedly shortened and 

narrowed tibia (tibial hemimelia). Adult male homozygotes appeared to 

be sterile in mating tests. The purpose of the present study was to 

examine nonmutant, heterozygous, and homozygous mice from the time of 

birth until sexual maturity to. determine the time at which 

spermatogenesis became impaired. The testes were removed, sectioned, 

stained with hematoxylin and eosin, and examined with a light 

microscope. The nonmutant and heterozygous males had normal¬ 

appearing testes over the entire period of study. Prior to 60 days 

after birth, the testes of the homozygotes were immature but had a 

normal population of spermatogenic cells. At 60 days a few 2 - 5, of 

the tubules seen in each cross section had sertoli cells but were 

devoid of germ cells. At 90 days of age, approximately 25% of the 

tubules had no germ cells, and there was an even more rapid decrease 

by 100 days when only 50% or less of the tubules showed 

spermatogenesis. It appeares that the testes were normal until about 

the time of puberty, after which there was a marked decrease in the 

spermatogenic population over the next 6-8 weeks. 
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COMPARISON OF ACTUAL PERCENT BODY FATS WITH PUBLISHED PERCENT BODY 
FATS OF JUNIOR AND SENIOR HIGH SCHOOL FOOTBALL PLAYERS PRE- AND POST¬ 
SEASON. Debbi R. Sowell, Dept, of Nutrition Sciences, Univ. of Ala. 
at Bham, Bham, AL 35205. 

Specific research relating to nutrition in the average adolescent 
athlete is sparce. This is especially evident when relating the 
nutritional indices of anthropometry to the adolescent athlete. 295 
adolescent males between the ages of 12 & 18 were assessed for percent 
body fat (%BF), mid-arm muscle circumference (MAMC), height (HT), and 
weight (WT) during preparticipation physical examinations for football. 
207 of the players were remeasured post-season. %BF was calculated by 
the equation of Durnin & Womersley. Results showed actual measured %BF 
was significantly greater than published %BF for pre-season data, and 
the majority of the adolescents were still higher post-season as well, 
although there was a decrease in %BF observed between pre- and post¬ 
season. In comparing %BF with SMR's the data showed an increase in %BF 
with the onset of the adolescent growth spurt with a peak in %BF at SMR 
2.5. Further maturation was associated with a decrease in %BF and 
reached a low %BF at SMR 4.5. Published %BF available for adolescent 
athletes at this time have been measured on the collegiate, Olympic, 
and junior Olympic athlete. This data shows that these standards are 
too low for the average adolescent football player, and that appro¬ 
priate standards are necessary. Since the trend in junior and senior 
high school football is to be heavy and muscular, not heavy and fat, it 
is important for coaches and health professionals to assess %BF. 

TUMORAL CALCINOSIS IN DIFFERENT SPECIES. Candy M. Crawford, Dept, of 

Educational Media, Univ. of Ala., University, AL 35486. Robert E. 

Pieroni, Dept, of Internal Medicine, Univ. of Ala., University, AL 

35486. Phillip Roudebush, Animal Health Center, Miss. State Univ., 

Mississippi State, MS. 39762-552. 

Tumoral calcinosis is a disease which has been documented in at 

least three different species: horse, dog, and man. The disorder is 

characterized by single or multiple masses of calcified tissue located 

around the joints. These lesions consist of cystic sacs filled with 

paste-like material, and are separated by fibrous walls. Usually 

there is little or no bone involvement. Approximately one-third of 

human cases and at least one canine case also exhibit 

hyperphosphatemia. In all species the onset of tumoral calcinosis 

occurs relatively early in life. In humans the disorder predominates 

in Blacks, and in canines, among German Shepherds. There is some 

evidence that in humans this disease is also familial. Trauma, 

defective phosphorus metabolism, and abnormalities in the metabolism 

of 1,25 Vitamin D are proposed as possible causes. Early and complete 

surgical removal of tumors, and dietary phosphorus deprivation plus 

antacid therapy are the two primary forms of treatment. Qualified 

success has been reported with both methods. We shall present cases 

of tumoral calcinosis in different species, underscoring the variable 

presentation of this frequently unrecognized disorder. 
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HYPEREMESIS GRAVIDARUM: A BIOPSYCHOSOCIAL TREATMENT PLAN. John 

B.• Hopkins, Dept, of Family Medicine, Univ. of Ala, Huntsville, 

AL 35801. Sharon D. Hopkins, Dept, of Family Medicine, Univ. of 

Ala., Huntsville, AL 35801. 

Hyperemesis gravidarum is a term reserved for excessive 

vomiting which occurs in early pregnancy. It causes dehydration, 

ketosis and weight loss among its primary symptoms and can be 

life threatening to mother, infant or both. Even when risk levels 

run quite high, medical management tends to be the most 

conservative possible during pregnancy. Therefore, optimal 

management of hyperemsis gravidarum should provide a replacement 

°f fluids and electrolytes while suppressing or removing emesis 

without placing the patient on a medication that may constitute 

another source of threat to mother and/or infant. Such a 

treatment plan has been devised by combining the expertise of the 

family physician and the clinical psychologist in the primary 

medical care setting. Kyperemesis gravidarum is hypothesized to 

be a transient anxiety disorder amenable to a combination of 

supportive psychotherapy, relaxation therapy and cognitive 

behavioral modification delivered within the context of a 

modified, routine prenatal regimen. The efficiency of this 

treatment is demonstrated in a case history report and a 

theoretical discussion is provided as a possible explanation of 
its efficacy. 

SOCIALIZATION OF BACCALAUREATE NURSING STUDENTS. Wendy Dimicco, 

Billie Rozell, Linda Reed, and Nancy Keller, University of Alabama 

School of Nursing, Univ. of Ala. at Birmingham, B'ham, A1 35294 

The purpose of this study was to ascertain if differences exist 

in the socialization of traditional and nontraditional nursing students 

in the baccalaureate nursing curriculum. Nontraditional students were 

defined as having at least one of the following criteria: a previous 

degree, established career prior to entering nursing, age greater than 

25, sex = male, married, responsible for child care, and enrolled in 

the Educational Mobility Plan which includes previous RN's, LPN's, 

corpmen, or others having taken health related coursework. 

The data collection tool was the, "Nurses' Professional Orien¬ 

tation Scale." It was designed to measure congruence between student 

perceptions and faculty views of the professional nursing role. It 

has been completed by all faculty and entry level students, and 

students will complete it at the end of each level until gradua¬ 

tion. Data collection began spring 1983 and will end fall 1985. Data 

indicates that faculty are homogeneous in their views of nursing. 

It will be analyzed to detect differences in socialization between 

traditional and nontraditional students and to determine patterns of 

socialization throughout the curriculum with emphasis on the final 

preceptorship experience. 

Partial funding for this project was provided by Sigma Theta Tau, 

Nu Chapter. 
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1,2,3,4-TETRAHYDRO-BETA-CARBOLINE (THBC) IN VIVO DETERMINATION 
OF BRAIN LEVELS BY GC/MS AND BEHAVIORAL EFFECTS IN THE RAT. 
Philip E. Morris and John M. Beaton, Neurosciences Program, Dept, of 
Psychiatry and Chemistry, University of Alabama at Birmingham, University 
Station, Birmingham, AL 35294. 

It has been shown that THBC formation occurs readily m vitro under 
physiological conditions, however, much controversy surrounds the issue of 
whether or not the identification of these compounds m vivo is real or 
artifactual. The present study was carried out to measure the behavior 
disrupting effects of various doses of THBC and the whole brain levels of 
THBC, in rats given the same doses of THBC. Groups of adult, male Long- 
Evans rats were used in either a food reinforced or a water reinforced schedule 
of positive reinforcement and in the THBC loading study. 10 and 15 mg/kg 
THBC significantly decreased the number of reinforcements received by the 
rats for both schedules. THBC whole brain levels were measured 15,30,60,120 
and 240 min. after either loading dose in groups four rats per condition. 
Analysis of these rat brains using a previously reported extraction procedure 
and gas chromotography/mass spectrometry analysis (Biochem. Pharm. 30: 9-17, 
1981) showed significant increases in THBC levels for all times measured, 
peaking at 60 min. after the 10 mg/kg dose and at 120 min. after the 15 mg/kg 
dose. These data allow the comparison of brain THBC levels with measured 
behavioral disruption and show that THBC does enter rat brain in significant 
amounts in a time dependent manner. 

(Supported in part by the Alabama Consumer Research Fund). 

SEXUAL ABUSE DEMOGRAPHIC PREDICTORS. Mary deChesnay, School of 

Nursing, Univ. of A1 at Birmingham, Birmingham, Al. 35294. 

Arthur Ree Campbell, (Co-investigator) Univ. of Al at Birmingham. 

The rising incidence of reported sexual abuse indicates increased 

vulnerability of females to sexually motivated attacks. The purpose 

of this study was to construct a predictor model of sexual assault. 

A review was performed on 1,215 case records of women who contacted 

a rape crisis center after sexual assault. A number of demographic 

variables were measured, including items describing the victim, the 

assailant and the event. Results were that knowledge of relationship 

and race ratio of victim and assailant, location, season, day, hour 

and race of assailant explained 82 per cent of the variance in 

severity of assault. The most severe assaults were those in which 

the assailants and victims were not racially matched, with white- 

assailant rapes more severe than black assailant rapes; those in 

which assailants and victims were not related; those that occurred 

in the victim's home or vehicle; those occurring in the early morning 

hours during the early part of the week; and those occurring during 

summer and winter. Implications for practice relate to assessing 

severity of the assault and treating victims. Recommendations for 

further research relate to refining conceptualizations of severity 

and relationship of assailant to victim. This research was partially 

supported by the University of Alabama at Birmingham Graduate School 

Faculty Development Award. 
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OBSTETRICAL EXPERIENCE IN A UNIVERSITY FAMILY PRACTICE PROGRAM. 

William L. Fulcher III, Dept, of Family Practice, University of 

Alabama, Birmingham, Alabama 35296. 

A study was undertaken to determine whether any differences in 

patient profile or management problems existed between the 

obstetrical patients cared for by UAB Family Practice residents and 

faculty and those of the University OB service. Twenty nine variables 

were recorded in 260 medical records reviewed, spanning the time 

period from 8-22-82 through 6-11-84. 

There were ten transfers to other care providers. The age, 

racial and marital features, as well as the delivery outcomes of the 

remaining patients, paralleled previously published data describing 

other programs. 

Although our patients were considered young, healthy women, only 

41% were free of any prenatal "disease". Eight percent of 

deliveries were before 34 weeks. Thirty one infants (12%) were born 

with birth weight less than 2500 gms. Areas of further research into 

these particular findings are suggested. 

AN UNUSUAL REACTION TO TETANUS TOXOID. Theodore S. Cone. Robert E. 

Pieroni, Sherry S. Palmer, Arturo J. Otero, and Alexandre Todorov. 

College of Community Health Sciences, University of Alabama, University 

Alabama 35486. 

An encephalomyelitic type reaction with hyperreflexia and tetra¬ 

paresis developed in a 35 year old female within a week of tetanus 

toxoid injection. The patient exhibited many manifestations of an 

anaphylactoid reaction and early serum sickness. She was treated with 

high dose steroids which were tapered over the course of several weeks. 

Continued neurologic improvement was noted during this time and only 

minor symptoms persisted. In view of the rarity of serious reactions 

to tetanus toxoid, physicians are encouraged to continue to use this 

excellent vaccine in accord with current recommendations. 

FAMOUS HUNTSVILLE PHYSICIANS, I, OSLER'S ALABAMA STUDENT: JOHN Y. 

BASSETT, M.D. Robert E, Pieroni, Dept, of Internal Medicine and 

Family Medicine, University of Alabama, University, AL 35486, 

In 1908 William Osier, M.D., a giant of American medicine, wrote 

a fascinating report of AN ALABAMA STUDENT, which described the life 

and works of the Huntsville physician, John Y. Bassett, M.D. Osier 

was especially fascinated with both the philosophical and medical 

erudition of a physician who had practiced in the "boondocks" in the 

early 19th Century. Bassett, who died of tuberculosis in 1850, 

accomplished much during his 46 year life span. His intriguing "Re¬ 

port on the Topography, Climate and Diseases of Madison County, Ala¬ 

bama" is considered a masterpiece of scientific exposition. Even 

more important than his writings was Bassett's courageous stands 

against the outlandish practices being perpetrated by the many quacks 

against the citizens of Madison County. Bassett contributed greatly, 

not only to the Huntsville community, but to the nation at large. 

Alabamians can be grateful that the great Osier was able to rescue 

Bassett from possible oblivion. 
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MEDICAL VICTIMIZATION OF THE ELDERLY. Loren A Baumhover and Robert 

E. Pieroni, College of Community Health Sciences, University of 

Alabama, University, Alabama 35486. 

Recently the House Select Committee on Aging in its monumental 

report Quackery: A $10 Billion Scandal described how a surprisingly 

large number of older citizens are being fleeced by unscrupulous pur¬ 

veyors of potions, lotions and notions for which extravagant yet un¬ 

founded claims are being made. We shall review and illustrate some of 

the major types of fraudulent medical schemes and practices being per¬ 

petrated upon the aged. Also we shall discuss some of the character¬ 

istics of older people that make them more vulnerable to medical 

quackery and fraudulent schemes. Lastly, we shall offer concrete 

recommendations for the benefit of the aged and those who are closely 

associated with them in order to help eliminate the nefarious practices 

to be described. 

FOOD ADDITIVES AND HYPERACTIVITY. Frances A. Breslin, Dept, of 

Psychology, Univ. of Ala./ University, AL 35486. Robert E. Pieroni, 

Dept, of Internal Medicine, Univ. of Ala., University, AL 35486. 

Investigators have suggested that children's hyperactivity may 

be caused by their diet. Feingold has blamed salicylates and food 

colors for hyperactivity. Other investigators believe that hyper¬ 

activity may be caused by allergic reactions to foods and food 

colors, ingestion of phosphates, or abnormally high heavy metal 

levels in the body. Duffy proposed that sugar consumption may alter 

behavior patterns. Seme of the literature discussing these possible 

causes of hyperactivity has been examined. It is apparent that our 

current knowledge of hyperactivity does not include an understanding 

of its causes. 

Supercoiled Plasmids Isolated for Raman Spectroscopic 
Examination. William A. Christens-Barry, Physics Dept., 

University of Alabama at Birmingham, University Station, 
Birmingham, AL 35294 

We are investigating the effects of supercoiling on 

the molecular vibrations of closed circular DNA by Raman 
spectroscopy. This requires the preparation and 
isolation of milligram quantities of supercoiled 
plasmids from bacterial lysates containing both nicked 
and supercoiled plasmids. Avoidance of fluorescence, 
contamination, and degradation are foremost in the 
preparation of such Samples. A comparison of the 
similarities and differences of nicked and supercoiled 
plasmids is helpful in understanding the techniques used 
to isolate these plasmid conformations from each other. 
Conventional isolation techniques employ fluorescent 
intercalators which render the samples unsuitable for 
Raman Spectroscopy. An alternative approach using a 
chaotropic agent, rhubidium trichloroacetate, has been 
developed. These methods are compared in terms of the 
suitability of the resultant samples for Raman 
Spectroscopy, and in terms of the physical effects by 
which the isolation is achieved. 
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ENGINEERING AND COMPUTER SCIENCE 

SOME ISSUES IN THE SUPPLY AND DEMAND OF STRATEGIC MATERIALS IN THE USA. 

Gladius Lewis, Department of Mechanical Engineering, The University of 

Alabama in Huntsville, Huntsville, AL 35899. 

It is well-known that the USA is heavily dependent on foreign 

sources for supplies of strategic materials, i.e., those materials 

which are essential to the nation's defense and to the operation of its 

vital industries. This country, for example, imports almost 100% of 

cobalt, chromium, columbium, tantalum and manganese. The availability 

and price stability of these materials in recent years have been sub¬ 

ject to a combination of inflation and geopolitical vulnerability. The 

extent of this dependence is detailed in an aggregated manner as well 

as on a per-industry basis. Options to reduce this dangerous depend¬ 

ence should be based upon substitution and conservation initiatives and 

research and development efforts. On the supply side, such options in¬ 

clude realistic foreign policy, increased domestic mining, and larger 

stockpiling. On the demand side, options include substitution and dis¬ 

placement, conservation through design and processing, recycling and 

life extension, increased use of new materials (such as enhanced- 

performance alloys and composites), coating and surface modification 

systems, and stockpiling and dissemination of the appropriate technical 

information. Each of these supply-and demand-oriented options is 

examined in detail. Finally, the role of government in formulating a 

plausible and workable national strategic materials policy is dis¬ 

cussed . 

A TRANSLATOR OF VIENNA DEFINITION LANGUAGE SPECIFICATIONS INTO LISP. 
Shan-Jon Chao and Barrett R. Bryant, Department of Computer and Information 
Sciences, University of Alabama at Birmingham, University Station, Birmingham, 
Alabama 35394. 

The Vienna Definition Language (VDL) is a metalanguage used to formally 
define the operational semantics of programming languages. A VDL translator 
has been developed which inputs the VDL specification of a programming 
language and outputs an interpreter for this programming language The VDL 
translator may be thought of as an automatic interpreter generator An inter¬ 
preter can be automatically generated for programming languages specified by 
VDL. In our project, the VDL processor is implemented in a translator type 
manner. Because of the similarities between VDL and LISP, the VDL specification 
of a subject language is translated into equivalent code of a target language 
which is LISP The representation of the VDL objects in LISP form is defined 
first, then the translation between each definition in VDL and LISP is accom¬ 
plished. VDL has been used not only for defining the semantics of programming 
languages such as PL/I, SN0B0L4, and BASIC but also for specifying general algo¬ 
rithms such as a natural language parsing system and hardware processors like 
the PDP 11/8. The VDL processor we have developed makes all of these 
specifications implementable. 
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STRUCTURED METHODOLOGY APPLIED TO A TIME AND ATTENDANCE INFORMATION 
SYSTEM DEVELOPMENT 

Rishi Raj Chowdhury, Senior Q/A Analyst, Federal Express Corporation 

P.O. Box 727, Dept. 3181, Memphis, TN, 38194. 

Yourdon's structured system development methodology was applied 

to a Time and Attendance Information System (called STAR) for the 

superhub employees in Memphis. In structured development cf this 

project, the data flew diagrams (DFD) were drawn on Apple Computer's 

USA. The context diagram was also drawn depicting the sources, 

destinations and system interfaces with other systems. The top level 

data flow diagram depicted all the major processes or subsystems - 

personnel update, download of personnel data, reorganization of 

employee & organization data, timecard manual process, timecard data 

entry & corrections, automated time & attendance audit process, 

payroll preprocessor interface process and data control functions. 

The data flew diagrams were drawn in the levels of detail till the 

lowest level could be easily explained in very physical terms. Then 

minispecifications were written for each lowest level diagram 

process. The data flews and the layouts of data-stores were explained 

in a data dictionary. The minispecifications and data dictionary 

were developed and maintained on WANG computer. The programs were 

written from the minispecifications, screen layouts and report 

layouts. The structured development was very successful in promoting 

other developers in the corporation to use structured methodology. 

FLOWFIELD STUDIES OF A SWIRL COMBUSTOR. Chien-Pin Chen, NASA-Marshal1 
Space Flight Center, AL 35812. 

In the design of combustors such as gas turbine combustors and 
coal gasifiers swirl is often introduced to control the mixing of the 
hot furance air and fuel. In this study, computations of a confined 
coaxial swirling jet are carried out using turbulence closure modeling 
techniques. Since the flow is turbulent the governing equations will 
be averaged. The averaging process leads to additional turbulent stre¬ 
sses and fluxes which must be modeled. These will be modeled using a 
gradient hypothesis. A two-equation or k-e(turbulent kinetic energy- 
energy dissipation rate) turbulence model and two modifications of 
this model taking into account the swirl-induced streamline curvature 
effects are used for the numerical predictions of the turbulent swirl¬ 
ing flows. To avoid any uncertainty involved in the setting up of inlet 
boundary conditions, actual measurements are used at the inlet plane 
of the calculation domain. For the purpose of model testing and vali¬ 
dation, the governing elliptic partial differential equations are 
solved using an existing (TEACH) code. The numerical results will be 
compared with the available experimental data. The financial support 
provided by the National Research Council and NASA-Marshal1 Space 
Flight Center is acknowledged. 
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ADDING COMPUTATIONALLY EFFICIENT REALISM TO MONTE CARLO 
TURBULENCE SIMULATION. C. Warren Campbell, ED42, Systems 
Dynamics Laboratory, NASA/MSFC, MSFC, AL 35812. 

Frequently, in aerospace vehicle flight simulation, 
random turbulence is generated using the assumption that the 
craft is small compared to the length scales of turbulence. 
The turbulence is presumed to vary only along the flight 
path of the vehicle but not across the span. The addition of 
the realism of three-dimensionality is a worthy goal, but 
any such attempt will not gain acceptance in the simulator 
community unless it is computationally efficient. A concept 
for adding three-dimensional realism with a minimum of 
computational complexity is presented. The concept involves 
the use of close rational approximations to irrational 
spectra and cross spectra so that systems of stable, 
explicit difference equations can be used to generate 
turbulence at several points over the body of the flight 
vehicle. The technique, by necessity is a specific example 
of a more general problem, herein called the general Monte 
Carlo simulation problem. The larger problem is formulated, 
and a solution is attempted. The attempted solution is 
limited because under certain conditions, unrealizable 
filter functions are required to satisfy the equations of 
the problem. Directions for future research are indicated. 

MEASUREMENT OF FLOW CHARACTERISTICS IN LOW PERMEABILITY CLAY - 

RECENT DEVELOPMENTS. T. A. Carlton, Dept, of Civil Engineering, 

Robert Graves, Dept, of Chemical Engineering, Univ. of Ala., 

University, AL 35486. 

The specific methodology for measuring the permeability of high 

plasticity clay soils is evolving in response to the use of such 

soils as flow barriers to liquid hazardous wastes. The classical 

methods whereby the permeability is measured using equipment 

designed to measure the strength and compressibility of clay soil is 

only marginally suitable for permeability, especially when the 

permeant is a chemical waste that is reactive with both the soil and 

the testing equipment. A permeability test to determine the 

suitability of a particular clay soil to be used as a flow barrier 

for hazardous waste takes many weeks. Undetectable leakage becomes 

a major source of error. Laboratory facilities are inadequate. This 

paper deals in large part with an updated classical system that is 

designed to handle many of the special problems associated with clay 

soil/hazardous waste compatability testing. It also introduces the 

concept of the Constant rate of flow method for measuring 

permeability. Instantaneous values of permeability rather than the 

classical time averaged values can be determined by this new method. 

This becomes important where soil permeability varies as a function 

of contact time with a chemical waste permeant in the solution of 

multiphase flow problems. 

158 



Abstracts 

SOME THOUGHTS ON OPTICAL PROPAGATION IN THE TROPOSPHERE. D. S. Bugnolo, 
Dept, of Electrical & Computer Eng,, Univ, of Alabama in Huntsville, 
Huntsville, AL 35899. 

The parabolic theory first proposed by Tatarskii may be related 
to the equation of radiative transfer in the small angle approximation. 
On the other hand, the stochastic transport equation for the Wigner 
Distribution function proposed by Bugnolo and Bremmer ^ , is of 
higher order. In this paper we shall try to explain some of the 
differences. We shall also demonstrate that the theory of Ref. 2 
may be used to study the propagation of optical waves in the presence 
of strong fluctuations. 

V. I, Tatarskii, "Effects of the Turbulent Atmosphere on Wave Propaga¬ 
tion," Translated Edition pub, by U.S. Dept, of Commerce, 1971. 

D. S. Bugnolo & H. Bremmer,"The Wigner Distribution Matrix for the 
Electric Field in a Stochastic Dielectric with Computer Simulation," 
In Advances in Electronics and Electron Physics, Academic Press, 
Vol. 81, 1983. 

ANALYTICAL INVESTIGATION OF SPACE ROCKET NOZZLE FAILURE. 

Dr. Kenneth E. McCoy and Jim Hester, Structures and Propul¬ 

sion Laboratory, Marshall Space Flight Center, AL 35812. 

On April 5, 1983, An Inertial Upper Stage (IUS) Spacecraft 

experienced loss of control during the burn of the second 

of two solid rocket motors. The anomaly investigation 

showed the cause to be a malfunction of the solid rocket 

motor. This paper presents: A description of the IUS 

system, a failure analysis summary, an account of the 

thermal testing and computer modelling done at Marshall 

Space Flight Center, a comparison of analysis results with 

thermal data obtained from motor static tests, and 

describes some of the design enhancements incorporated to 

prevent recurrence of the anomally. 

INTERFERENCE REJECTION IN MODERN COMMUNICATION SYSTEMS. Ashok K. Gupta 
and Jeffrey S. Yalowitz, The University of Alabama in Huntsville, 
Huntsville, AL 35899. 

Least mean-square error estimation of a PN spread-spectrum signal 
in intentional and unintentional jamming environment is proposed by 
auto-regressive moving-average (ARMA) filtering techniques. The per¬ 
formance of the signal estimator is compared with that of the recently 
developed autoregressive (AR) filtering techniques for varity of jam¬ 
ming models. 
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A RESEARCH REPORT ON THE GRAPH ISOMORPHISM PROBLEM Susan T Dean, 
Department of Computer and Information Sciences, University of Alabama at 
Birmingham, Birmingham, AL 35294 

The graph isomorphism problem is the problem of determining whether two 
graphs which may appear to be totally different actually have the same underly¬ 
ing structure Many practical algorithms have been devised which solve a res¬ 
tricted form of the problem in support of such applications areas as circuit 
design, chemistry, pattern recognition, image understanding, switching net¬ 
works, LSI chip layout and validation, database systems, and software validation 
In addition to the interest arising out of its natural appearance in the applica¬ 
tions areas, the graph isomorphism problem is of great interest to computer 
scientists because it appears to be of a different level of complexity than many 
other problems. Despite much effort, no algorithm has been developed which is 
guaranteed to answer the isomorphism question in the general case in polyno¬ 
mial time, nor has it been proven that the graph isomorphism problem is NP- 
complete. In this talk some of these efforts are presented 

ANTHROPOLOGY 

ARTHRITIC REMODELING OF THE KNEE IN HUMAN SKELETAL SERIES FROM 

PREHISTORIC ALABAMA. Michael A. DeLuca, Laboratory for Human 

Osteology, Department of Anthropology, Univ. of Ala., University, 

AL 35486. 

Recent researchers have interpreted variations among prehistoric 

populations in robusticity of human leg bones as consequences of the 

different stresses and strains experienced by the legs under different 

daily activity patterns characterizing different economic systems. 

It follows that similar variations in osteoarthritic remodeling of the 

knee joint could also result from such distinctions in routine activity 

patterns. This paper presents the results of a search for such osteo- 

arthritic variation at the distal femur. The study sample includes 

archaeologica1ly derived skeletal material from the middle Tennessee 

River Valley and consists of 60 Archaic Period and 60 Mississippian 

Period individuals subdivided equally between the sexes. Each specimen 

is scored as to degree of osteoarthritic lipping at fifteen topograph¬ 

ically defined segments of the distal articular border of the femur. 

The statistically reduced data are subjected to chi-square tests in 

order to identify associations of osteoarthritis with sex or culture 

period. The results of this study refine the interpretations of 

previous researchers in regard to possible cultural effects on the 

robusticity of human long bones. 
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A POSSIBLE HUMAN EXECUTION IN A WOODLAND CONTEXT IN NORTH ALABAMA. 

Kenneth R. Turner, Laboratory for Human Osteology, Department of 

Anthropology, Univ. of Ala., University, AL 35486. 

The reconstruction of a fragmented human skull recovered from a 

Copena mound in North Alabama provides strong evidence that the 

individual, while still alive, received a powerful blow to the back of 

his head. The overall pattern of radiating fine fracture lines and 

endocrania1ly beveled fracture fragments corresponds remarkably well 

to the blade-end dimensions of a stone celt found with the skeletal 

remains. The location and orientation of the fracture pattern would 

be most readily produced if the individual was kneeling forward while 

in front of the person responsible for the blow. Such executions are 

reported for early Historic peoples in the region, some associated 

with mortuary rites for important individuals. The ramifications of 

this evidence for interpretations of the Copena mortuary complex are 

explored. 

ARCHAEOLOGICAL EXAMPLES OF THE PERSISTENCE OF SOME TRADITIONAL MEDICAL 

RELIGIOUS PRACTICES AMONG THE UPPER CREEKS. John W. Cottier, Dept, of 

Sociology and Anthropology, Auburn University, AL 36849 

Bleeding or scarification is reported for the historic Creeks in 

several contemporary sources, and assumed religious and ritual impor¬ 

tance in Creek thought. European-made fleams, or bleeders, have been 

identified in Creek archaeological context and are present in collec¬ 

tions of the Alabama Archives and History and from site 1EE191. Over 

time, these artifacts along with other introducted items, such as pins, 

needles and glass, replaced some of the native made items used in scar¬ 

ification. The continuation of bleeding as a religious and medical 

practice demonstrates a persistence of traditional rituals which were 

strengthened by Creek religious values. 
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MINUTES 

ALABAMA ACADEMY OF SCIENCE 

ANNUAL BUSINESS MEETING 

University of Alabama in Huntsville 

Huntsville, Alabama 

March 27-30, 1985 

1. Dr. John Pritchett, President of AAS, called the meeting to 

order at 6:02 P.M. 

2. The President asked for the "Report of the Counselor to the 

AJAS." Dr. Eugene O'masta sent the following report to the Secretary 

after the meeting: 

AJAS Final Report for the Annual Meeting 1985 

The 1985 annual meeting was hosted by the University of Alabama 

in Huntsville and like all previous meetings, was shared with the 

Alabama Academy of Science. 

The winners of the scientific paper competition were: 

Physical Science 1st place Mary Brezovich Randolph 

2nd place Lisa Baggett T.R. Miller 

Biology 1st place Patti Hayes Sidney Lanier 

2nd place Margaret Van Houten Altamont School 

Humanities 1st place Paul Hayes Sidney Lanier 

2nd place Kristi Pipes Bradshaw 

Engineering 1st place David Smitherman* Decatur 

2nd place Lawrence Cowsar Huffman 

Mathematics 1st place David Donaldson Opp 

2nd place Victor Boiling Sidney Lanier 

*0verall winner who will represent Alabama in national competition at 

West Point, New York on May 1-5, 1985. Other 1st place winners will 

accompany David on this expense paid trip. 

Other awards were: 

West Point Trip - The person who most closely worked with the overall 

winner: 

George Williams Sponsor - North Region 

AAAS - A subscription to the Scientific Monthly and the Science 

Newsletter: 

James D. Ross Pine Hill 

Chandra Powell Pine Hill 
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Research - $150 for a research project: 

Annise Marshall Escambia County 

Sara Barrett Jackson Academy 

Outstanding Teacher (less than five years) - $100: 

Barbara Kimbrell Northside High 

Outstanding Teacher (more than five years) -$100: 

Sandra Caudle Athens High 

Outstanding Region - A trophy is passed on from last years' recipient: 

North Region 

Newly elected officers for 1985-86: 

President 

Vice-President 

Treasurer 

Secretary 

Milton Yarbrough 

Jerry Sasser 

Denese Weiss 

Bryan Brown 

Sponsor - George Williams 

Randolph 

Escambia County 

Mary G. Montgomery 

Athens 

Many persons deserve special thanks for their efforts in support 

of the 1985 annual meeting, including: Dr. Oskar Essenwanger for his 

work as local coordinator to AJAS in arranging for tours and locating 

judges for the paper competition; Vicki Ralston for computerizing and 

coordinating registration and tours, and for planning and arranging 

for all other activities; for the support and assistance of the state 

officers, Thomas Ward (President), Lawrence Cowsar (Vice-President), 

Paul Hayes (Treasurer), Susan Anderson (Secretary); the judges for 

judging the paper competition and also for their concern for student 

scientific development - Thomas Clomes, Kyle Siegrist, W.R. Garstka, 

Bob Zahorchak, J.J. Brainerd from the University of Alabama at 

Huntsville, L.W. Buckalew from Alabama A & M University, Dorathy A. 

Stewart, Okar M. Essenwanger, K.E. Blanding from the Army Missile 

Command at Redstone Arsenal, David R. Bateman from the Brown's Ferry 

Nuclear Power Plant; and also associate counselors Betty Bigham and 

B.J. Bateman for their continued dedicated service to AJAS. 

We appreciate the continued support of the Senior Academy in AJAS 

activities and especially the support of this years' president. Dr. 

John Pritchett. 

3. Next, the President called for the "Report of the State Co¬ 

ordinator of Science Fairs." No report was presented. 

4. The President then asked for the "Report of the Gorgas 

Scholarship Foundation." The following report was not presented, but 

was sent to the Secretary after the meeting. 
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The Gorgas Scholarship Foundation announced today the rankings of 

the finalists in the 1984 Alabama Science Talent Search. The Search 

was held at the meeting of the Alabama Academy of Science; at the Uni¬ 

versity of Alabama, at Huntsville, Alabama. 

The winner of the cash award of $1,600 tuition grant was: 

Lisa Karol Knight, Mobile County High, Grand Bay, 

Alabama. Teacher, Linda B. France. 

Alternates were: 

1st (and winner of a $900 tuition grant! 

Patti Elaine Hayes, Sidney Lanier High School, 

Montgomery, Alabama. Teacher, Jank N. Reed. 

2nd (and winner of a $700 tuition grant) 

Dawnne Yvette O'Neal, Lee High School, Huntsville, 

Alabama. Teacher, R. Richardson. 

Margaret Ann Killian, Robert E. Lee High School, 

Montgomery, Alabama. Teacher, R. Richardson. 

Paul Robert Hayes, Sidney Lanier High School, Montgomery, 

Aabama. Teacher, Jack N. Reed. 

Brain Lee Keeley, Theodore High School, Theodore, Alabama, 

Teacher, Ruth W. Havard. 

Christopher Todd Williams, Athens High School, Athens, 

Alabama. Teacher, Sandra I. Caudle. 

Michael John Helba, Grissom High School, Huntsville, 

Alabama. Teacher, Helen Powers. 

The rankings were established by a panel of judges consisting of 

scientists, department heads, and professors from many of the leading 

Universities and Industries in Alabama. 

Ur. Leven S. Hazlegrove, Professor, Department of Chemistry, 

Samford University is Chairman of the Judges Committee. 

Winners and alternates in the Gorgas Contests receive offers of 

tuition scholarships to colleges and universities in Alabama for the 

study of science. The Gorgas Foundation is named for General William 

Crawford Gorgas, the Alabama physician who conquered yellow fever in 

the Panama Canal Zone and later became the Surgeon General of the U.S. 

Army. The purposes of the Foundation are to promote interest in 

science and to aid in the education of promising students. 

3rd 

4 th 

5th 

6 th 

7th 
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5. Dr. Pritchett then asked for the "Report of the Secretary." 

Dr. Mike Lisano presented the following: 

Membership, March, 1984 ..   843 

Member dropped for non-payment of 

dues (June 28, 1984).-174 

Members deceased . - 1 

New members added.+123 

Members reinstated . +31 

Total Membership, March 27, 1985 . 822 

Net difference from March, 1984 .- 21 

MEMBERSHIP BY SECTIONS 

Section March, 1983 March, 1984 Change 

1 221 207 -14 

2 57 59 + 2 

3 35 34 - 1 

4 30 30 0 

5 70 95 +25 

6 66 69 + 3 

7 41 39 _ o 

8 40 36 - 4 

9 187 155 -32 

10 47 54 + 7 

11 31 25 - 6 

99 18 19 + 1 

Total Membership, March 27, 1985 . 822 

Net difference from March, 1984 .- 21 

6. Dr. Pritchett next called for the "Report of the Place of 

Meeting Committee." Dr. Joseph Thomas presented the following: 

The Committee on Place of Meeting for the Alabama Academy of Science 

wishes to report that the following future meeting sites have been 

established and confirmed by the respective institutions. 

1986 — Auburn University in Montgomery 

1987 — University of North Alabama 

1988 — Auburn University 

1989 — Birmingham Southern College 

To give proper distribution and movement throughout the State, the 

Committee on Place of Meeting feels that the 1990 meeting should be 

held in the Mobile area. The committee, would welcome an invitation 

from one of the Mobile area institutions of higher education for the 

1990 meeting. The chairperson of the committee would also accept 

names of contact persons at one of the Mobile colleges in order that 

the committee can initiate the invitation procedures in case no one 

volunteers. 

It is felt that this committee should not be negotiating for meeting 

sites more than five years in advance of the meeting, and thus, no 

recommendations are made at this time for the 1991 meeting. 
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7. The President then asked for the "Report of the Resolutions 

Committee." Dr. Steve Sax reported that reports were being prepared 

for the Local Arrangements Committee, and outgoing elected officers. 

8. Then, the President asked for the "Report of the Research 

Committee." Dr. Carl Dixon reported the following: 

I. Recipients for the Student Research Award Competition: 

1. Engineering and Computer Science section: 

Shan Jon Chao, University of Alabama at Birmingham 

2. Industry and Economics section: 

Fred Randal Hester, University of Alabama at Birmingham 

3. Health Science section: 

Janet Pierce, University of Alabama at Birmingham 

4. Chemistry section: 

Patricia Bossart, University of Alabama at Birmingham 

5. Science Education section: 

William Larry Rainey, University of Alabama 

6. Physics and Mathematics section: 

Mohammad Rob, University of Alabama 

7. Forestry, Geography, Conservation and Planning section: 

Mary Katherine Mclnnish, University of North Alabama 

8. Biological Sciences section: 

Wilkes Harper, Auburn University 

II. Recipients of the Alabama Academy of Science Research Grants: 

1. Steven Paul Castleman, Auburn University. $250.00. "Strat¬ 

igraphic Significance of the Areola Interval." 

2. Frances A. Breslin, University of Alabama. $250.00. "The 

Effect of Sugar and Caffiene on the Activity Levels of 

Normal 4th Grade Children." 

3. Richard A. Esposito, Auburn University. $250.00. "Strati¬ 

graphic Analysis of Depositional Facies in Smackover 

Formations." 

4. Jerry A. Wylie, Auburn University. $250.00. "Shelf Sedimen- 

mentary Facies and Depositional Environments in Alabama." 

5. David J. Aarons, University of Alabama at Birmingham. 

$250.00. "Regulation of Sperm Binding to Zona Pellucida." 

6. Robert Turnbull, Auburn University. $250.00. "Antipredator 

Calls of the Eastern Gray Squirrel." 

166 



Minutes 

9. Dr. Pritchett then called for the "Report of the Nominating 

Committee." Dr. William Mason submitted the following list of 

nominees, all of which were elected unanimously: 

Vice-President: H. Dean Moberly 

Secretary: Ann H. Williams 

Jr. Academy Counselor: Betty Bigham 

Counselor to AAAS: H.A. Henderson 

Trustees: (1.) Ed Gentle 

(2.) Albert H. Bryan 

(3.) Harold Wilson 

(4.) Terry Honan 

Section Officers: 

Section I - Biological Sciences 

1. Ken Marion - Chair 

2. Richard Modlin - Vice-Chair 

Section II - Chemistry 

1. Adrianne Ludwick - Chair 

2. Michael Moeller - Vice-Chair 

Section III - Geology 

1. R.A. Gastaldo - Chair 

2. D.T. King, Jr. - Vice-Chair 

Section VI - Industry and Economics 

1. Frederick Viohl - Chair 

2. Philip Gregorowicz - Vice-Chair 

Section VIII - Social Sciences 

1. Barbara Giles - Chair 

2. David Sink - Vice-Chair 

Section IX - Health Sciences 

1. Harold P. Jones - Chair 

2. Robert Pieroni - Vice-Chair 

Section XI - Anthropology 

1. Ken Turner - Chair 

2. Janice Gilliland - Vice-Chair 

Having no new business to conduct, the meeting was adjourned at 
6:21P.M. 
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ABSTRACT 

PUBLIC POLICY IMPLEMENTATION: or WHERE OH WHERE IS THE SOLAR BANK? 

Janet L. Ort, Dept, of Political'Science and Urban Affairs, *Univ. of 

Ala. at Birmingham, AL 35294. 

Policy implementation is a critical phase of public policy stud¬ 

ies. The enactment of a law and allocation of funding do not ensure 

that the program will be implemented. Where are the points of 

impediment ? 

The Solar Energy and Conservation Bank was a cornerstone of the 

1980 Energy Security Act. The function of the Bank is to provide 

financing and tax incentives for the development and use of conser¬ 

vation and renewable energy sources. After five years of litigation, 

a small fraction of the three billion dollars allocated has been 

released to the state disbursement agencies. The progression of 

conflicts faced by the Solar Bank typlifies the problems of public 

policy implementation. 
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MANAGEMENT COMPETENCIES DESIRED 

OF HEAD NURSES3 

Russell C. Swansburg 

Associate Dean and Professor of Nursing 
The University of South Alabama Medical Center 

Mobile, Alabama 36617 

INTRODUCTION 

Head nurses are the nurse managers In positions to effect economic 

survival during the current revolution in health care. They manage two 

of the major areas of resources in the system, professional nursing care 

and material. They have managed their units through fluctuating availa¬ 

bility of professional nurses, from acute shortages to a glut. Head 

nurses have managed while studies have indicated gross dissatisfaction 

with working conditions in areas of "staffing and scheduling, temporary 

and supplemental staffing, support services, organizational inodes of 

care delivery, salaries and benefits, and career development."1 They 

have managed well In spite of adverse policy decisions made by hospital 

administrators and politicians who expand hospitals and services through 

cost-based reimbursement to create artificial shortages of professional 

nurses. Head nurses are the key managers of hospitals. 

A 1977 survey of the nation's nurses by Moses and Roth indicated 

that of 978,234 employed, 606,011 worked in hospitals and 8.7 percent, 

or 84,770 of these, were head nurses. This study indicated that most of 

the 84,770 head nurses identified were graduates of diploma and associ¬ 

ated degree programs. They were promoted to head nurse roles because 

they performed well in the clinical environment. Only about 9.6 percent 

of the diploma graduates and 6.8 percent of the associate degree gradu¬ 

ates earned higher degrees after becoming registered nurses.2 These 

data dramatize the fact that only a small number of head nurses complete 

the bachelor's degree, and even smaller numbers complete the master's or 

doctor's degrees. 

One of the latest reports of the ratio of head nurses to total 

nurse managers was 133,426 to 267,778. The latter figure included 

34,881 nurse administrators, 7,609 nurse consultants, and 91,862 nurse 

supervisors.3 

Formal management training is largely given in programs at levels 

beyond the bachelor's degree, therefore most head nurses are lacking in 

this training. Even at the highest levels of hospital nursing manage¬ 

ment, only 24.3 percent of the incumbents have the bachelor's or a 

higher degree.1* 

Manuscript received 21 June 1985; accepted 8 July 1985. 
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The objective of this study was to identify a list of management 

competencies which will define the role of the head nurse. A majority 

of the nurse managers in hospitals in the United States are head nurses 

who were trained in programs that provide minimum management knowledge 

and skills. They are frequently selected on the basis of expert clini¬ 

cal performance, a background that may be unsuitable for a managerial 

role. They manage most wards and special care units that, in aggregate, 

include a major portion of all health care resources including person¬ 

nel, supplies, and equipment.5 

The purposes of this study were to answer the following questions: 

1. What management competencies, including knowledge and skills, 

do hospital administrators, nurse supervisors, and head nurses 

themselves expect of head nurses? 

2. How do hospital administrators, nurse supervisors, and head 

nurses compare with each other in identifying these competencies? 

3. Can a composite description of the management competencies, 

including knowledge and skills, that a head nurse should possess be 

derived from the findings? 

REVIEW OF THE LITERATURE 

Although there is a voluminous amount of literature on the subject 

of the role and functions of head nurses, there has been little publish¬ 

ed to indicate research to enumerate and codify their management compe¬ 

tencies . 

Barker and Ganti reporting on a study of the role of the head nurse 

at the Ohio State University Hospitals indicated that 16 percent of time 

was spent in hospital-related management, 39 percent in patient care 

management, 39 percent in direct patient care, and 6 percent in miscel¬ 

laneous duties and personal breaks.5 Sherman reported that in the 

United States in 1970, 78.4 percent of all supervisory nurses worked in 

short-term, general hospitals and that in 1968 the total number of head 

nurses and assistants working in those hospitals was 42,160. In this 

study, he used data from 117 respondents of whom seventy-five were head 

nurses.7 

HYPOTHESIS 

There are no significant differences in the ratings of competencies 

needed by head nurses among hospital administrators, nurse supervisors, 

and head nurses in fourteen Alabama hospitals. 

This hypothesis was based on the assumption that the sample of head 

nurses, their nurse supervisors, and hospital administrators were repre¬ 

sentative of persons holding these job titles at hospitals in Alabama; 

that management competencies of head nurses could be identified; that 

persons working as head nurses have some knowledge of the management 

competencies they need and that their supervisors also know the compe- 
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tencies they need to do their work. It was further assumed that there 

are local and regional differences and there may even be socialization 

differences among head nurses whose educational preparations have been 

different. 

METHOD 

The Sample 

To reduce sampling error, the sample in this investigation was 

selected randomly from all Type 1A member hospitals in the Alabama 

Hospital Association. The resulting sample represented population areas 

ranging in size from small, rural communities to large cities. It is a 

cluster sample, being a cluster of three groups of individuals from 

these hospitals. It was drawn from a list published by the Alabama 

Hospital Association. 

The Instrument 

Zemke describes the critical-incident approach for developing 

highly sophisticated and reliable performance-review instruments. An 

analyst collects facts about effective or ineffective performance. They 

are presented to a panel of experts who sort them into groups or 

factors.® 

An instrument was developed by the investigator to identify the 

desired management competencies of head nurses, on the basis of a review 

of the literature and personal knowledge and experience of the investi¬ 

gator who has been a head nurse and supervisor of head nurses for over 

thirty years. It included a Likert-type scale offering the choices of 

always expected, usually expected, seldom expected, and never expected 

as options. The competency sections each had four divisions: planning, 

organizing, directing, and controlling. The instrument was validated by 

a panel of authorities including two head nurses, two nurse supervisors 

who directly supervise head nurses, and two hospital administrators, who 

identified the management competencies needed by head nurses. 

When the original questionnaires were returned from the panel of 

experts, they were tabulated by frequency of choice. Those competencies 

most frequently selected as always expected and usually expected were 

retained. Several panel members indicated that a number of original 

competencies duplicated each other or contributed to one major compe¬ 

tency. A number of the original competencies were eliminated on this 

basis. All items were written as positive statements, and were arranged 

in logical sequences. 

The instrument was designed to elicit forced responses, the re¬ 

sponse categories being determined by the researcher. Respondents could 

select only one category for each item, and there was an equal number of 

positive and negative response categories. These categories were simple 

and written with a positive denotation. They were used by Perry in 

designing her instrument to collect data on basic competencies of all 

professional registered nurses.9 
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PROCEDURE 

Following the return of the questionnaires from the panel of au¬ 

thorities, the investigator incorporated their recommendations and pre¬ 

pared the final draft of the instrument for distribution. Fourteen 

chief executive officers in Alabama hospitals were mailed a total of 272 

questionnaires, fifty for hospital administrators, eighty-nine for nurse 

supervisors, and 133 for head nurses. Responses from the first mailing 

included thirty-three from the fifty hospital administrators (66 per¬ 

cent); seventy-eight from the eighty-nine nurse supervisors (87.6 per¬ 

cent); and ninety-two from the 133 head nurses (69.2 percent). All 

fourteen hospital administrators responded. 

The returned questionnaires were edited for completion; the data 

were recorded and then prepared for coding. Two questionnaires were 

discarded, one from a head nurse and one from a hospital administrator, 

because they contained respondent errors. Two hundred and one question¬ 

naires were prepared for coding, the data were entered on the coding 

forms, and verified. A statistical package was designed to test the 

hypothesis and to obtain the other data desired. 

Analysis of variance was derived for each of the four management 

functions, and then for each of the eighty items to ascertain whether 

the three groups were in agreement in each competency. The Scheffe 

post-hoc comparison test was then used for the variables indicating 

significance on the ANOVA. The results of the mailings are listed in 

Table 1. The data in Table 2 provide the sizes of the hospitals repre¬ 

sented in the survey and the number and percentage from each category of 

personnel who returned questionnaires. 

Table 1 

Summary of Returns from Questionnaires on Competencies 

Needed by Head Nurses Mailed to Selected Staff 

Employed in Alabama Hospitals 

Group Number 

mailed 

Number 

returned 

Percent 

returned 

Head nurses 133 92a 69.2 

Nurse supervisors 

of head nurses 89 78 87.6 

Hospital administrators 50 33a 66.0 

Total 272 203 74.6 

aQne questionnaire returned from each group was incomplete and not used. 
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Table 2 

Respondents to Questionnaires on Competencies Needed by Head 

Nurses Identified According to Bed Capacities 

of Hospitals Where Employed 

Nurse super- Hospital 

Hospitals ' visors of adminis- Totals of 

Number 

of beds 

(N = 14) Head nurses head nurses trators respondents 

Per- Per- Per- Per- Per- 

No. cent No. cent No. cent No. cent No. cent 

Under 50 2 14.3 7 7.6 3 3.9 4 12.1 14 6.9 

51-100 2 14.3 3 3.2 8 10.3 3 9.1 14 6.9 

101-150 1 7.1 10 10.9 4 5.1 3 9.1 17 8.4 

151-200 3 21.5 19 20.7 19 24.4 8 24.2 46 22.6 

201-250 2 14.3 21 22.8 6 7.6 3 9.1 30 14.8 

251-300* 0 0 0 0 0 0 0 0 0 0 

301-350 1 7.1 7 7.6 11 14.1 1 3.1 19 9.4 

351-400 2 14.3 15 16.3 11 14.1 4 12.1 30 14.8 

401-450 1 7.1 10 10.9 16 20.5 7 21.2 33 16.2 

Total 14 100.0 92b 100.0 78 100.0 33b 100.0 203 100.0 

a 
No hospital was identified in this size category from the random 

selection. 
b 

One returned questionnaire was incomplete and not used. 

The response from the three groups of hospital or nurse administra¬ 

tors are roughly proportionate to the populations of each group. When 

the respondents from each group are compared to institutional size, the 

results show that there were more head nurse respondents from hospitals 

with 250 or less beds than from the larger hospitals. For nurse super¬ 

visors, the numbers tend to relate more closely to hospital sizes. For 

hospital administrators, the numbers of respondents seem to be spread 

fairly evenly in terms of numbers rather than sizes of hospitals, except 

in the one case of the largest category where one hospital is represent¬ 

ed by seven administrators. 
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ANALYSIS OF DATA 

First, the data were manipulated to develop and compare arithmetic 

means. Table 3 represents the grand mean and standard deviation for 

each of the eighty variables. 

Table 3 

Analysis of Variance (F value). Arithmetic Means, and Standard 

Deviations for Head Nurse Management Competencies Based on Ratings 

by Hospital Administrators, Nurse Supervisors 

of Head Nurses, and Head Nurses 

Variable Grand Standard F 

mean deviation value 

Planning Competencies for the 

Ward or Unit 

1.1 Develops and keeps up-to-date a mission or 3.28 0.91 10.30* 

purpose statement that tells the reason for 

existence of the ward or unit, and that 

supports those of the department and 

organization 

1.2 Develops and keeps up-to-date a philosophy 3.25 0.89 9.65* 

statement that supports those of the depart¬ 

ment and organization 

1.3 Develops and keeps up-to-date written state- 3.43 0.74 1.90 

ments of objectives, both short-range and 

long-range, for the ward or unit 

1.4 Develops management plans that operationalize 3.46 0.62 0.80 

each objective of the ward or unit, and that 

specify activities or actions, persons re¬ 

sponsible for accomplishing them, target dates 

or time frames, and provide for evaluation of 

progress 

1.5 Develops a staffing plan that is based on 3.54 0.66 1.85 

timing nursing activities, acuity rating 

of patients, and patient census 

1.6 Plans for nurses to practice a modality of 3.50 0.78 1.98 

nursing (functional, team, primary, modular, 

or joint practice) 
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(Table 3 continued) 

1.7 Plans to use the nursing process to gather 

data, assess, diagnose, set goals, prescribe, 

intervene and apply nursing care, evaluate, 

provide feedback, make changes and be 

accountable to the consumer 

3.70 0.56 2.38 

1.8 Assists in recruiting, selecting, assigning, 

retaining, and promoting competent nursing 

personnel based on individual qualifications 

and capabilities without regard to race, 

national origin, creed, color, sex, and age 

3.44 0.82 3.39* 

1.9 Participates on organizational and department 

committees 

3.68 0.49 1.56 

1.10 Prepares budget for personnel, supplies, 

equipment, and revenues of the ward or unit 

3.06 0.96 3.69* 

1.11 Assists staff development department in 

planning educational activities, including 

orientation 

3.53 0.66 2.47 

1.12 Plans for education of students in the health 

care field through collaboration between 

faculty of the educational institutions and 

unit personnel 

3.12 0.88 0.94 

1.13 Develops management plans to handle unit 

emergencies 

3.68 0.57 1.18 

1.14 Uses job descriptions for each employee 

that are performance based and that state 

results to be achieved 

3.75 0.49 2.85 

1.15 Uses time effectively setting priorities 

for workloads 

3.84 0.38 0.18 

1.16 Plans for effective directing and coordinat¬ 

ing activities that will make personnel 

effective 

3.83 0.39 1.14 

1.17 Makes evaluation plans for evaluating 

personnel performance, management 

activities, and quality assurance of 

patient care 

3.69 0.54 0.38 

1.18 Has thorough knowledge and skills of the 

planning process and uses them to assess 

planning needs of the ward or unit 

3.67 0.53 8.14* 

1.19 Develops and interprets policies, rules. 3.72 0.50 1.05 

regulations, methods, and procedures specific 
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(Table 3 continued) 

to the ward or unit and that support those 

of the department or organization, solic¬ 

iting input from personnel 

1.20 Maintains up-to-date knowledge and skills of 

the planning function of nursing management 

Organizing Competencies for the Ward or Unit 

3.68 0.54 4.52* 

2.1 Groups or organizes activities to attain 

goals and sustain the enterprise 

3.58 0.67 1.15 

2.2 Groups activities to effect intra- 

departmental coordination 

3.51 0.64 0.29 

2.3 Designs roles of individual personnel to 

fit capabilities and motivation of persons 

available 

3.52 0.65 0.82 

2.4 Designs roles of individual personnel to 

help employees contribute to objectives 

3.48 0.70 1.02 

2.5 Groups activities for full use of resources, 

people, materials, and to fulfill time 

demands of shifts 

3.61 0.60 1.07 

2.6 Groups activities for optimal correlation 

for decision making and problem solving 

3.54 0.62 4.29* 

2.7 Groups activities to achieve a level of 

management that delegates responsibility 

and authority to the lowest competent 

operational level 

3.51 0.70 4.36* 

2.8 Groups activities to facilitate nursing 

services that will promote health of 

individuals and groups 

3.49 0.65 2.97 

2.9 Groups activities to achieve priorities, 

allow for change, and for flexibility in 

achievement of objectives 

3.64 0.59 2.24 

2.10 Groups activities to facilitate training of 

employees 

3.62 0.56 2.97 

2.11 Groups activities to facilitate communication 3.69 0.55 2.48 

2.12 Develops and maintains a unit or ward organ¬ 

izational chart that depicts line and staff 

3.14 0.94 1.75 

authority relationships within the ward or unit, 

within the department, and between units; it 
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(Table 3 continued) 

serves as a reference for delegation of authority, 

for depicting responsibility, for supervision, 

and for channels of communication 

2.13 Maintains a written management or operational 3.11 0.94 3.47* 

plan that defines functions and relationships 

of personnel or positions depicted on the 

organizational chart 

2.14 Keeps all employees informed of the organiza¬ 

tional structure and functions 

3.51 0.77 3.32* 

2.15 Updates organizational plan to fit changes 

in plans, goals, and objectives 

3.29 0.90 1.16 

2.16 Maintains the principle of unity of command 3.68 0.57 0.45 

2.17 Organizes to recruit, train, and retain 

personnel 

3.32 0.84 0.97 

2.18 Maintains the principle of span of control 3.39 0.81 2.50 

2.19 Coordinates all activites of the unit 3.68 0.53 1.16 

2.20 Organizes to use a modality of nursing care: 

functional, modular, team, primary, or joint 

practice 

3.53 0.70 1.10 

Directing Competencies for the Ward or Unit 

3.1 Provides clearly stated, current written 

directions in the form of policies, pro¬ 

cedures, standards of care, job descriptions, 

and rules 

3.54 0.79 0.17 

3.2 Works with personnel to achieve unit or ward 3.74 0.47 1.26 

objectives and their personal objectives 

3.3 Applies human relations knowledge and skills 3.64 0.58 0.37 

of leadership, group dynamics, labor re¬ 

lations, motivation, and change theory 

3.4 Communicates efficiently, giving clear, 3.87 

concise directions 

0.34 3.07* 

3.5 Demonstrates knowledge of personnel and a 3.81 

belief and trust in their productive abilities 

0.40 1.70 

3.6 Works to create harmony of all activities to 3.82 

facilitate achieving the objectives, building 

0.40 2.47 

staff morale (esprit de corps) 
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(Table 3 continued) 

3.7 Encourage self-direction and self-discipline 

of employees, working all shifts periodically 

to supervise ard evaluate personnel 

3.44 0.81 1.65 

0
0

 

C
O

 Makes self available to staff members for 

assistance, teaching, counsel, and evaluation 

3.86 0.36 0.96 

3.9 Works to identify and direct activities to 

meet the needs of nursing personnel and 

satisfaction of patients 

3.85 0.38 1.83 

3.10 Serves as a model of professional nursing 

behavior for nursing staff 

3.87 0.35 1.24 

3.11 Applies management plans to effect the mis¬ 

sion, philosophy, and objectives statements 

3.64 0.58 4.38* 

3.12 Coordinates activities of all groups provid¬ 

ing patient services 

3.25 0.88 1.70 

3.13 Provides for safety of employees and patients 3.82 0.45 2.36 

3.14 Interprets procedures to be followed in 

emergency situations 

3.82 0.40 2.28 

3.15 Uses effective and satisfactory staffing 

patterns and schedules 

3.73 0.57 2.56 

3.16 Does hiring interviews 2.61 1.12 4.02* 

3.17 Maintains discipline 3.79 0.42 1.82 

3.18 Directs personnel in carrying out assignments 

involving registered nurses in directing 

activities 

3.68 0.53 3.16* 

3.19 Maintains expert and up-to-date knowledge of 

nursing and hospital policies 

3.85 0.37 1.58 

3.20 Reports to nursing supervisor on ongoing 

basis 

3.82 0.47 1.72 

Controlling (Evaluating) Competencies for the 

Ward or Unit 

4.1 Uses evaluation standards that are accurate, 

suitable, objective, flexible, economical, 

and mirror the organizational pattern of 

3.66 0.57 4.94* 

the ward or unit 
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4.2 Uses professional and accreditation standards 

(such as ANA and JCAH) in developing all 

phases of a control or evaluation plan 

3.59 0.64 1.16 

4.3 Evaluates the performance of nursing person¬ 

nel using a process and standards that define 

expected results, and that are measurable 

3.70 0.52 0.89 

4.4 Makes an evaluation plan for each employee 

and discusses it with him/her. This includes 

agreement about satisfactory versus unsatis¬ 

factory performance 

3.63 0.70 1.99 

4.5 Puts the evaluation plan into effect, making 

and recording observations and meeting 

and discussing results that provide 

immediate feedback to nursing personnel 

3.57 0.69 0.82 

4.6 Evaluates nursing care plans 3.64 0.59 2.90 

4.7 Evaluates staff development activities 3.54 0.71 4.43* 

4.8 Evaluates emergency routines, such as 

cardio-pulmonary resuscitation and 

disaster plans 

3.53 0.75 0.18 

4.9 Evaluates forms on which nurses record 

nursing data 

3.58 0.58 1.89 

4.10 Uses a comprehensive and effective quality 

assurance program as part of the evaluation 

plan 

3.50 0.63 1.30 

4.11 Keeps the evaluation process continuous for 

all areas of control 

3.51 0.69 1.95 

4.12 Keeps up-to-date in knowledge and skills 

of all phases of evaluation, including 

helping others improve 

3.69 0.48 7.66* 

4.13 Uses nursing rounds as part of the control 

or evaluation plan 

3.73 0.51 2.94 

4.14 Uses the results of a patient acuity rating 

system to control or evaluate staffing 

3.34 0.83 3.19* 

4.15 Plans and develops a high degree of mutual 

trust and support with employees 

3.82 0.41 1.29 

4.16 Establishes a cycle of continuing the 

evaluation process 

3.54 0.66 0.12 
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4.17 Provides for summaries that identify ex¬ 

ceptions to the standards 

3.30 0.85 0.61 

4.18 Uses facts and direct contact to settle 

issues that arise from controlling 

3.60 0.66 0.62 

4.19 Controls the budget for personnel, supplies, 

minor, and capital equipment 

2.91 1.07 1.77 

4.20 Evaluates absenteeism and turnover for the 3.53 0.75 2.25 

purpose of reducing them 

*Significant at p < .05. 

The four choices for each variable on the questionnaire were coded 

as: 

1. always expected = 4 (3.6-4) 

2. usually expected = 3 (2.6-3.5) 

3. seldom expected = 2 (1.6-2.5) 

4. not expected = 1 (0.01-1.5) 

For purposes of this study, those variables selected as always expected 

and usually expected are considered significant, while those selected as 

seldom expected and not expected are not considered significant. 

From Table 3, all twenty variables or competencies under Planning 

Competencies for the Ward or Unit have arithmetic means ranging from a 

low of 3.06 to a high of 3.84. Using the arithmetic means as criteria 

for selection, the total sample of hospital administrators, nurse super¬ 

visors, and head nurses gave substantial support to all twenty variables 

as management competencies needed by head nurses. 

Under Organizing Competencies for the Ward or Unit, the mean rat¬ 

ings for variables range from 3.11 to 3.69, indicating that the three 

sample groups were again highly in favor of all twenty competencies as 

those needed by head nurses. Means of the twenty Directing Competencies 

for the Ward or Unit range from 2.61 to 3.87, with only one falling 

below 3.1. For variable "3.16 does hiring interviews," although the 

grand mean was 2.61, the mean for hospital administrators was 3.09, for 

nurse supervisors 2.59 and for head nurses 2.45. These statistics sug¬ 

gest that while hospital administrators as a group favored the variable 

as a competency required of head nurses, the mean rating from nurse 

supervisors was lukewarm at best, and that of head nurses was relatively 

negative. 

Means of the twenty Controlling (Evaluating) Competencies for the 

Ward or Unit range from 2.91 to 3.82, with only one falling below 3.0. 

This variable, "4.19 controls the budget for personnel, supplies, minor, 

and capital equipment," was given a mean rating of 3.0 by hospital 

administrators and 3.05 by nurse supervisors, ratings which place it in 

the usually expected range. Again the head nurses, with a mean rating 
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of 2.75, were less enthusiastic, although their rating also places the 

competency in the usually expected range. Based upon arithmetic means, 

all eighty variables were selected by the respondents as management 

competencies needed by head nurses. 

It will also be noted that the standard deviations correlated to 

the grand means. The planning competency with the highest grand mean of 

3.84 had the lowest standard deviation of 0.38, while the one with the 

lowest grand mean of 3.06 had the highest standard deviation of 0.96. 

The organizing competency with the highest grand mean of 3.69 had a 

standard deviation of 0.55, while that with the lowest grand mean of 

3.11 had a standard deviation of 0.94. The directing competency with 

the highest grand mean of 3.87 had a standard deviation of 0.34, while 

the one with the lowest grand mean of 2.61 had a standard deviation of 

1.12. Finally, the controlling competency with the highest grand mean 

of 3.82 had a standard deviation of 0.41, while the one with the lowest 

grand mean of 2.91 had a standard deviation of 1.07. 

Analysis of Variance 

The arithmetic means were then manipulated using the analysis of 

variance (ANOVA). In this study, the analysis of variance was employed 

to test the significance of the differences among the means of three 

population samples: hospital administrators, nurse supervisors, and head 

nurses. The null hypothesis was formulated upon the premise that the 

sample was drawn from a population having the same mean. Ferguson in¬ 

dicated that even if no differences exist among the population and sam¬ 

ple means there will be some variation in sample means due to sampling 

fluctuation. If variations cannot be reasonably attributed to sampling 

error, the null hypothesis must be rejected on the basis that signifi¬ 

cant differences exist.10 

Analyses of variance were first applied to the four groups of 

management functions including planning, organizing, directing, and 

controlling (evaluating). No significant differences were found among 

the means of the three groups of hospital administrators, nurse super¬ 

visors, and head nurses. The null hypothesis was thus accepted for all 

four groups of factors. Analysis of variance was then calculated for 

each of the eighty subgroup variables (competencies). Results of this 

ANOVA are listed in Table 3. 

In Table 3, the null hypothesis that "there are no significant dif¬ 

ferences in the ratings of competencies needed by head nurses among 

hospital administrators, nurse supervisors, and head nurses in fourteen 

Alabama hospitals" was accepted for sixty-two variables or management 

competencies needed by head nurses. Because the ANOVA measures differ¬ 

ences in means between the highest group and the lowest group, the 

question of comparison or agreement for the third set of means is also 

answered for these sixty-two variables. Hospital administrators, nurse 

supervisors, and head nurses of the fourteen Alabama hospitals were in 

agreement that these sixty-two variables are management competencies 

needed by head nurses. 
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Scheffe Test Analysis 

In each of the four subgroups of variables there were isolated 

cases of significant differences in the mean ratings among the three 

groups of respondents. In subgroup one. Planning Competencies for the 

Ward or Unit, the F values for items 1.1, 1.2, 1.8, 1.10, 1.18, and 1.20 

indicated significant differences at the p < .05 level. The null hy¬ 

pothesis was rejected for each of these items. For variable subgroup 

two, Organizing Competencies for the Ward or Unit, the null hypothesis 

was rejected for items 2.6, 2.7, 2.13, and 2.14. For variable subgroup 

three. Directing Competencies for the Ward or Unit, the null hypothesis 

was rejected for items 3.4, 3.11, 3.16, and 3.18. For variable subgroup 

four. Controlling (Evaluating) Competencies for the Ward or Unit, the 

null hypothesis was rejected for items 4.1, 4.7, 4.12, and 4.14. The 

data reflected some disagreement of eighteen items among the three 

sample groups. For these variables, the Scheffe post-hoc comparison was 

applied to determine if mean differences existed other than for the 

largest and smallest means. This procedure can be used to make any 

comparisons between two means and among several means. It is more 

rigorous than other procedures and therefore it results in fewer sig¬ 

nificant differences. The results of this analysis are provided in 

Table 4. The Scheffe post-hoc comparison test validated the test that 

significant mean differences existed other than for the largest and 

smallest means in variables 1.1, 1.2, 1.18, 3.11, 4.1, and 4.12. On the 

other hand, it showed that significant mean differences existed only for 

the largest and smallest means in variables 1.8, 1.10, 1.20, 2.6, 2.7, 

2.13, 2.14, 3.4, 3.16, 3.18, and 4.14. 

SUMMATION OF THE DATA ANALYSIS 

Analysis of the data provided answers to the following questions: 

1. What management competencies, including knowledge and skills, 

do hospital administrators, nurse supervisors, and head nurses them¬ 

selves, expect of head nurses? 

Using ANOVA to manipulate the data, sixty-two of eighty management 

competencies listed on the questionnaire and in Table 3 were validated 

as head nurse management competencies in fourteen Alabama hospitals by 

the three groups. When the arithmetic mean was used as a criteria all 

eighty competencies were selected at the usually expected or always 

expected levels. 

2. How do hospital administrators, nurse supervisors, and head 

nurses compare with each other in identifying these competencies? 

Application of the Scheffe test indicated more differences between 

hospital administrators and nurse supervisors (significant agreement on 

four of eighteen variables) than between hospital administrators and 

head nurses (significant agreement on nine of eighteen variables). 

There was only one significant difference in the level of agreement 

between nurse supervisors and head nurses on the eighteen variables. 
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Table 4 

Scheffe Post-hoc Test Applied to Means Found Significant from 

Application of the Analysis of Variance 

Variable Means 

Hospital 

adminis¬ 

trators 

Head 

nurses 

Nurse 

super¬ 

visors 

1.1 Develops and keeps up-to-date 2.65 3.33 3.47a 

a mission or purpose statement 

that tells the reason for 

existence of the ward or unit, 

and that supports those of the 

department and organization 

1.2 Develops and keeps up-to-date 2.65 3.33 3.41 

a philosophy statement that 

supports those of the depart¬ 

ment and organization 

Head 

nurses 

Nurse 

super¬ 

visors 

Hospital 

adminis¬ 

trators 

1.8 Assists in recruiting. 3.29 3.55 3.65 

selecting, assigning 

retaining, and promoting 

competent nursing per¬ 

sonnel based on individual 

qualifications and capabilities 

without regard to race, 

national origin, creed, color, 

sex or age 

1.10 Prepares budget for per- 2.87 3.21 3.28 

sonnel, supplies, equipment. 

and revenues of the ward or 

unit 

Hospital 

adminis¬ 

trators 

Nurse 

super¬ 

visors 

Head 

nurses 

1.18 Has thorough knowledge 3.34 3.68 3.77 

and skills of the planning 

processes and uses them to 

assess planning needs of 

the ward or unit 
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(Table 4 continued) 

1.20 Maintains up-to-date 

knowledge and skills of 

the planning function of 

nursing management 

2.6 Groups activities for 

optimal correlation for 

decision making and 

problem solving 

2.7 Groups activities to 

achieve a level of man¬ 

agement that delegates 

responsibility and authority 

to the lowest competent 

operational level 

2.13 Maintains a written man¬ 

agement or operational plan 

that defines functions and 

relationships of personnel 

or positions depicted on the 

organizational chart 

2.14 Keeps all employees informed 

of the organizational structure 

and functions 

3.4 Communicates effectively, 

giving clear, concise 

directions 

3.11 Applies management plans 

to effect the mission, 

philosophy, and objectives 

statements 

3.16 Does hiring interviews 

Hospital Head Nurse 

adminis- nurses super- 

trators visors 

3.44 3.69 3.77 

3.38 3.46 3.69 

3.22 3.51 3.64 

2.94 2.98 3.32 

3.25 3.48 3.65 

3.75 3.87 3.92 

3.38 3.67 3.72 

Head Nurse Hospital 

nurses super- adminis- 

visors trators 

2.45 2.59 3.09 

Hospital Head Nurse 

adminis- nurses super- 

trators visors 
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(Table 4 continued) 

3.18 Directs personnel in 3.57 3.61 3.79 

carrying out assignments 

involving registered nurses 

in directing activities 

4.1 Uses evaluation standards 3.38 3.71 3.72 

that are accurate, suitable, 

objective, flexible, 

economical, and mirror the 

organizational pattern of the 

ward or unit 

Head 

nurses 

Hospital 

adminis¬ 

trators 

Nurse 

super¬ 

visors 

4.7 Evaluates staff develop- 3.40 3.50 3.72 

ment activities 

Hospital 

adminis¬ 

trators 

Head 

nurses 

Nurse 

super¬ 

visors 

4.12 Keeps up-to-date in 

knowledge and skills of 

all phases of evaluation 

including helping others 

improve 

3.41 3.70 3.78 

4.14 Uses the results of a patient 

acuity rating system to control 

or evaluate staffing 

3.16 3.24 3.52 

aAny two means not underlined by the same line are significantly dif- 

ferent. Those underlined by the same line are not significantly 

different. 

3. Can a composite description of the management competencies, 

including knowledge and skills, that a head nurse should possess, be 

derived from the findings? 

From the statistical analysis and the practical observations of the 

data, the answer to this question is "yes." 

All of the competencies from the questionnaire are listed in Table 

3 in which mean ratings, standard deviations, and F values derived from 

the analysis of variance are presented. Table 4 depicts the Scheff£ 

post-hoc test applied to means found significant from application of the 

analysis of variance. These results indicate that head nurses and their 

supervisors were in agreement on fifteen of the sixteen competencies. 
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They did not agree that a head nurse should evaluate staff development 

activities. In this instance hospital administrators were in close 

agreement with the head nurses and to some extent with nurse super¬ 

visors. Inclusion of this competency in a head nurse job description 

would be a matter of policy. 

Other significant differences shown in Table 4 include: 

1. Planning. The significant differences occurred between 

hospital administrators and nurse supervisors on four variables and 

between hospital administrators and head nurses on five variables. 

2. Organizing. There were significant differences found in the 

ratings between hospital administrators and nurse supervisors on all 

four variables. 

3. Directing. There are significant differences found between 

hospital administrators and nursing supervisors for three variables and 

between hospital administrators and head nurses on two variables. 

4. Controlling. There were significant differences between hospi¬ 

tal administrators and nurse supervisors on three variables and between 

hospital administrators and head nurses on two variables. 

The means, standard deviations, and F values indicate that a head 

nurse must be competent in planning, organizing, directing, and control¬ 

ling activities of a ward or unit. 

Conclusions 

Completion of the study resulted in the following conclusions: 

1. Management competencies of head nurses can be identified and 

codified. They can be codified under the primary management functions 

of planning, organizing, directing, and controlling (evaluating). 

2. There is significant agreement on these management competencies 

among three groups of Alabama hospital personnel, administrators (chief 

executive officers), nurse supervisors, and head nurses. 

3. A composite job description of these management competencies 

can be developed for head nurses working in Alabama hospitals. While it 

is not inclusive, the entire 80 head nurse management competencies 

validated in this study can be used. They can be used for educational 

preparation, recruitment, selection, placement, and development of 

professional nurses for head nurse positions. 

4. The list of head nurse competencies could be expanded and test¬ 

ed using others listed on the original questionnaire submitted to the 

panel of six experts. Also, the validated list could be tested on a 

random sample of hospitals in other states to validate management compe¬ 

tencies desired of head nurses on a national level. 
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RECOMMENDATIONS 

Based upon the findings of the study, the following recommendations 

are submitted: 

1. Administrators and faculties of nursing education programs at 

the bachelor's and master's degree levels should compare the competen¬ 

cies developed from this study with those established as goals or ob¬ 

jectives for their students with the purpose of making programs more 

relevant. 

2. Hospital and nursing service administrators should examine job 

descriptions of their head nurses and revise them to reflect those 

management competencies identified in the study which they consider 

relevant for their organizations. 

3. Hospital and nursing service administrators should evaluate the 

in-house management development programs in light of the head nurse 

management competencies identified in this study. They should develop 

programs that incorporate those competencies they consider relevant for 

their organizations. 

4. Organizations such as the Alabama Hospital Association, the 

Alabama Organization of Nurse Executives, and the Alabama State Nurses' 

Associaton should examine their objectives and programs in the area of 

nursing management. They should modify them based on the results of 

this study and the needs of their organizations. 

5. Officials responsible for accreditation and certification of 

nursing management functions should examine their standards and pro¬ 

cedures in these areas and modify them according to their goals. 

SUGGESTIONS FOR FURTHER STUDY 

As the research project evolved, certain areas were identified 

which would benefit from further investigation. These include: 

1. The study could be replicated in other states to validate 

whether these head nurse management competencies are more universal in 

their applicability. 

2. Each competency will be reflected in specific knowledge and 

skills or behaviors to be developed into educational programs. Research 

can now be designed to determine whether these competencies are taught 

in undergraduate, graduate, or staff development programs. 

3. A study could be done to compare the costs of head nurse 

management development programs in educational institutions versus 

hospitals. 

4. Since the health care industry is in a transitional state re¬ 

lated to cost reimbursement, the roles of health professionals must be 

more clearly defined. Research related to role identification could 

improve the delivery of health care services by increasing efficiency. 
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RATIONALE 

The cultural and racial diversity manifested in American society 

today is not very well understood and certainly not fully recognized 

within the health care professions. The melting pot theory pervading 

the educational system in this country suggests that the United States 

is a homogeneous society. The historical process of assimilation ne¬ 

cessitated that particular ethnic groups part with those aspects of 

their cultures that were incongruent with the culture into which they 

were being integrated (Adams, Bello, Chow, & Martinez, 1976). Today, 

however, inherent within the concept of cultural pluralism is the recog¬ 

nition of cultural diversity. In light of this focus on cultural di¬ 

versity, those involved in the service professions are being asked to 

move from a unicultural approach to a multicultural one. In the United 

States, individuals and groups represent many diverse cultural life¬ 

styles. These individuals and groups desire and anticipate service, on 

the part of the health care profession, that embodies sensitivity and 

understanding of their particular cultural values. Cultural factors are 

among the important forces which affect the quality of health care 

rendered. Quality care is directly dependent on the professional health 

care giver's sensitive understanding of these cultural forces (Leinin- 

ger, 1981). 

Until quite recently there have been no formal educational programs 

which prepared baccalaureate degree nursing students to provide cultur¬ 

ally relevant nursing care to persons of diverse cultural backgrounds. 

The Western Interstate Commission (WICHE) (1978) reported that the 

failure of some nursing schools to include multicultural concepts in 

their curricula in an organized and systematic manner had resulted in 

incidents not only of inappropriate nursing assessment and intervention, 

but also of actual malpractice. Today, significant cultural and social 

concepts related to patient behavior are being considered and are pro¬ 

viding new insights regarding the particular needs of persons from 

diverse cultures. 

According to Leininger (1984), as of 1983, approximately 18% of all 

NLN baccalaureate accredited nursing schools included cultural content 

within their curricula. National accrediting organizations such as the 

National League for Nursing (Criteria, 1983) as well as regional and 

1Manuscript received 26 June 1985: accepted 18 July 1985. 
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state accrediting bodies, now include criteria and standards which ad¬ 

dress cultural diversity (Beach and Martin, 1983). 

AREA OF RESEARCH 

There is a great need for the nursing profession to utilize a 

cross-cultural approach, not only in order to render holistic care but 

to stimulate the development of cross-cultural nursing concepts and 

theories. Research has attested to the importance and relevance of 

cultural understanding on the part of the professional health care giver 

in order to effect positive change in health behavior. 

The purpose of this study was to examine the perceptions of nursing 

faculty and chief administrators in all public NLN accredited bacca¬ 

laureate programs in Alabama, Florida, and Georgia regarding: 

1. The relevance of cultural concepts in a baccalaureate nursing 

school curriculum. 

2. The inclusion of cultural concepts in teaching universal health 

care as an integral part of a baccalaureate program. 

METHODS OF INVESTIGATION 

At the time of this investigation, administrators in all public NLN 

accredited baccalaureate programs in Alabama, Florida, and Georgia were 

approached to participate in the study. Of the 18 administrators ap¬ 

proached, 15 consented to do so. One administrator and 15 faculty 

members were sought from each institution with the exception of those 

institutions whose faculty numbered fewer than 15. In those instances, 

total faculty participation was requested. There were 206 potential 

respondents for the study, consisting of 15 administrators and 191 

faculty. The rate of response was 13 for the administrators and 141 for 

the faculty, yielding a total N of 154. 

The Culture Relevance and Nursing Education Questionnaire was the 

survey instrument developed and utilized to determine perceptions re¬ 

garding the relevance of cultural concepts in a baccalaureate nursing 

school curriculum, and the inclusion of such concepts in teaching uni¬ 

versal health care. The questionnaire consisted of three sections. 

Section I was concerned with the characteristics and background data of 

the sample, and consisted of alternate forms, one for administrators and 

the other for faculty. The administrator form contained 12 questions 

which included: highest degree held in nursing and/or other discipline, 

institutional rank, institutional philosophy, and institutional demo¬ 

graphic data. The faculty form contained five questions which included: 

present faculty rank, initial nursing degree, highest degree held in 

nursing and/or other discipline, institution and state where highest 

degree was obtained, and area of specialization. 

Section II directly addressed the twofold purpose of the1 study. 

Twenty items in this section dealt with general cultural concepts and 

their relevance in nursing education curricula. For example: whether 
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America is still considered a homogenous melting pot; whether the con¬ 

cept of cultural pluralism requires recognition of cultural diversity; 

whether understanding one's own culture guarantees understanding a- 

nother's; and whether a curriculum committed to holistic care should 

include multicultural health content and process. 

The other 38 items were designed and organized according to the 

categories which were reflected In the study's conceptual framework. A 

Likert scale of five responses was used: Strongly Disagree, Disagree, No 

Opinion/Don't Know, Agree, and Strongly Agree. Response categories were 

assigned values of one through five. 

Section III contained seven questions and was concerned with the 

status of cultural concepts in the curricula of the institutions. A 

choice of three responses was used: Yes, Don't Know, and No. Response 

categories were assigned values of one through three. 

Gold, Grant, and Rivlin (1977) pointed out that cultural identity 

is marked by the important universal traditions that become specific to 

a particular cultural group. Herskovits (1965) stated that "culture is 

universal in man's experience, yet each local or regional manifestation 

of it is unique" (p. 306). He viewed the universality of culture as an 

attribute of the human condition, and contended that "the universals in 

culture...provide a framework within which the particular experiences of 

a people are expressed in the particular forms taken by their body of 

custom" (307-308). 

The questionnaire was designed and based on a conceptual cultural 

framework consisting of several categories inherent in universal health 

care recognizing certain fundamental human characteristics and/or fac¬ 

tors that although culture specific are fundamental to every culture 

(Glynn, 1984). These categories include: (a) Family Structure: Kinship 

Organization and Role Relationships; (b) Intercultural Communication: 

Language, Verbal Communication, and Nonverbal Communication; (c) Val- 

ues-Attitudes: Health-Illness, Pain, Age, and Sex; (d) Beliefs and 

Practices: Spiritual-Religious, Rituals-Ceremonies, Childbirth, Death, 

and Mourning (see Figure 1). 

Descriptive and demographic data were compiled to determine a pro¬ 

file of the sample in relation to the following: state, basic education, 

highest degree received, institutional position, and clinical specialty 

area. The chi square technique was used to treat selected data from 

Section I of the questionnaire to test for significant differences be¬ 

tween the administrators and faculty. Chi squares found at or below the 

.05 level of confidence were considered to be statistically significant. 

Institutional data were also complied according to the following: 

type of institution, city population, number of students in the insti¬ 

tutions, and number of students enrolled in the programs. Approximate 

percentages were obtained of the ethnic groups in the geographical areas 

served by the institutions and the students representative of such 

groups enrolled in the nursing programs. Frequencies, percentages, 

ranges, means, and standard deviations were calculated for appropriate 
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items and a paired _t-test procedure was utilized to treat selected demo¬ 

graphic data in order to test for statistical differences in means. P 

values of .05 or less were considered as indicating statistical sig¬ 

nificance . 

The data were analyzed by compiling the responses to each of the 

five possible choices to items in Section II and to each of the three 

possible choices to items in Section III for both administrators and 

faculty. Twelve statements from Section II and all the statements from 

Section III were selected for additional statistical analysis. They 

were chosen since they exhibited a greater variability of response, 

eliciting a response of "Agree" or "Strongly Agree" less than 90% of the 

time. In this analysis faculty responses were compared according to the 

following: basic nursing degree received, highest degree earned, state 

where highest degree was awarded, state where employed, faculty rank, 

and clinical specialty. These data were subjected to a two sample 

t-test or a one-way analysis of variance procedure. P values of .05 or 

less were considered significant. 

RESULTS AND RECOMMENDATIONS 

The demographic data of this sample revealed that a majority of 

administrators and faculty were currently employed in institutions in 

the state of Alabama, and a large proportion of them had received their 

highest degree there. Since the greatest number of participating 

institutions were in Alabama, eight, as compared to four in Florida and 

three in Georgia, this finding was not surprising. The three states 

differed in the extent to which the respondents received their highest 

degree within the state where they were currently employed. Alabama had 

the highest percentage of faculty who earned their highest degree in the 

state where they were currently employed and Georgia had the second 

highest percentage. Since the majority of faculty respondents within 

these states have had common educational and professional experiences 

within a specific geographical area, it is possible that these factors 

may have influenced their perceptions. 

A large proportion of administrators and a majority of faculty had 

received their basic nursing preparation in a baccalaureate program. 

Educationally and philosophically, their approach toward nursing may be 

similar. However, a large number of administrators held doctorates in 

fields other than nursing as their highest degree. Since significant 

differences in response between administrators and faculty existed, 

perhaps these educational factors may have exerted some effect on their 

perceptions regarding cultural aspects of nursing. 

The majority of undergraduate students in the respective nursing 

school programs were native to the southeast and found employment in the 

same geographical area as their alma mater. These findings suggest a 

lack of mobility on the part of these graduates, which may ultimately 

narrow their cultural nursing experiences to that of the client 

population within their respective geographical area. 
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The majority of respondents were generally in agreement regarding 

the relevance of cultural concepts in nursing school curricula and their 

inclusion within a program to teach universal health care. The data 

suggest that perhaps educators in nursing are becoming more knowledge¬ 

able and aware of the relevance of cultural concepts within nursing 

school curricula. The findings were somewhat inconsistent with the 

literature. Although there has been a slow and gradual trend toward the 

inclusion of multicultural concepts within nursing school curricula 

since 1965 when no nursing school curricula contained such content 

(Leininger, 1984), there is still limited content regarding cultural 

concepts in nursing education, and an even more limited use of such 

concepts in actual nursing practice. 

Both administrators and faculty agreed that cultural diversity was 

not a substantive component of their respective faculty development pro¬ 

grams although they agreed that faculty development activities should 

reflect the continually changing cultural diversity of the geographical 

area served by the institution. However, there was a more positive 

significance of agreement by administrators than by faculty that: (a) 

there was a commitment to the teaching of multicultural concepts within 

the written philosophy of their school; (b) their curriculum design 

provided experiential opportunities for acquisition of cultural sensi¬ 

tivity; and (c) the clinical sites utilized within their program served 

patients of diverse cultures. 

Perhaps the faculty had a greater awareness than the administrators 

of the deficit within their faculty development programs since their 

responses were significantly less positive. Since faculty are involved 

in planning, implementing, and evaluating curricula and are basically 

responsible for providing students with meaningful clinical experiences, 

they may be better able than the administrators to assess the availa¬ 

bility of appropriate experiential opportunities necessary for the 

attainment of cultural sensitivity. Also, administrators, by the very 

nature of their institutional position, may be more guarded in their 

responses. 

Faculty with diplomas or "other" degrees as their basic nursing 

education responded significantly more positively than faculty initially 

prepared at the baccalaureate level that: (a) their curriculum design 

included subject matter content directed toward the understanding of 

cultural diversity as it related to health care; (b) their curriculum 

provided experiential opportunities for the acquisition of cultural 

sensitivity; and (c) clinical sites utilized within their program served 

patients of diverse cultures. 

It is possible that certain discrete differences in perception ex¬ 

isted between faculty whose initial nursing education was a diploma or 

"other" degree and those whose initial nursing preparation was a bache¬ 

lor's degree. These differences are substantiated within the litera¬ 

ture. Hover (1975) noted that more differences than similarities exist 

between diploma and baccalaureate degree nurses. Kramer (1981) con¬ 

tended that baccalaureate and technical education do net articulate and 

further stated that baccalaureate degree nurses, whose initial nursing 
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preparation was a diploma or an associate degree, may need a reexposure 

and reorientation to skills and procedures previously learned, with a 

focus on "interpretation and assessment of underlying health and ill¬ 

ness states" (p. 227). 

Doctorally prepared faculty agreed significantly more strongly than 

faculty prepared at the master's level that America is no longer a 

homogeneous cultural melting pot. It is also of interest that equally 

large proportions of administrators and faculty both agreed and disa¬ 

greed with this statement. The data imply that perceptions regarding 

cultural diversity may be changing in the southeast. These findings are 

consistent with the literature. Beach and Martin (1983) reported that, 

in general, perceptions regarding cultural diversity are changing, and 

the notion that America is a "homogenous melting pot" may be in the pro¬ 

cess of gradually being discarded. It is also possible that doctorally 

prepared faculty, by virtue of their broader research orientation, may 

be more enlightened regarding current cultural trends. 

Faculty who earned their highest degree in Florida responded sig¬ 

nificantly more positively than faculty who earned their highest degree 

in Alabama that their geographical area was anticipating an influx of 

persons from diverse cultural backgrounds. Responses to the above 

statement by faculty employed in Florida institutions were also signifi¬ 

cantly more positive than those of faculty employed in both Alabama and 

Georgia institutions. These findings suggest that faculty who earned 

their highest degree in Florida and faculty employed in Florida institu¬ 

tions may have acquired a greater sensitivity to anticipated cultural 

trends in their respective area. Their increased sensitivity may have 

developed in response to the dynamic past and current influx of cul¬ 

turally diverse groups in Florida. 

The notion that nursing curricula should be designed to include 

separate units dealing with multicultural health concepts was agreed to 

significantly more strongly by faculty employed in Florida institutions 

than by faculty employed in Alabama schools. In planning for the ac¬ 

commodation of many more culturally diverse clients, faculty members 

employed in institutions in Florida may have anticipated clinical situ¬ 

ations which would necessitate reinforcement of basic nursing curricula. 

This finding is consistent with the literature in that separate units or 

courses are indicated when there is a particular reed to stress a topic 

or when additional material is necessary to emphasize cultural content 

already included within the basic curriculum. Such units can be intro¬ 

duced and implemented when the curriculum contains limited cultural foci 

or when cultural content is needed within certain courses which would 

serve as preparation for specific clinical experiences (WICHE, 1978). 

It is also of interest that associate and assistant professors 

agreed significantly more strongly than instructors that nursing cur¬ 

ricula should be designed to include separate units dealing with multi¬ 

cultural health concepts. The associate professors exhibited the 

greatest strength of agreement. Perhaps associate and assistant pro¬ 

fessors, by virtue of their greater academic experience, may have been 

more knowledgeable than instructors regarding matters concerning cur¬ 

riculum planning and design. 

194 



Perception of Multiculturalism in Nursing Education 

Faculty employed in Florida institutions agreed significantly more 

strongly than faculty employed in institutions in Alabama and Georgia 

that cultural concepts within a program to teach universal health care 

would assist the health care giver to: (a) understand the role expecta¬ 

tions of each member within the family structure of a given culture; (b) 

interpret nonverbal behaviors that may be culture-specific, and (c) 

reduce the emharrassment of culturally diverse patients in medically 

oriented situations. 

Faculty employed in Florida institutions also agreed significantly 

more strongly than faculty employed in institutions in Alabama that 

cultural concepts within a program to teach universal health care would 

assist the health care giver to: (a) be aware of traditional medical 

folklore within different cultures; and (b) be aware of culturally 

significant signs or omens that portend death. A reason may be inferred 

for the heightened perceptions of faculty members employed in Florida. 

Such perceptions may be a reflection of the past and/or future influx 

into that state of culturally diverse populations. 

Faculty with a community health nursing specialty agreed signifi¬ 

cantly more strongly than faculty with a medical-surgical and maternal- 

child health specialty that cultural concepts within a program to teach 

universal health care would assist the health care giver to become aware 

of traditional medical folklore within different cultures. Although 

faculty with a specialty area categorized as "other" also agreed sig¬ 

nificantly more strongly than faculty with a medical-surgical orienta¬ 

tion, those with a community health specialty exhibited the greatest 

strength of agreement. 

The data collected concerning faculty with a community health spe¬ 

cialty were consistent with the literature in regard to the scope of a 

community health orientation. An even greater cultural sensitivity may 

have been developed by faculty with this orientation due to the very 

nature of their specialty. Leininger (1970) stated that the focus of 

nursing was becoming extended, especially in the area of community 

health, and compared it with the anthropologist's "community-study 

approach" (p. 2) . 

The following recommendations were offered based on the findings of 

this study: 

1. Replication of the study is recommended with another sample of 

nursing program administrators and faculty, in other geographical 

regions of the United States, utilizing a total sample or a random 

selection procedure. Results of such surveys could then be compared 

with this study to ascertain whether significant differences exist. 

2. A comparative analysis should be made of existing nursing 

school program curricula which already have a multicultural or trans- 

cultural focus. 

3. There needs to be a greater emphasis on research that would 

lead to the development of more creative and applicable multicultural 
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nursing theories, concepts, and assessment tools that can become an 

integral part of nursing education, research, and practice. 

4. A study should be conducted that would identify the extent of 

cultural concept integration within the nursing practice of baccalaure¬ 

ate degree graduates and its relationship to their respective nursing 

programs. 

5. A conceptual cultural framework should become integral to a 

baccalaureate nursing school curriculum. Such a framework would be 

utilized in preparing health care givers to provide culturally sensitive 

care to patients regardless of cultural background. It would also fa¬ 

cilitate consistency of cultural content within curricula. 

6. Relevant faculty development programs in the area of multicul- 

turalism should be designed and offered. Such programs should focus on 

facilitating teaching effectiveness regarding the understanding of 

basic, culturally related constructs and their application in nursing 

practice. 

7. Continuing education offerings within the entire health care 

community should be increased. They should be relevant to problems 

encountered by culturally diverse client populations on how attitudes, 

beliefs, and practices influence health and health care patterns. 

8. Students should be encouraged to seek health care employment 

experiences in geographical areas other than their own whenever possi¬ 

ble. Such experiences would broaden their perspectives and render them 

more sensitive to culturally related health care problems. 

9. A liaison committee should be formed by nurse educators and 

health care givers in the practice setting to serve as a link between 

the professional health care community and the indigenous folk prac¬ 

titioner. Such a committee would facilitate understanding and communi¬ 

cation between the two health care systems. 
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Background 

Much has been said by national, state and local business and gov¬ 

ernment leaders about the nation's debt. Annual deficits over the past 

50 years, especially the last 20 years, have contributed heavily to the 

current $1.89 trillion national debt as of December, 1984. Most of the 

annual deficit discussions center around the deficits in the so-called 

"Budget" voted annually by Congress and therefore are referred to as the 

"recorded deficit." The recorded current deficit is approximately $180 

billion as of December, 1984 and its sheer size is creating havoc in the 

money markets. 

In the last few months, the deficit arising from the negative 

balance of payments has also added to the debt woes of the U.S. This 

country now owes over $100 billion on account and in 1984 became a net 

debtor nation for the first time in many years to other countries. A 

huge U.S. national debt, high real rates of interest, a strong U.S. 

dollar and high labor costs in the U.S. have prevented the nation from 

being competitive with its products abroad. To further exacerbate the 

problem, the Congressional Budget and Impoundment Control Act of 1974 

was passed to hold Congress accountable for all spending (1, p. 20 ff). 

This act was passed shortly after the Federal Financing bank was formed 

in 1973 (2). This bank, FFB, possesses unlimited borrowing authority at 

the Treasury and it began its operations early in 1974. It suddenly 

became very convenient to take controversial spending programs off 

budget and out of the limelight of national debt where no vote had to be 

taken on such spending. Often these programs were pet projects of 

Congress persons who wanted them continued without having to be held 

accountable for them. There is, therefore, a deficit associated with 

this spending which should be added to the one discussed above in order 

to give a more accurate picture of the true deficit. It is the fastest- 

growing form of credit in the domestic credit market (3, p. 26), as will 

be shown in the analysis to follow. 

Purpose and Objectives 

The purpose of this paper is to examine the nature of Federal off- 

budget spending and its impact on the U.S. economy. The objectives of 

the paper are as follows: (1) review off-budget spending activity, (2) 

analyze Federal Financing Bank activity and (3) comment on the implica¬ 

tion of off-budget expenditures (OBE). 

1Manuscript received 24 May 1985; accepted 1 July 1985. 
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Federal Off-Budget Expenditure in Review 

The exact size of the federal deficit and its impact on credit mar¬ 

kets cannot be seen by merely looking at the officially presented feder¬ 

al deficit. The official federal deficit is only the tip of the iceberg 

because it keeps numerous expenditures off-budget by using a special 

accounting procedure. This accounting procedure involves (1) off-budget 

agencies, (2) operations of government-sponsored enterprises, and (3) 

provision for federally guaranteed loans. None of these show up on the 

official budget and Congress does not vote on appropriations for these 

activities. Rather, employees at the Treasury decide on what program 

will be financed and by how much (4, pp. 93ff). Off-budget deficits are 

financed by loans from the U.S. Treasury. 

Off-Budget Agencies 

The off-budget agencies are the main type of federal loan activity. 

They are defined by Miller as "... those agencies that the federal gov¬ 

ernment owns and controls, but whose lending activities do not show up 

on the official federal budget" (4, p. 93). Some of these agencies 

include the Federal Financing Bank (FFB, 1974, the most active agency), 

the Rural Electrification and Telephone Revolving Fund (1973), the Rural 

Telephone Bank (1973), Pension Benefit Guaranty Corporation (1974), U. 

S. Postal Service Fund (1974), United States Railway Association (1973), 

among others. These agencies have simply been taken "off the books 

so-to-speak." These spending activities are not subject to Congres¬ 

sional approval, nor do they appear in any unified federal budget. In 

1982, total off-budget agency outlays amounted to $17.4 billion of 

which $14.1 billion represented the outlays of the FFB. This $17.3 

billion in total off-budget outlays is a 17,200% increase over the 1973 

total of $.1 billion (1, p. 25). 

Federal Financing Bank 

The Federal Financing Bank (FFB), mentioned earlier deserves more 

explanation since it is the main conduit that makes the whole off-budget 

mechanism possible. The FFB lends by: (1) "purchasing agency debt; (2) 

purchasing loans and loan assets; and (3) purchasing loan guarantees" 

(4, p. 94). But, regardless of the method involved, the funds that are 

loaned out by the FFB are borrowed directly from the Treasury. In turn, 

the Treasury generally finances its lending by issuing securities. 

Thus, the Treasury is actually borrowing directly from the public in 

competition with private borrowers (5). By design then, the FFB enables 

those agencies and sponsored enterprises to bypass the Congressional 

review process. An example may make the FFB operations more clear: 

"....as of the end of June 1981, the Student Loan Marketing Associ¬ 

ation (SLMA) owned $3.4 billion of Federally guaranteed student 

loans. The SLMA purchased the loans by issuing debt. The Federal 

Financing Bank (FFB) purchased SLMA debt by issuing its own debt, 

and the Treasury in turn purchased the FFB debt. In effect, the 

Treasury borrowed money from the public to lend to the students". 

(5, p.4) 
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Still another example of FFB operation is given in the following: 

"....the American taxpayer has 'has unknowingly co-signed a $18.9 

billion note' guaranteeing loans that foreign nations can use to 

buy military equipment.the government has hidden the tax¬ 

payers' liability by keeping the Federal Financing Bank, which 

finances the loans, off the federal budget. 'As the deficits ex¬ 

ploded and federal spending became a red-hot political football, 

the administration and Congress turned to off-budget guaranteed 

loans as a way, quietly and with no fanfare, to pay for arms pur¬ 

chases by foreign countries' ....By the end of this year, foreign 

military sales in the form of guaranteed loans are expected to 

total $18.9 billion..." (6) 

Federally Sponsored Enterprises 

Federally sponsored off-budget enterprises (OBE's) were created to 

perform credit functions for the U. S. government, but are now privately 

owned enterprises. They were also originally "on-budget", but the rapid 

expansion of their loan activities became an embarrassment and they were 

taken off the budget in 1968. 

The activities of the OBE's are also not included in the official 

federal budget, but they, unlike off-budget agencies, are subject to 

government supervision. Some examples of OBE's would include the Farm 

Credit Administration (which supervises the Banks for Cooperatives, 

Federal Intermediate Credit Banks, and Federal Land Banks), Federal 

National Mortgage Association (Fannie Mae), the Federal Home Loan Bank, 

the Federal Home Loan Mortgage Cooperative (Feddie Mac), and others (1, 

p. 25). 

The federally sponsored off-budget enterprises, then, represent 

another means through which the federal government directs the alloca¬ 

tion of billions of dollars worth of credit while bypassing the Congres¬ 

sional appropriations process through which tax-financed appropriations 

must pass. Furthermore, the special assistance given OBE's may impede 

the emergence of truly privately owned enterprises which might perform 

the OBE's tasks more efficiently (1, p. 31). 

The market mechanism, which so handily weeds out inefficient opera¬ 

tors in the market place, is not in commission in this borrowing system. 

The continued operation of Fannie Mae is a perfect example. This spon¬ 

sored enterprise lost $146 million in the first half of 1981. Yet, 

Fannie Mae manages to remain liquid by rolling over its debt. Its debt 

continues to be traded because, of course, it is guaranteed by the fede¬ 

ral government. Fannie Mae may at any time request the Treasury pur¬ 

chase its debt. Therefore incentives to reduce losses are greatly di¬ 

minished (1, p. 31). Also, at times, these agencies work at cross¬ 

purposes with the Federal Reserve policies in regulation of economic 

activity in the economy. 

Total borrowing by federally sponsored enterprises in 1983 is pro¬ 

jected to be $52 billion, which is nearly double that of 1982. Total 
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debt outstanding for this category of off-budget activity will approach 

$315 billion in 1983. This represents a very rapid increase when one 

considers that before 1974, no more than $14.9 billion had ever been 

borrowed in one year. Bennett and DiLorenzo postulate that there is a 

correlation between periods of high and rising interest rates and rapid 

increases in the rate of OBE borrowing. "Nearly three-fourths of the 

federally sponsored borrowing during the 1981-1982 period will be used 

to support the mortgage market" (1, p. 31). 

Loan Guarantees 

A third category of off-budget activities is loan guarantees. The 

loans extended to Chrysler and to New York City are two well-known ex¬ 

amples of federal loan guarantees, although the bulk of guaranteed loans 

is in support of the housing industry. Guaranteed loans appear in the 

official budget only in the case of default. Again, the federal govern¬ 

ment is able to bypass the Congressional review process. 

Loan guarantees are a fast-growing component of the off-budget 

credit activities. They have increased 320% since 1974 to approximately 

$101.5 billion in 1982. The rapid expansion of this category of off- 

budget credit activity can be attributed to the relatively low profile 

of guaranteed loans, according to authors Bennett and Deborenzo. What 

is especially significant, the authors claim, is that these loan guaran¬ 

tees amount to interest rate subsidies going to well-organized interest 

groups at the expense of the general public, over which the costs are 

spread. 

The implications are that the increased demand for credit caused by 

the guaranteed loans crowds out private borrowing by "less favored", 

less organized borrowers. Borrowers who are seeking funds for more 

highly productive projects must queue up behind the guaranteed loan 

recipients. As a result, less funds are available to U.S. business and 

the funds that are available come at higher interest rates (1, pp. 26, 

27) . 

Analysis of Off-Budget Expenditures 

Total Federal and Federally-Related Borrowings 

In dealing with federal and federally-related borrowings, concern 

in this paper is over the magnitudes of three categories of expenditure: 

(1) direct Treasury borrowings, (2) borrowings for federally-sponsored 

enterprises and (3) guaranteed loan borrowings. These are all primarily 

handled by Federal Financing Bank (FFB) operations. Data on direct 

Treasury borrowings reveal that between 1974 and 1981, the FFB financing 

ranged between $3 billion and $75.4 billion respectively (Table 1). The 

majority of this financing was off-budget. Financing ranged between 

$10.9 billion and $27.8 billion for the same years for federally-spon¬ 

sored enterprises and between $10.5 billion and $51.3 billion for the 

guaranteed loan programs. Total federal and federally-related off- 

budget borrowings have ranged from $17.0 billion in 1970 to $154.5 

billion in 1981. These values include some on-budget borrowing by the 

Treasury (Table 1). 

201 



Moberly 

Table 1. Federal and Federally-Related Borrowings (Ibillions). 

Fiscal 

Year 

Direct 

Treasury 

Federally 

Sponsored 

Enterprises 

Guaranteed 

Loans 

Total 

Federal 

and Federally 

Related 

Borrowings 

Percent 

Change 

1970 5.0 11.0 1.9 17.9 —- 

1971 19.4 -2.1 16,1 33.4 86.59 

1972 19.4 0.7 19.8 39.9 19.46 

1973 19.3 10.6 17.7 47.6 19.30 

1974 3.0 10.9 10.5 24.4 -48.74 

1975 50.9 5.3 8.7 64.9 165.98 

1976 82.9 4.1 11.2 98.2 51.31 

1977 53.5 12.0 14.0 79.5 -19.04 

1978 59.1 21.4 13.9 94.4 18.74 

1979 33.6 21.9 26.1 81.6 -13.56 

1980 70.5 21.4 32.4 124.3 52.33 

1981 75.4 27.8 51.3 154.5 24.29 

Source: U. S. Treasury Department 

Borrowing to finance direct on and off budget spending. These are 

primarily Federal Financing Bank activities. 

In the year after FFB operations began, total federal borrowings 

increased by 165.98% (Table 1). These borrowings increased as a result 

of the rush to take controversial spending off budget by Congress so 

that constituencies could be placated. There was only a 51.31% increase 

in 1976, a 19.04% decrease in 1977 and total off-budget borrowings were 

increased by 24.29% in 1981 (Table 1). 

Federal Off-Budget Financing 

When direct Treasury on-budget borrowings are removed from the 

values in Table 1, the real magnitude on "underground" borrowings on the 

federal government is revealed. The data for 1977 through 1983 show 

that the level of off-budget financing by the FFB has ranged from $28 

billion in 1977 to an estimated $96.7 billion in 1983 (Table 2). These 

borrowing levels are recorded by the Office of Management and Budget. 

This is a 245% increase since 1977 alone. 
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Table 2. Federal Off Budget Financing ($ billions). 

Level of 

Off Budget 

Year Financing 

1977 28.0 

1978 33.0 

1979 46.0 

1980 54.0 

1981 62.6 

1982 (Est.) 90.6 

1983 (Est.) 96.7 

Source: Office of Management and Budget, as 

reported in Business Week, p 20, April 12, 1982. 

Federal On-and-Off Budget Deficits 

Federal on-budget (recorded deficits) have ranged from -$14.8 bil¬ 

lion to -$195 billion between 1973 (the year that FFB was established) 

and 1983 (Table 3). Recorded budget deficits have fallen since 1983 due 

to an improving economy. Off-budget deficits were -$60 million in 1973 

and increased by 2,311% to -$1.4 billion in 1974 (the first year of 

FFB's operations). In 1973, off-budget deficits increased another 

458.9% to -$8.1 billion (of which 95% were handled by the FFB). The 

percentage increase in the total off-budget deficits between 1973 and 

1981 was 35,000% (or, 350 times the level of 1973 in 1981). Off-budget 

deficits decreased between 1981 and 1984, but began to increase again in 

1985 (Table 3). 

It Is easy to see that, for those who agree the federal deficit is 

out of control, ample evidence is available to support their point of 

view even though the public is usually only aware of the Congressional 

Budget. The average person only sees that during the same time period, 

on-budget deficits rose from -$14.8 billion in 1973 to -$195 billion in 

1983 for only a mere comparative 1317% increase (Table 3). 

Implications of Off-Budget Deficits 

Many implications may be drawn from the above data, but only two 

major ones are treated in this paper. Certainly, the money markets are 

affected by all federal borrowings (those that are voted on and now 

those that are not). Secondly, private borrowing is crowded out of the 

money markets by uncontrolled deficits. 
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Table 3. Federal Budget and Off Budget Deficits ($ millions). 

Fiscal 

Year 

Budget Surplus 

or Deficit 

Off 

Budget Surplus 

or Deficit 

Total 

Surplus 

or Deficit 

1973 -14,849 -60 -14,908 

1974 -4,688 -1,447 -6,135 

1975 -45,154 -8,088a -53,242 

1976 -66,413 -7,307 -73,719 

1977 -44,948 -8,700 -53,647 

1978 -48,807 -10,359 -59,166 

1979 -27,694 -12,467 -40,162 

1980 -59,563 -14,245 -73,808 

1981 -57,932 -21,005 -78,936 

1982 -110,658 -17,331 -127,989 

1983 -195,354 -12,357 -207,711 

1984 -175,342 -9,996 -185,339 

1985 (est .) -166,866 -13,298 -180,165 

Source: Treasury Bulletin, U. S. Department of Treasury, Wash¬ 

ington, D.C., Federal Fiscal Operations, page 1, September 1982. 

aSince 1975, better than 95% of the off budget deficits results 

from Federal Financing Bank operations. 

Money Markets 

The impact of off-budget expenditures on the money market is illus¬ 

trated graphically using the relationships (shown in Figure 1) between 

interest rates, productivity (output), prices, wages, and employment. 

It has been shown that FFB off-budget spending places additional demand 

on money. With a given supply of money (Ms) and demand for money (Md) 

in the money market, the economy experiences an interest rate, level of 

output, price level, wage rate, and employment level of io, Yo, Po, Wo 

and No respectively. These rates are associated with equilibriums in 

the money market (a), product market (c) and (e), and labor market (g). 

When the FFB finances some spending activity of some federal agency 

off-budget it does so by issuing Treasury debt (bonds, etc.) which 
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Money Market Production 

Figure 1. Impact of Off-Budget Deficit Spending on Real Rates of 

Interest, Output, Unemployment, Inflation, and Wage Rates 
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places upward pressure upon the demand for money. This pressure is 

shown by an upward movement of Md to Md' (Figure I). This allows 

aggregate demand (IS) and (AD) to increase to IS' and AD' respectively. 

This in turn forces upward pressure upon the demand for labor (D ) and 

it increases to D ' . The results are obvious. Interest rates rise to 

ij, output increases slightly to Yj, the price level goes up to Pj, 

upward pressure is placed upon wages to wj and employment increases 

slightly to Nj. 

Rising interest rates have a negative impact on the economy. In¬ 

flation is at a low level currently and when nominal interest rates are 

deflated by the price level, high real rates result. These high real 

rates, the highly elastic IS curve and the inelastic LM curve, create a 

situation where considerable crowding out of private borrowing and 

spending occurs. This prevents the economy from achieving full employ¬ 

ment, full production, price stability, and a reasonable environment for 

needed economic growth. 

Resource Allocation 

In general, when the FFB borrows money from the risk market shown 

in Figure I, and then finances an agency such as the Farmers Home Agency 

(FMHA), who in turn provides low interest loans for agriculture, a great 

disservice is imposed on the taxpayer. That is, this activity forces 

more resources to go into a production activity that is already produc¬ 

ing output that the U.S. may not need and for which politics prevents 

sales to the rest of the world. This in turn increases cost of storage 

and loss to taxpayers, to say nothing of increasing product prices to 

the consumer. Many other examples may be given, but the analogies are 

the same for almost every agency financed by OBE. Perhaps government 

has become generous to a fault. If an organization cannot be profitable 

or cost-effective at risk-generated market rates of interest, then 

perhaps policy makers should allow the demise of such organizations 

(political risk notwithstanding). Off-budget borrowing simply redirects 

domestic credit from what may be higher productive users (projects which 

could earn the risk adjusted rate of return), to what may be lower pro¬ 

ductive uses. This may, therefore, lower the overall productivity of 

the domestic credit market. 

Summary 

Criticism, analysis, and factual reporting notwithstanding, off— 

budget borrowing is an easy way for Congress to direct money to con¬ 

stituents without being held accountable for this type of spending. The 

programs captured in the off-budget borrowing escape the spending con¬ 

straints that are present under the high-visibility, formal, on-budget 

process. Despite all the public attention given to the on-budget defi¬ 

cit, the off-budget deficit also remains a problem. This makes the 

chance of reducing OBE slim since it commands no attention. From a 

policy vantage point, the whole budget story needs to be brought to the 

light of day. 
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To come up with any kind of optimistic policy or conclusion as to 

where the economy is headed is difficult. The analysis begs for a more 

accurate accounting of both on- and off-budget borrowings (deficits) and 

for additional specification of the demand for money in order to pursue 

those monetary and fiscal policies which would lower real rates of in¬ 

terest without reinflating the economy. 

In summary, off-budget borrowing means higher interest rates, lower 

productivity, and slower economic growth for the U. S. economy. Of what 

use are efforts to reduce interest rates by limiting formal federal 

spending when federal agencies can so easily go off-budget, bypassing 

the whole appropriations and review system, and escaping public scruti¬ 

ny? This is a question that must be addressed before any remedial 

action on the part of Congress can be taken seriously. 
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The scope of this paper is limited to the question whether or not 

the Republican Party in Alabama is increasing its strength, as demon¬ 

strated by two basic indicators. One, have voters themselves taken "the 

first step" by voting for Republican candidates for public offices? 

Two, has the state Republican Party met its responsibility of offering 

voters nominees for whom they can vote for national and state offices? 

Reference to the presidential vote in Alabama is made solely to 

note that traditionally Democratic voters will take a first step by vot¬ 

ing for Republican candidates for the presidency. However, description 

of U.S. Senate and House elections is presented to determine both how 

big a step Alabama voters will take to vote for Republicans for other 

national offices, and whether the Republican Party has met its responsi¬ 

bility by offering candidates for voters to choose for these offices. 

The same two basic indicators, then, are applied to statewide constitu¬ 

tional offices, and to total seats in the state legislature. The period 

examined includes national offices between 1964 and 1984; and statewide 

constitutional offices and legislative elections between 1966 and 1983. 

The 1983 special legislative election was ordered by a federal court to 

achieve racial fairness. 

Only limited effort is focused below on what groups support which 

candidates, or which party. Rather, actual numbers of offices won are 

presented to indicate voter behavior; and the number of Republican 

nominees presented to voters for the offices identified above is 

provided as a indicator of Republican Party activity, or inactivity. It 

is posited that party strength depends both on seats won, and providing 

voters a choice. 

Have Alabama Voters Taken a "First Step"? 

Have traditionally Democratic voters in Alabama taken a first step 

toward becoming Republicans? In the nation, George Gallup, Jr. reports 

Republican Party affiliation is at the highest level it has been in 

decades (Gallup, Nov. 25, 1984, p. 30-A). He acknowledges surveys show 

party allegiance has tended to ebb and flow during the last half century 

with fortunes of the party which controlled the White House, but there 

Manuscript received 23 May 1985; accepted 19 July 1985. 

This paper was presented by Dr. Giles at the Annual Meeting, Alabama 

Academy of Science, Huntsville, Alabama, March 29, 1985. 
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has been a major shift since 1977. Persons were asked: "In politics, 

as of today, do you consider yourself a Republican, a Democrat, or an 

Independent?" The results were: 

1977 1984 GOP change 

Rep. Dem. Ind . Rep. Dem. Ind. since 1977 

National 20% 49% 31% 35% 39% 26% plus 15 pts 

South 15% 55% 30% 36% 40% 24% plus 21 pts 

The 1984 percentages were averages from four surveys conducted between 

September 7 and October 29. The increase in Republican Party affilia¬ 

tion in the South, 1977-1984, preceding Reagan's landslide, exceeded 100 

percent. 

Jewell and Olson, however, contend expressions of party allegiance 

are not a valid indicator of party voting or party strength (Jewell and 

Olson, 1982, pp. 39-43). They do contend, on the other hand, that pres¬ 

idential voting patterns are reliable as an indicator of whether or not 

voters have taken a "first-step" in the direction of changing party 

loyalties. If one accepts this as accurate, how significant is the fact 

that Alabama voters supported the Democratic party nominee for president 

only one time since 1960? In 1964, Alabama voters supported a Republi¬ 

can presidental candidate for the first time in 92 years; thus, except 

for the vote for Wallace in 1968, who ran as an American Independent 

Party candidate, and the Carter vote in 1976, Alabama voters supported 

Republican candidates from 1964 through 1984. 

William Harris, Republican State Chairman in Alabama in 1984, call¬ 

ed Reagan's overwhelming victory "a mandate for Reagan personally, and 

also for the Reagan philosophy" (Benson, Nov. 11, 1984, p. 14-A) . He 

contended the victory marked the end of the South as a one-party region, 

and said the vote was "a repudiation of the Democratic Party in terms of 

the perception of what the Democratic Party stood for: more centralized 

government, more taxes, and more spending." While he contended the 

election marked the end of the New Deal era in the region, he acknow¬ 

ledged difficulties which lie ahead for Republicans. 

What the Republican Party has to do in the South and 

what we are not particularly successful at even in this 

election, is in crystallizing those issues below the presi¬ 

dential level. We are going to have to run more candidates 

who can articulate that message. In the South, there is no 

longer a philosophical battle (between the parties). What 

we are fighting now is heritage and tradition (Benson, Nov. 

11, 1984, p. 14-A). 

According to television network polls about 90 percent of the black 

vote nationwide went to the Democratic ticket, whereas about 65 percent 

of the white vote went to the Republican ticket. However, in Alabama, 

according to NBC News, President Reagan got 85 percent of the white 
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vote. Whether the black-white vote split in Alabama, where 16 percent 

of registered voters in 1982 were black, will contribute to growth of 

the state Republican Party remains to be determined. 

Nationwide, Jesse Jackson called the black vote the "backbone" of 

the Democratic Party, and stated: 

When we come to the table to salvage our party from 

the wreckage and regroup for '86 and '88, each of us must 

get a return on our investment yesterday (Tuesday). At 

that table will be women and Jews and Hispanics and labor 

and Italians and Irish and blacks. And yesterday, the 

largest single and most loyal bloc of votes was black 

voters (Knight-Ridder Newspapers, Nov. 8, 1984, p. 14-A). 

Thus, the 1984 election left the Democratic Party in a somewhat delicate 

position, needing simultaneously to recapture the white vote while re¬ 

warding blacks. The ABC News exit polls "confirmed the persistence of a 

giant racial division between whites voting for the Republican and 

racial minorities voting for the Democrat" (Mollison, Nov. 8, 1984, p. 

14-A). Nevertheless, some leaders who insisted on more power and repre¬ 

sentation for the loyal black bloc were fearful of backlash. Joseph 

Madison, voter registration chief for the National Association for the 

Advancement of Colored People, stated, "There is a tremendous fear among 

Southern whites that blacks are getting too big for their political 

britches" (Knight-Ridder Newspaper, Nov. 8, 1984, p. 14-A). In Alabama, 

the delicate position of the Democratic party was exacerbated by both 

tradition and lop-sided white vote for the Republican national ticket. 

On Feb. 16, 1985 when Democratic National Party Chairman, Paul G. 

Kirk, Jr., a liberal, called a meeting of conservative Southern Demo¬ 

cratic leaders for a try at fence-mending in Atlanta, Governor George 

Wallace shunned the meeting. He warned: "The party's got to get away 

from some of the ultra liberal positions that they advocated in the 

platform during the last election if they ever hope to carry the state 

of Alabama again" (The Alabama Journal and Advertiser, Feb. 17, 1985, p. 

ID). 

Is this record of traditional Democrats voting for Republican pres¬ 

idential nominees in Alabama of sufficient magnitude, standing alone, to 

constitute a "first step", identified by Jewell and Olson? Is this pat¬ 

tern of voter behavior reinforced by behavior of voters in selection of 

U.S. Senate and House candidates in Alabama? Moreover, has the Alabama 

Republican Party offered nominees for voters to choose? 

U.S. Senate and House Elections, 1964-1984 

The easy and perhaps obvious answer to the question whether Alabama 

voters have also supported Republican candidates for U.S. Senate and 

House seats is "yes, but not very often." The same answer, if exceed- 

ingly general, applies to whether the Republican Party in Alabama has 

provided nominees for voters to choose. At any rate, examination of 

Senate and House elections below does very little, indeed, to reinforce 
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the "first-step" notion which may or may not be indicated by the presi¬ 

dential vote. 

In 1980, Alabama voters elected a Republican to the U.S. Senate for 

the first time since Reconstruction. Inspite of the fact that a Repub¬ 

lican candidate sought election from 1962 through 1984 in a total of 

seven out of nine U.S. Senate races, only in 1980 did a Republican win. 

Republican James Martin had come within 6,500 votes of upsetting incum¬ 

bent Democratic Senator Lister Hill in 1962 almost singlehandedly. With 

neither money nor organization, he thus narrowly missed achieving the 

impossible — defeat of an Alabama political institution. Later, in 

1964, Martin was to become one of five successful Republican candidates 

for U.S. House seats from Alabama. Election of Republican Jeremiah 

Denton, a war hero, in 1980 represents the first Republican senator from 

Alabama since 1879. Table 1 below indicates the Republican Party failed 

even to field candidates in 1974 and 1978 and Democrats went to the 

Senate without Republican opposition. 

In competition for U.S. House seats from Alabama, the Republican 

Party record is not dramatically better, 1964 through 1984. No Republi¬ 

cans were elected between Reconstruction and 1964. Then, massive voter 

revolt in the South, on the heels of passage of the 1964 Civil Rights 

Act, resulted in Alabama voting for Republican Barry Goldwater for Pres¬ 

ident, and the election of five Republicans to eight U.S. House seats. 

A sixth Republican candidate barely missed victory; and a greater 

Republican victory in the state may have been denied by the party's 

failure to nominate candidates for the remaining two congressional 

seats. Nevertheless, Republican victories in five of the six congres¬ 

sional districts in which they offered candidates, by one-sided margins, 

were described by Bob Ingram, writing in the Montgomery Advertiser- 
Journal, November 5, as a "Thing of Wonder". It was proclaimed that the 

"GOP Expects Big Future." 

The jubilant Republicans expansively proclaimed the end of the one- 

party system in the state, and predicted Alabama and the South would 

play a large part in rebuilding the Party. Dr. Tom Brigham, acting 

state chairman, stated GOP victories in Alabama were "no fluke" and 

said, "The overriding atmosphere of the voter in the South in the next 

ten years will embrace the Republican Party" (Ingram, 1964, p. 1). He 

later contended election of five GOP congressmen, along with the victory 

of Barry Goldwater in Alabama, meant that "we have cracked the solid 

South," and that from 1964 on "Alabama's going to be a Republican state" 

(Montgomery Advertiser-Journal, Nov. 7, p. 1). 

In 1966, Republicans contested six of the eight congressional seats 

and succeeded in winning only three, as they lost two of the seats they 

had won in 1964 and again failed to offer candidates for two races. One 

of the Republican winners in 1964, James Martin, chose to run for the 

governorship against Lurleen Wallace in 1966, instead of seeking reelec¬ 

tion to Congress, and was defeated. Thus, Republicans entered six of 

the eight U.S. House races in 1966, as they had in 1964, but won only 

three seats this time. 
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Table 1. Democratic and Repbulican Candidates for President, U. S. 

Senate, and U.S. House Seats in Alabama 1964-1984. 

1964 

It 
Nominated 

//Elected 

Won 

PRESIDENTIAL CANDIDATES 

Lyndon B. Johnson (D) 

*Barrv Goldwater (R) 

U.S. SENATORIAL CANDIDATES 

No Senate Race 

U.S. HOUSE CANDIDATES BY DISTRICT 

1. John Tyson (D) 

*Jack Edwards (R) 

2. George Grant (D) 

*Bill Dickinson (R) 

3. *George Andrews (D) 

4. Ken Roberts (D) 

*Glen Andrews (R) 

5. Armisted Sheldon (D) 

*Bob French (R) 

6. George Huddleston (D) 

*John Buchanan (R) 

7. George Hawkins(D) 

*Jim Martin (R) 

8. *Bob Jones (D) 

D-8 

R-6 

D-3 

R-5 

1966 

PRESIDENTIAL CANDIDATES 

No presidential Race 

U.S. SENATORIAL CANDIDATES 

*John Sparkman (D) 

John Grenier (R) 

U.S. HOUSE CANDIDATES BY DISTRICT 

1. Warren Finch (D) 

*Jack Edwards (R) 

2. Robert F. Whaley (D) 

*Bill Dickinson 

3 . *George Andrews (D) 

4.*Bill Nichols (D) 

Glen Andrews(R) 

5. *Armisted Sheldon (D) 

6. Walter F,. Perry (D) 

*John Buchanan (R) 

7. *Tom Bevill (D) 

Weymann Sherrer (R) 

8. *Bob Jones 

Donald Mayhall(R) 

D-8 

R-6 

D-5 

R-3 

1968 

PRESIDENTIAL CANDIDATES 

Hubert H. Humphrey (D) 

*Richard M. Nixon (R) 

U. S. SENATORIAL CANDIDATES 

*James B. Allen (D) 

Perry 0. Hooper (R) 

U.S. HOUSE CANDIDATES BY DISTRICT 

1. Arnold Debrow (D) 

*Jack Edwards (R) 

2. Robert F. Whaley (D) 

*Bill Dickinson 

3. George Andrews (D) 

4 .*Bill Nichols (D) 

Robert Kerr (R) 

5. *Walter FLowers (D) 

Frank W. Donaldson(R) 

6. Quinton Bowers (D) 

*John Buchanan (R) 

7. *Tom Bevill (D) 

Jodie Connell (R) 

8. *Bob Jones (D) 

D-8 

R-6 

D-5 

R-3 
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1970 

PRESIDENTIAL CANDIDATES 

No Presidential Race 

U.S. SENATORIAL CANDIDATES 

No Senate Race 

U.S. HOUSE CANDIDATES BY DISTRICT 

1. John Tyson (D) 

*Jack Edwards (R) 

2. Jack Winfield (D) 

*Bill Dickinson (R) 

3. George Andrews (D) 

4. *Bill Nichols (D) 

Glen Andrews (R) 

1972 

5. *Walter Flowers (D) 

6. John Schmarkey (D) 

*John Buchanan (R) 

7. *Tom Bevill (D) 

8. * Bob Jones (D) 

PRESIDENTIAL CANDIDATES 

George McGovern (D) 

*Richard M. Nixon (R) 

U.S. SENATORIAL CANDIDATES 

*John Sparkman (D) 

Winton M. Blount (R) 

U.S. HOUSE CANDIDATES BY DISTRICT 

1. O.W. Bill McCrory (D) 5.*Bob Jones (D) 

Jack Edwards (R) 

2. Ben Reeves (D) 

*Bill Dickinson (R) 

3. *Bill Nichols (D) 

Robert Kerr (R) 

4. *Tom Bevill (D) 

Edwin Nelson (R) 

Dieter Schrader (R) 

6. Ben Erdreich (D) 

*John Buchanan (R) 

7. *Walter Flowers (D) 

1974 

D-8 

R-4 

D-7 

R-6 

PRESIDENTIAL CANDIDATES 

No Presidential Race 

U. S. SENATORIAL CANDIDATES 

*James B. Allen (D) 

U.S. HOUSE CANDIDATES BY DISTRICT 

1. Augustus E. Wilson (D) 5.*Bob Jones (D) 

*Jack Edwards (R) 6. Nina Miglionico (D) 

2. Claire Chisler (D) *John Buchanan (R) D-7 

*Bill Dickinson (R) 7.*Walter Flowers (D) R-3 

3. *Bill Nichols (D) 

4. *Tom Bevill (D)_ 

1976 

PRESIDENTIAL CANDIDATES 

*Jatnes E. Carter (D) 

Gerald Ford (R) 

U.S. SENATORIAL CANDIDATES 

No Senate Race 

D-5 

R-3 

D-4 

R-3 

D-4 

R-3 
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U.S. HOUSE CANDIDATES BY DISTRICT 

1. Bill Davenport (D) 

*Jack Edwards (R) 

2. J. Carole Keahey (D) 

*Bill Dickinson (R) 

3. *Bill Nichols (D) 

4. *Tom Bevill (D) 

Leonard Wilson (R) 

5. *Ronnie Flippo (D) 

6. Mel Bailey (D) 

*John Buchanan (R) 

7. *Walter Flowers (D) 

D-7 

R~4 

D-4 

R-3 

1978 

PRESIDENTIAL CANDIDATES 

No Presidential Race 

U.S. SENATORIAL CANDIDATES 

Place 1 (Full Term) 

*Howell Heflin (D) 

Place 2 (unexpired Term) 

*Donald Stewart (D) 

James Martin (R) 

U.S. HOUSE CANDIDATES BY DISTRICT 

1. L.W. Noonan (D) 

*Jack Edwards (R) 

2. Wendell Mitchell (D) 

*Bill Dickinson (R) 

3. Bill Nichols (D) 

4. * Tom Bevill (D) 

5 *Ronnie Flippo (D) 

6. Don Hawkins* Jr. (D) 

*John Buchanan (R) 

7. *Richard Shelby (D) 

D-7 

R-3 

D-4 

R-3 

1980 

PRESIDENTIAL CANDIDATES 

James E. Carter (D) 

*Ronald Reagan (R) 

U.S. SENATORIAL CANDIDATES 

Jim Folsom (D) 

*Jeremiah Denton (R) 

U.S. HOUSE CANDIDATES BY DISTRICT 

1. *Jack Edwards (R) 

2. Cecil Wyatt (D) 

*Bill Dickinson (R) 

3. *Bill Nichols (D) 

4. *Tom Bevill (D) 

A.J. Killingsworth (R) 

5. *Ronnie Flippo (D) 

6. Pete Clifford (D) 

* Albert Lee Smith (R) 

7. *Richard Shelby (D) 

James E. Bacon (R) 

D-6 

R-5 

D-4 

R-3 

1982 

PRESIDENTIAL CANDIDATES 

No Presidential Race 

U.S. SENATORIAL CANDIDATES 

No Senate Race 

U.S. HOUSE CANDIDATES BY DISTRICT 

1. Steve Gudac (D) 

*Jack Edwards (R) 

2. Billy Joe Camp (D) 

*Bill Dickinson (R) 

3. *Bill Nichols (D) 

4. *Tom Bevill (D) 

5. *Ronnie Flippo (D) 

Leo Yambrek (R) 

6. *Ben Erdeich (D) 

Albert Lee Smith (R) 

7. *Richard Shelby (D) 

D-7 

R-4 

D-5 

R-2 
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1984 

PRESIDENTIAL CANDIDATES 

Walter F. Mondale (D) 

*Ronald Reagan (R) 

U.S. SENATORIAL CANDIDATES 

*Howell Heflin (D) 

Albert Lee Smith (R) 

U.S. HOUSE CANDIDATES BY 

1. Frank McRight (D) 

*Sonny Callahan (R) 

2. Larry Lee (D) 

*Bill Dickinson (R) 

3. *Bill Nichols (D) 

4. *Tom Bevill (D) 

DISTRICT 

5. *Ronnie Flippo (D) 

6. *Ben Erdreich (D) 

Jabo Waggoner (R) 

7. *Richard Shelby 

D-7 

R-3 

D-5 

R-2 

In 1968, Republicans again nominated six candidates for the eight 

seats, and they again won three seats as incumbent Republicans coasted 

to easy victories. Again, too, the party failed to field candidates in 

two races. Table 1 shows the Republicans nominated only four candidates 

for eight seats in 1970, and won three seats. The three Republican 

winners had been incumbents since Goldwater's victory in Alabama in 

1964. 

In 1972, following the census, Alabama had lost one seat in Con¬ 

gress, and the Republicans nominated candidates for six of the seven 

seats. They again won three seats. In 1974, Republicans nominated only 

three candidates and won three seats. In 1976 they nominated four can¬ 

didates and won three seats. In 1978 they nominated three candidates, 

and waged one write-in campaign. They again won three of the seven 

seats. In 1980 they nominated five candidates, and won three seats. In 

1982, they nominated four candidates and won only two of seven seats. 

In 1984, they nominated only three candidates, and won only two seats. 

Thus, even in the year of Reagan's landslide, in which he carried 61 

percent of the Alabama vote. Republicans in the state failed to offer 

candidates for four of the seven House seats. 

While significance of the Reagan vote may be debatable, the vote 

count is not. Moreover, while mandates may exist partially in the eyes 

of the beholder, vote counts are not speculative in nature. Clearly, 

Republican candidates for the presidency have a very good record in 

Alabama. Only somewhat less clear is the fact that Republican candi¬ 

dates for U.S. Senate and House seats from Alabama have enjoyed some 

success since 1964, whenever they have entered competition for voters' 

support. 

Competition for State Offices 

Offering candidates for public offices is no assurance of electoral 

success, of course. But it is equally accurate that public offices can¬ 

not be won unless they are contested. It was observed above that the 

215 



Giles and Hayhurst 

Republican Party in Alabama failed to offer candidates to the voters for 

seats in the U.S. Senate and House numerous times. What, then, is the 

party's record contesting total statewide constitutional offices, in¬ 

cluding governor, lieutenant governor, attorney general, secretary of 

state, state treasurer, state auditor and commissioner of agriculture 

and industry, and total seats in the state legislature? Does evidence 

of competitive efforts indicate the state party organization has fielded 

enough candidates to suggest an effort has been made by the party to 

"crystalize" issues below the national level? 

Statewide Constitutional Offices 

The number of state constitutional officers nominated and elected 

is presented in Table 2 and includes governor, lieutenant governor, 

attorney general, secretary of state, state treasurer, state auditor, 

and commissioner of agriculture and industry, 1966-1983, 

No Republican has been elected governor in the state since 1872, 

when David P. Lewis of Madison County was elected. In recent years, a 

Republican has sought election as governor in every election, except 

1970 when Wallace ran unopposed. Table 2 shows Republicans failed to 

capture a single state constitutional office, 1966-1983. Moreover, 

Republican nominees sought election to the lieutenant governorship only 

three times, attorney general one time, state auditor two times, and 

commissioner of agriculture and industry no times. Furthermore, when 

Republican Emory Folmar opposed George Wallace in 1982 he did so without 

a single Republican candidate to oppose Democrats for the other six 

statewide constitutional offices, and was the lone Republican running a 

state campaign for a state office. This absence of a highly organized, 

coordinated Republican Party effort may also have had a negative effect 

on individual legislative races for other Republicans in the state. 

State Legislative Seats 

The dictates of our federal system of government for political 

party organization has meant our two major parties are in fact fifty, 

independent, sovereign, state Democratic and Republican party organi¬ 

zations. If parties are well organized, they are organized and active 

wherever there are offices and policies of government to capture and 

control; thus, parties must be organized at the local level, where votes 

are cast, or if they are not organized they lose by default (Key, 1964, 

pp. 314-346). It is with this consideration in mind that perhaps the 

best measure of a political party's strength is demonstrated by its 

degree of competitiveness for seats in the state legislature. 

Table 2 reflects the degree of competitiveness for combined total 

seats in the Alabama Legislature, 1966-1983. It is readily apparent 

that the voter "revolt” of 1964 had wilted by 1966. The Republicans 

lost two of five U.S, House seats they had won in 1964, as noted above; 

but their lack of success in state legislative races was even greater. 

While Republicans sought to win 110 of the 141 total seats, only one 

Republican was elected to the State Senate, and the Alabama House of 

Representatives was again 100 percent Democratic. Senator Leland Childs 

was the lone victor. 
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In 1970, the number of Republican nominees declined to AO; and only 

two were victorious, as the legislature remained in solid Democratic 

control. The election of 1974 was another Republican disaster, as even 

fewer Republican nominees failed to capture a single seat. In 1978, 

they fared only somewhat better, as 43 Republicans entered competition 

for the 140 total seats and four were victorious. The slight improve¬ 

ment continued in 1982, as 38 Republicans entered competition and 11 

were victorious. 

In the 1983 special legislative election, ordered by the federal 

court to meet standards for racial fairness. Republican gains continued 

as 62 Republicans were nominated and 16 were victorious. This Republi¬ 

can success, however, probably got a boost from the fact the Republican 

Party conducted a primary prior to the special election and the Demo¬ 

cratic Party did not. In this election, there were also eight indepen¬ 

dents elected; and blacks increased their total seats in the legislature 

from 20 to 23, five of whom are in the Senate. 

Once again. Republicans expressed optimism. Marty Connors, execu¬ 

tive director of the Alabama Republican Party stated, "This is the birth 

of the two-party system in Alabama" {Opelika-Auburn News, Nov. 9, 1983, 

p. 1) • 

Conclusions 

Optimism, like hope, may "spring eternal," but Republican electoral 

success in Alabama has not. True, state voters, except for blacks, have 

warmly embraced Republicans for President; and Republicans have finally 

captured a seat in the U.S. Senate and seats in the U.S. House. How¬ 

ever, it may be noted. Republican successes in U.S. House races were 

largely successes of Edwards, Dickinson, and Buchanan, all first elected 

in 1964; and a Republican never ran unopposed, during the entire period, 

except Congressman Jack Edwards in 1980. Democrats, on the other hand, 

often ran unopposed. Table 1 and Table 2 both indicated the Republican 

Party frequently failed to provide voters a choice, and consistently 

failed to provide a full slate of candidates. 

It seems clear, from the presidential vote, that a base of voter 

support exists, which the Alabama Republican Party has been unable to 

attract for other offices. Further aggravating this inability has been 

the Party's failure to provide nominees for many offices, and failure to 

ever provide a complete slate of Republican candidates. This omission 

is even more serious because national Republican policy positions have 

long been attractive to state voters. Thus, the supreme irony of Re¬ 

publican Party inaction in the state lies in the lack of any need to 

espouse or champion different policy positions. The state party has 

failed to use this asset. 

Republican Party failures may be partially attributable in Alabama 

to many factors; and state and local election contests tend to be fought 

on other than national issues (Key, 1964, pp. 579-583). However, in a 

great many contests, 1964-1984, Republican nominees failed to enter the 

fray, thus forfeiting any opportunity to appeal to the potential base of 

voter support and loss was by default. 
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SAMPLING AQUARIUM FISHES 

IMPORTED BY THE UNITED STATES1 

John S. Ramsey 

Alabama Cooperative Fish and Wildlife Research Unit2 
Auburn University, AL 36849 

ABSTRACT 

Import records for October 1971 were critiqued for preliminary a- 

nalysis of species, quantities, and sources of aquarium fishes imported 

for the United States aquarium hobby. Nearly eight million live fishes 

were received from 35 countries—about a twelfth of all ornamentals im¬ 

ported during the year. The sample included members of at least 582 

species in 100 families as 9,603 species-entries (=names on declara¬ 

tions). Freshwater fishes made up 63% of species, 99% of individuals, 

and 81% of species-entries. Six kinds entered in numbers greater than 

250,000 in October: Paracheirodon innesi (primarily from Hong Kong 

culture stocks) was the most frequently imported form, followed by 

Paracheirodon axelrodi (wild-caught stocks, mainly from Brazil), Ptero- 
phyllum scalare (Hong Kong), Poecilia reticulata (Singapore), Gyrino- 
cheilus aymonieri (Thailand), and species of hypostomine and ancistrine 

loricariid catfishes under the composite name Hypostomus plecostomus 
(Colombia). These made up 40.8% of all individuals sampled. The 81 

forms landed in numbers greater than 10,000 comprised almost 93% of 

freshwater fishes imported in October. Amphiprion ocellaris dominated 

the marine shipments, almost all of which came from the Philippines. 

Wild fishes from eight South American nations (37% of total imports) and 

seven African countries (0.1%) entered the United States via Miami and 

New York, respectively; Asian imports made Los Angeles the busiest port. 

INTRODUCTION 

The U.S. ornamental fish hobby has grown immensely since 1876, when 

the American public was captivated by Japanese goldfish displayed at the 

New York Aquarium (Klee 1966), and 1903, when the first exotic tropical 

fish (the para4ise fish, Macropodus opercularis) was imported (Klee 

1967). The U.S. hobby began in the ethnic German community, where it 

was centered for many years. By 1912 at least 40 exotic species were 

available in thq East, as an eagerly developing pre-World War I Germany 

exported ornamental fishes to balance payments for cotton imports from 

the United States (Franke 1983). However, there were only 12 species of 

aquarium fishes available on the American West Coast as late as 1917 

(Klee 1969a). With improvement in transportation methods, aquarium 

heaters, air pumps, and mass marketing opportunities, the American hobby 

Manuscript received 29 August 1985; accepted 20 September 1985. 

Supported by the U.S. Fish and Wildlife Service, Game and Fish Division 

of the Alabama Department of Conservation and Natural Resources, and 

the Alabama Agricultural Experiment Station. 
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abruptly caught on during the Depression (Klee 1969b). Today, over 10% 

of the 70 million households in the United States are engaged in orna¬ 

mental fish-keeping, and there are an estimated 10 million active aquar¬ 

iums set up at any given time (cf. a 1977-78 marketing survey performed 

by Rolf Hagen for the Tetra Werke publishing and pet supply firm; Ostrow 

1980). Where once it was lamented that "...few aquarists have seen as 

many as 75 species of fishes from the whole continent of South America," 

(Myers 1928), now hundreds of neotropical species are available among 

the more than 1,000 species found in American pet shops (Lachner et al. 

1970). Estimates of annual U.S. retail sales range from $700 million 

for fishes, aquariums, and supplies (National Research Council 1978) to 

$1 billion for fishes alone (Anonymous 1980; Connelly 1981). 

Domestic production of ornamental fishes commenced in the early 

1880s, when goldfish eggs were widely distributed for subsequent rearing 

(Klee 1966). American hobbyists first spawned South American angelfish 

in 1915 (Klee 1969a). It was not until 1927 that a commercially orient¬ 

ed aquaculture enterprise at Daytona Beach began shipping ornamentals 

from Florida, followed soon by operations in the Tampa area (Socolof 

1978a). Florida, the world's largest single breeding center for aquari¬ 

um fishes, currently has some 150 to 250 tropical fish farms (National 

Research Council 1978; Meryman 1978); in 1972, these farms produced 97 

to 150 million live fishes. The retail value of current Florida fish 

crops probably is near a rational estimate of over $115 million (Socolof 

1978b) , although total domestic production has been estimated at over 

$200 million annually (Dupree and Huner 1984). Another sizeable but 

unmeasured component is seen in sale of surplus hobby production through 

local pet dealers (Hoffer 1984). 

Commercial fish importation has been an important source of stock 

since the early days of the pet industry. The Germans increasingly 

exploited tropical areas for novelties in the last quarter of the 19th 

century, and their entrepreneurs made marine fish-keeping possible early 

in the 20th century (Naumann 1983). German expatriates in America fol¬ 

lowed suit in 1907, and by the 1930s ornamental fishes became a regular 

part of steamship cargo from the tropics (Klee 1969c). Although World 

War II temporarily ended aquarium imports, the industry achieved vigor¬ 

ous rebirth with the advent of regular air freight service. 

Shipments from most exporting countries at first were made up of 

fishes captured in the wild, for example, those from Malay territories 

around Singapore (Alfred 1966). This changed, however, with universal 

availability of jet air travel to the Orient in the 1960s. Traditional 

and ornamental fish culturists in Hong Kong, Singapore, and Thailand, 

mainly ethnic Chinese, soon took advantage of the lucrative American 

market for inexpensive aquarium fishes. Over half of the immense Asian 

production of cultured and wild fishes is sold in the United States 

(Conroy 1975; Lubbock and Polunin 1975; Anonymous 1980). 

The somewhat fragmentary data on U.S. aquarium imports are summa¬ 

rized in Table 1. Record-keeping began in 1967, but the information for 

that year is incomplete. A distinct trend toward steady annual increase 

(from 64 million live fishes imported in 1968 to 112 million in 1972) 
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Table 1. Total U.S. aquarium fish imports, 1968-1976^ 

Year 

Live Fishes 

Imported 

(Millions) 

Increase (Decrease) 

Over Previous Years 

(Millions) 

Percent Increase 

(Decrease) Over 

Previous Year 

1968 64.3 — — 

1969 73.7 9.4 14.6 

1970 83.9 10.2 13.8 

1971 99.0 15.1 18.0 

1972 112.3 13.3 13.5 

1973 76 (-36) (-32) 

1974 166 90 118 

1975 144 (-22) (-13) 

1976 208 64 44 

a 
From data published by the U.S. Fish and Wildlife Service as Informa- 

tion Leaflets WL-483, 491, 495, 498, and 502 (1969-1973), and FWS/LE 

ADM 3-03 ("Wildlife Importations," by C.R. Bavin, 1977). 

was disrupted several times, but reached the projected level of 208 mil¬ 

lion individuals in 1976 imports and as many as 260 million in 1978 

(Clary 1980). Apparently, however, numbers entering in subsequent years 

have not held to this level. A total of 148 million live fishes were 

imported in 1979 (Mack and Duplaix 1981), while 1983 landings numbered 

only 123 million (Toufexis 1984). 

The U.S. Fish and Wildlife Service is charged with monitoring fish 

importation under several federal laws, including the Lacey Act (as 

amended, 18 USC 43 and 44), Black Bass Act (as amended, 16 USC 851 et 

seq.), and Endangered Species Act of 1973 (16 USC 1531-1543). Importers 

are required to file Form 3-177, "Declaration for Importation of Fish or 

Wildlife," along with each shipment arriving at authorized ports of en¬ 

try. As these declarations have been requested since 1967, there is an 

immense accumulation of fish importation data in U.S. government files. 

Despite obvious interest to naturalists, hobbyists, and the aquari¬ 

um industry, detailed analysis of fish importation has been discouraged 

by the numbers of species, individuals, and shipments involved. Some 

limited information has been provided by exporting countries (Conroy 

1975; Anonymous 1980). However, these data appear somewhat uneven from 

one nation to another, and frequently depend on foreign exchange rates 

rather than actual numbers of fishes exported. Moreover, at present it 

is not possible to detect seasonal trends in availability of wild and 

cultured fish stocks in the various countries. 
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Because of this gap in knowledge, a preliminary sample of importa¬ 

tion records was analyzed to test the feasibility of using computer 

techniques in annual summaries. Documents for landings in October 1971 

were examined for suitability in this approach, and were searched for 

information on sources, numbers, and species of fishes entering the 

United States in a representative month of domestic and international 

pet trade activity. 

MATERIALS AND METHODS 

Sample Period. October 1971 was chosen as a typical month of fish 

importation based mainly on visual estimation of accumulated raw data. 

Importation activity seemed neither exceptionally high nor low in Oc¬ 

tober relative to other months in 1971. I also wished to consider a 

period during the South American dry season, when wild-caught neotropi¬ 

cal fishes are more readily available (Hanan 1973). Seasonality was 

purposely not considered for this analysis, and cycles of abundance as¬ 

sociated with life history and climate must await more detailed study. 

Moreover, variation dependent on foreign exchange fluctuation and polit¬ 

ical factors was neither sought out nor detected in the preliminary sam¬ 

ple interval. 

Importation Records. Raw data were available from U.S. Fish and 

Wildlife Form 3-177, "Declaration of Importation of Fish or Wildlife." 

About 800 declarations were filed for live fishes imported in the sample 

month, all of which landed as air freight. Agents of the U.S. Fish and 

Wildlife Service Law Enforcement Division at authorized ports of entry 

forwarded monthly accumulations of data. Records for actual entry in 

October 1971 were retrieved from among forms received in the last three 

months of 1971 and all of 1972. Data declared for a given shipment in¬ 

cluded addresses of importer and exporter, freight and brokerage infor¬ 

mation, country of origin, and numbers of individuals of each species 

listed by common and scientific names. Attachments such as exporter's 

invoice were commonly part of the import document. Although, techni¬ 

cally, fishes from Hawaii are marine exotics, they were not subject to 

declaration and were analyzed elsewhere. 

Species-Entries. Each declaration contained 1 to 30 species-entry 

lines, depending on the number of species represented in the order. Da¬ 

ta for separately declared varieties of the same species (e.g., cultured 

poeciliids, angelfish, and goldfish) were lumped if they occurred on the 

same declaration. Altogether, 9,603 species-entry data lines were in¬ 

cluded in the sample. 

Invoices. The exporter's invoice was an important document for 

this survey. As there were only eight lines spaced off on the Form 

3-177 for species-entries (16 lines if type-written), a frequent prac¬ 

tice was to simply attach the shipper's invoice to the declaration form, 

noting "See attached invoice" on its face. Invoice data for each spe¬ 

cies typically noted the box numbers in which packed, quantity (as 

"heads," "tails," "pieces," or "each"), description (trade name and 

often a scientific name), unit price, and total value in $U.S. The 

invoice was used for this survey when available, as the transferred data 
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were more apt to have mechanical transposition errors and misinterpreta¬ 

tions of common or scientific names. Although some exporters are said 

to falsify numbers and values on invoices to evade costs in the home 

country (Behme 1976a), the practice is rare and usually limited to 

transshippers rather than shippers (Anonymous 1977). 

Trade Names. The aquarium hobby and industry use common and scien¬ 

tific names derived mainly from the popular and semi-popular aquarium 

literature. A basic file of such names was compiled for this survey, 

using influential guides of the day (Innes 1956; Frey 1961; Sterba 1962; 

Axelrod et al. 1967-72; Axelrod and Emmens 1969-72). The file also 

referenced the scientific trivial names, such as auratus, melanistiuSj 
and rabautij which aquarists often use as common names. The file con¬ 

tained reference to about 1,800 scientific names (including synonyms), 

2,000 common names, and 1,600 specific epithets for freshwater fishes. 

Trade names also were compiled from price lists of major importers. 

Foreign Language Names. Exporter invoices attached to blanket 

declarations for wild-caught fishes sometimes listed common names not 

observed in the U.S. trade. Thai, Guyanian, Colombian, and Peruvian 

listings in particular contained numerous local names. Most foreign 

common names were resolved by looking through more complete invoices 

listing the same names (e.g., "candelita" became known as neon tetra, 

"acari" as an Hypostorms-like loricariid). Other names were resolved or 

clarified by referring to Roth (1943), Brandao (1964), Mago (1970), and 

Dahl (1971). Auburn University students Tawan Chookajorn and Sompong 

Hiranvat, both Thai fishery officers and ornamental fish enthusiasts, 

helped in defining local names for fishes from Thailand not found in 

Smith (1945). Only 10 species-entries covering 1,436 specimens were 

recorded as unknowns under foreign names provided. 

Examination of Fish Shipments. Authorized ports of entry for fish 

importation included eight U.S. cities in the early 1970s. Customs 

declarations were gathered from Seattle, San Francisco, Los Angeles, 

Chicago, New Orleans, Tampa, Miami, and New York. Additional cities 

were authorized later. Far more documents were filed in three major 

ports of entry, namely international airports at New York, Miami, and 

Los Angeles, so I visited those facilities to witness practices and 

conditions influencing this survey. Law enforcement officers with the 

U.S. Fish and Wildlife Service and respective state agencies accompanied 

me in cargo handling areas and customs inspection stations, as well as 

in visits to major importers. I also conducted interviews with import¬ 

ers and their employees in the cargo areas to gain an impression of 

problems, skills, and capabilities in this sector. Actual shipments 

were sampled by opening the shipping boxes (18 x 18 x 11 inches) and 

comparing contents with invoices. At the time, shippers were required 

to record the contents prominently on the outside of each box, so it 

was possible to sample each shipment in an organized fashion. My ob¬ 

servations were taken using a portable tape recorder, emphasizing the 

accuracy of name use or identification, numbers of fishes, various 

handling procedures and mortality. I visited John F. Kennedy Airport in 

New York on 22-24 July 1970, Miami Airport on 12-13 August 1970, and Los 

Angeles Airport and vicinity on 2-5 January 1974. About 250 boxes of 
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fishes were opened and examined during the three trips. Tape-recorded 

observations were transcribed and attached to copies of invoices filed 

for later reference. 

Data Recording. Importation data for each species-entry were re¬ 

corded on 4 x 5 inch index cards, first by species, then by port of 

entry, with numbers in each shipment recorded separately. A tally on 

frequency of use of each common name was also maintained per species. A 

running account of name use and nomenclatural problems also was main¬ 

tained on these cards. 

Summary Table. A 154 page typewritten summary of importation data 

is being deposited with the National Technical Information Service, U.S. 

Department of Commerce, 5285 Port Royal Road, Springfield, VA 22161. 

The report is entitled "Aquarium fishes imported by the United States in 

October 1971," by John S. Ramsey, Final Report on Contract No. 14—16— 

0004-315, U.S. Bureau of Sport Fisheries and Wildlife, Atlanta, submit¬ 

ted February 1972, with annotations through 1985. Interested persons 

may contact NTIS for information on availability and price. The report 

documents total numbers and species-entries for each species entering 

each authorized port from each country. Freshwater and marine entries 

are reported separately. Comments and queries on trade name use are 

included, as are nomenclatural annotations appended through 1985. 

PROBLEMS AND PRACTICES AT PORTS OF ENTRY 

It was observed that most live animal shipments arrive on Tuesday 

through Thursday of each week due to slower customs processing on week¬ 

ends, when staffing is diminished. Processing speed is a major consid¬ 

eration in handling live fishes, as many are severely stressed and even 

dying when they arrive in the pickup area. In contrast to other forms 

of imported wildlife, fishes typically arrive in large numbers of cases, 

often late at night. One shipment of 1,400 cases of Peruvian fishes 

arrived at 1:00 a.m. during my tour, and others come in at even less 

convenient times. Regulations on box numbering and labelling were 

strictly enforced in the early 1970s, so it was possible to sample a 

large shipment in a fairly short time. Usually the number of species in 

any one shipment was fairly low (6 to 10) , but some ran as high as 25 

species. 

The bulk of the species identification responsibility lies with the 

exporter for several practical reasons observed at the airports. Often 

the importer does not know what fishes are being shipped. This is be¬ 

cause of the "standing order" practice common to prominent importers. 

Under this system, exporters supply fishes as they come available and 

importers agree to accept what is sent. A complication of the "standing 

order" practice was that shippers' invoices sometimes listed trade names 

new to persons picking up the shipments (often a lower-ranking employee 

or truck driver, especially in New York). Interview showed that names 

of new fishes or "oddballs" (as occasional curiosities are termed) did 

not mean anything to employees of limited experience, although usually 

they were able to supply a reasonable identification upon opening the 

shipping case and examining the actual fishes. 
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Based on customs practice and conditions observed in cargo areas, 

along with the pervasive mood for haste in moving out the shipments, it 

would be impractical for importers to open all the boxes for proper 

identification. Thus the practice is to report guesses at one of the 

names required on the Form 3-177 declaration. This was especially 

prevalent at New York, where the larger brokerage firms were involved 

less frequently in importation clearance. 

One African exporter sent at least two species mentioned nowhere on 

his shipping invoice. As a result, the forms would not have been listed 

on the declaration when submitted. The employee involved stated that 

the undeclared species must have been placed in the shipment at the last 

minute when a collector brought them into the shipper's compound. The 

species were commonly seen West African exports, so it was apparent that 

no attempt at smuggling was needed in that instance. As in other busi¬ 

nesses, a degree of expedience, trust, largess, and probable error was 

involved in supplying these minor components to an otherwise routine 

shipment (Clary 1980). I presume that undeclared accidentals are a 

relatively miniscule part of the fish importation scene, as are illegal¬ 

ly and consciously smuggled forms. 

Shipments including wild-caught fishes often were contaminated with 

a few undeclared non-ornamentals. Apparently these are most commonly 

seen among schooling species such as algae-eaters (Gyrinocheilus aymoni- 
eri) from Thailand, large shipments of which invariably include small 

cyprinids. It is virtually impossible to eliminate all of these during 

routine handling, and it usually remains for individual pet stores to 

deal with the undeclared "oddballs." Contaminant species often are 

sought by ichthyologists and specialists in the aquarium hobby, as for 

instance species of Tilapia and relatives can be isolated from among 

more saleable African cichlids (Loiselle 1985). A pholidichthyid fish 

sometimes is sent from the Philippines among the superficially similar 

Plotosus cmguillaris and Ldbroides dimidiatus (Springer and Freihofer 

1976). One prominent writer even begged importers to take the "odd¬ 

balls" along with the "bread-and-butter" species (Goldstein 1973). 

While importation at New York was dominated by independent stores 

or chains that did their own processing, the situation was otherwise at 

Miami and Los Angeles. The brokerage system of importation prevailed at 

those two ports, where processing was handled mainly by four large firms 

for numerous other companies. Under the brokerage system, a $10,000 to 

$100,000 bond is posted as a guarantee that all information given to 

customs is correct. Brokers have eight days in which to submit the Form 

3-177 declarations, having obtained provisional release of fish ship¬ 

ments to reduce mortality from delays. Final release Is granted when 

the broker turns in three forms: a completed declaration, a copy of the 

shipping invoice, and a copy of the export permit issued by the country 

of origin. As observed above, the exporter's invoice is the single most 

valuable item in analyzing fish imports. Often, as in New York, having 

only the completed Form 3-177 in hand was a distinct liability. 

Another kind of problem was observed in the high number of compa¬ 

nies which enter and abruptly leave the exporting business. Although 

226 



Ramsey 

most trade is handled by a fairly small number of established firms that 

have been in commerce long enough to develop good reputations, there are 

quite a few marginal businesses involved as well. My list of aquarium 

fish exporters active in the last six months of 1972 contains addresses 

of 317 firms in 43 countries. 1 frequently heard from law enforcement 

and business sources that the weak exporters were more apt to engage in 

illegal practices than well-founded ones. In any case, the illegal 

aspects did not appear in my sampling, and I assume that the volume 

involved is miniscule for fishes. (It would be germane to report here 

that Colombian exporters I contacted in other interview work regarded 

many Florida-based importers as irresponsible businessmen, and that one 

is far better off shipping to Germany, where jobbers pay their bills!). 

NAME ACCURACY AND SPECIES INTERPRETATION 

Accurate names (including correct synonyms) were applied to cultur¬ 

ed fishes, most of which were shipped from Hong Kong, Singapore, Taiwan, 

and (in part) Thailand. Fishes captured from wild populations were de¬ 

clared less accurately, depending on adequacy and availability of taxo¬ 

nomic information for each area and family represented. Wild-caught 

fishes from Asia and western Africa were identified validly in about 95% 

of instances examined. In contrast, only about 40% accuracy was observ¬ 

ed in listings for South American loricariid catfishes, the group whose 

members were most consistently misidentified. The declared name Hypo- 
stomus (or Pleaostomus) plecostomus referred to at least six genera of 

hypostomine and ancistrine suckermouth catfishes, and the species- entry 

designation was accurate only to those two common subfamilies. An array 

of photographs of these "plecos" by Werner (1985) well illustrates the 

situation described. 

Common names declared were more accurate than the scientific names. 

A specific common name (noun and modifier) was the most reliable datum 

when available (synonyms included) . When wild-caught fishes were in¬ 

volved, often it was necessary to examine additional technical litera¬ 

ture to confirm validity of a name. Quite a few Old World fishes were 

named after "look-alike" New World species (e.g., "Holacanthus tricolor" 
listings for Philippines fishes actually referred to specimens of Cen- 
tropyge bicolor-, the name "neon goby" (as Elacatinus sp., a Western 

Atlantic subgenus of Gobiosoma) sometimes was assigned to individuals of 

the Indo-Pacific wrasse Labroides dimidiatus, which also is a "cleaning" 

symbiont; declarations of "arawana - Osteoglossum bicirrhosum" from 

Thailand obviously pertained to the osteoglossid Scleropages formosus). 

These were readily corrected, but illustrate the need for a fair amount 

of technical and hobby experience to monitor the aquarium industry. 

Other kinds of name problems facing technicians attempting to sum¬ 

marize fish importation include the following: 

Synonyms. Several routinely used hobby and trade names refer to 

the same fish. For example, for a catfish from Thailand, genus Leiocas- 
sis, the names "barred Siamese catfish," "bumblebee catfish," "BB cat¬ 

fish," and "bee catfish" all are correct. Unfortunately, the last three 

common names also are used for small, robust, barred pimelodid catfishes 

from South America. The commonly cultured black tetra (Gymnocorymbus 
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ternetzi), a long-time favorite of U.S. hobbyists, might not be recog¬ 

nized immediately under the synonymic trade names observed on export/ 

import documents (in order of frequency, "black tetra," "black skirts," 

"longfin black tetra," "veiltail black tetra," "VT black tetra," "black 

moor" (not a goldfish), "black skirt tetra," and "GTO tetra"). Others 

might not notice "king cobras" from Singapore as a guppy variety (Poeci- 
lia reticulata) rather than a poisonous snake. Moreover, ordinary tax¬ 

onomic changes in genus or species epithet have left a welter of syno¬ 

nyms used as scientific names. Altogether, my file of trade names and 

those from the aquarium literature constitute some 1,650 specific epi¬ 

thets for freshwater fishes and 1,400 for marine, and 2,000 common names 

for freshwater fishes and 1,200 for marine. 

No Common Name. Often a specific common name was not used on dec¬ 

larations. For example, cichlids from Malawi and Burundi are known in 

the trade by scientific names only. Often several species of butterfly- 

fishes were noted separately, but all with the common name "butterfly- 

fish" only. 

Corruptions, Fabrications, and Coined Names. False names were of¬ 

fered as scientific names on declaration forms from New York. Quite 

often an individual obviously tried his best to transcribe names from 

accompanying documents (e.g., Syphodon for Symphysodon, Hyphnecceon for 

Hyphessobrycon). On the other hand, obvious fabrications and grossly 

erroneous estimates also were observed in documents attempted by a few 

individuals (Anguilla anguilla, the European freshwater eel, for a Thai 

mastacembelid spiny eel; Badis badis, a nandid, for "BB catfish," a 

bagrid catfish from Thailand). On the other hand, these errors were 

detected because of the availability of reasonable and expected common 

names for fishes from a particular area. Perhaps more of concern are 

the deliberately false names provided by some dealers, for example a 

Florida concern that called Pseudotropheus lucema a new common name on 

import papers every 7-10 days, such as "green zebra," "emerald zebra," 

"electric elongatus," and "green elongatus" (Loiselle 1978). 

Incomplete Name Use. It was impossible to assign specific status 

to inexact species-entry data such as "flounder," "wrasse," and "butter¬ 

fly." The closest reasonably accurate taxon was chosen for recording 

purposes in the present study (respectively, pleuronectiform, labrid, 

and Chaetodon sp.). More troublesome were instances when only a widely 

used specific epithet was offered (for instance, four species-entries, 

95 fishes, were tallied as unknowns under the name "xanthurus," a spe¬ 

cific trivial used for imported nominal species in the Philippine genera 

Abudefduf, Amphiprion, Chaetodon, and Pomacentrus. I had difficulty 

with South American declarations of "punctatus" only, as the epithet is 

used for a headstander and a catfish in numerous instances. Two list¬ 

ings of marine species were so inexact as to be recognized only as 

fishes ("sea fish," "souvenir fish"; two listings for 303 individuals). 

To summarize, the main skill needed in this work was the ability to 

detect an erroneously applied name and select a correct one, or, when 

prudent and possible, to supply a correct name when both declared names 

were erroneous. Usually the latter was possible when a recurring name 
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was witnessed applied to actual fishes in a shipping case or wholesal¬ 

er's tanks. Although the majority of the analysis dealt with names 

only, rather than live fishes, enough uniformity and repetition was de¬ 

tected to make most name uses recognizable as applicable to reasonably 

common aquarium species. The vast bulk of data thus was useful in ana¬ 

lyzing species and their paths into home aquariums in the United States. 

SPECIES IMPORTED 

The supplementary table and report by Ramsey (1972), to be made a- 

vailable by NTIS, provides detailed information on all fishes declared 

as imported in October 1971. Data assembled for each species include 

scientific name, common names in observed order of frequency, and number 

of specimens and shipments from each country to each U.S. port of entry. 

Comments on name reliability are appended as necessary. 

Almost eight million live fishes were imported in the sample month 

(Table 2), about a twelfth (8.1%) of all individuals imported in 1971. 

They represented a minimum of 582 species in 100 families. Freshwater 

fishes made up 99% of individuals and 81% of species-entries. The 

average freshwater species-entry contained 1,019 specimens. Although 

marine fishes entered the United States in comparatively small numbers 

(an average 25 specimens per species-entry) they represented 37% of the 

total number of species imported. The small quantities of marine fishes 

shipped probably reflect rarity and difficulty of capture in coral reef 

habitats, as well as the fact that culture of ornamental marine fishes 

was in its infancy. It might be mentioned that even now economic con¬ 

siderations have limited the success of marine fish production even 

though the technology is worked out (Palko and Richards 1969; Moe 1974; 

Hoff 1985; Anonymous 1976, 1985). 

Only 36 of at least 365 freshwater fish species accounted for al¬ 

most 80% of all freshwater fishes imported in October (Table 3). Ship¬ 

ments of these 36 forms included 3,675 species-entries, or 47.3% of all 

freshwater species-entries. 

Table 2. Total freshwater and marine aquarium fishes imported 

by the United States in October 1971. 

Origin 

Specimens 

Number % 

Species 

Number % 

Species-Entries 

Number % 

Freshwater 7,923,099 99.4 365 62.7 7,775 81.0 

Marine 46,430 0.6 220a 37.3 1,828 19.0 

Total 7,969,529 582 9,603 

alncludes three species predominantly imported as freshwater forms, 

not repeated in total. 
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The overwhelmingly popular neon tetra was the single most commonly 

imported species. A total of 1.2 million neons made up nearly 15% of 

all freshwater imports in October. The 15 most commonly imported spe¬ 

cies (Table 3), arranged in decreasing order, were the neon tetra, card¬ 

inal tetra, angelfish, algae-eater, guppy, suckermouth catfish (mixed 

species), betta, marble hatchetfish, white cloud mountain fish, tiger 

barb, green catfish, harlequin rasbora, silver hatchetfish, kuhli loach, 

and leopard catfish. All these entered in numbers greater than 100,000 

specimens, and together made up over half of all freshwater imports in 

the sample (4.4 million, or 55.8%). 

It was interesting to note the large number of neotropical species 

that are being cultured for export from Asian countries. Of the 81 most 

often imported ornamental species (10,000 specimens or more in October), 

34 species of South or Central American native range were shipped from 

Asia. 

As for marine fishes, individuals of at least 15 species and 5 gen¬ 

eral "lumped" categories entering as more than 500 specimens totaled 

30,805 fishes, or 66.3% of all salt-water ornamentals imported in Octo¬ 

ber (Table 4). The preponderance of the "percula clownfish" in the 

trade helped make the pomacentrids (damselfishes and anemonefishes) the 

most commonly imported marine exotics. Members of at least 27 pomacen- 

trid species constituted 57% of all marine fishes brought into the 

United States. Ten species of the genus Amphiprion were especially 

common in the shipments, and the more than 7,000 A. ocellaris received 

accounted for 16% of all marine fishes imported (Table 4). 

SOURCES OF IMPORTED FISHES 

Freshwater fishes were imported from 25 countries in Asia, South 

America, Africa, and Europe (Table 5). 

Dominance of Asian countries (63% of freshwater fishes imported) 

was due partly to the advanced state of ornamental fish culture in and 

adjacent to Hong Kong, Singapore, Taiwan, and Japan. Exports from these 

four countries appeared to be derived almost entirely from cultured 

stocks. Hong Kong exported individuals of 123 freshwater species to the 

United States (Table 5), including 49 (40%) whose specific native ranges 

are in the Western Hemisphere (27 characoids, 5 Corydoras spp., 2 lori- 

cariids, 5 poeciliids, Enneaaanthus chaetodon, and 9 cichlids). Speci¬ 

mens of the Floridian Jordanella floridae were imported from Singapore. 

Exploitation of natural populations furnishes an important percent¬ 

age of ornamental fishes imported from Thailand (according to Thai fish¬ 

eries biologists Tawan Chookajorn and Sompong Hiranvat, personal com¬ 

munications; Eng 1977, similar methods used in Indonesia). Thai farmers 

and fisherman supplement income by collecting and holding ornamental 

fishes for exporters, who visit at regularly scheduled intervals. How¬ 

ever, probably about half of Thai exports are harvested from ornamental 

fish culture facilities. 
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Sampling aquarium fishes imported by the United States 

Table 5. Sources of freshwater aquarium fishes imported by the United 

States in October 1971. 

Minimum Specimens_ Species-Entries 

Continent 

and 

Country 

Number 

of Species 

Imported 

% of 

Total 

Number Freshwater Number 

% of 

Total 

Freshwater 

ASIA 

Hong Kong 123 2,409,353 30.4 2,162 27.8 

Thailand 105 1,632,448 21.6 1,813 23.3 

Singapore 92 655,430 8.3 609 7.8 

Taiwan 33 259,690 3.3 176 2.3 

Japan 18 43,281 0.6 64 0.8 

Indonesia 7 3,395 
a 

T 15 0.2 

Sri Lanka 7 3,175 T 8 0.1 

Philippines 4 1,136 T 12 0.2 

Total 5,007,908 63.2 4,859 62.5 

AFRICA 

Burundi 14 3,619 0.1 32 0.4 

Nigeria 8 2,200 T 13 0.2 

Zaire 6 1,286 T 11 0.1 

Malawi 20 1,171 T 20 0.3 

Togo 1 20 T 1 T 

Ghana 1 10 T 1 T 

Cameroon 1 4 T 1 T 

Total 8,310 0.1 79 1.0 

EUROPE 

West Germany 5 117 T 5 0.1 

England 2 55 T 2 T 

Total 172 T 7 0. 1 
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(Table 5 continued) 

SOUTH AMERICA 

Guyana 81 865,647 10.9 1,060 13.6 

Peru 67 744,675 9.4 465 6.0 

Brazil 46 611,002 7.7 374 4.8 

Colombia 99 549,976 6.9 841 10.8 

Trinidad 6 88,184 1.1 53 0.7 

Venezuela 8 39,075 0.5 19 0.2 

Surinam 13 6,350 0.1 16 0.2 

Paraguay 1 1,000 T 1 T 

Unknown 1 800 T 1 T 

Total 2,906,709 36.7 2,830 36.4 

aT = less than 0.05% 

Some commercial exchange of fishes took place between Asian coun¬ 

tries before export (Conroy 1975), evidently to help shippers more near¬ 

ly fill the complete needs of customers. A country that exported the 

majority of individuals of a given species probably was a major (if not 

sole) center of its production or exploitation (Table 3) . 

Seven African nations provided only 0.1% of U.S. freshwater imports 

(Table 5). All individuals appeared to be from natural populations. 

Two European countries shipped small numbers of fishes. 

Exploitation of wild populations is predominant in South America, 

whose exports made up 37% of the total sample of freshwater fishes. 

Ornamental species are cultured in at least Brazil, Colombia, and Guyana 

(L. Lovshin, R. Socolof, and J. E. Thomerson, personal communications; 

Weinstock 1981). There are no data on numbers or species produced for 

export. Of the Southeast Asian species imported from South America, at 

least Betta splendens is exploited from wild populations naturalized in 

Colombia (J. E. Thomerson personal communication). Some commercial ex¬ 

change and localized poaching occurs between South American countries 

(J. E. Thomerson personal communication), but again I assume that the 

great majority of fishes originated in the country of shipment. 

The Philippines clearly is the world leader in capture and export 

of reef fishes, as it alone supplied 82% of total marine fishes landed 

from foreign countries (Table 6) . Philippine Islands waters yielded at 

least 155 ornamental species, or 70% of saltwater species imported. 

Imports from 11 other Indo-Pacific nations accounted for only 13.3% of 

total marine specimens. Relatively few individuals and species came 
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Table 6. Sources of marine aquarium fishes imported by the United 

States in October 1971. 

Minimum Specimens Species- -Entries 

Area 

and 

Country 

Number 

of Species 

Imported Number 

I of 

Total 

Marine Number 

Z of 

Total 

Marine 

PACIFIC AND INDIAN OCEANS 

Philippines 155 38,274 82.4 1,440 78.8 

Okinawa 18 2,023 4.4 36 2.0 

Singapore 13 1,029 2.2 28 1.5 

Ethiopia 21 933 2.0 53 2.9 

Kenya 26 762 1.6 63 3.5 

Sri Lanka 6 422 0.9 6 0.3 

Indonesia 17 357 0.8 32 1.8 

Fiji 17 283 0.6 21 1.2 

Majuro, 

Micronesia 7 130 0.3 7 0.4 

Taiwan 1 100 0,2 1 0.1 

Thailand 2 91 0.2 4 0.2 

Canada3 8 32 0.1 8 0.4 

Total 44,436 95.7 1,699 92.9 

ATLANTIC OCEAN AND CARIBBEAN SEA 

Curasao, NWI 19 735 1.6 49 2.7 

Grenada, WI 18 674 1.5 46 2.5 

Haiti 17 454 1.0 21 1.2 

Colombia 5 100 0.2 5 0.3 

Belize 6 31 0.1 8 0.4 

Total 1,994 4.3 129 7.1 

Specimens of temperate species for public aquarium use, not seen in 

commercial outlets. 
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from the five Atlantic and Caribbean sources. Most of the Caribbean 

species represented also are native to subtropical waters off Florida. 

PATTERNS OF ENTRY INTO THE UNITED STATES 

Import landing patterns of popular ornamental species demonstrated 

Los Angeles, Miami, and New York to be the most heavily used ports of 

entry (Table 7). Those cities obviously serve the smaller operators in 

nearby population centers, especially in the New York area. However, 

they also are headquarters for major brokers who transship imports for 

larger distributors and the immense "dimestore" hobby trade. The less 

used ports (Seattle, San Francisco, Chicago, New Orleans, and Tampa) 

mainly served larger pet dealers and wholesalers in the immediate vi¬ 

cinity of each. 

The patterns of entry were much the same for countries exporting 

from the same parts of the world. For example, most Asian fishes tended 

to be shipped via Los Angeles in the sample interval, although New York 

sometimes was a close second (Table 7). The few African entries most 

often landed at New York, while South American firms shipped mainly to 

Miami. The main influence doubtless was airline distance, but there 

also was evidence of a strong traditional business relationship in some 

cases. For example, some firms in Colombia, virtually alone among South 

American nations, shipped directly to Los Angeles. 

The influence of brokered orders is seen in data on numbers of in¬ 

dividuals entering per shipment. A total of 869,000 neon tetras were 

imported from Hong Kong during October, of which 599,000 (69%) entered 

Los Angeles as 134 separate shipments (averaging 4,200 fish per entry). 

A total of 171,900 neons landed at New York (20%) as 23 entries, averag¬ 

ing 7,500 per shipment. In contrast, the 35,000 fish (4%) entering via 

Seattle, Chicago, and Miami in 19 entries averaged only 1,800. The 

largest single order of Hong Kong neon tetras in the October sample was 

29,800 fish imported via a Los Angeles brokerage house. 

There are numerous specialists among exporters, as is obvious upon 

examining declarations filed by brokers for major distributors. For 

instance, although Venezuelan fishes constituted rather few total im¬ 

ports (Table 5) , the average of seven shipments of Venezuelan "plecos" 

(loricariid suckermouth catfishes) to "dimestore" importers contained 

5.300 fish (in contrast to 2,100 per general shipment from Trinidad, 

1.300 from Colombia, and 400 from Guyana). The average of all 69 South 

American "Hypostomus" shipments to Miami contained 2,300 fish, while 60 

entries at New York contained an average 800 fish. 

The landing trends observed might differ according to season in the 

United States, as several airlines were regarded by informants as noto¬ 

rious for leaving tropical fish shipments at unheated loading docks for 

long periods. Moreover, regional labor strikes against airlines would 

have an obvious effect on routing, as occurred in the Tampa-Miami area 

in 1975 (Socolof 1975). 
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The flow patterns might change also in response to establishment or 

loss of business relationships. Ornamental fish interests are no dif¬ 

ferent than any other businesses in valuing reputation and continuing 

fair treatment. However, there is heavy competition in the industry, 

which can be tempered by many factors. For instance, a hard freeze in 

Florida creates a sudden demand for Asian cultured stock (Behme 1981). 

A stubborn official attitude toward permitting collectors in Malawi may 

relax, allowing waiting entrepreneurs to enter the business (Heath 

1970). Overfishing may temporarily deplete stocks or create a limited 

government moratorium for conservation assessment of wild fish popula¬ 

tions, as occurred in exploitation of Trinidadian loricariids and cal- 

lichthylds (Socolof 1963) and sorubimine pimelodid catfishes in Colombia 

and Peru (Conroy 1975). 

Major changes in political systems also influence availability and 

flow of traffic, as was witnessed during (and for years afterward) the 

1976-1977 move to nationalize the lucrative ornamental fish industry in 

Guyana (Behme 1976b; Anonymous 1978). Exploration and local fish popu¬ 

lation explosions have opened new competitive sources of supply, as hap¬ 

pened in Singapore and Sri Lanka (Jonklaas 1967, 1969). Moreover, some 

species tend to fall in or out of fashion, sometimes displaced by a for¬ 

mer novelty that becomes a "bread-and-butter" mainstay in the industry 

(Socolof 1977). 

General economic factors have both direct and indirect effects on 

overseas supply and demand for tropical fishes. For example, a building 

boom in Singapore led to reclamation and urbanization of wetlands that 

used to supply cheap live foods for ornamental fish breeders. Fish sup¬ 

plies from Singapore have begun to diminish because producers resist 

feeding the more expensive prepared foods available to them (Anonymous 

1982). Perhaps most importantly, the relative exchange rate of the U.S. 

dollar has a serious effect on supply, and may dictate whether individ¬ 

ual producers tend to ship ornamentals to Europe to the comparative ex¬ 

clusion of the United States (Anonymous 1981). 

CONCLUSIONS 

The United States clearly remains the dominant importer of the 

world supply of ornamental fishes. The billion-dollar domestic industry 

is supported partly by fish production in Florida, but the dynamics of 

American hobby activity are deeply interrelated with culture and capture 

activities overseas. 

The results of this pilot study clearly are anecdotal relative to 

world aquarium enterprise, and only 582 species of fishes were detected 

in the October 1971 sample. However, an estimate of 1,000 species a- 

vailable to U.S. aquarists (Lachner et al. 1970) appears conservative 

over the long run. 

Although the major exporting countries provide data through licens¬ 

ing requirements, there still is need for monitoring and corroboration 

of species and volumes in U.S. imports. Continued analysis of importa¬ 

tion is feasible if technical personnel are assigned to oversee the 
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work. The importation documents all should have copies of shipping in¬ 

voices attached, and name use should be reviewed frequently against the 

identification of live fishes. Because all documents are accumulated 

and counted monthly at U.S. Fish and Wildlife Service stations at ports 

of entry, species summary also could be accomplished most reasonably at 

Los Angeles, Miami, and New York. Landings at other authorized ports 

could be maintained easily through adjunct effort at the major centers. 

There is definite need for taxonomic work on South American fishes 

generally, and for exploited species in particular. Large numbers of 

unidentified wild neotropical fishes enter the United States annually, 

and accurate monitoring is virtually impossible until a better system of 

species analysis is reached. Moreover, species availability worldwide 

is growing rapidly due to four interacting factors: (1) high general 

sales, (2) demand by specialized hobbyists for unusual imported species 

(paralleling the early history of fish-keeping in Germany), (3) rapid 

advancement in marine aquarium technology (Cox 1972; current advertise¬ 

ments in hobby magazines), and (A) expansion of ornamental aquaculture 

and commercial exploitation of wild stocks, partly in response to desire 

for foreign exchange credit in developing nations. 

Under existing trends, it would not be unreasonable to expect near¬ 

ly 2,000 species of ornamental fishes to be available to hobbyists over 

any ten-year period. There are at least 6,000 species in world tropics 

that are capable of qualifying as ornamental or hobby fishes, and it is 

logical to assume that sooner or later all of them will make their way 

into hobbyists's fish tanks. 
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FISHES FROM THE UPPER TALLAPOOSA RIVER AND 

THREE OF ITS MAJOR TRIBUTARIES IN ALABAMA1 

J. Malcolm Pierson, R. Stephen Krotzer, 

and Edmond J. Tyberghein 

Department of Environmental Affairs 
Alabama Power Company, G.S.C. #8 

Vamons, Alabama 25040 

ABSTRACT 

Fishes were collected quarterly at three sample stations on the 

upper Tallapoosa River in Randolph, Chambers, and Tallapoosa counties, 

and one station from the lower reaches of each of three of its major 

tributaries from October 1981 to December 1983. Additional collections 

were made in the recently impounded Harris Reservoir and the tailrace 

downstream of Harris Dam. Collections made by seining and electro¬ 

fishing yielded a total of 16,732 specimens representing 12 families and 

57 species. Catch per unit effort for all species combined was greater 

at the three tributary stations when compared with the river stations. 

Species diversity was greatest in Emuckfaw Creek and least in Cornhouse 

Creek. Totals of 48 and 44 species of fishes were collected from all 

river and tributary stations, respectively. The most abundant fishes 

collected from the Tallapoosa River included the Alabama shiner (Nctrop- 
is callistius), blacktail shiner (Notropis venustus), and bronze darter 

(Percina palmaris). Dominant fishes collected from the tributaries in¬ 

cluded the Tallapoosa shiner (Notropis gibbsi), blacktail shiner, and 

Alabama shiner. An annotated list of all fish species known from the 

upper Tallapoosa drainage, above the full pool level of Lake Martin, is 

presented with notes on abundance, habitat preferences, and distribution 

within the study area. 

INTRODUCTION 

There have been few reported recent collections of fishes from the 

upper Tallapoosa River drainage and no recent collections from the main 

channel Tallapoosa River. Swingle (1953) took rotenone samples from the 

Tallapoosa River and the upper reaches of Lake Martin. Williams (1965) 

extensively surveyed the fishes of the entire Tallapoosa drainage, but 

made few collections from the river proper. Webber (1979) made eleven 

summer rotenone collections in White Oak and Wesobulga creeks, in the 

Crooked Creek drainage, as part of a study to determine the effects of 

small flood-control impoundments on water quality, plankton, stream 

macroinvertebrates, and fishes. Smith-Vaniz (1968) reported 113 species 

of fishes from the Tallapoosa River drainage, including 79 species from 

above the Fall Line. Hanlin et al. (1978) inventoried the vertebrate 

fauna of Horseshoe Bend National Military Park (Tallapoosa County) and 

reported on several fish species collected above the Fall Line that are 

Manuscript received 3 June 1985; accepted 1 July 1985. 
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usually considered Coastal Plain forms. The present study, conducted in 

the Tallapoosa River and three tributaries downstream of the recently 

completed R. L. Harris Hydroelectric Project, was begun to inventory the 

existing fish fauna and to determine the relative abundance of each 

species. 

DESCRIPTION OF STUDY AREA 

The Tallapoosa River is located in east central Alabama with head¬ 

waters in western Georgia. The Tallapoosa flows In a south by south¬ 

westerly course through the Piedmont before entering the Upper Coastal 

Plain below Tallassee, Alabama. The Tallapoosa River joins the Coosa 

River southwest of Wetumpka, Alabama to form the Alabama River. 

The study area is located in the upper Tallapoosa River drainage 

above the Fall Line in Randolph, Chambers, and Tallapoosa counties in 

eastern Alabama. Stations 1, 2, and 5 are located in the lower reaches 

of Crooked, Cornhouse, and Emuckfaw creeks, respectively. Stations 3, 

4, and 6 are located in the Tallapoosa River at Tallapoosa River Mile 

(TRM) 128.4, 123.3, and 93.0, respectively (Fig. 1). 

Shore vegetation was second growth hardwood and pine forest at all 

stations. Elevations ranged from 167.6 m at Station 6 to 213.3 m at 

Station 1. The tributary stations ranged from 10 m (Cornhouse Creek) to 

15 m (Emuckfaw Creek) in average width, with a maximum depth of approxi¬ 

mately 2 m. The tributary stations were similar in physical character¬ 

istics, with short riffles and rapids flowing over boulders, rubble, and 

gravel followed by long pools with bottoms composed of sand, gravel, and 

silt. 

The river stations were approximately 60 to 90 meters in width with 

a maximum depth of 2.5 m. All river stations were located in extensive 

shoal areas characterized by thick growths of water willow (Justicia 
canevicana) and riverweed (Podostemum). Substrate varied from bedrock 

and rock slabs at midstream to boulders, rubble, gravel, and sand below 

the shoal areas and on the downstream side of islands. Average monthly 

gauge flow readings at Wadley, Alabama ranged from 283 CFS to 9219 CFS, 

with an average reading of 2890 CFS during the study period (October 

1981 through December 1983) . 

A section of the upper Tallapoosa River was impounded on October 

27, 1982, and Harris Reservoir reached full pool elevation on December 

16, 1982. Harris Reservoir is 4313.4 hectares in area at full pool and 

has 437.7 kilometers of shoreline. 

MATERIALS AND METHODS 

Fishes were collected quarterly from each sample station (Fig. 1). 

Ninety-seven collections were made from October 1981 to November 1983. 

Quarterly sampling effort for each station consisted of one hour of 

seining and one hour of electrofishing. Attempts were made to sample 

all available habitats, but occasional high flows prevented access to 

deeper pool areas. Seines used in collecting were 3.7 x 1.8 m with 
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1. Crooked Creek (T20S, R10E, Section 31), Randolph County 

2. Cornhouse Creek (T21S, R10E, Section 1), Randolph County 

3. Tallapoosa River (T21S, R10E, Section 26), Randolph County 

4. Tallapoosa River (T24N, R25E, Section 4), Chambers County 

5. Emuckfaw Creek (T23N, R23E, Section 9), Tallapoosa County 

6. Tallapoosa River (T23N, R23E, Section 16), Tallapoosa County 

Figure 1. Sample stations from the upper Tallapoosa River 

system, Alabama. 
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3.2 mm delta style nylon mesh. The backpack electrofishing unit was a 

Smith-Root Electrofisher XI powered by a 24 volt gel cell battery. 

An additional 17 collections were made using a Smith-Root Electro¬ 

fisher VI powered by a boat-mounted 3500 watt generator. Eight 1-hour 

samples were taken in the Harris Dam tailrace from May 1983 to June 

1984. Nine 45-minute samples were taken in Harris Reservoir during 

October 1983. 

Most smaller fishes were preserved in 15 percent formalin and later 

identified, counted, measured in total length, and stored in 43 percent 

isopropanol. Larger fishes were identified, measured, and released. 

Scientific and common names follow those given by Robins et al. (1980). 

Voucher specimens were deposited in the Auburn University fish collec¬ 

tion and the University of Alabama Ichthyological Collection. 

RESULTS AND DISCUSSION 

A total of 57 species representing 12 families was collected in the 

upper Tallapoosa River drainage. Combined sample methods accounted for 

16,732 fish specimens. A total of 4,083 specimens representing 9 fami¬ 

lies and 40 species was collected from the Tallapoosa River. A list of 

fishes collected at Stations 3, 4, and 6 is presented in Table 1. Col¬ 

lections from the three tributaries (Stations 1, 2, and 5) accounted for 

12,080 specimens representing 9 families and 44 species (Table 2). Col¬ 

lections from the impounded portion of the Tallapoosa and Little Talla¬ 

poosa rivers (Harris Reservoir) accounted for 569 specimens representing 

7 families and 24 species (Table 3) . A total of 423 specimens repre¬ 

senting 7 families and 23 species was collected from the Harris tailrace 

(Table 4). No federally listed endangered or threatened species (U.S. 

Fish and Wildlife Service, 1983) were collected during the study, nor 

were any species collected that were listed as endangered or threatened 

in Alabama by Ramsey (1976, 1984). Fishes collected in the Tallapoosa 

River but not collected in the tributaries or in Harris Reservoir were: 

threadfin shad (Dorosoma petenense), speckled chub (Hybopsis aestival¬ 
is), river redhorse (Moxostoma carinatwn), flathead catfish (Pylodictis 
olivaris), white bass (Morone chrysops), striped bass (Morone saxatil- 
is), and hybrid striped bass (Morone saxatilis x M. chrysops). Fishes 

collected in the tributaries but not collected in the Tallapoosa River 

or Harris Reservoir were the bluehead chub (Nocomis leptocephalus) , 
pretty shiner (Notropis bellus), pugnose minnow (Notropis emiliae), and 

creek chub (Semotilus atromaculatus). 

Dominant fishes in order of abundance in the Tallapoosa River were 

the Alabama shiner (Notropis callistius), blacktail shiner (Notropis 
venustus), bronze darter (Percina palmaris), and the undescribed musca¬ 

dine darter (Percina (Alvordius) sp.). These species made up 29.6, 

26.6, 10.6, and 4.9 percent of the total catch, respectively. Number, 

percentage relative abundance, and percentage of occurrence of fishes by 

station is presented in Table 1. Dominant fishes in order of abundance 

in three tributaries were the Tallapoosa shiner (Notropis gibbsi), 

blacktail shiner, Alabama shiner, and greenbreast darter (Etheostoma 
jordani). These four species constituted 35.9, 13.7, 7.1, and 4.7 
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Table 1. Number (N), Percentage Relative Abundance (PRA), and Percentage 

of Occurrence (PO) of fishes collected at three stations on 

the upper Tallapoosa River. 

Station 3 Station A Station 6 

SPECIES N PRA PO N PRA PO N PRA PO 

Ichthyomyzon gagei 4 0. .5 6. ,7 - - 

Campostoma oligolepis 4 0, .5 20. .0 12 0. .8 53. ,8 7 0. 5 30. 8 

Ericymba buceata 1 0. , 1 6. ,7 - 1 0. 1 7. 7 

Hybopsis aestivalis 18 2, ,3 26. .7 44 2. ,8 69. ,2 18 1. 0 61. 5 

Hybopsis lineapunctata 1 0. ,1 6. ,7 - - 

Notemigonus crysoleucas 1 0. .1 6, ,7 - 1 0. 1 7. ,7 

Notropis baileyi 1 0. ,1 6. ,7 31 2. ,0 46. ,2 12 0. 9 23. ,1 

Notropis aallistius 222 28. ,6 93. .3 449 29. ,2 100. ,0 413 30. 7 100. .0 

Notropis ohrysocephalus 1 0. .1 6. ,7 5 0. ,3 23. 1 1 0. 1 7. ,7 

Notropis gibbsi 49 6. .3 46. ,7 - 3 0. 2 23. ,1 

Notropis stilbius 31 4. .0 20. ,0 49 3. ,2 38. ,5 27 2. 0 38. ,5 

Notropis texanus - = 7 0. ,5 23. ,1 

Notropis venustus 116 14. .9 60. .0 525 34. ,1 84. ,6 334 24. ,8 84. .6 

Notropis zonistius 4 0. .5 13. .3 2 0, ,1 7. ,7 - 

Phenaoobius oatostomus - 5 0. ,3 23. ,1 9 0. 7 30. ,8 

Pimephales vigilax 37 4. .8 26. ,7 45 2. .9 61. .5 12 0. ,9 46. ,2 

Hypentelium etowanum - 12 0. ,8 61. ,5 3 0. 2 23. , 1 

Moxostoma duquesnei 2 0. .3 6, .7 2 0. ,1 7. ,7 2 0. ,2 15. ,4 

Ictalurus punctatus 19 2, ,4 46. .7 31 2. .0 53. ,8 7 0. 5 30. .8 

Noturus funebris 1 0, .1 6. .7 1 0, .1 7. .7 7 0. ,5 38. .5 

Noturus leptaoanthus 2 0. .3 13. .3 8 0. .5 15. ,4 9 0. ,7 38. .5 

Pylodictis olivaris 18 2, .3 53. .3 6 0, .4 23. ,1 6 0. ,4 30. ,8 

Fundulus olivaceus 8 1. .0 26, .7 9 0. ,6 30. ,8 7 0. ,5 23. . 1 

Fundulus stellifer 3 0. .4 6, .7 1 0, .1 7. .7 5 0. ,4 23. .1 

Gambusia affinis 1 0, .1 6. .7 - - 

Ambloplites ariommus 30 3. .9 53, .3 9 0, .6 30. .8 15 1. ,1 38. .5 

Lepomis auritus 27 3, .5 73, .3 44 2. .9 61. .5 27 2. .0 84. .6 

Lepomis oyanellus 8 1, .0 26 .7 6 0. .4 23. ,1 11 0. ,8 30. .8 

Lepomis macrochirus 4 0, .5 20, .0 7 0. .5 30. .8 19 1. ,4 30. .8 

continued 
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Table 1 continued 

Micropterus coosae 8 1.0 33.3 8 0.5 46.2 11 0.8 46.2 

Micropterus punctulatus 12 1.5 46.7 22 1.4 69.2 32 2.4 53.8 

Miaropterus salmoides 1 0.1 6.7 1 0.1 7.7 8 0.6 38.5 

Pomoxis nigromaculatus 1 0.1 6.7 - - - 1 0.1 7.7 

Etheostoma jordani 5 0.6 20.0 1 0.1 7.7 75 5.6 92.3 

Etheostoma stigmaeum 2 0.3 13.3 2 0.1 15.4 8 0.6 38.5 

Etheostoma (Nanostoma) sp, . 1 0.1 6.7 1 0.1 7.7 - - - 

Peraina (Percina) sp. 5 0.6 20.0 2 0.1 15.4 6 0.4 30.8 

Percina palmaris 66 8.5 80.0 133 8.6 84.6 190 14.1 92.3 

Percina (Alvordius) sp. 63 8.1 66.7 63 4.1 92.3 53 3.9 84.6 

Coitus sp. 1 0.1 6.7 2 0.1 15.4 1 0.1 7.7 

Table 2. Number (N), Percentage Relative Abundance (PRA), and Percentage 

of Occurrence (PO) of fishes collected at Crooked, Cornhouse, 

and Emuckfaw Creeks. 

Crooked Creek Cornhouse Creek Emuckfaw Creek 

SPECIES N PRA PO N PRA PO N PRA PO 

Ichthyomyzon gagei 22 0, .5 31. .6 19 0, .3 31, .6 4 0, .2 21, .4 

Campostoma oligolepis 69 1, .6 84, .2 73 1, .3 73, .7 13 0, .6 42, .9 

Ericymha buccata 166 4, .0 89, .5 24 0, .4 42, . 1 - 

Hybopsis lineapunatata 62 1, .5 68. .4 208 3, .7 78. .9 44 1, .9 57, .1 

Nocomis leptoaephalus 16 0, .4 68. ,4 40 0. ,7 78, .9 10 0, .4 50, .0 

Notemigonus crysoleuoas - 1 i 5. .3 - 

Notropis baileyi 101 2, .4 78. .9 8 0. . 1 21. .0 132 5, .8 92. ,9 

Notropis bellus 25 0. .6 42. , 1 21 0. .4 21. .0 126 5, ,6 50, ,0 

Notropis aallistius 473 11. .3 100. .0 180 3. ,2 94. ,7 205 9. .0 100. ,0 

Notropis ahrysocephalus 73 1, .7 84. .2 144 2, .6 52. ,6 52 2. .3 57. ,1 

Notropis emiliae - 2 1 10. ,5 1 t 7. ,1 

Notropis gibbsi 519 12. .4 100. ,0 3320 59. .0 100. ,0 502 22. , 1 92. 9 

Notropis stilbius 74 1. ,6 52. ,6 81 1. ,4 31. 6 90 4. ,0 57. ,1 

continued 
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Table 2 continued 

Notropis texanus - 1 * 5. 3 39 1. 7 28. ,6 

Notropis venustus 1416 33. .8 89. .5 113 2.0 63. ,2 122 5. 4 64. ,3 

Notropis zonistius 24 0. ,6 47. ,4 161 2.9 57. .9 - 

Phenacobius catostomus 12 0. ,3 21. .0 6 0.1 31. ,6 2 0. 1 7. ,1 

Pimephales vigilax 46 1. ,1 57. .9 - - 2 0. 1 7. ,1 

Semotilus atromaoulatus 11 0. ,3 31. ,6 6 0.1 21. ,0 - 

Hypentelium etowanum 67 1. ,6 89. .5 19 0.3 31. ,6 19 0. 8 64. ,3 

Moxostoma duquesnei 2 i t 10. ,5 6 0.1 26. ,3 - 

Moxostoma poecilurum 24 0. ,6 31. .6 7 0.1 36. ,8 1 y t 7. , 1 

Iotalurus punctatus 2 i t 10. .5 1 * 5. .3 ~ 

Noturus funebris 3 0. .1 15. .8 4 0.1 21. ,1 26 1. ,2 64. .3 

Noturus leptacanthus 23 0. ,6 36, .8 18 0.3 52. ,6 38 1. ,7 71. .4 

Ficndulus olivaceus 44 1. .0 68. .4 - - - 

Fundulus stellifer * 13 0.2 26. .3 18 0. ,8 50. .0 

Gambusia affinis - - - 7 0. ,3 7. , 1 

Ambloplites ariormus 32 0. ,8 63. .2 29 0.5 47. .4 24 1. , 1 50. .0 

Lepomis auritus 100 2. .4 84. .2 72 1.3 73, ,7 45 2. ,0 78. .6 

Lepomis cyanellus 26 0. ,6 52. .6 29 0.5 42. .1 2 0. , 1 14. .3 

Lepomis maoroohirus 65 1. ,6 78, .9 3 * 10, .5 28 1. ,2 85. .7 

Lepomis miorolophus 2 i It 10. .5 - - - 

Micropterus coosae 44 1. .0 63. .2 37 0.7 57, .9 17 0. ,8 71. .4 

Micropterus punctulatus 15 0. ,4 36, .8 8 0.1 21. . 1 3 0. , 1 21, .4 

Micropterus salmoides 11 0. .3 36, .8 1 * 5, .3 8 0. .4 42, .9 

Pomoxis nigromaculatus 4 0. .1 15, .8 2 * 10, .5 1 i it 14, .3 

Etheostoma jordani 93 2, ,2 78, .9 341 6.1 100, .0 139 6, . 1 100. .0 

Etheostoma stigmaeum 119 2. ,8 94, .7 49 0.9 78, .9 59 2. .6 78, .6 

Etheostoma (Nanostoma) sp. 79 1. .9 84 .2 180 3.2 94, .7 91 4. .0 92, .9 

Peroina (Percina) sp. 2 * 5, .3 2 * 10, .5 6 0. .3 35, .7 

Percina palmaris 70 1, .7 94 .7 110 2.0 89, .5 204 9. .0 100, .0 

Percina (Alvordius) sp. 218 5, .2 100 .0 134 2.4 100, .0 79 3, .5 85. .7 

Coitus sp. 31 0, .7 57 .9 155 2.8 84 .2 108 4, .8 85, .7 

(* = Less than 0.1 percent) 
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Table 3. Number (N), Percentage Relative Abundance (PRA), and Percentage 

of Occurrence (PO) of fishes collected by electrofishing in 

Harris Reservoir. (Reservoir samples from lower, middle, and 

upper sections of the reservoir.) 

SPECIES N PRA PO 

Amia aalva 1 0.2 11.1 

Cyprinus carpio 52 9.1 55.6 

Notemigonus crysoleucas 1 0.2 11.1 

Notropis chrysocephalus 3 0.5 11.1 

Notropis venustus 3 0.5 22.2 

Hypentelium etowanum 12 2.1 44.4 

Minytrema melanops 22 3.9 33.3 

Moxostoma duquesnei 4 0.7 33.3 

Moxostoma poecilurum 15 2.6 44.4 

Ictalurus melas 3 0.5 22.2 

Ictalurus nebulosus 3 0.5 22.2 

Fundulus olivaceus 2 0.4 22.2 

Ambloplites ariommus 5 0.9 22.2 

Lepomis auritus 67 11.8 88.9 

Lepomis cyanellus 56 9.8 100.0 

Lepomis gulosus 6 1.0 44.4 

Lepomis macrochirus 62 10.9 88.9 

Lepomis microlophus 53 9.3 66.7 

Micropterus coosae 24 4.2 55.6 

Micropterus punctulatus 29 5.1 66.7 

Micropterus salmoides 136 23.9 100.0 

Pomoxis nigromaculatus 5 0.9 44.4 

Etheostoma stigmaeum 1 0.2 11.1 

Percina (Percina) sp. 4 0.7 22.2 

percent of the total catch, respectively. Number, percentage relative 

abundance, and percentage of occurrence of fishes by station is present¬ 

ed in Table 2. Dominant fishes in order of abundance in the Harris 

Reservoir samples were the largemouth bass (Micropterus salmoides), 
spotted bass (Micropterus punctulatus), bluegill (Lepomis macrochirus), 
and blacktail redhorse (Moxostoma poecilurum). Harris Reservoir and 

tailrace samples are summarized in Tables 3 and 4. 
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Table 4. Number (N), Percentage Relative Abundance (PRA), and Percentage 

of Occurrence (PO) of fishes collected by electrofishing in 

Harris Dam tailrace. 

SPECIES N PRA PO 

Amia ealva 1 0.2 12.5 

Dorosoma petenense 2 0.5 12.5 

Cyprinus carpio 21 5.0 75.0 

Notropis oallistius 5 1.2 12.5 

Notropis venustus 19 4.5 75.0 

Minytrema melanops 9 2.1 50.0 

Moxostoma carinatum 1 0.2 12.5 

Moxostoma duquesnei 7 1.7 25.0 

Moxostoma poeoilurum 37 8.8 100.0 

Ictalurus melas 1 0.2 12.5 

Ictalurus nebulosus 1 0.2 12.5 

Morone chrysops 4 1.0 62.5 

Morone saxatilis 6 1.4 25.0 

Morone saxatilis x M. chrysops 12 2.8 50.0 

Ambloplites ariommus 9 2.1 37.5 

Lepomis auritus 14 3.3 87.5 

Lepomis gulosus 1 0.2 12.5 

Lepomis macrochirus 45 10.7 100.0 

Lepomis microlophus 27 6.4 87.5 

Micropterus coosae 4 1.0 37.5 

Micropterus punctulatus 53 12.6 87.5 

Micropterus salmoides 120 28.5 100.0 

Pomoxis nigromaculatus 24 5.7 75.0 

Catch per effort (catch per minute) of all fish species combined 

was greatest at Cornhouse Creek (Station 2) by seining (7.7) and by 

electrofishing (2.1). Catch per minute was lowest at the upstream 

Tallapoosa River site (Station 3) by seining (0.8) and electrofishing 

(0.8) (Table 5). In general, fishes were more numerous and more easily 

collected at the tributary stations during all quarters when compared 

with the Tallapoosa River stations. Species diversity (Shannon-Weaver 

index) ranged from a low of 2.72 at Cornhouse Creek to a high of 4.10 at 

Emuckfaw Creek (Table 5). 
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Table 5. Number of species collected (N), Species Diversity (d), and 

Catch Per Minute (CPM) by seining and backpack electrofishing 

in the upper Tallapoosa River and three of its major 

tributaries*. 

N d 

CPM 

(seining) 

CPM 

(backpack electrofishing) 

Station 1 

(Crooked Creek) 

AO 3.72 5.5 1.8 

Station 2 

(Cornhouse Creek) 

39 2.72 7.7 2.1 

Station 3 

(TRM 128.A) 

37 3.68 0.8 0.8 

Station A 

(TRM 123.3) 

32 2.98 2. A 1.3 

Station 5 

(Emuckfaw Creek) 

37 A.10 3.2 2.0 

Station 6 

(TRM 93.0) 

36 3.25 2.0 1.2 

*Refer to Figure 1 for sample locations. 

ANNOTATED LIST OF SPECIES 

FAMILY PETROMYZONTIDAE — LAMPREYS 

1. Ichthyomyzon gagei Hubbs and Trautman. Southern brook lamprey. 

The southern brook lamprey was occasional in the tributaries in 

sand, sand-silt, and leaf litter. Only four specimens were col¬ 

lected in the Tallapoosa River. Adults were usually collected in 

March or April. 

FAMILY AMIIDAE — BOWFINS 

2. Amia oalva Linnaeus. Bowfin. 

One juvenile bowfin was collected by electrofishing in a back¬ 

water area of the newly impounded Harris Reservoir. One additional 

specimen was collected in the Harris tailrace by electrofishing. 

Smith-Vaniz (1968) and Burgess and Gilbert (1978) report no col¬ 

lections of this species above the Fall Line in Alabama. 

FAMILY CLUPEIDAE — HERRINGS 

3. Dorosoma petenense (Gunther). Threadfin shad. 

Two adult threadfin shad were collected in the Harris tailrace. 

This is the first report of this species in the upper Tallapoosa 

River. 
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FAMILY CYPRINIDAE — CARPS AND MINNOWS 

4. Campostoma oligolepis Hubbs and Greene, Largescale stoneroller. 

The largescale stoneroller was common in the tributaries and 

occurred occasionally in the river proper. This species was col¬ 

lected in gravel and rubble riffles with moderate to fast current. 

5. Cyprinus aarpio Linnaeus. Common carp. 

Common carp were regularly collected by electrofishing in the 

tailrace below Harris Darn. Juveniles were common in Harris Reser¬ 

voir one year after impoundment. No carp were collected from the 

tributaries. The common carp was collected in the river proper 

above Lake Martin by Swingle (1953) but was not reported from the 

Tallapoosa River drainage by Williams (1965) or Webber (1979). 

6. Ericymba bucoata Cope. Silver jaw minnow. 

The silverjaw minnow was common in Crooked Creek over sand or 

gravel in moderate flow. Two specimens were collected in the Tal¬ 

lapoosa River in similar habitat. 

7. Hybopsis aestivalis (Girard). Speckled chub. 

The speckled chub was occasional to common in shallow riffles 

over sand and small gravel substrate in the Tallapoosa River. The 

speckled chub was not collected from the tributary stations. 

8. Hybopsis lineapunctata Clemmer and Suttkus. Lined chub. 

The lined chub was occasional to common in the tributaries in 

pools out of the main current over sand and leaf litter. One spec¬ 

imen was collected at the upper Tallapoosa River station (station 

3). 

9. Nocomis leptooephalus (Girard). Bluehead chub. 

The bluehead chub was not collected in the Tallapoosa River, and 

was occasional In the tributaries in pools with low to moderate 

flow over sand and sand-gravel substrate. 

10. Notemigonus crysoleuoas (Mitchill). Golden shiner. 

The golden shiner was rare in the Tallapoosa River (two speci¬ 

mens) and in Cornhouse Creek (one specimen). 

11. Notropis asperifrons Suttkus and Raney. Burrhead shiner. 

The burrhead shiner was not collected during the present study. 

Williams (1965) reported two specimens from a small tributary to 

Cane Creek in Cleburne County, Alabama. 

12. Notropis atherinoides Rafinesque. Emerald shiner. 

The emerald shiner was not collected during the present study. 

Williams (1965) reported emerald shiners from Wedowee Creek and the 

Little Tallapoosa River in Randolph County. 

13. Notropis baileyi Suttkus and Raney. Rough shiner. 

The rough shiner was occasional in the Tallapoosa River and usu¬ 

ally common in the tributaries, in moderate current below riffles, 

over gravel or sand. 
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14. Notropis bellus (Hay). Pretty shiner. 

The pretty shiner was not collected in the Tallapoosa River. 

This species was occasional to common in the tributaries, in pools 

over a sand or silt substrate. 

15. Notropis oallistius (Jordan). Alabama shiner. 

The Alabama shiner was the dominant species collected in the 

Tallapoosa River and was also abundant in the tributaries. Adults 

were collected in fast riffles and eddies over rock slabs, rubble, 

and gravel, and were often associated with Podostemum. Juveniles 

were collected in slow to moderate current over sand and gravel. 

16. Notropis ohrysocephalus (Rafinesque). Striped shiner. 

The striped shiner was rare in the Tallapoosa River but usually 

common over sand and silt in the pools and backwater areas of the 

tributaries. 

17. Notropis emiliae (Hay). Pugnose minnow. 

The pugnose minnow was not collected in the river proper, and 

was rare in Cornhouse and Emuckfaw creeks in quiet backwaters. The 

pugnose minnow was not reported from the upper Tallapoosa River 

drainage by Williams (1965) or Webber (1979). 

18. Notropis gibbsi Howell and Williams. Tallapoosa shiner. 

The Tallapoosa shiner was the numerically dominant species from 

the tributaries, but was usually rare in the Tallapoosa River. 

Tallapoosa shiners were collected in a variety of habitats, but 

were most common in moderate to high flow just below riffles over 

rocks, rubble, gravel, and sand. 

19. Notropis stilbius (Jordan). Silverstripe shiner. 

The silverstripe shiner was occasional in the tributaries and 

the river proper, in moderate flow near riffles, over gravel or 

sand. 

20. Notropis texanus (Girard). Weed shiner. 

The weed shiner was rare in the Tallapoosa River and was col¬ 

lected only at the lower station. Weed shiners were collected 

occasionally in Emuckfaw Creek, in deep, slow pools or backwater 

areas over sand or silt. Notropis texanus was reported from tribu¬ 

taries to Lake Martin by Williams (1965). 

21. Notropis venustus (Girard). Blacktail shiner. 

The blacktail shiner was abundant in the Tallapoosa River and 

common to abundant in the tributaries, in moderate flow over sand 

or gravel. Juveniles were often collected over sand in shallow 

areas with little current. 

22. Notropis xaenocephalus (Jordan). Coosa shiner. 

The Coosa shiner was not collected in the present study. Wil¬ 

liams (1965) found this species to be common in the smaller tribu¬ 

taries of the upper Tallapoosa River drainage. 
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23. Notropis zonistius (Jordan). Bandfin shiner. 

The bandfin shiner was common in Cornhouse Creek, occasional in 

Crooked Creek and absent from Emuckfaw Creek. The bandfin shiner 

was rare in the two upper Tallapoosa River stations and absent from 

the lower station. This species was usually collected over gravel 

or sand in moderate flow, below riffle areas. 

24. Phenacobius catostomus Jordan. Riffle minnow. 

The riffle minnow was rare to occasional in both the tributaries 

and the Tallapoosa River. It was usually collected over a gravel 

or rubble substrate in swift riffle areas. 

25. Pimephales vigilax (Baird and Girard). Bullhead minnow. 

The bullhead minnow was occasional to common in the Tallapoosa 

River and Crooked Creek, rare in Emuckf aw Creek, and absent from 

Cornhouse Creek. This minnow was collected over sand in shallow 

water with moderate to low flow. 

26. Semotilus atromaaulatns (Mitchill). Creek chub. 

The creek chub was not collected in the Tallapoosa River or 

Emuckfaw Creek and was rare in Crooked and Cornhouse creeks. This 

minnow was collected in pools with sand substrate. 

FAMILY CATOSTOMIDAE — SUCKERS 

27. Hypenteliwr etowanum (Jordan). Alabama hogsucker. 

The Alabama hogsucker occurred occasionally in the tributaries 

and the Tallapoosa River over sand, gravel, or boulders In moderate 

to high flow. Juveniles were often collected over sand or fine 

gravel in pools or in quiet water adjacent to riffles. 

28. Minytrema melanops (Rafinesque). Spotted sucker. 

Juvenile spotted suckers were common in the newly impounded Har¬ 

ris Reservoir but were infrequently found in the Harris tailrace. 

One adult was collected by electrofishing in the Harris Dam tail- 

race . 

29. Moxostoma carinatum (Cope). River redhorse. 

One adult river redhorse was collected in the Harris Dam tail- 

race by electrofishing. The river redhorse was not reported from 

the upper Tallapoosa River drainage by Williams (1965) or Webber 

(1979) . 

30. Moxostoma duquesnei (Lesueur) . Black redhorse. 

The black redhorse was rare in the tributaries, reservoir, and 

Tallapoosa River. The black redhorse was usually collected in 

pools with slow to moderate current. 

31. Moxostoma erythrurum (Rafinesque). Golden redhorse. 

The golden redhorse was not collected in the present study. 

Williams (1965) reported specimens from three tributaries in the 

upper Tallapoosa River drainage. 
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32. Moxostoma poecilurum (Jordan). Blacktail redborse. 

The blacktail redhorse was rare in Cornhouse and Emuckfaw creeks 

and occasional in Crooked Creek, in deeper pools over boulders or 

coarse gravel. Blacktail redhorse were common in the Harris Dam 

tailrace. 

FAMILY ICTALURIDAE — BULLHEAD CATFISHES 

33. Ictalurus melas (Rafinesque). Black bullhead. 

Three specimens of the black bullhead were collected by electro¬ 

fishing in Harris Reservoir. Ictalurus melas was reported from the 

upper Tallapoosa River drainage in Georgia by Williams (1965). 

34. Ictalurus natalis (Lesueur). Yellow bullhead. 

The yellow bullhead was not collected in the present study. 

Webber (1979) collected this bullhead from White Oak and Wesobulga 

creeks. 

35. Ictalurus nebulosus (Lesueur). Brown bullhead. 

The brown bullhead was collected by electrofishing at two sta¬ 

tions in the backwaters of Harris Reservoir and in the Harris 

tailrace. 

36. Ictalurus punctatus (Rafinesque). Channel catfish. 

The channel catfish was rarely collected in the tributaries and 

was occasional in the Tallapoosa River, usually associated with 

boulders, rubble, or rock ledges covered with Podostemwn in riffle 

and shoal areas. 

37. Noturus funebris Gilbert and SwTain. Black madtom. 

The black madtom was rare to occasional in the tributaries and 

rare in the Tallapoosa River. This madtom was collected in mode¬ 

rate to high flow usually in heavy cover or associated with Podo- 
stemurr in gravel or rubble riffles. 

38. Noturus leptacanthus Jordan. Speckled madtom. 

The speckled madtom was rare to occasional in the Tallapoosa 

River and occasional in the tributaries. The preferred habitat was 

gravel or rubble riffles with moderate current. 

39. Pylodictis olivaris (Rafinesque). Flathead catfish. 

The flathead catfish was not collected in the tributaries and 

was rare to occasional in the Tallapoosa River. Juveniles were 

collected in shoal areas around boulders and rock ledges covered 

with Podosternum. 

FAMILY CYPRINODONTIDAE — KILLIFISHES 

40. Fundulus olivaceus (Storer). Blackspotted topminnow. 

The blackspotted topminnow was rare in the Tallapoosa River, 

occasional in Crooked Creek and not collected in Cornhouse or 

Emuckfaw creeks. This topminnow was collected in quiet water at 

the edge of pools usually near vegetation or other cover. 
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41. Fundulus stellifer (Jordan). Southern studfish. 

The southern studfish was not collected in Crooked Creek and was 

rare in the other tributaries and the Tallapoosa River. This 

topminnow was usually collected in slow to moderate current, over 

sand or gravel. 

FAMILY POECILIIDAE — LIVEBEARERS 

42. Gambusia affinis (Baird and Girard). Mosquitofish. 

The mosquitofish was rare in the Tallapoosa River (one specimen) 

and was not collected in Crooked or Cornhouse creeks. Seven mo¬ 

squitofish were collected in quiet water or backwater pools in 

Emuckfaw Creek. Gambusia affinis was not reported from the upper 

Tallapoosa River drainage by Williams (1965) or Webber (1979). 

FAMILY PERCICHTHYIDAE — TEMPERATE BASSES 

43. Morone chrysops (Rafinesque). White bass. 

Four white bass were collected in the Harris tailrace by elec¬ 

trofishing. The white bass was previously reported from the upper 

Tallapoosa River by Swingle (1953). 

44. Morone saxatilis (Walbaum). Striped bass. 

Five striped bass were collected in the Harris tailrace by elec¬ 

trofishing. The striped bass has been stocked in Lake Martin by 

the Alabama Department of Conservation and Natural Resources since 

1965 (Keller, 1976). 

45. Morone saxatilis x M. chrysops. Striped bass x white bass hybrid. 

Twelve striped x white bass hybrids were collected in the Harris 

tailrace by electrofishing. The Alabama Department of Conservation 

and Natural Resources has stocked the striped x white bass hybrid 

into Harris Reservoir. 

FAMILY CENTRARCHIDAE — SUNFISHFS 

46. Ambloplites ariommus Viosca. Shadow bass. 

The shadow bass was rare to occasional in the Tallapoosa River 

and occasional in the tributaries. Shadow bass were collected in 

beds of Justicia americana and around other cover such as ledges, 

logs, and treetops in moderate current. 

47. Lepomis auritus (Linnaeus). Redbreast sunfish. 

The redbreast sunfish was usually common In the tributaries and 

Tallapoosa River in quiet-water areas with log or treetop cover or 

undercut banks. The redbreast sunfish was also common in Harris 

Reservoir and tailrace. 

48. Lepomis cyanellus Rafinesque. Green sunfish. 

The green sunfish was rare to occasional in the tributaries and 

Tallapoosa River in slow current and was usually associated with 

heavy cover. The green sunfish was common in Harris Reservoir. 
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49. Lepomis gulosus (Cuvier). Warmouth. 

The warmouth was collected in the Harris tailrace and Reservoir 

by electrofishing (eight specimens). 

50. Lepomis macroohirus Rafinesque. Bluegill. 

The bluegill was rare to occasional in the Tallapoosa River and 

the tributaries, usually in quiet water with cover. The bluegill 

was common to abundant in the Harris tailrace and Reservoir. 

51. Lepomis microlophus (Gunther). Redear sunfish. 

The redear sunfish was collected in Crooked Creek (two speci¬ 

mens) and was common in the Harris tailrace and Reservoir. 

52. Micropterus coosae Hubbs and Bailey. Redeye bass. 

The redeye bass was occasional in the Tallapoosa River and oc¬ 

casional to common in the tributaries and Harris Reservoir. Redeye 

bass were usually collected in deeper pools around log, boulder, or 

treetop cover. 

53. Micropterus punctulatus (Rafinesque). Spotted bass. 

The spotted bass was rare to occasional in the tributaries and 

occasional to common in the Tallapoosa River. Spotted bass were 

collected around cover in deeper pools or runs in the river and 

tributaries and were common in the Harris tailrace and Reservoir. 

54. Mioroptems salmoides (Lacepede) . Largemouth bass. 

The largemouth bass was abundant in the Harris tailrace and 

Reservoir and occasional in the Tallapoosa River and tributaries. 

Largemouth bass were usually collected in quiet water with cover. 

55. Pomoxis nigromaculatus (Lesueur). Black crappie. 

The black crappie was rare in the tributaries and in the Talla¬ 

poosa River in quiet water with log or treetop cover. Black crap¬ 

pie were common in the Harris tailrace after the 1983 spawn. 

FAMILY PERCIDAE — PERCHES 

56. Etheostoma jordani (Gilbert). Greenbreast darter. 

The greenbreast darter was rare at the two upper Tallapoosa 

River stations but was common at the lower river station and at all 

tributary stations. Greenbreast darters were collected in shallow 

gravel or rubble riffles and moderate to fast current. 

57. Etheostoma stigmaemi (Jordan). Speckled darter. 

The speckled darter was rare in the Tallapoosa River and usually 

common in the tributaries over sand or a sand/gravel mixture in 

slow to moderate current. 

58. Etheostoma (Nanostoma) sp. Tallapoosa snubnose darter. 

This undescribed "snubnose" darter was rare in the Tallapoosa 

River and usually common in the tributaries over coarse gravel, 

rubble, or boulders in moderate current adjacent to or below riffle 

areas. 
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59. Percina (Percina) sp. Mobile logperch. 

This undescribed logperch was usually rare in the tributaries 

and the Tallapoosa River. Logperch were usually collected around 

rock ledges or other cover in moderate to fast current. 

60. Percina nigrofasciata (Agassiz). Blackbanded darter. 

The blackbanded darter was not collected in the present study. 

Williams (1965) collected 21 specimens from five localities in the 

upper tributaries of the Little Tallapoosa River (Georgia), 

61. Percina. palmaris (Bailey). Bronze darter. 

The bronze darter was common to abundant in the tributaries and 

in the Tallapoosa River. Adults usually occurred in the deeper 

riffles and runs with moderate to fast current over rubble and 

boulders. In the Tallapoosa River, bronze darters were often as¬ 

sociated with Podostemum. Juveniles were often in shallower rif¬ 

fles with Etheostoma jordani. 

62. Percina (Alvordius) sp. Muscadine darter. 

The undescribed muscadine darter was usually common in the trib¬ 

utaries and all Tallapoosa River stations. In the tributaries the 

muscadine darter was most common in slow to moderate current over 

gravel or sand adjacent to fast riffle areas or in the moderate 

flow of pools just below riffles. In the Tallapoosa River the 

muscadine darter was usually associated with riffles of moderate 

current over rubble, gravel, or a sand/gravel mixture. 

FAMILY C0TT1DAE — SCULPINS 

63. Cottus sp. Tallapoosa sculpin. 

The undescribed Tallapoosa sculpin was rare in the Tallapoosa 

River and occasional to common in the tributaries in gravel riffles 

with moderate to fast current. 
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ABSTRACT 

A series of temperature recordings were made throughout the year at 

Legion Field Stadium in Birmingham, Alabama to evaluate thermal charac¬ 

teristics and develop predictive temperature equations of the artificial 

turf. Temperature measurements were made on the south 30 yard line, 36 

inches above the turf, directly on the turf, and in the turf with the 

bulb of the thermometer pushed into the "grass" of the turf. A linear 

regression analysis was performed to develop equations to predict the 

temperature above the turf as well as the temperature on and in the 

turf. The results show that there is little difference in the tempera¬ 

ture above the turf and the ambient air temperature. There was a linear 

relationship between the temperature above the turf and the ambient air 

temperature that netted the equation Y = .9956X + 7741. The temperature 

on and in the turf was considerably higher than the ambient air tempera¬ 

ture, especially at high air temperatures. A linear relationship (semi- 

logarithmic) was expressed for temperatures on and in the turf yielding 

equations LogY = .0056X + 1.5541 and LogY = .0050X + 1.6380, respective¬ 

ly. These data indicate that the air above both natural and artificial 

turf are similar and thus the potential for heat illness is similar. 

However, the potential for heat illness may be enchanced due to constant 

foot contact through the shoes on artificial turf at an elevated tem¬ 

perature . 

INTRODUCTION 

The use of artificial turf for athletic fields and sports stadiums 

has been the topic of discussion since it was first introduced as a 

playing surface in the Astrodome in 1965. Today, over 550 fields world¬ 

wide use artificial turf as a playing surface. Although there have been 

many studies concerning sports injuries that occur on artificial turf, 

there have been few studies regarding the thermal characteristics and 

microclimate to which the players are subjected while participating in 

sports activities. 

The high metabolic activity required by competitive athletes, in 

addition to the hot weather common to many practices and games, produce 

a situation that may place the players at risk to heat illness. Air 

Manuscript received 6 September 1985; accepted 5 November 1985. 
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temperature greater than 85°F coupled with humidity higher than 40% are 

regarded as situations that promote the opportunity for heat illness. 

While there have been attempts to reduce the probability of heat ill¬ 

ness, heat stroke has been identified as a major cause of death in foot¬ 

ball (Mueller, 1984; Murphy, 1984). Buskirk et al. (1971) indicated 

that athletes may be subjected to a higher heat stress on artificial 

turf compared to natural turf. Kandelin et al. (1976) reported in a 

study from Hawaii that the U.S. Department of Commerce's mean Discomfort 

Index was higher on artificial turf than natural turf. A study by Ram¬ 

sey (1982), however, indicated that the thermal characteristics and 

microclimate above both artificial and natural turf are similar in terms 

of psychrometric components that relate to potential heat illness. The 

purpose of this study was to evaluate thermal characteristics and de¬ 

velop predictive temperature equations of a selected artificial turf. 

PROCEDURE 

A series of temperature recordings were taken at Legion Field in 

Birmingham, Alabama throughout the year between 12:00 PM and 2:00 PM. 

The artificial turf utilized at Legion Field is AstroTurf (Monsanto) 

which is a synthetic surface made of 1/2 inch nylon ribbon pile of 500 

denier on a polyester nylon mat which is bonded to a 5/8 inch closed 

cell nitrile rubber and polyvinyl-chloride pad on a concrete base. 

Eleven recordings taken when the sky was mostly sunny with no more than 

a slight breeze are included in this study. Recordings were made with a 

Sargent's 76 mm mercury thermometer at the center of the south 30 yard 

line, 36 inches above the turf, directly on the turf and with the bulb 

of the thermometer pushed into the "grass blades" of the turf. Record¬ 

ings were made on the green of the turf close to, but not on, the white 

of the line markings. Recordings were also made outside the stadium 36 

inches above the ground to determine ambient air temperature not associ¬ 

ated with the turf. A linear regression analysis was performed and 

regression equations were developed to predict the temperature above the 

turf, on the turf, and in the turf with respect to the ambient air tem¬ 

perature . 

RESULTS AND DISCUSSION 

Figure 1 illustrates the relationship of the temperature above the 

turf and the ambient air temperature outside the stadium. The obser¬ 

vations plotted in Figure 1 were used to develop Equation 1, which can 

be used to predict the temperature 36 inches above the turf. However, 

there is very little difference between the two sets of recordings. 

These data are similar to the findings of Ramsey (1982) who has indi¬ 

cated that the difference in temperature as low as 16 inches above 

artificial and natural turf is not large enough to substantiate the 

issue that the potential for heat illness is greater on artificial than 

natural turf. 

Figure 2 shows the relationship between temperature directly on the 

turf and the ambient air temperature outside the stadium. A straight 

line of regression occurs when the recordings are plotted as semi-loga¬ 

rithmic. Equation 2 can be used to predict the temperature on the turf 
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Figure 1. Relationship between the temperature outside the 

stadium and 36 inches above the turf. 

given the ambient air temperature. These data indicate that the turf 

temperature can be as much as 20°F higher or more than the air tempera¬ 

ture at temperatures greater than 85°F. Buskirk et al. (1971) and Kan- 

delin et al. (1976) have reported similar findings. With temperatures 

of this magnitude, the temperature inside the shoe during use has been 

shown to reach 107°F (Buskirk, 1976). Figure 3 is similar to Figure 2 

in that the temperature in the turf is much greater than the air tem¬ 

perature. Although the temperature above both artificial and natural 

turf may be similar and thus the potential for heat stress similar, 

continued surface contact by the player through the shoes on artificial 

turf at these temperatures could enhance the potential for heat illness 

and lead to physiological responses such as vasodilation and increased 

blood flow in the foot with associated temperature uptake. In addition, 

the repeated trauma of the foot on the surface of the turf could damage 

some red blood cells which become more numerous in the foot due to vaso¬ 

dilation and therefore influence the oxygen carrying capacity of the 

blood. Further study is necessary to investigate these physiological 

responses. 
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Thermal Characteristics of Artificial Turf 

Figure 2. Relationship between the temperature outside the 

stadium and on the turf. 

Figure 3. Relationship between the temperature outside the 

stadium and in the turf. 
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For the environments of this study, it appears that the temperature 

36 inches above the artificial turf is similar to the ambient air tem¬ 

perature outside the stadium. The temperature on and in the artificial 

turf is much greater than the ambient air temperature, especially at 

higher air temperatures. Although surface temperature is not necessar¬ 

ily the most important temperature in terms of potential heat illness, 

it should be considered because the player is in constant contact with 

the surface. Further study is necessary to evaluate physiological re¬ 

sponses of the foot-turf contact at elevated temperatures, 
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ABSTRACT 

Since 1970, urban and suburban growth in the United States has had 

a profound impact upon the agricultural sector of the country. It is 

estimated that nearly 2.5 million acres of rural land are being convert¬ 

ed annually from agricultural to non-agricultural uses; 49% of which is 

designated prime farmland. As the rate of rural-to-urban conversion 

escalates and becomes increasingly widespread geographically, the need 

for careful documentation and empirical analyses becomes ever more im¬ 

portant. This paper investigates the extent and type of farmland con¬ 

version to urban use in Montgomery County, Alabama (1950-1980), an area 

of rapid rural-to-urban conversion. 

INTRODUCTION 

Urban and suburban growth in the United States since 1970 has had a 

significant impact upon land use, real estate speculation, property 

taxation, and the agricultural sector. Highly productive agricultural 

land is being converted to non-agricultural uses; the cost of providing 

public services is increasing; large tracts of potentially productive 

farmland are lying idle inbetween rural subdivisions; and the sale of 

land in remote, rural areas for investment and second home purposes 

creates stress in rural communities, undermines the economic viability 

of agriculture, and limits the amount of productive farmland available 

for food production. In the United States, nearly 2.5 million acres of 

rural land are converted annually from farmland to urban use, 49% of 

which is designated prime farmland (Furuseth and Pierce 1982) . Although 

there exists a variety of factors contributing to this adverse situa¬ 

tion, all may be categorized under the general processes of economic 

growth and urbanization (inclusive of suburbanization and exurbaniza¬ 

tion). That is, the decentralization of the urban population, along 

with industrial growth at the fringe and physical expansion of the urban 

infrastructure (transportation and public utilities) have occurred at 

the expense of surrounding farmland. In the wake of this rural-to-urban 

Manuscript received 17 August 1985; accepted 30 October 1985. 

24 



Rural-Urban Land Use Conversion in The South's Black Belt 

conversion process, however, the benefits of conserving farmland are 

being realized. 

In addition to its value as a commodity the potential contribution 

of farmland includes fiscal contributions through the agricultural in¬ 

dustry, food and fiber, open space, and a logical basis for monitoring 

urban expansion. As the rate of rural-to-urban conversion escalates and 

becomes increasingly widespread geographically, the need for careful 

documentation and empirical analyses becomes ever more important. This 

study investigates the conversion of farmland to urban use in Alabama's 

Black Belt.2 Specifically, the study examines the extent and type of 

farmland conversion for Montgomery County, Alabama as well as the ele¬ 

ments underlying this conversion process between 1950 and 1980. 

ELEMENTS IN FARMLAND CONVERSION 

There are a variety of factors contributing to the conversion of 

rural land to urban use. These may be categorized as general economic 

growth, urban expansion, suburbanization, and exurban development. Com¬ 

mon to all four categories is the element of population -- its rate of 

growth and especially the process of migration. Migration patterns have 

been changing; traditional rural-to-urban patterns have given away to 

more recent urban-to-rural and suburban-to-rural movements (Table 1) . 

This outward movement of households has been closely tied to the accumu¬ 

lation of affluence and mobility. In particular, exurban development 

has responded to the need and wants of incoming middle and upper income 

residents whose spatial mobility and effective demand in the market is 

greatest. As the farm population continues to decline and the non-farm 

population increases (Banks 1977), industrial, retail, residential, and 

leisure activities wishing to service this new market respond. For 

example, rural subdivisions, recreation parks, golf clubs, and regional 

shopping centers are springing up in the outlying countryside. More¬ 

over, this new semi-urban, semi-rural population lives and works at low 

densities requiring new, extensive, and often cost-inefficient public 

infrastructure. As a result, large tracts of farmland are taken out of 

production to supply these needs. 

In addition to the aforementioned direct impacts which usually ac¬ 

company the conversion of farmland to urban uses there exist indirect 
effects which are associated with the less tangible but nevertheless 

significant changes in land values and speculation, the structure of 

farming, private land banking, idling of farmland, and rural infrastruc¬ 

ture. Not only are these the most visible products of development but 

also the most influential forces affecting the behavior of the farmer 

since they create a farming environment involving risk and uncertainty, 

particularly along the rural-urban fringe. Coughlin (1981) suggests 

that farmers and other rural residents begin to lose their political, 

2 
The Alabama-Mississippi Black Belt is a physiographic district and in¬ 

cludes the following counties in Alabama: Bullock, Dallas, Greene, Hale, 

Lowndes, Marengo, Montgomery, Perry, Sumter, and portions of Autauga, 

Macon, Pickens, and Russell counties (Sapp and Emplaincourt 1975). 
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Table 1. Migration Between 

the United States 

Metropolitan 

: 1965-1970, 

and Nonmetropolitan 

1970-1975, and 1975- 

Areas in 

-1980. 

1965-1970 1970-1975 1975-1980 

Metropolitan to non¬ 

metropolitan migrants 

5,457,282 6,721,000 9,736,201 

Non-metropolitan to 

metropolitan migrants 

5,809,415 5,127,000 6,357,210 

Gross migrants 11,266,697 11,848,000 16,039,411 

Net migrants to metro¬ 

politan areas 

352,133 -1,594,000 -3,378,991 

Initial metropolitan 117,825,098 

population base 

122,449,000 133,689,135 

Initial non-metropolitan 

population base 

55,832,216 57,041,000 73,692,853 

Gross migration rate3 64.9 66.0 77.6 

Metropolitan out¬ 

migration rate 

46.3 54.9 72.8 

Non-metropolitan out- 104.1 89.9 86.3 

migration rate 

3Ratio of total migrants to total initial population times 1000. 

Ratio of out-migrants to initial population times 1000. 

Sources: U.S. Bureau of the Census, Current Population Reports, Series 

P-20, Mobility of the Population of the United States: March 1970 to 

March 1975, No. 284 (1975A); March 1975 to March 1980, No.331 (1980). 

economic, and social status in the community in which they live as they 

become outnumbered by people from different political, economic, and 

social interests. And, as the political complexion of an area changes, 

the ability of farmers to preserve the status quo of the agricultural 

environment diminishes. Farmers may be threatened by a lowered water 

table through the proliferation of large unserviced lots, crops and 

equipment are subject to vandalism, and increased value of farmland 

limits farm expansion. In the absence of special legislation this sub¬ 

jects the farmer to higher property, school, and infrastructure taxa¬ 

tion. These negative spillover effects have resulted in a shift in the 

structure of farming, including part-time farming, hobby farming, market 

gardening, and type of crops grown. 

Finally, urban areas are served by their hinterlands in a number of 

ways. Not only does the rural-urban fringe offer excellent amenity and 

recreational opportunities but also serves as an important source for 

needed physical resources by urban residents. Water reservoirs, sand 

and gravel operations, industrial parks, and utility and transportation 

corridors are vital to the growth and functioning of urban areas. Un¬ 

like the indirect spillover effects resulting from population growth in 
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the rural fringe, the resource hinterland is affected by growth through¬ 

out an entire urban area along with change in service demand by its 

population. In this way, the resource hinterland represents a more 

pervasive influence on land use conversion at locations distant from the 

rural-urban fringe. 

FARMLAND LOSS IN THE SOUTH'S BLACK BELT 

The National Agricultural Lands Study (1981) derived an annual 

average rate of rural-to-urban conversion of slightly over 2.5 million 

acres; 70% of which was consumed by urban, built-up, and transportation 

uses. This rate of conversion is more than doubled (5.5 million acres) 

if the movement of land into speculative and investment uses is added. 

Within the United States, there are significant regional variations in 

the changes to the agricultural land base (Table 2). The Northeast, 

which contains 25% of the nation's population, accounted for a loss of 

nearly 3 million acres. By comparison, the North Central region which 

is the most industrialized region and contains the highest concentration 

of prime farmland (Vinlng 1977) , accounted for over 5 million acres of 

lost farmland. The West lost the second highest proportion of cropland 

(23%) to urbanization and water projects. Finally, the South accounted 

for over one-half of the total land converted to non-agricultural uses 

(12 million acres), moreover, an additional 15 million acres shifted out 

Table 2. Cropland for the U.S. 

Census Region 

Northeast North Central West South Total 

Cropland's 

Share of Region's 

Rural Land 1977 (%) 

20 35 18 22 37 

Quantity of 

Cropland Consumed 

(10° acres) 

0.6 1.6 0.7 2.5 5.4 

Cropland's Share of 

Rural Land Converted 

(%) 

20 31 23 21 23 

Pastureland and 

Rangeland Consumed 

(10° acres) 

0.1 O
 

0
0

 

1.3 2.1 4.3 

Other Agricultural 

Uses Consumed 

(106 acres) 

2.3 2.8 1.0 7.4 13.5 

Total 3.0 5.2 3.0 12.0 23.2 

a 
bMeasured in millions of acres. Adapted from NALS Final Report 1981. 

^Land producing forage plants for animals. 

Includes forest land, water, land reserved for wildlife, commercial 

feedlots, greenhouses, and nurseries. 

Source: Furuseth, 0. and J. Pierce. 1982. Agricultural Land in an 
Urban Society, Association of American Geographers: Washington, D.C. 

27 



Richetto and Moon 

of crop production into forestry. In an effort to depict more accurate¬ 

ly the geographical dimensions of the magnitude and rate of the sizeable 

shift in land use in the South, the remainder of this paper examines the 

conversion process for one of the leading agricultural producing regions 

in the South — the Black Belt, specifically Montgomery County, Alabama. 

Case Study: Montgomery County is situated in the South's Black Belt, a 

low, valley-like region that extends east-to-west across the states of 

Alabama and Mississippi3 (Fig. 1) . Although the Black Belt is nearly 

three hundred miles long and reaches a maximum width of fifty miles, 

this farming region narrows to approximately fifteen miles while the 

ground surface slopes gently northward in Montgomery County. Extremely 

wet and dry conditions make both the Grumusol and Rendzina soils in this 

region virtually unworkable, yet it has been a major agricultural re¬ 

gion. Also, the nature of the soils and bedrock result in an unusally 

deep water table (Dixon and Nash 1968) . Notwithstanding these and other 

problems associated with the Black Belt soil, the high fertility of the 

region in combination with adequate rainfall and seasonal temperature 

provide an excellent potential for agriculture (Burgess et al. 1960). 

In 1981, for example, agricultural products accounted for over $39.4 

million of the county's economy, over $116.8 million of the region's 

economy, and over $2.4 billion of the state's economy (Alabama Depart¬ 

ment of Agriculture and Industries 1982). During that same year, a 

Black Belt county was among the state's leading producers of corn, 

cotton, hay, oats, sorghum, soybeans, and wheat. 

Baseline data for the study's analysis was generated from aerial 

photographs (1:6000 for 1950, 1958, 1973, and 1980), U.S. Census of 

Population and Agriculture, and various state production reports. In an 

effort to more carefully document the timing, magnitude, and spatial 

patterns of the rural land conversion process, Montgomery County was 

subdivided into near-equal quadrants. In this way a more thorough 

within region analysis of land use change in the county could be ascer¬ 

tained.1* Finally, the study focused on three factors which have and 

continue to affect substantial conversion of rural land to urban use; 

population, industrialization, and transportation (Dill and Otte 1970; 

Zeimitz et al. 1976; Bryant 1980; Briggs 1983). 

Between 1950 and 1980, both Montgomery County and the City of Mont¬ 

gomery experienced a substantial increase in population, a complete 

reorganization of industry, and major improvements and expansion in 

transport systems. Since 1950, the City of Montgomery's population 

increased by more than 70 thousand people (54%). Moreover, Montgomery 

County in comparison to other Black Belt counties has the greatest per¬ 

centage of urban residents and the highest rate of urbanization (Figure 

3Grumusol and Rendzina soils give the Black Belt its dark color and 

therefore, its name. Grumusol soils are clay with a brown surface 

horizon which develop vertical cracks when dry and when wet become 

plastic and tenaceous. Rendzina soils are characteristically black, 

friable, organic, and base-rich subsurface horizon with calcium carbo¬ 

nate but without accumulated clay. 
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Figure 1. The study area. 

2). By contrast, nine other counties in the Black Belt suffered a loss 

in population during the same time period. Finally, in spite of Mont¬ 

gomery County's overall economic growth, its rural segment of the popu¬ 

lation decreased from 29,497 to 19,431 between 1950 and 1980, while its 

'‘Five hundred-and-nine parcels were numbered, measured by a digi¬ 

tizer, and placed into one of three land use categories; farmland — 

cleared and pastureland, forest — wooded land, and developed — urban¬ 

ized area including industrial sites. 
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Figure 2. Percent urban population growth for Montgomery County, 

the Black Belt, and the state, 1950-1980. 

urban segment grew from 109,467 to 177,607 during the same thirty-year 

period. 

In addition to these significant changes in population, Montgomery 

County's industrial base experienced change and growth since 1950. Of 

the 225 firms that were operative in 1983, 144 (64%) located in the 

county after 1949. Twenty-one of the thirty-seven establishments (em¬ 

ploying 100 or more persons) are post-1950 firms. Also, by virtue of 

its size and potential impact on the surrounding area, industrial park 

development may result in large-scale, land use conversion. Since the 

late 1950's three major industrial parks have been developed in the 

county; Montgomery Industrial Terminal (1958) , Gunter Industrial Park 

(1972), and Interstate Industrial Park (1981) (Figure 3). Collectively, 

the industrial parks occupy nearly 1,700 acres of once productive farm¬ 

land. Yet to be determined is the amount of surrounding farmland ad¬ 

versely affected (farming retention, water runoff, land speculation) by 

the development of these industrial parks. 

Finally, major changes in Montgomery County's transportation system 

occurred throughout the thirty-year study period. Over 52 miles of 

highway were built. Moreover, the City of Montgomery's transportation 

system is well integrated into the state's network along with the other 

major metropolitan areas in the South. In particular, the construction 
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Figure 3. The location of major industrial 

parks in Montgomery County. 

Table 3. Farmland Lost in Montgomery County by Quadrant, ]950-1980. 

Square miles 

Quadrant Lost % 

Northwest 44.4 21.6 

Northeast 10.2 6.5 

Southwest 13.1 6.6 

Southeast 

r-* 

r- 
CN 12.1 

Total 95.4 46.8 

Source: calculated by authors. 
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of Montgomery's bypass and the improvement of the Selma highway have 

been instrumental in directing the expansion of the city's urban fringe. 

Between 1950 and 1980 the total amount of farmland in the study 

area decreased from 566 square miles to 470 square miles (16.9%). The 

greatest loss of farmland occurred in the northwest quadrant although 

two other quadrants suffered loss (Figures 4a and 4b, Table 3). In 

1950, of the 790 square miles in Montgomery County, only 26.98 square 

miles (3.4%) were designated as urban (all of which were concentrated in 

the northwest quadrant. By 1958, the number of square miles devoted to 

urbanization had more than doubled (54.85) whereas some of this develop¬ 

ment occurred in the northeast quadrant. Thereafter, the conversion of 

farmland to urban use increased rapidly. In fact, nearly 92 square 

miles of farmland was converted to non-agricultural uses by 1980, repre¬ 

senting a 240% increase during the study period (Table 4). Furthermore, 

nearly 75 of the 92 square miles converted to urban use were designated 

as prime farmland (Table 5) (U.S. Department of Agriculture 1977). 

Attendant to this sizable loss in prime farmland is that the number 

and average size of farms in Montgomery County have declined. Between 

1950 and 1978 the number of farms decreased from 2,955 to 744, while the 

average size of farms decreased from 500 acres In 1974 to less than 380 

acres in 1978 (Figures 5a and 5b). Moreover, although the average mar- 

Table 4. Percent of Land 

Quadrant. 

Designated Developed. , Forest, and Farmland by 

Year Quadrant 

t 
Developed 

T 
Forest 

7 
Farmland 

1950 Northwest 13.0 15.8 71.1 

Northeast 0.0 26.2 73.8 

Southwest 0.0 22.5 77.5 

Southeast 0.0 34.3 66.7 

1958 Northwest 26.5 16.1 57.4 

Northeast 0.3 24.6 75.1 

Southwest 0.0 30.7 69.3 

Southeast 0.0 49.3 50.7 

1973 Northwest 37.2 14.2 48.6 

Northeast 5.7 19.2 75.1 

Southwest 0.0 31.0 69.0 

Southeast 0.0 47.0 53.0 

1980 Northwest 37.4 13.1 49.3 

Northeast 8.5 24.2 67.3 

Southwest 0.0 29.2 70.8 

Southeast 0.6 45.8 53.6 

Percentages may not sum to 100 due to the presence of water. 

Source: calculated by authors. 
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Table 5. Urban Development on Prime and Non-Prime Farmland for Mont¬ 

gomery County, Alabama. 

Prime Non-Prime 

Year Farmland Farmland Total 

1950 25.6 mi2 1.4 mi2 27.0 mi: 
9.2% 0.8% 10.0% 

1958 47.2 mi2 7.6 mi2 54.8 mi' 

16.9% 4.3% 21.2% 

1973 71.1 mi2 14.3 mi2 85.4 mi: 

25.5% 7.2% 32.7% 

1980 74.6 mi2 17.2 mi2 91.8 mi' 
26.8% 8.9% 35.7% 

a 
The total amount of prime and non-prime farmland in Montgomery County 

is 278.9 mi2 and 511.1 mi2, respectively. 

Source: Alabama Department of Agriculture and Industries, Alabama 
Agricultural Statistics, Bulletin nos. 7, 15, 23 (1958, 1973, 1981). 

ket value of agricultural products sold per farm in the study area has 

been traditionally higher than other counties in the Black Belt and the 

state as a whole, since 1974 the value of marketed products has been in¬ 

creasing at a decreasing rate. At present, this rate of increase has 

fallen below the rate calculated for other Black Belt counties. 

All three of the above shifts may be viewed as 'second order' im¬ 

pacts associated with the substantial loss of prime farmland. That is, 

there appears to be not only less farming within the county, but that 

the type and mode of farming has altered. On the one hand, the amount 

of acres devoted to cotton, peanuts, cattle, and corn has declined dra¬ 

matically, while wheat and soybean production have been the primary sub¬ 

stitutes (Table 6). On the other hand, two different modes of pro- 

Table 6. Acres Harvested of Selected Agricultural Activities for 

Montgomery County, Alabama. 

Year Wheat Soybeans Cotton Corn Peanuts Cattle3 

1950 209 1,000 13,910 28,100 2,000 80,400 

1955 450 100 11,770 17,300 1,080 93,200 

1960 600 400 9,350 18,900 1,000 94,500 

1965 300 1,000 8,200 8,300 450 100,200 

1970 1,450 12,500 5,050 3,450 639 89,500 

1975 1,900 31,000 3,300 3,100 200 87,000 

1980 5,000 45,400 1,600 4,000 170 64,000 

aThe values in the column labelled Cattle reflect the number of cattle. 

Source: Alabama Department of Agriculture and Industries, Alabama 
Agricultural Statistics, 1950, 1955, 1960, 1965, 1970, 1975, 1980. 
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Rural-Urban Land Use Conversion in The South's Black Belt 

Figure 5a. The number of farms in Montgomery County, the Black 

Belt, and the state, 1950-1978. 

Black Belt (Minus 

Figure 5b. The average size of farms in Montgomery County, the 

Black Belt, and the state, 1950-1978. 
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duction that are likely to exist near large urbanizing areas, for ex¬ 

ample, Montgomery County, have become more apparent as local farmers 

attempt to compete with alternate land uses. First, the hobby farm is 

both a source of recreation and relaxation, as well as a substantial tax 

deduction. Between 1978 and 1982 the number of hobby farms increased by 

15 percent nationwide. Secondly, the market garden farm involves small- 

scale farmers supplying local markets with fresh produce. Neither of 

these two modes of farming require an individual to be grounded in con¬ 

ventional farming methods. Rather, this new group of farmers are more 

aptly called agricultural entreprenuers, and are competing with tra¬ 

ditional farmers for prime farmland. The result has been the creation 

of an economic environment wherein it has become economically rational 

for the traditional farmer to either sell out to urban development or 

shift away from conventional farming to those activities catering to the 

adjacent urban area (Healy and Short 1983). Preliminary evidence sug¬ 

gests that there has been increasing popularity of both the hobby and 

market garden farm in Montgomery County since 1980. This is reflected 

in an increase in the total number of farms in the county since 1978 

(nearly 900) of which 63% range between 40 and 70 acres in size. 

SUMMARY 

Since 1950, agriculture as a whole has declined in Montgomery Coun¬ 

ty. Farmers and farming practices in the study area have been affected 

adversely by local urbanization pressures (including population growth, 

industrialization, and transportation) as well as regional, state, and 

national agricultural policies. While the county's population experi¬ 

enced a 54% increase, a 178% increase in its industrial base, and a 240% 

increase in the built-up urban area; the county's agricultural community 

has lost over 31 thousand acres of prime farmland (approximately 48.5 

square miles). Moreover, the average size, number, and overall produc¬ 

tion of farms has fallen below the average for the Black Belt as a 

whole. Noticeable shifts in type and mode of farming also have occur¬ 

red. Finally, the per capital conversion rate of rural-to-urban land 

use is estimated to be .714; for each additional person added to the 

county's population .714 acres of farmland are converted to non-agricul- 

tural use (Moon, 1984). Therefore, if the population of Montgomery 

County continues to grow as it has since 1950, and if no new land use 

policy is implemented, the amount of farmland converted to urban use 

will total over 86 thousand acres (47% increase since 1980) by the year 

2000 (Table 7). 

While these modifications may be part of a larger regional, state, 

or national trend, Montgomery County has experienced this transition at 

a rapid pace. Although there exist six major programs in the United 

States designed to monitor the amount and rate of farmland conversion5. 

5The major programs presently in operation throughout the United 

States include; restrictive agreements, preferential assessment, agri¬ 

cultural districting, preferential valuation, income tax credit, and 

deferred taxation. For a detailed discussion see (Coughlin et al. 1980, 

and Richetto 1983) . 
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Table 7. Future Rural-to-Urban Land Use Conversion In 

Montgomery County, Alabama. 

Year Population Acres of Farmland Lost 

1980 197,038 

1990 216,388 

2000 235,738 

2020 274,438 

2050 332,448 

58,739 

72,555 

86,371 

114,003 

155,450 

Source: calculated by authors 

the State of Alabama, and particularly Montgomery County, have a weak. 

If any, land use policy to conserve or protect the conversion of farm¬ 

land to urban use. It is felt that the findings of this study suggest 

that without the development and effective implementation of such a land 

use policy, the loss of farmland in Montgomery County will continue at 

an above normal rate, and may result in further reductions in overall 

agricultural productivity for the county, the Black Belt, and the state. 
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F. A. P. BARNARD AND ALABAMA'S FIRST OBSERVATORY1 

Robert Mellown 
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Science has been an important subject in the curriculum of the Uni¬ 

versity of Alabama since its opening in 1831. The faculty at that in¬ 

stitution during the antebellum period was particularly distinguished in 

geology and astronomy. Professors Richard T. Brumby, Michael Tuomey, 

and John Mallett performed pioneering research in documenting the miner¬ 

al resources of the state. In addition, Mallett is also credited with 

the first exact atomic weight determination made in America. However, 

it was the work of Frederick Augustus Porter Barnard which placed the 

University of Alabama in the forefront of American Astronomy.2 

The United States was slow to recognize the importance of astrono¬ 

my. Yale College, Professor Barnard’s alma mater, purchased a telescope 

with a ten foot focal length and a five-inch aperture in 1828 while 

Barnard was still a student there. Its installment in 1830 in a steeple 

of one of the college buildings did not prove to be a very satisfactory 

arrangement and restricted its effectiveness. The first real Observa¬ 

tory in the country was constructed at Williams College in Massachussets 

in 1836. It was soon followed by the erection of three others at West¬ 

ern Reserve College in Ohio, the High School Observatory in Philadel¬ 

phia, and the West Point Observatory in Annapolis. All were constructed 

In 1838.3 During that year F. A. P. Barnard, who had just joined the 

faculty of the University of Alabama, presented to the board of trustees 

a set of plans to construct and equip an Observatory at the Tuscaloosa 

institution.4 

Born in Sheffield, Massachussets, on May 5, 1809, Barnard had grad¬ 

uated from Yale in 1828. He then taught at the American Institution for 

the Deaf and Dumb in Hartford, Connecticut, at Yale, and still later at 

the New York Institution for the Deaf and Dumb. He, himself, had im¬ 

paired hearing, but he never allowed it to restrict his career.5 

The board of trustees was receptive to Barnard's proposed plan 

which called for an initial sum of money to order instruments and later 

sums to construct the Observatory. The small brick building was eventu¬ 

ally built in 1843-44 in what was then an isolated section of the cam¬ 

pus. It consisted of a large central section capped by an eighteen-foot 

diameter revolving dome (Fig. 1). A transit room with a north-south 

^his article is one of a series of invited papers dealing with Science 

in Alabama. 
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Figure 1. The Old Observatory, one of four surviving buildings of the 

original campus of the University of Alabama was planned by F. A. P. 

Barnard and built in 1844. The photograph is a copy of a engraving done 

by Photo Engraving Company, New York from Willis G. Clark's History of 
Education in Alabama 1702-1889. 

slit in the roof was located on the west end while the east contained a 

small office with a fireplace and, in time, a large classroom addition. 

The Observatory and its scientific apparatus received national at¬ 

tention in 1856 when it and other early observatories were discussed in 

an article in Harper's New Monthly Magazine. The author, Elias Loomis, 

was himself an astronomer associated with the construction of the West¬ 

ern Reserve College Observatory. Using information, no doubt provided 

him by Barnard, Loomis described Alabama's main equatorial telescope 

which had been designed by Troughton and Simms in London. 

The object-glass has a clear aperture of eight inches, and a 
focal point of 12 feet. It rests upon a pier of masonry 
which rises 11 feet above the floor of the room. The hour 
circle has a diameter of 18 inches with verniers which read 
to one second of time. The declination circle has a diameter 
of 30 inches, with verniers which read to five seconds of 
arc. This instrument is moved by clock-work, and has a vari¬ 
ety of magnifying powers from 44 to 1640; also a filar micro¬ 
meter, and a double-image micrometer. A movable platform 
runs around the room at the height of eight feet from the 
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floor, and gives easy access to the object-end of the tele¬ 
scope and the graduated circles. This telescope cost f800 
sterling. 6 

The brass tube and mounting of this telescope survived as late as 1934 

when it was photographed by the Historic American Buildings Survey; how¬ 

ever, it was apparently destroyed in a misguided scrap metal campaign 

during World War II. Three other telescopes from the antebellum period 

have survived and are on display in the Special Collections area of the 

main library. A brass 2 7/8-inch aperture refractor by Troughton and 

Simms is currently on loan from the Smithsonian Institution which ob¬ 

tained it from the University some years ago; its original eye-pieces 

and filters were found recently at the University. Also, the tube of a 

portable 4-inch Dolland telescope was discovered in the attic of the 

Physics Building. This seven-foot wooden structure conveniently un¬ 

screws into two pieces at a central brass fitting; unfortunately the 

objective and original stand of this handsome instrument are missing. 

The University does possess a small 2-inch refractor and one of the two 

documented micrometers. These small portable telescopes were ordered in 

the early 1840s and were in use before the large equatorial instrument 

was finally installed under the dome in 1849. The construction of such 

a telescope was a lengthy undertaking. Even though it had been part of 

the original 1839 plan for the Observatory approved by the board of 

trustees, Barnard had warned them that, "Such is the difficulty of con¬ 

structing accurate astronomical instruments, and so great the expense 

and skill necessary in their graduation that several years, probably 

five or six, will be consumed in the construction of such a one as is 

required to complete the furniture of our observatory."7 

One important aspect of the University Observatory was determining 

the correct time. In an era before modern communications it was very 

difficult to arrive at "standard" time which could vary considerably 

from one place to another. The west room of the Observatory once con¬ 

tained a transit circle with a 4-inch objective, made by Troughton and 

Simms. It was put in place in the summer of 1844. This instrument, now 

lost, had a focal length of five feet and a four-foot-diameter circle 

readable to a single arc second. It was used to determine the meridian¬ 

crossing times of stars with known celestial coordinates, which permit¬ 

ted accurate setting of the observatory's custom-designed clocks, also 

imported from London. Both of these timekeepers, one a sidereal clock 

by Molyneux and the other a solar clock by Dent are now in the main 

library. 

The sidereal clock was designed to record twenty-four hours or one 

sidereal (star) day when the earth turns once with respect to the stars. 

The solar day, or the time for the earth to turn once with respect to 

the sun, is longer than the sidereal day because the earth's orbital 

motion about the sun causes the sun to move eastward in the sky about 

one degree each day. The earth has to rotate this one degree extra to 

make a complete solar day. Regulated by observations made with the 

transit, the sidereal clock could be used to set the solar clock, thus 

precisely recording the exact time of day. 
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Most of the instruments in the Observatory were custom-designed by 

European opticians. Professor Barnard made one trip to London to secure 

their purchase, but it required many months before they were completed 

and still longer to ship them from Europe to inland Alabama. The Moly- 

neux sidereal clock, shipped from London early in 1840, sat in a Mobile 

warehouse for six months because the river to Tuscaloosa was too low for 

steamboats. Although the clock became tarnished from its long sea voy¬ 

age and layover, Barnard was pleased with its accuracy.® 

Just as today, astronomy was taught not only by direct study of the 

heavenly bodies, but also through illustrated lectures. In 1844 Presi¬ 

dent Basil Manly recorded in his diary that the University had purchased 

a "Drummond Light Microscope" which could be "converted into a Polari- 

scope, or magic lantern, at pleasure." According to Manly it furnished 

"a great variety of optical illustrations of remarkable brilliancy and 

beauty." He noted that it had also "excited an interest among the citi¬ 

zens of Tuscaloosa, many of whom have visited the University to witness 

the exhibition of it."® Though this forerunner of the modern slide 

projector no longer exists, the University still retains sixteen hand- 

painted English glass lantern slides of the period. One beautiful view 

of the moon has a mounting with grooves, probably used to show phases 

and eclipses by means of overlays. Other topics include a "modern" 

(1850s) solar system with recently discovered asteroids, Halley's comet, 

nebulae, constellations, and Herschel's model of our galaxy. 

Despite his heavy teaching load and his involvement with the con¬ 

struction and equipping of the Observatory, Barnard found time for other 

scientific pursuits. He wrote scientific papers and almanacs, and in 

1846 he and L. C. Garland, another University of Alabama professor, were 

primarily responsible for surveying the disputed border between Alabama 

and Florida.1® 

Of equal importance to Barnard's research in astronomy was his pio¬ 

neering work in photography. Starting in 1841 Barnard developed a pro¬ 

cedure which greatly shortened the exposure time of photographic plates. 

In the same year he opened the first Daguerreotype studio in the south 

In Tuscaloosa. He also continued to experiment with photography in his 

classes, thus giving the University of Alabama the distinction of having 

been one of the first institutions in the nation to teach photography in 

its curriculum.11 

In 1851 on learning of the Frenchman, L. Foucault's pendulum exper¬ 

iments demonstrating the earth's rotation, Barnard set up a permanent 

public exhibition in the rotunda of the old state capital in Tuscaloosa. 

The pendulum consisted of a thirty-five pound lead ball at the end of a 

thin, 88-foot steel wire suspended from the dome of the building on a 

universal joint turning upon knife-edges. The range of vibration on the 

floor was approximately twenty-five feet. A double vibration occurred 

every ten and two-fifths seconds and a complete revolution of the direc¬ 

tion of swing took place every fourty-three hours and forty-eight mi¬ 

nutes as a result of the earth's rotation under the pendulum. This 

apparatus remained an attraction in the old building for a number of 
12 years. 
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After a dispute concerning the curriculum at the University, Bar¬ 

nard left Alabama in 1854 for the University of Mississippi at Oxford, 

where he accepted the Professorship of Mathmatics, Civil Engineering, 

and Astronomy. At Mississippi he obtained money to build an impressive 

Observatory on a much larger and grander scale than the earlier Alabama 

building. The most important piece of equipment in it was to be a 

telescope with an eighteen and one half-inch objective—nothing less 

than the largest refracting lens in the world at the time. Though the 

lens was ordered from the American firm of Alvan Clark and Sons it was 

never delivered to Mississippi because of the outbreak of the War Be¬ 

tween the States. It was instead later mounted in a telescope at the 

Dearborn Observatory, now part of Northwestern University at Evanston, 

Illinois. In the meantime Barnard, then chancellor of the University of 

Mississippi, but an opponent to secession, left for the north where he 

eventually became president of Columbia College (now University). Bar¬ 

nard College is named in his honor.12 

Barnard's other Observatory at Tuscaloosa also suffered from the 

national conflict. During the early war years observations and 

calculations made at Tuscaloosa were used in compiling almanacs 

published in the Confederacy. The effectiveness of the Observatory was 

seriously affected in the closing weeks of the Civil War when most of 

the University of Alabama was destroyed in a Federal raid led by General 

John T. Croxton. President L. C. Garland described the consequences of 

the raid in a terse, final entry in the observatory's transit log: 

On the 4th of April 1865 the University buildings with 
the exception of the Observatory were burned by the Yankee 
raid. But the Observatory was forced open—all of its in¬ 
struments were more or less injured, and many rendered en¬ 
tirely useless. One or two of the eyepieces of the Transit 
were carried away, together with the collimating eyepiece. 
The other lenses including the object lens were saved and 
sent for safe keeping to the Lunatic Asylum.14 

The Observatory and most of its instruments survived, but because 

of the devastation of the rest of the University and the extreme poverty 

of the state, use of this equipment was reduced to teaching. It was to 

be many decades before the institution regained its former antebellum 

pre-eminence in scientific research. 

Today, however, astronomy at the University of Alabama is not just 

a thing of the past. The Department of Physics and Astronomy is active 

in teaching and research, offering an undergraduate minor in astronomy, 

and graduate students can obtain doctoral degrees in astrophysics. The 

Old Observatory has long since been replaced by a more modern facility 

located on top of the physics building, but it still stands—an enduring 

memorial to the state's pioneer efforts in the field of astronomy. 
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REVIEW 

Elliott, Robert H. 1985. PUBLIC PERSONNEL ADMINISTRATION; A VALUES 

PERSPECTIVE. Reston Publishing Co., Reston, VA 22090 

Professor Elliott has written a book which breaks the standard mold 

of texts on personnel administration. He offers an analysis of the 

field which looks beyond the mere application of human resource techno¬ 

logy. He emphasizes, more than any writer in the past, the importance 

of values in personnel administration. 

The main thesis of the book is that public personnel specialists 

face conflicting value dilemmas, and the way in which they resolve these 

dilemmas has considerable impact on the formulation of public personnel 

policies. The author seeks to improve understanding of the public 

personnel policy-making process by devoting attention to the field's 

underlying value dimensions. 

The list of primary values which are considered to influence the 

field include; elitism, spoils politics, racism, sexism, merit, pro¬ 

tectionism, political neutrality, rationalism, efficiency, executive 

leadership, political responsiveness, equity, social respresentative- 

ness, and professionalism. 

Each of these primary values is described by its impact on the 

practice of public personnel administration. However, most of the book 

explores in considerable detail the problems and issues which arise when 

these primary values are in conflict. 

Such conflicts pose dilemmas for the personnel administrator and 

policymaker. These dilemmas are what the author refers to as major 

value conflicts. The most obvious, as seen throughout U.S. history, is 

the conflict between the values of merit and spoils. The politician 

desires to fill public jobs with political supporters by going around 

the traditional selection process, whereas the personnel administrator 

hires strictly on level of attained competence. Other major value 

conflicts include efficiency vs. political responsiveness and equity vs. 

social representativeness. 

Additionally, the author uses his value analysis approach to pro¬ 

vide an in-depth coverage of a number of contemporary issues, such as 

the general area of women's rights (including comparable worth, sexual 

harassment, the dual career couple, and pregnancy discrimination), mi¬ 

nority relations, cutback management and the sometimes "pseudo-scientif¬ 

ic" nature of the personnel field. 

These Issues are discussed in such a way that the book becomes very 

useful in providing the reader with a framework for understanding the 

deeper and more enduring value forces shaping the field and the society 

in which it operates. 
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Having used the book with great success in classes that I teach in 

personnel administration, I have recommended it to colleagues and per¬ 

sonnel practitioners as a new and enlightened approach. 

James A. Johnson, Jr. 

Department of Public Administration 
Florida State University 
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REVIEW 

Whitney, Charles A. 1985. WHITNEY'S STAR FINDER. Alfred A. Knopf, Pub¬ 

lisher, New York, 107 pp, paperback. 

If your watch stops on an outing, can you reset it by the sun? Can 

you tell ancient legends around a campfire and illustrate them profusely 

with pictures in the stars? Can you see more than one sunset in a day's 

time without risking jet lag? I can, but then, I've just read the 

latest edition of Whitney's Star Finder. 

Charles A. Whitney, physicist at the Smithsonian Astrophysical Ob¬ 

servatory and professor of astronomy at Harvard, has updated his wonder¬ 

fully clear and practical guide to the heavens to be specifically help¬ 

ful in viewing Halley's Comet this winter and spring, but the book is 

one of the best I've seen for amateur stargazers any place and any time. 

The starfinder in the book's back pocket has a southern hemisphere side 

as well as a northern hemisphere side, and its use is clearly explained 

on the pocket. 

The subtitle of the book is "A Field Guide to the Heavens." That 

describes it precisely. You will not learn much astronomy from this 

book, but you will learn to identify the planets, the bright stars, and 

the constellations, and to use the heavens for time telling and direc¬ 

tion finding. Having done those things, I predict you will be (a) look¬ 

ing for other astronomy books to answer the questions your observations 

have raised, (b) polishing your binoculars, and (c) even thinking about 

investing in a small telescope. The author's enthusiasm makes you want 

to go out and try everything he suggests. 

I know of no better book to give to a young person just getting in¬ 

terested in studying the sky. The language is clear and simple, and so 

are the diagrams and tables. The appendices which begin on page 79, in¬ 

clude a glossary of astronomical terms, a list of the constellations on 

the starfinder and what they represent, and tables listing where and 

when to observe the moon, planets, bright stars, and special events such 

as eclipses, through 1989. 

For $12.95 Whitney's Star Finder is a stellar find, itself. 

Charlotte R. Ward 

Associate Professor of Physics 
Auburn University, AL 36849 
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OBITUARY NOTICE 

EMMETT BRYAN CARMICHAEL 

With the death on 14 November 1985 of Dr. Emmett B. ("Mike") Car¬ 

michael at the age of 90, the Alabama Academy of Science has lost one of 

its most active and truly senior members. 

According to Emmett's own study of his family background, his great 

grandfather came to this country from Ayrshire, Scotland, in about 1800, 

settling in Pennsylvania. His grandfather became a large landowner in 

Virginia, but his father moved to Shelbyville, Missouri, where he raised 

seven children. After high school, Emmett started baccalaureate study 

at Central College in Fayette, Missouri, and then transferred to the 

University of Colorado, completing his B.A. degree in 1918. Following a 

year's service as a second lieutenant in the Ordnance Department, U.S. 

Army, he returned to Colorado for the M.S. degree in chemistry in 1922. 

While in the Reserves from 1919-1929, he served as instructor in organic 

chemistry at Colorado until 1924, when he entered graduate school at the 

University of Cincinnati, where he was an instrutor in biochemistry, re¬ 

ceiving the Ph.D. degree 

in 1927. During the last 

two years of his doctoral 

study, he was also em¬ 

ployed as a bacteriolo¬ 

gist by the William S. 

Merrill Company. 

Emmett Bryan Carmichael 

4 September 1895 - 14 November 1985 

Dr. Carmichael then 

joined the faculty of the 

two-year medical school 

of the University of Ala¬ 

bama at Tuscaloosa as as¬ 

sistant professor, rising 

through associate profes¬ 

sor to professor of bio¬ 

chemistry and head of the 

department. He moved to 

Birmingham when the Bio¬ 

chemistry Department was 

reestablished as an in¬ 

tegral part of the new 

four-year medical school 

in 1945. He relinquished 

bis chairmanship of the 

department, retaining a 

professorship, in 1959, 

when he became assistant 

dean of the University of 

Alabama medical and den¬ 

tal schools. He was 

made Emeritus in 1966. 
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Following his move to Alabama in 1927, Emmett immediately joined 

the three-year-old Alabama Academy of Science. In 1929, he was elected 

First Vice President, and became the sixth President in 1930, following 

the illustrious names of Wright A. Gardner, Stewart J. Lloyd, John R. 

Sampey, Walter C. Jones, and Fred Allison. The history of the Academy 

contains many examples of his activities, only a few of which can be 

presented in detail. One of the earliest was his participation in the 

founding of the Alabama Junior Academy of Science in 1933. The stimulus 

for this was his serving as Academy Councilor to the American Associa¬ 

tion for the Advancement of Science, since one of that Association's 

goals was improvement of science education for high school students. 

The value of the Junior Academy has been demonstrated many times over in 

the succeeding decades. The senior Academy established science clubs in 

Alabama, and made a formal cooperative agreement with Science Clubs of 

America in 1943. Activities of the Junior Academy and the Science Clubs 

have expanded so much over the years that their participation in the 

annual joint meeting held each Spring has more than doubled the total 

attendance. 

Growing out of Dr. Carmichael's interest in science education, his 

most publicized contribution related to the science talent search which 

resulted in the establishment of the General Gorgas Scholarship Commit¬ 

tee, established in 1947 under the honorary chairmanship of Thomas W. 

Martin and with Dr. Carmichael as Chairman of the Board of Judges. Fol¬ 

lowing several years of uncertainty concerning continued funding for the 

scholarships, Mr. Martin organized the Gorgas Scholarship Foundation, 

Inc. in 1952 as a nonprofit corporation, with Dr. James L. Kassner as 

Chairman and Dr. Carmichael as one of the Trustees. He became Chairman 

of the Trustees in 1957, serving in that capacity until 1973, when he 

became Honorary Chairman. Over these sixteen years, he actively organ¬ 

ized and judged each annual competition. 

In addition to these Junior Academy activities, Dr. Carmichael also 

was editor of the Journal of the Alabama Academy of Science for six 

years from 1942-48, and was a member of the Board of Trustees of the 

Academy from 1970 to 1985. 

Dr. Carmichael was a prolific author, publishing over 200 papers in 

medical and scientific journals on such subjects as rattlesnake venom, 

tetanus toxin, anesthetics, barbiturates, etc. He was best known for 

his biographical sketches, dealing primarily with prominent figures in 

Alabama medical science. Throughout many years until very recently, he 

not only attended meetings of the Academy, but usually made several 

presentations of biographical interest at each annual session. He was 

responsible for collecting many artifacts of medical and dental practice 

in Alabama, and set up a magnificent historical museum containing these 

items. This is maintained in conjunction with the Reynolds Historical 

Library in the basement of the Lister Hill Library Building. 

Extending his influence on the science education of high school 

students. Dr. Carmichael had a considerable influence on the basic sci¬ 

ence education of medical and dental students, insisting upon practical 

laboratory experience as illustrating fundamental principles learned 
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from textbooks. Although not all students were enthusiastic about the 

stomach tube approach to analysis of gastric digestion, there is no 

doubt that it served as a partical experience. Graduate students work¬ 

ing towards careers in basic health sciences also benefited greatly from 

Mike's conscientious endeavors toward establishing sound graduate educa¬ 

tion on the Birmingham campus as one of its prominent leaders following 

the 1945 relocation. 

Dr. Carmichael was a vigorous organization man and was responsible 

for establishing local chapters of many societies. Through these, he 

became well known in such organizations as the American Association for 

the Advancement of Science, the American Institute of Chemists, the 

American Chemical Society, Sigma Phi Epsilon, Phi Beta Pi, and Sigma Xi. 

Besides holding local and statewide positions, he attained national 

office in several of these, reaching special importance in the American 

Institute of Chemists. He received many honors, among which were the 

William Crawford Gorgas Award of the Medical Association of Alabama, the 

Alabama Academy of Honor, the Gold Medal Award of the American Institute 

of Chemists, and D.Sc. degrees from Central Methodist College and the 

University of Alabama at Birmingham. He is survived by his wife of 

almost sixty-five years, I.elah Marie Van Hook Carmichael. 

S. B. Barker 
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THE EFFECTS OF PRESURG1CAL INFORMATION ON PATIENT ANXIETY 

AND RECOVERY RATES IN A MILITARY HOSPITAL1’2 

Lewis L. LaFon^ 

Department of Government 
Auburn University at Montgomery 
Montgomery, Alabama 36193-0401 

and 

Judd A. Katz 

Department of Psychology 
Auburn University at Montgomery 
Montgomery, Alabama 36193-0401 

ABSTRACT 

In attempting to determine the effect of presurgical information on 

the reduction of postoperative stress, twenty surgical patients were 

randomly selected and assigned to either an experimental group of ten or 

a control group of ten. Surgical procedures were similar among patients 

in that entry into the abdominal cavity was required in all cases. The 

patients assigned to the experimental group were given presurgical 

briefings as to what to expect prior to surgery, during the surgical 

process, and during postoperative recovery. The control group received 

no formal information regarding the surgery other than what normally 

would transpire between a physician and patient. Four postoperative 

dependent variables were monitored: blood pressure, pulse rate, recovery 

time Cdays), and requests for pain reducing medication. As a signifi¬ 

cant difference between groups on each dependent variable was found, the 

investigators concluded that presurgical information is an effective way 

to reduce the postsurgical stress that accompanies major surgery. 

INTRODUCTION 

Many investigators have given patients particular information prior 

to a stressful medical procedure and their findings suggest important 

benefits for patients. Implicit in a process that provides knowledge 

about a surgical procedure is that the individual will use the infor¬ 

mation to strengthen resistance to the impact of the stressful event. 

Although a surgical operation will produce a certain degree of anx¬ 

iety under normal conditions, any procedure used to reduce preoperative 

anxiety is considered to reduce recovery time and add to the welfare of 

the patient. With the advent of disease related groups (DRG's), where 

payment is based on a set amount rather than 100% reimbursement for cost 

1Manuscript received 2 September 1985; accepted 25 October 1985. 

Research conducted at Maxwell AFB Regional Hospital, Montgomery, AL. 

^Former MPA graduate student. 
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of care, the emphasis in civilian hospitals has been toward fewer pa¬ 

tient days for operative procedures. Hospital personnel are faced with 

questions about establishing preoperative procedures for their surgical 

patients. Answers to these questions have numerous implications from 

shorter recovery times to reduced risk of secondary complications fol¬ 

lowing surgery. The question of whether to visit and instruct the 

patient prior to surgery must be resolved in the best interest of the 

patient. 

Although findings have, not been consistent, providing individuals 

with procedural information has been shown to reduce anger (Vernon & 

Bigelow, 1974) and decrease anxiety (Pervin, 1963). A program of 

research addressing this issue was developed by Johnson and her col¬ 

leagues. This work has demonstrated that sensory information given 

prior to potentially stressful medical procedures has a beneficial 

impact on reported distress during a laboratory experiment on ischemic 

pain (Johnson, 1973); the amount of required tranquilizer and overt 

restlessness during an endoscopic examination (Johnson, Morrissey, & 

Leventhal, 1973); heart-rate stability and "gagging" during an endo¬ 

scopic examination (Johnson & Leventhal, 1974); the amount of pulse rate 

change for children undergoing orthopedic cast removal (Johnson, Kir- 

choff, & Endress, 1975); the overt signs of distress and pulse rate 

change during a pelvic examination (Fuller, Endress, & Johnson, 1978); 

and a reduction in the length of hospital stay for patients who have 

undergone cholecystectomy (Johnson, Fuller, Endress, & Rice, 1978; 

Johnson, Rice, Fuller, & Endress, 1978). 

Some investigators have compared whether informational techniques 

are as effective as specific coping strategies, a form of relaxation 

training, in reducing post operative distress and have even suggested 

that informational techniques might be stress inducing (Egbert, Battit, 

Welch, & Bartlett, 1964; Flagerty & Fitzpatrick, 1978; Johnson, Rice, 

Fuller, & Endress, 1978). However, this issue is far from resolved. 

Langer, Janis, and Wolfer (1975) discovered that patients who were 

taught coping devices prior to surgery facilitated effective stress 

reduction. Coping devices surpassed preparatory information groups, but 

information groups showed improvement over controls on certain measures, 

i.e., requests for medications. 

It was the purpose of this experiment to show that procedural in¬ 

formation prior to surgery reduces postoperative anxiety and discomfort. 

Specifically, it was expected that the procedural information would 

reduce postoperative pulse rate and blood pressure, decrease requests 

for pain medication, and facilitate recovery time. 

METHOD 

Subj ects 

The subjects were 20 surgical inpatients admitted to the Maxwell 

Air Force Base Regional Hospital, Montgomery, Alabama, 

shared a common factor in that they were classified as 

major case was decided on the criteria that the patient 

All subjects 

major cases (a 

would be anes- 
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thetized and the abdominal cavity would be entered). Patients' names 

were obtained by consulting the weekly operating room schedule of major 

cases. During the week of the experimentation, there were 57 major 

cases available for selection. Each case was assigned a number and then 

drawn at random until 20 numbers had been selected. The selected cases 

were then randomly assigned to either the control (3 males and 7 fe¬ 

males) or the information treatment group (4 males and 6 females). The 

racial and age composition of the groups were essentially equivalent. 

Prior to experimentation, the proposed project was submitted to the 

Maxwell Hospital Therapeutic Committee for approval. 

Procedure 

Presurgical briefing. The independent variable in 

tion was the information presented to the patients prior 

the experimental condition, a nurse who was identified 

the surgical team conducted the briefing. This briefing 

this investiga¬ 

te surgery. In 

as a member of 

included: 

1. An explanation of the surgical p rocedure in laymen's terms 

2. An explanation of the anatomical structures involved 

3. An explanation of the nature and purpose of the preparatory 

inj ection 

4. A description of the transport routine to the operating room 

5. A description of the operating procedures and their expected 

effects on the patient 

6. A description, demonstration, and explanation of postoperative 

recovering techniques the patient should use, including deep 

breathing, side to side turning, and coughing 

Subjects in the control group were given only the information rou¬ 

tinely provided by their physicians. 

Dependent variables. Two measures 

obtained. Diastolic blood pressure was 

not as subject to wide fluctuations and 

viduals than systolic blood pressure, 

rate. Higher levels of each indicate 

The second dependent variable of 

fort. This was measured in terms of 

and recovery time as indicated by the 

between surgery and release. 

of postoperative anxiety were 

used as one indicator as it is 

is more comparable across indi- 

The second indicator was pulse 

greater anxiety. 

interest was postoperative discom- 

number of requests for medication 

days of hospitalization required 

RESULTS 

Each dependent variable (blood pressure, pulse rate, recovery time 

days, and requests for pain medication) was analyzed with a separate t 

test for independent samples. The rationale for selecting the t test 

instead for a multiple analysis of variance was that the standard devi¬ 

ations within the cells of the experimental and control groups of all 

the dependent variables were small, when compared with the large mean 

differences. The investigators rationalized that the use of the t test 
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rather than multiple analysis of variance would not spuriously increase 

the probability of a Type I error. 

Means and standard deviations for the dependent variables appear in 

Table 1. The presurgical briefing had a beneficial impact on the indi¬ 

cators of postoperative anxiety and discomfort. Those who received the 

presurgical briefing had mean blood pressure readings which were 9.56% 

lower and mean pulse rates which were 17.71% lower than the control 

group. Similarly, the experimental group made 32.73% fewer requests for 

medication and had a recovery time which was 18.31% shorter than those 

in the control group. 

DISCUSSION 

The results of this study clearly indicate the benefit of the pre¬ 

surgical briefing. Patients receiving the briefing experienced less 

anxiety, required less pain medication, and recovered faster than those 

who only received routine treatment. These findings have meaningful 

implications regarding patient health and hospital costs. 

In terms of patient health, the findings that briefings reduced 

anxiety and requests for medication imply that this procedure might 

enhance natural curative processes as well as having psychological 

benefit. Moreover, fewer requests for pain medication might reduce the 

risk of developing dependency and faster recovery time also reduces the 

chances of acquiring a secondary complication which is hospital-related. 

The monetary implications of these findings are also important. 

Fewer requests for medication and faster recovery times reduce staff 

demands, increase the potential for space utilization, and may have an 

indirect effect on reducing costs incurred in the treatment of possible 

secondary complications. 

In light of the cost-benefit implications, these findings also ad¬ 

dress another issue regarding presurgical procedures. Controversy still 

Table 1. Means and Standard Deviations for the Dependent Variables. 

Treatment Group (N=10) Control Group (N=10) 

Variable M SD M SD t 

Blood pressure 83.2 3.88 92.0 6.06 3.87** 

Pulse 106.4 10.38 129.3 10.31 4.17** 

Recovery Time 5.8 1.03 7.1 1.20 2.6* 

Pain Medication 3.7 0.90 5.5 1.35 3.45** 

* P < .05, two-tailed. 

** P < .01, two-tailed. 
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remains regarding the relative differential benefits of presurgical 

information techniques, with stress coping devices taking a lead in 

reducing postsurgical stress (Langer, et al., 1975). However, the in¬ 

vestigators believe that presurgical information is effective, easier to 

provide, and can be accomplished with inhouse medical personnel (tech¬ 

nicians, nurses, physicians) rather than requiring psychological or 

psychiatric staff to develop and present stress coping devices. The 

easier and less expensive a technique is to employ, the greater its 

chances are to be used in an ongoing hospital routine. 

The investigators recommend future study to determine if audio and 

video type presentations played to patients would have benefits similar 

to the personal briefings. Moreover, group presentations for patients 

about to undergo similar procedures should be investigated. As in the 

present investigation, the outcomes of these studies should be viewed in 

terms of both their benefit to patient health and their implications for 

reducing health care costs. 
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FIELD AND LABORATORY STUDIES ON AMERICAN COCKROACH 

ACTIVITY AND DISTRIBUTION 

Arthur G. Appel 

Department of Zoology-Entomology 
Alabama Agricultural Experiment Station 

Auburn University, AL 36849-4201 

ABSTRACT 

Aspects of the outdoor activity and distribution of the American 

cockroach, Periplaneta americana (L.), were studied for 14-days in July 

1984 in Houston, Texas. Daily trapping revealed an age-class distribu¬ 

tion of 73.2% adult females, 5.2% adult males, 19.6% large nymphs, and 

2.1% medium nymphs. Trap-catch of P. americana was significantly lower 

following rains (p < 0.1). Of the 77 female and 5 male P. americana 
marked and released, 24.7% and 0%, respectively, were recaptured at 

least once. The mean (±SE) circular home range for adult female P. 

americana was 160.9 ± 109.8 m2. Laboratory studies showed that the 

trap-jars used in the field study were not biased against any cockroach 

age-class. 

INTRODUCTION 

The American cockroach, Periplaneta americana (L.) (Dictyoptera: 

Blattidae), is an abundant outdoor pest throughout the southeastern 

United States. Although this species has economic (Mampe, 1972) and 

potential medical (Roth and Willis, 1960) importance, little information 

exists about its outdoor ecology in urban or suburban environments. 

Investigations of P. americana movement within municipal sewerage sys¬ 

tems showed that large numbers of marked cockroaches may move from 

sewers into nearby residences when population density is high (Schoof 

and Siverly, 1954; Eads et al., 1954; Jackson and Maier, 1955). Seelin- 

ger (1984) examined P. americana outdoor activity patterns related to 

mate finding and observed temporarily synchronized male perching and 

female calling behaviors. Outdoor ecology, population size, and compo¬ 

sition of the congeneric smokybrown cockroach, P. fuliginosa (Serville) , 

have been examined by Fleet et al. (1978) and Appel and Rust (1985), but 

there are no similar studies on P. americana. 

The objectives of this study were to examine distribution patterns, 

movements, population size, and composition of P. americana in an out¬ 

door urban environment and to compare these findings with those of a 

concurrent study on P. fuliginosa (Appel and Rust, 1985). Laboratory 

studies were undertaken to examine possible age-class bias of the sam¬ 

pling method between the two Periplaneta species. 

Manuscript received 17 March 1986; accepted 7 April 1986. 
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MATERIALS AND METHODS 

During a 16-month study in Texas, Fleet et al. (1978) found that 

Periplaneta sp. populations peaked in July. Consequently, population 

evaluations were made in July, 1984 to increase sample size and the 

likelihood of capture. The 0.23-ha study site in Houston, Texas consis¬ 

ted of 5 contiguous residential properties each with a wooden frame 

house, described in detail by Appel and Rust (1985). 

Population distribution, size, composition, and movement were esti¬ 

mated by trapping. Traps consisted of 0.95-liter glass canning jars, 

coated on the upper inside surface with petroleum jelly to prevent the 

cockroaches from escaping, and baited with ca. 30 g of Purina Cat Chow 

(Original Blend). Bait was replaced and barriers renewed on alternate 

days. Traps were positioned at 60 locations (12/property) throughout 

the field site primarily around the structures (Fig. 1). Each trap 

abutted a vertical surface such as a wall, tree, or fence to facilitate 

increased trap catch. These rough surfaces provide substrates that are 

easy to climb and probably previously explored. 

Traps were checked daily (0800-1000 h CST) from 8-22 July, 1984 and 

numbers of P. ameriaana adult females, adult males, and nymphs (small, 

<5 mm long, 1-3 instar; medium, ca. 6-15 mm, 4-7 instar; and large, >15 

mm, j>8th star) were recorded. Adults were individually coded with mak¬ 

ing tape tags (on the tegmina) and Liquid Paper (on the pronotum). Be¬ 

fore the tags and the Liquid Paper were applied, both tegmina and the 

pronotum were wiped with acetone saturated facial tissue to remove the 

epicuticular lipids and increase adhesion of the marks (Appel and Rust, 

1985). Each adult cockroach was triple marked, once on the pronotum and 

once on each of the two tegmina, to decrease the likelihood of mark loss 

and to compare the durability of the two marking techniques. 

Figure 1. Schematic diagram of the study site in Houston, Texas. 

Numbers represent trap-jar locations. 
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Daily temperature fluctuations were recorded with a calibrated 

minimum-maximum thermometer placed in a shaded area 0.25 m above the 

ground. Rainfall onset time was also recorded during the study. Sta¬ 

tistical analyses and modeling are described in the results. 

Laboratory studies were conducted in 0.91 by 0.46 by 0.30 m enamel- 

painted wood boxes with electrified aluminum foil barriers (Wagner et 

al., 1964) to confine the cockroaches. Five colonies of P. amerioana 
and five of P. fuliginosa were maintained in separate boxes with in¬ 

verted 0.95-liter cardboard ice cream carton harborages and provided 

food (Purina Dog Chow) and water ad lib. Each box contained 38 indi¬ 

viduals consisting of 4 adult females (10%), 4 adult males (10%), and 30 

immatures (79%). Trap jars were prepared as above, placed in each box 

at a randomly selected corner and the overnight trap-catch evaluated. 

RESULTS 

Outdoor Trap-Catch: Of the 1,985 cockroaches trapped, 97 (4.9%) were P. 
amerioana and the balance was P. fuliginosa (1,888, 95.1%). Adult fe¬ 

males comprised the largest age-class of trapped P. americana (73.2%) 

whereas the combined nymphal stages were the largest class of trapped P. 
fuliginosa (73.6%) (Appel and Rust, 1985). Only 5 (5.2%) adult male and 

19 (19.6%) large nymphal P. amerioana were trapped in addition to the 

adult females. The number, age, and adult sex class distributions of 

field trapped P. amerioana and P. fuliginosa (Table 1) were significant¬ 

ly different (p < 0.001; Chi-squared = 318.40; df = 4). 

Daily P. amerioana trap-catch and weather conditions during the 

study are shown in Fig. 2. There was no correlation between trap-catch 

and daily maximum (32-36°C) or minimum (22-26°C) temperatures. However, 

significantly more P. americana were caught during nights with no rain 

(p < 0.1; Student's t test on pooled stages; t = 2.10; df = 12). 

Masking tape was the superior marking technique; Liquid Paper marks 

began to flake off of the pronota within 4-8 days. After ca. 7 days, 

the masking tape tags began to peel off the tegmina due to the build up 

of epicuticular lipids. Neither marking technique would therefore be 

suitable for P. americana studies lasting more than about 10 days. 

Table 1. Comparison of P. americana and P. fuliginosa trap-catch during 

14 days in July 1984 in Houston, Texas. 

Number (%) of trapped cockroaches 

Nymphs 

Species Female Male Sma 11 Medium Large Total 

P. amerioana 71(73.2) 5(5.2) 0(0) 2(2.1) 19(19.6) 97 

P. fuliginosa 225(13.5) 242(12.8) 659(34.9) 486(25.7) 246(13.0) 1888 
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Figure 2. Daily climatological data and P. amerioana trap-catch 

in Houston, Texas, July 1984. 

Distribution Patterns and Movement’. The distribution of P. americarLa 
within the field site was not random with respect to the five properties 

(p < 0.001; Chi squared = 39.44; df = 4) with 44.4% of the cockroaches 

trapped at property A (Fig. 13. Properties B, C, D, and E accounted for 

60 



Appel 

10.0, 23.3, 8.9, and 13.3% of the P. americana trap-catch, respectively. 

Over 63% of the P. americana were captured at the rear of each home and 

the backyards. 

A total of 76 adult P. americana (71 female and 5 male) was marked 

and released. Nineteen (26.8%) adult females were recaptured during the 

14 day study, but no adult males were recaptured. An average (mean ± 

SE) of 6.2 ± 0.8 (range 1-12) days elapsed between mark and recapture. 

The mean circular home range (Haynes, 1949) of adult female P. ameri- 
eana, based on 6 recaptures elsewhere than the initial capture site, was 

160.9 ± 109.8 m2 (range 12.6-804.2). A mean duration of 8.0 ± 1.3 days 

between mark and recapture was found for the females that had moved 

prior to recapture. No female was recaptured more than once. 

Laboratory Trapping: The trap-jar method of population sampling was not 

biased with respect to age-class in either P. americana or P fuliginosa 
colonies. The trap-catch in P. americana colonies of 12.5% adult fe¬ 

males, 16.7% adult males, and 70.8% nymphs were not significantly dif¬ 

ferent from the age-class distribution placed in the boxes (p < 0.50; 

Chi-squared = 1.91; df = 2). The age-class distribution of P. fuligi- 
nosa trap-catch similarly did not significantly differ from that of the 

colonies (p < 0.70; Chi-squared = 0.43; df = 2) with 14.3% adult female, 

9.5% adult male, and 76.2% nymphs captured. 

DISCUSSION 

Cockroach activity and population composition may be estimated from 

daily trap-catch. Activity may be influenced by biotic and abiotic 

factors such as the stage in the molting and gonadotrophic cycles; popu¬ 

lation size; the availability of water, food, and harborage; and temper¬ 

ature and humidity (Cornwell, 1968; Ebeling, 1975). Trap-catch in this 

study was only affected by the presence or absence of rain (Fig. 2). 

There were substantial differences in age-class distribution between 

field collected P. americana and P. fuliginosa. Adult female P. ameri¬ 
cana (72.2%) and nymphal P. fuliginosa (73.6%) were the most abundant 

age-classes (Table 1). Since the biology of these two species is simi¬ 

lar (Gould and Deay, 1940) , no intraspecific differences in the age- 

class distribution of trap-catch would be expected. The laboratory 

experiment suggests that the trap-jar sampling method is not biased with 

respect to cockroach age-class for either species. Field observations 

indicated that the P. americana age-class distribution was much closer 

to that of P. fuliginosa than the trap-catch indicated (ca. 70% imma- 

tures and a 1:1 adult sex ratio). 

The discrepancy between trap-catch and field observations might be 

explained by interspecific differences in spatial distribution patterns. 

Schal et al. (1984) and Appel and Rust (1986) reported age-class spe¬ 

cific vertical stratification patterns for cockroaches that utilize 

volatile sex pheromones for mate finding. Adult male P. fuliginosa were 

found significantly higher above the ground (2.3 ± 0.1 m) than adult 

females (0.8 ± 0.1 m) and nymphs (Appel and Rust, 1986). Adult male P. 
americana were similarly observed higher (2.8 ± 0.5 m) than adult fe- 
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males (0.4 ± 0.2 m) but never at ground level where the trap-jars were 

located (unpublished data). Unlike P. fuliginosa, nymphal P. americana 
were rarely seen near (within 0.5 m) the trap-jars but were observed 

emerging from sewer manhole covers over 10 m from the nearest trap. It 

is, therefore, likely that the spatial distribution of P. americana, 
their harborages, and the trap-jars resulted in the strongly biased 

field trap-catch. 

The home range estimated in this study for adult female P. ameri¬ 
cana (160.9m2) was much smaller than those calculated from previous 

studies (1,050-389,353 m2) (Eads et al., 1954; Schoof and Siverly, 1954; 

Jackson and Maier, 1955). This difference is probably due to the 

long-term (months) nature of those studies and possibly the reporting of 

only the greatest distances between release and recapture sites. A 

similar home range estimate to that found in this study for female P. 
americana was, however, found for adult female P. fuliginosa (107.6 m2) 

at the same study site (Appel and Rust, 1985). Over half (66%) of the 

female P. americana were recaptured within 10 m of their release site 

between 2 and 12 days after release. In addition, 11 females (58%) were 

recaptured at the site of release. These data therefore indicate lim¬ 

ited movement of female P. americana during the field study. Fleet et 

al. (1978) suggested that a greater number of recaptured female P. 
fuliginosa was, in part, due to their need to locate suitable oviposi- 

tion sites. Of the 73 adult female P. americana captured in the present 

study, none had attached oothecae and no oothecae were deposited in the 

traps. 

Due to the small number of marked and recaptured cockroaches, popu¬ 

lation size estimates using the Jolly stochastic model (1965) were not 

possible. Based on a deterministic model, a modified Lincoln (1930) 

index (Southwood, 1966), ca. 70 adult female P. americana were estimated 

to be living at the field site. About the same number of adult males 

would also be expected. The estimated total population of P. americana 
at the field site was ca. 700 [20% adults (140), plus 80% immatures 

(560)]. These calculations appeared reasonable when compared with ob¬ 

servations made during the scotophase. At the same site, Appel and Rust 

(1985) found a popuation of ca. 3,000 P. fuliginosa, about 4.3 times the 

number of P. americana. 
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In the summer of 1967, George Wallace announced that he was inter¬ 

ested in coming to the Midlands "to see if the people want a choice for 

President in 1968."2 He was quoted as saying: 

I know the people of Nebraska and the surrounding 

area. I think I know them reasonably well... 

The truth is that our feelings and the feelings 

of the people of Nebraska are just about the 

same. We stand for giving the people of the 

individual states the right to decide state 

issues for themselves.2 

In the fall of 1967, efforts to urge Nebraskans to consider George 

Wallace as a viable Presidential candidate became evident with the for¬ 

mation of a Nebraska committee led by Wesley C. Trollope, a member of 

The John Birch Society from Omaha, Nebraska. Mr. Trollope indicated 

that lawlessness, corruption, and control by the eastern establishment 

of the two major parties were reasons for George Wallace desiring to be 

President.4 When asked what caused him to work for the Wallace cam¬ 

paign, Mr. Trollope informed the author that he "wanted to wake people 

up."5 

On February 8, 1968, George Wallace announced his candidacy as a 

third party candidate for President of the United States. Admitting 

that the odds were not in favor of third parties, George Wallace said he 

would run to win. He predicted that even if he did not win the elec¬ 

tion, his campaign could force important concessions from either the 

Democratic or the Republican party. One of the concessions appeared to 

be the "advising" and "consulting" of future Supreme Court Justices.6 

George Wallace's decision to be a third party candidate resulted in 

Nebraska's Secretary of State Frank Marsh maintaining that Mr. Wallace's 

candidacy would be in limbo. Mr. Marsh pointed out that the Nebraska 

Primary Law recognizes only Democratic and Republican candidates unless 

a third party is formally organized. Mr. Wallace had not yet organized 

a third party in Nebraska and was still considered by Mr. Marsh to be a 

Democrat. Mr. Marsh said he checked with the Alabama Secretary of State 

who confirmed that Mr. Wallace was a registered Democrat. Mr. Marsh 

Manuscript received 20 January 1986; accepted 28 January 1986. 
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asked: "If he is something else, why isn't he something else at home?"7 

Nebraska law stipulated that: "The names of persons in the political 

party...who shall have been determined by the Secretary of State, in his 

sole discretion, to be generally advocated or recognized as candidates 

in national news media throughout the United States shall be printed on 

the nominating ballot."8 Mr. Marsh indicated that his office collected 

nearly four thousand clippings from every source of major news and from 

almost every part of the United States. The information was used as a 

basis for his decision to place Mr. Wallace on the Nebraska May 14 All 

Star Primary.8 

Mr. Marsh's decision to place George Wallace on the Democratic bal¬ 

lot was publicly objected to by State Democratic Chairman John Mitchell 

because George Wallace had formerly announced that he hoped to form a 

new party. 

To now place him on the Democratic ticket in 

Nebraska obviously violates the intent of the law 

and also actually violates the announced 

intention of Mr. Wallace. It is a gross error on 

Secretary of State Frank Marsh's part.10 

Apparently, the difference of opinion between Frank Marsh and John 

Mitchell was solved with the efforts of the Wallace advocates to form a 

third party in Nebraska. 

In February of 1968, John DeCarlo, a national campaign coordinator 

for the Wallace organization, indicated that a search was in process to 

determine if there were at least 750 Nebraska voters who would support 

George Wallace as a third party candidate. Expressing confidence, Mr. 

DeCarlo said: "A number of Nebraskans have written and called us. The 

interest has been real, real good."11 The basic strategy for getting 

George Wallace on the Nebraska ballot as a third party candidate appear¬ 

ed to be: (1) hold a convention in which at least 750 registered Nebras¬ 

ka voters would declare their intention to form a new party, and (2) 

register one hundred voters in each of Nebraska's three congressional 

districts.12 In fulfilling the Nebraska legal requirements for ballot 

position, Mr. DeCarlo had the benefit of the Lincoln law firm of Kier, 

Cogg, 6 Leudtke which attempted "...to explain how you can avoid such 

legal roadblocks in order to acquire such ballot position."18 

In the latter part of February 1968, Dr. Gerald Byrd, temporary 

chairman of the Nebraska Wallace movement, contacted Mr. Marsh regarding 

the formation of the American Party. 

In accordance with section 32-526 of the election 

laws, please be advised that this is notice of a 

mass convention of Nebraska electors to be held 

in the City of Omaha, Civic Auditorium, on March 

4th... 
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The purpose of this convention is the formation 

of a new party. That being the American party. 

And to garner for Governor George C. Wallace of 

Alabama, a place on the Nebraska general election 

ballot.14 

Dr. Byrd explained that the primary concern was not to get everyone to 

change their party affiliation but to get George Wallace on the ballot. 

"After we get him on the ballot, then we will start a more concerted 

effort to get him elected."1'’ George Wallace's party in Nebraska was to 

be called the American Party. In some other states it was called the 

American Independent Party. The shortening of the name was favored by 

the Wallace strategists.16 

On March 3, 1968, the day before his organizational convention was 

to be held, Wallace arrived in Omaha and said: "If we get 34 percent of 

the vote and the others get 33 percent we win the electoral vote in 

Nebraska."17 Mr. Wallace was busy during the day of the convention. 

While visiting the Omaha Athletic Club he criticized "Pseudo-intellectu¬ 

als" whom he believed were governing the country and also made reference 

to the abuse of academic freedom.18 Later Wallace visited a political 

science class at the University of Omaha taught by State Senator Richard 

Marvel where he expounded on his political philosophy.19 

The meeting for the convention began at 7:30 p.m. with a prayer 

followed by the pledge of allegiance and the singing of the national 

anthem. Dr. Byrd welcomed the guests and noted that the laws of Nebras¬ 

ka relating to the formation of a political party would be carried out. 

The convention was then called to order and the following motions were 

seconded and carried: (1) that the temporary officers be appointed as 

permanent officers, (2) that the Credentials Committee be appointed, and 

(3) the Constitution Committee be appointed. An explanation was made of 

the method of registration and a collection was taken to finance the 

campaign. The following resolutions were later presented and accepted: 

(1) that the convention form a new party, (2) that the convention adopt 

the constitution as recommended and prescribed by the Constitution Com¬ 

mittee, and (3) that the officers of the convention serve until the 

first state convention is held. This concluded the business meeting. 

Dr. Byrd then introduced Mr. Wallace who addressed the audience.20 

When Mr. Wallace entered the auditorium protestors started jeering 

and throwing sticks and pieces of wood at him. In his speech, Mr. Wal¬ 

lace commented on Vietnam, foreign aid, and civil rights. Mr. Wallace 

was quoted as saying: "We in Alabama don't care if you want to bus your 

children to Des Moines for school. We say the people of Nebraska do 

have the right to decide for themselves, not someone two thousand miles 

away. If elected President not one dime will be spent to bus students 

anywhere in America."21 Another familiar theme associated with George 

Wallace — that of "law and order" — was presented: "If you go out of 

here tonight and get knocked in the head, your attacker will be out of 

jail before you get to the hospital. And on Monday, they will probably 

try the policeman making the arrest. The average man wants the courts 

to try criminals instead of policemen and firemen."22 
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Mr. Wallace was often interrupted by applause during his speech, 

and at the conclusion he received a standing ovation. The Omaha World 
Herald described the convention as a "...wild organizational meeting."23 

Mr. Marsh indicated that he couldn't believe what was taking place. He 

characterized the convention as a riot.21* Mr. Allen Beerman who was at 

the time Deputy to the Nebraska Secretary of State indicated that the 

only people obeying the law were the Wallace people. He referred to the 

disruptive forces as rioters. He also noted that the police were taunt¬ 

ed with rotten bananas and were subjected to obscene remarks.2"’ How¬ 

ever, Mr. Marsh and Mr. Beerman indicated that they were highly impress¬ 

ed with the cordiality of the Wallace staff. Mr. Marsh indicated that 

Mr. Wallace's staff was pleasant to work with and was very coopera- 
o C 

tive. D Mr. Beerman also pointed out that Southern hospitality was 

evident when working with Mr. Wallace's staff.27 Omaha Mayor A1 

Sorensen referred to the disturbances at the convention as "a sad 

commentary on the attitude of a handful of belligerent people."28 He 

also noted: "One of the cornerstones of our democracy is freedom of 

speech, and whether or not we agree with any citizen who wishes to 

express his views, there is no place in a democracy for the kind of 

harassment to which Mr. Wallace was subjected."29 Nebraska Governor 

Norbert Tiemann referred to Mr. Wallace as a "nut from Alabama." He 

maintained that the disorder at the convention could have been avoided 

if the demonstrators were restricted to the balcony. Speaking to a high 

school class in American Government, the Governor called Mr. Wallace 

"...a racist and a bigot", but pointed out that he did not have the 

authority to stop Mr. Wallace from appearing again in Nebraska.30 Dur¬ 

ing a later interview, Mr. Tiemann indicated that as a result of his 

comment regarding Mr. Wallace, he had received several threatening 

letters.31 Former Nebraska Governor Frank Morrison did not appear to be 

as critical of Mr. Wallace as was Mr. Tiemann. During an interview, he 

maintained that "Mr. Wallace isn't any more of a nut than Tiemann is."32 

On March 5, 1968, Mr. Marsh announced that the Wallace effort re¬ 

sulted in 169 roster and agreement petitions with a total of 2,236 

signatures. He also noted that the following list of requisites were 

completed: 

1. Official letter to Secretary giving notice of time, date, and 

place. 

2. Proof of publications 

3. Roster agreement petitions signed at and during the convention. 

A. Certificate by officers conducting convention, that signers 

actually were in attendance at the convention, was submitted. 

5. Convention adopted party name by resolution (The American 

Party).33 

It was the duty of the Nebraska Secretary of State to determine 

that in fact 750 electors did sign the petition at the convention. This 

administrative act involved verifying that each signer signed his name 

correctly and listed his correct address.39 

On March 6, 1968, Mr. Marsh indicated that more than the necessary 

750 electors — actually 1767 — were acceptable.35 He certified that: 
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...the AMERICAN PARTY is a legally established 

and created political party in the State of Ne¬ 

braska and entitled to the privileges accorded it 

by law. The new AMERICAN PARTY shall be entitled 

to have a separate party ballot at the next 

primary election. Such party and its candidates 

shall be subject to and governed by the statutes 

governing existing political parties.38 

Allen Beerman viewed the ramifications of the American Party in 

Nebraska as enormous. Officials in all of Nebraska's counties had to be 

notified that voters could register with the party, that candidates 

could file for office, and that "...ballots must be expanded."37 Thus, 

the Nebraska effort to get Mr. Wallace on the November ballot was well 

in motion. In a later interview, Mr. Beerman noted that "a real ramifi¬ 

cation" was a cost factor. When asked to elaborate—Mr. Beerman cited a 

sum of $25,000 as a result of the Wallace effort.38 

The American Party elected six delegates and six alternates in the 

May primary.38 In June, Dr. Byrd informed Mr. Marsh that county conven¬ 

tions for the American Party were held on May 30th, and that the state 

convention was tentatively scheduled for September 14th, at Grand Is¬ 

land, Nebraska.40 But under Nebraska law it was necessary to hold a 

national convention as well as the county conventions and the state 

convention. Mr. John DeCarlo was informed of the necessity for a na¬ 

tional convention. 

The next and equally important procedural step 

which must be taken is for persons who have 

changed their registration to the new party to 

file for delegate to the national convention of 

such newly formed party. Section 32-542, R.R.S. 

Nebraska, 1943, as amended, provides specifically 

that "in the years that a president and vice 

president are to be elected there shall be 

elected, at the primary election, delegations and 

alternates to the national convention. The 

number of delegates shall be governed by the 

rules of the national political party holding 

such political convention. Two of such delegates 

for each political party shall be elected from 

each congressional district." Therefore, there 

would be a minimal delegation of six delegates to 

be elected from Nebraska, namely, two from each 

of the three congressional districts.41 

The national convention was held in Lincoln where Mr. Wallace was 

selected as the party's nominee for President and former Georgia Gover¬ 

nor S. Marvin Griffin was selected as the nominee for Vice-President. 

Mr. Griffin was only a temporary substitute to meet primary election 

specifications in some states. Dr. Bryd reported that Wallace planned 

to reveal his permanent Vice-Presidential choice later. Newsmen were 

not allowed "..during the actual convention proceedings."47 
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Representation in the state convention at Grand Island, Nebraska, 

was fixed at one delegate and one alternate for each county.42 While 

the state convention was in process a candlelight civil rights vigil 

led by the pastor of the African Methodist Episcopal Church in Lincoln 

sang songs outside of the convention. The convention nominated Mr. Wal¬ 

lace for President and Mr. Griffin for Vice-President. Dr. Byrd was 

elected State Chairman. The convention adopted a platform which advo¬ 

cated: ...a return of government to the local level, a restoration of 

American military might as a defense against aggression, and a hope for 

an honorable solution to the Paris peace talks. 4 

On October 3, 1968, Mr. Wallace announced that Curtis LeMay, the 

former commander of the Strategic Air Command, would be his vice-presi¬ 

dential candidate.45 Mrs. James Lodge, the daughter of Curtis LeMay, 

explained that "Wallace had been after him for quite a while."46 When 

asked if her father really believed that Mr. Wallace would win, Mrs. 

Lodge said "No", and added: "We forced Nixon to take a stand."47 Retir¬ 

ed Major General Alfred Kalberer, an associate of Curtis LeMay, indica¬ 

ted that before Curtis LeMay joined the Walled campaign he was praised, 

but after he was considered "no good."48 In October of 1968, Curtis 

LeMay spoke in Omaha. He admitted that some of his friends had urged 

him to stay out of politics. But after having a three hour conversation 

with Mr. Wallace -- a conversation in which Mr. Wallace "gave all the 

right answers" -- he agreed to be the vice-presidental candidate for Mr. 

Wallace's party.48 

Considering the fact that Curtis LeMay was quite popular in Nebras¬ 

ka, it is obvious that Mr. Wallace made a practical decision in asking 

for LeMay's support. An editorial in the Omaha World Herald noted: 

It is easy to understand why George Wallace 

wanted General LeMay as his running mate. He 

needed a man who is widely known and respected by 

most Americans, a man who has earned great honor 

by outstanding service to his country. Curtis 

LeMay is such a man.50 

Various prominent Nebraskans were quoted regarding the selection of Cur¬ 

tis LeMay. Senator Carl Curtis said: "I hate to see him sacrificed in 

a cause that can't win,". "I regard a vote for Mr. Wallace as a vote 

for Vice-President Humphrey,".5^ Senator Roman Hruska referred to Cur¬ 

tis LeMay as "a great soldier," but expressed sadness over his decision 

to work with Wallace. The Senator indicated that the two party system 

works best. He noted that Mr. Wallace's party did not have any candi¬ 

dates for Congress and said: "This is a fact which responsible voters 

must consider on November 5."52 Governor Norbert Tiemann viewed LeMay's 

decision as a shock. He expressed the view that the addition of Curtis 

LeMay would probably result in a substantial loss of votes from each of 

the two major parties.52 

Dr. Byrd described Mr. Wallace's campaign in Nebraska as primarily 

the work of people distributing literature. He noted that the campaign 

had workers in many of the smaller Nebraska communities and indicated 
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that it was their job to inspire others to work for Wallace. Dr. Byrd 

said: "A couple of people get together and pay for a billboard, ... We 

don't get any large donations. The largest we have received is a couple 

of hundred."54 During an interview. Dr. Byrd was asked what difficul¬ 

ties there were in the campaign. He made reference to the night of Mr. 

Wallace's appearance at the organizational convention and to the finan¬ 

ces involved in the campaign. He also noted that Nebraska was not a big 

state for Mr. Wallace's group because of the electoral votes.55 This is 

understandable because Nebraska's electoral vote was five. 

The American Party in Nebraska did not have a large budget as evi¬ 

denced by the following financial report which was submitted to Mr, 

Marsh: Advertising Ads ($480), Billboards ($450), Rent for Headquarters 

($300), Fairs and Teachers Convention ($155), State and National Conven¬ 

tions ($100), Literature ($450), Stamps ($400). The expenses totaled 

$2335.55 An earlier report submitted by Dr. Byrd totaled $512.57 

In the general election held on November 5, 1968, Mr. Wallace re¬ 

ceived 44,712 votes in the State of Nebraska.58 This was less than ten 

percent of the total votes cast for the Presidential office. Various 

Nebraska politicians were asked to comment on George Wallace's percent¬ 

age in the state. Former Nebraska Governor Frank Morrison pointed out 

that when a candidate gets under 20 percent — that this is not good. 

He noted that Wallace's votes did not indicate "...a strong showing."58 

Norbert Tiemann considered the amount of votes that Wallace received as 

"very poor."88 Yet, Frank Marsh considered Mr. Wallace's votes to be a 

"...respectable showing."81 In determining the competiveness of politi¬ 

cal parties one author notes that "...an impressive number of scholars 

settle for the 40% figure"82 Using this percentage, one would conclude 

that Wallace's party was obviously not competitive. 

In September of 1969, it was noted that the 1970 primary election 

would cost thousands of additional dollars as a result of George Wal¬ 

lace's efforts. It was also noted that ballots, poll books, and canvass 

sheets would have to be used in all of Nebraska's counties.85 George 

Wallace had received enough votes in 1968 for the American Party to be 

legally recognized for at least two years.84 

Dr. Byrd appeared to be more confident before the November election 

in 1968 than after the election. Before the election he predicted that 

the American Party would have congressional candidates in all three con¬ 

gressional districts in 1970, and that there would probably be a full 

slate of candidates on the state level.85 Yet, after the election. Dr. 

Byrd saw no long term American Party future, except for George Wallace 

to seek White House occupancy. He also commented on Mr. Nixon: "I think 

Nixon has come along pretty good. He's done very well. That's about 

all Mr. Wallace would have been able to do, too."88 

CONCLUSION 

This article suggests that the American Party was not very success¬ 

ful in Nebraska. It is true that success is difficult to determine — 

but is in terms of recruiting a large number of members and engaging in 
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various types of activities — the American Party does not appear to 

have been successful. Several factors could explain this impression. 

One might suggest that the political philosophy espoused by accepted 

Nebraska conservatives at the time such as Senators Carl Curtis and 

Roman Hruska fulfilled the needs of many Nebraskans who otherwise might 

have found satisfaction in the American Party. In addition, the news 

media had generally projected a negative image of the Wallace party. 

The equating of Mr. Wallace with racism and bigotry — as exemplified by 

the remarks of Nebraska Governor Norbert Tiemann — might have weakened 

the party's effectiveness. Perhaps, most importantly, the American 

Party was also faced with the liability of being a third party. Most 

American voters adhere to the Republican or the Democratic Party. Thus, 

their voting behavior constitutes a serious handicap for third parties. 

The relatively poor showing of the American Party in Nebraska has again 

demonstrated the futility of a third party as a device for capturing 

office on the national level. It would appear that Nebraskans view the 

Republican and Democratic Parties as a satisfying outlet to express 

their political demands without adhering to a third party. 
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Mary Amy Sheldon 
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Summerdale, AL 36580 

INTRODUCTION 

In March of 1982, David Irwin, a student from Foley High School, 

Foley, Alabama, discovered a very small, incomplete and disarticulated 

mosasaur skeleton (RMM 2476) in Greene County, Alabama. The locality is 

in the Nj of N$ of NWj of NW£ of Section 33, Township 21 North, Range 2 

East. Stratigraphically, it is about 100 feet above the base of the 

Upper Cretaceous Mooreville Chalk (Selma Group), as determined from 

regional strike and dip. The site has been revisited several times over 

a two year period to recover the material described in this report. 

Collecting has been hampered by rapid erosion and transportion of the 

small bones, more of which have been retrieved by screening sediment 

from the surrounding ditches. 

To date we have recovered the following skeletal elements: premax¬ 

illa, major fragments of the maxillae and dentaries, partial left sple- 

nial, left prefrontal, anterior half of left post-orbitofrontal, main 

shaft of left pterygoid, left half of atlas neural arch, axis, 19 dorsal 

vertebrae, 6 caudal vertebrae, 11 rib fragments, partial left scapula, 

both humeri, fourth carpal, 2 metacarpals, a phalanx, and the right 

femur. We expect to recover more pieces in the future. 

The only other mosasaur which approaches the diminuitive size of 

RMM 2476 was reported by Russell (1967, P.210). YPM 4818, at 122 cm, 

exceeds the length of the Mooreville specimen by 15 cm. 

DESCRIPTION OF SPECIMEN 

Cranial Elements. The premaxilla (Fig. 1.2 and 1.3) of this specimen 

contain the broken bases of the two anteriormost teeth. The alveoli of 

the two posterior teeth are also present and do not contact the premax- 

illo-maxillary suture. The general outline is "V" shaped in dorso-ven- 

tral aspect. The rostrum projects 0.4 cm beyond the anterior premaxil¬ 

lary teeth. The premaxlllo-maxillary suture rises vertically from the 

alveolar border for 0.2 cm then curves gently to the posterior. Medial- 

'Manuscript received 4 November 1985; accepted 7 April 1986. 
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Figure 1. (1.1) Lateral view right maxilla, anterior up, 2.2 X natural 

size. (1.2) Dorsal view premaxilla, 2.8 X. (1.3) Ventral view premaxil¬ 

la, 2.8 X. (1.4) Main shaft left pterygoid, anterior up, 2.7 X. (1.5) 

Medial view right femur, proximal is left (note vascular grooves), 3.6 

X. (1.6) Lateral view left scapula (incomplete), 2.6 X. (1.7) Lateral 

view right humerus, proximal is up (note vascular foramina penetrating 

surface of the bone), 2.9 X. (1.8) Lateral view of left half neural arch 

of atlas, anterior is left, 2.8 X. 
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Table 1. Measurements (in cm) of elements of 

length of the fragmentary juvenile. 

Clidastes to determine 

RMM 070 RMM 070 RMM 2476 RMM2476 

(matured) Reconstructed 

Length 

(juvenile) Calculated 

Length 

Ventral midline of 

premax. to premax- 

illo-maxillary suture 

3.3 411.5 0.825 106.0 

Length of left max. 

from anterior end to 

center of 8th tooth. 

13.5 411.5 3.57 108.4 

Length of ventral 

keel of axis 

3.24 411.5 0.84 106.6 

Length of Humeri 

Right 

Left 

7.12 

7.25 

411.5 

411.5 

1.60 

1.58 

92.5 

89.7 

Length of Femur 

Right 6.7 411.5 1.56 95.8 

ly, the anterior portion of the suture is triangular in ventral aspect 

and termination of the apex of the triangle does not coincide with the 

end of the suture. The suture ends between the 5th and 6th teeth of the 

maxilla (Fig. 1.1). Borders of the external nares are evident on the 

dorsal margin of the maxilla as a smooth, curved, unsutured edge, which 

begins above the 6th maxillary tooth and continues posteriorly to the 

fragment edge above the 9th tooth. There are indications of the inter¬ 

nal nares beginning slightly anterior to the posterior end of the frag¬ 

ment. The teeth of this specimen are compressed, gently recurved, and 

slightly faceted. It should be noted that there are replacement teeth 

in the 3rd and 5th tooth positions. The prefrontal exhibits sutures for 

the frontal and maxilla, but is broken on both ends. Two teeth, one 

broken base, and one empty alveolus are present in each right and left 

Jentary fragments. The main shaft of the pterygoid (Fig. 1.4) has two 

broken teeth and five empty alveoli. The postero-dorsal wing of the 

right coronoid is proportionately lower than is seen in larger specimens 

of Clidastes, but the antero-dorsal edge of this wing projects laterally 

to a greater degree. 

Axial Elements. The spinuous process of the left half of the neural 

arch of the atlas (Fig. 1.8) is not as well developed as that of larger 

specimens and the whole outline of the bone is generally more rounded. 

The axis is well preserved with the hypapophysis present on the ventral 
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surface of the centrum. The posterior edge of the hypapophysis contacts 

the posterior face of the centrum. The structural axis of the hypapo¬ 

physis projects postero-ventrally at an acute angle to the longitudinal 

axis of the centrum. Facets for the articulations of the atlas centrum 

and axis intercentrum are obvious on the anterior of the axis vertebra. 

Strong sutural rugosities cover the entire facets of these three ele¬ 

ments in larger specimens, but in RMM 2476, there are rugosities only at 

the junction of the facets. In posterior aspect the axis centrum ap¬ 

pears sub-triangular with the widest portion dorsal to the center. The 

anteriormost dorsal vertebrae also exhibit this characteristic. Farther 

posteriorly, the shape of the central faces becomes more horizontally 

ovate, but retains flattened dorsal edges. Synapophyses are preserved 

on most centra. Many late dorsal centra show some signs of crushing, 

but are generally circular in posterior aspect. Zygosphenes are present 

on five of the mid-dorsal and one early caudal vertebrae. There are two 

pygal and two caudal vertebrae which are not crushed, each hexagonal and 

slightly depressed in posterior aspect. Haemal arches are fused to the 

caudal centra in relatively close position to the trasverse processes as 

compared to larger specimens of Clidastes. Measurements of vertebrae 

can be found in Table 2. Axial sections of the ribs of RMM 2476 (Fig. 

2.1) show only a thin shell of cortical bone, ranging from 0.0090 to 

Table 2. Measurements of vertebral centra (in cm) of RMM 2476. Values 

in parenthesis indicate crushing. 

Greatest length 

of centrum 

Posterior height 

of centrum 

Posterior width 

of centrum 

Axis 

1.22 .48 .67 

Dorsals 

1.28 .49 .73 

1.28 (.39) .73 

1.29 (.40) .73 

1.33 .54 .74 

1.29 .64 .78 

1.39 (.51) .79 

1.43 (.60) .80 

1.48 .61 .80 

1.49 .61 .82 

1.50 .62 .80 

1.46 .58 .76 

1.43 (.58) (.80) 

1.40 . 66 .85 

1.39 .63 (.78) 

1.43 .61 .83 
1.42 .56 .74 
1.40 (.47) .75 
Pygals 

1.02 .65 .78 
1.02 (.40) .71 

.98 .62 .79 
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0.0180 cm in thickness, surrounding only one or two medullary spaces 

within the spongiosa. Cross sections of the ovate ribs range in size 

from 0.1016 by 0.1704 cm to 0.1524 by 0.1868 cm. Sections of adult ribs 

(Fig. 2.2) have an entirely different organization. In these, cortical 

bone is thickest on the medial and lateral sides, sometimes occupying as 

much as one-third of the radius, but is very thin on the anterior and 

posterior sides of the ribs. Also, the spongiosa is characterized by 

many dozens of cancellous medullary spaces, the largest in the center 

but becoming progressively smaller toward the cortex. 

Appendicular Elements. An incomplete left scapula (Fig. 1.6) does not 

exhibit interdigitating sutures in the antero-proximal position as do 

6 
Figure 2. Sections of ribs, medial side up. (2.1) RMM 2476, showing 

only two medullary spaces within the spongiosa and no anular rings. 21 

X natural size. (2.2) RMM 070, mature, showing numerous medullary 

spaces and annular rings. 3.87 X natural size. 

larger specimens of Clidastes. Both left and right (Fig. 1.7) humeri 

are somewhat flattened by compaction. The postglenoid process and post¬ 

glenoid fossa are not well developed. The ectepicondyl is directed an- 

terio-proximally unlike the orientation of a larger specimen (RMM 070), 

in which it is directed antero-distally. The right femur (Fig. 1.5) 

exhibits articular facets for the fibula and tibia which are not as 

distinctly separated nor as flattened as those of a larger specimen (RMM 

070). The internal trochanteric ridge is present but crushed. All of 

these appendicular elements exhibit a high degree of vascularization, 

especially the humeri and femur, which are extensively penetrated by 

vascular grooves and foramina. This degree of vascularization is char¬ 

acteristic of rapidly grow'ing (immature) endochondral bone (Enlow, 1969, 

p. 47). A broken corner of the left humerus shows numerous thin-walled 

cancellous medullary spaces surrounded by extremely thin cortical bone. 

These characteristics are typical features of very young reptilian bone 

(Enlow, 1969, p. 47). Surprising features of the more distal carpal 

elements are relatively greater degree of ossification of the thin cor¬ 

tical bone, and lesser degree of vascularization. Presumably ossifica¬ 

tion of the distal pectoral elements either began before or proceeded at 

a greater rate than in the proximal elements. 
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CONCLUSIONS 

Structural features of various bones, including superficial vascu¬ 

larization, lack of appreciable cortical bone, and poor development of 

medullary tissue, as well as small size, characterize this specimen as a 

very young individual. If the calculations of length based on the skull 

and atlas (Table 1) are reliable, it is the smallest mosasaur on record. 

Close clustering of the calculated total length values using skull parts 

and the axis indicates a lack of allometry in these areas. However, 

much lower calculated values for total length obtained from limb ele¬ 

ments (Table 1) indicate that the limbs grew faster than the skull. 

This is consistent with other evidence that the proximal limb elements 

were growing rapidly. Inasmuch as mosasaurs used the limbs for steering 

and the anterior limbs received most of the stresses involved in turn¬ 

ing, it is not surprising that calculated values for total length imply 

greatest allometric growth within the humerus. 

Lack of an interdigitated suture between the scapula and coracoid, 

poor differentiation between the radial and ulnar facets of the humerus 

and the tibial and fibular facets of the femur, more proximal position 

of the ectepicondylar crest, and poor development of structures and 

features on the atlas neural arch are consistent with young age. All 

these areas are focal points of physical stress which need not be very 

strong when an aquatic lizard is young and small, but as body mass in¬ 

creases so do inertial forces, and enlarging surface areas are subjected 

to continually greater resistance from water pressure and viscosity. A 

large mosasaur, swimming at top speed, turning, and lunging for prey 

must be able to withstand substantial shear stresses in the limbs and 

neck. Smaller mosasaurs require, exponentially, less shear stress re¬ 

sistance . 

Tooth replacement even of unworn teeth in this very immature indi¬ 

vidual supports Romer's (1956, p. 445) contention that reptile teeth are 

replaced sequentially as a function of time rather than of need. 

At this point in time we defer assignment of RMM 2476 to any taxon 

below the generic level. The main reason for this is that we believe 

the specimen to represent such an early ontogenetic state that it had 

not developed sufficiently detailed characteristics necessary to distin¬ 

guish between species based on adult forms. Later discoveries of the 

more diagnostic frontal or quadrates may possibly allow a specific as¬ 

signment. Characters of the maxillae and premaxilla suggest a relation¬ 

ship to Clidastes liodontus, but this species has never been reported 

from the eastern United States. In addition, evidence from the western 

interior indicates that C. liodontus is found in a lower position in the 

Smokey Hill Member of the Niobrara Chalk than C. propython and the two 

have never observed to occur together (Russell, 1967, p. 187, 234). RMM 

2476 was discovered near the top of an exposure which yielded, approxi¬ 

mately 15 feet lower stratigraphically, an excellent specimen of C. pro¬ 
python. Although C. propython is the only species of the genus reported 

from the eastern Gulf Coast, several excellently preserved specimens in 

the Red Mountain Museum's collections demonstrate the existence of a 

second, undescribed, temporally sympatric species. Finally, there is 
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the possibility that ontogeny does recapitulate phylogeny to some degree 

in mosasaurs. If C. liodontus is indeed the ancestor from which C. pro¬ 
python (Russell, 1967, p. 202) and/or the undescribed species evolved, 

then the very young of the evolved species may have some characteristics 

of the ancestral species. 
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INTRODUCTION 

The photochemical conversion of water to hydrogen is currently an 

area of great interest to inorganic chemists. This is because metal 

complexes function as catalyts in the conversion of water to hydrogen 

and consequently have become important components in the system. 

This review describes the development 

examines the current approaches which are 

ciency. The area has been the subject of 

literature [1-5] and the interested reader 

of the photolysis system and 

aimed at improving its effi- 

many reviews in the chemical 

is referred to these. 

HYDROGEN AS A FUEL 

Our world's energy reliance has resulted in extensive programs of 

energy conservation as well as considerable interest in the research and 

development of alternative sources of energy. In addition, sources of 

energy which were once considered impractical and unviable are now being 

re-examined. For instance, until recently, hydrogen has been precluded 

from serious consideration as a replacement for petroleum due to high 

production costs and storage difficulties. 

In recent years the search for artificial systems capable of con¬ 

verting solar energy into chemical energy has advanced at a prodigious 

rate leading to the development of a variety of light-sensitive chemical 

compounds which will facilitate the decomposition of water into its con¬ 

stituent elements, hydrogen and oxygen. Interest in such systems has 

developed from the potential use of hydrogen as an alternative fuel, and 

the concept of utilizing solar energy to generate an abundant supply of 

cheap hydrogen from water has been the focus of much scientific curiosi¬ 

ty. Specifically, the ability of suitable catalysts to accomplish this 

conversion efficiently has been extensively studied and currently a 

variety of transition metal complexes containing coordinated organic 

molecules are known to function in this capacity. 

As a fuel, hydrogen is lighter, cleaner, and more efficient than 

petroleum. The need to store it at very low temperature or under high 

pressure makes transportation and storage less convenient than petrol¬ 

eum, but this problem presents no insurmountable difficulties. 

Manuscript received 6 September 1985; accepted 18 Februarv 1986. 
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THE PHOTOCHEMICAL CLEAVAGE OF WATER 

Background. Large quantities of very pure hydrogen can be obtained by 

the electrolysis of water but this process requires significant amounts 

of energy and consequently is expensive. A more economical system to 

electrolyse water would involve using a sustainable source of energy, 

such as solar energy. From a thermodynamic point of view, the cleavage 

of water should be possible with light in the visible-ultraviolet re¬ 

gion. This proposal rests on the thermochemistry of water fission [6] 

H20 (1) ?=* H2(g) + i 02(g) AH = -285 kJ 1 

and on the fact that the wavelengths of terrestrial solar radiation oc¬ 

cur in the range 300-2600 nm [7]. Light with these wavelengths corre¬ 

sponds to an energy range 400-45 kJ which is more than sufficient to 

accomplish the above reaction. However, since water is transparent to 

visible - near UV light [1], it is necessary to add to the water com¬ 

pounds which can absorb the solar photons and form excited state species 

which can transmit this excitation energy to the surrounding aqueous 

medium and facilitate reaction 1. 

While many transition metal complexes are known to be photochemi- 

cally reactive [3] the excited state chemistry of ruthenium polypyridine 

complexes, and in particular Ru(bpy)32 (bpy = 2 ,+2'-bipyridyl, Figure 

la), has aroused the most interest. When Ru(bpy)32 absorbs light ener¬ 

gy, an electron is promoted from a filled, low-energy orbital to an 

empty, higher energy orbital. The molecule in this excited state con¬ 

figuration [*Ru(bpy)32 ] is capable of participating in redox reactions 

since it may gain or lose an electron. In theory, it has sufficient 

energy to cleave water to hydrogen. However, when only water is pre¬ 

sent, the excited state collapses back to the ground state and the 

solution merely fluoresces. To prevent this return to the ground sta^e 

an electron acceptor, such as the organic molecule methylviologen (MV2 ^ 

Figure 2) can be added to the system which can relieve the *Ru(bpy)32 

of its high energy electron. 

Figure la. 2,2'-Bipyridyl Figure lb. 1,10-Phenanthroline 

Figure 2. The Methylviologen Dication (MV2 ) 
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In summary then, the properties of Fu(bpy)32 and related complexes 

which makes them attractive candidates for excited state electron trans¬ 

fer reactions are outlined below [4]: 

i) In their normal oxidation states, the complexes are generally 

stable in aqueous solution and do not undergo ligand photodis¬ 

sociation . 

ii) They display a large molar absorptivity in the visible region 

of the solar spectrum. 

iii) Following light absorption, the lowest excited state exhibits 

room temperature emission in solution. 

iv) The life-time of the lowest excited state is generally suffi¬ 

cient to allow participation of the excited state in reactions 

involving electron-transfer such as reaction 1. 

The first reported electrojji transfer reaction involving the excited 

state of Ru(bpy)32 [*Ru(bpy)32 ] was reported in 1972 [^3], while Creutz 

and Sutin [9] were the first to suggest that *Ru(bpy)32 might be capa¬ 

ble of effecting reaction 1. In 1976, the first photochemical cleavage 

of water into hydrogen and oxygen using a derivative of *Ru(bpy)32 was 

reported [6]. In this work diester derivatives of *Ru(bpy)32 (Fig. 3) 

were irradiated with visible light forming hydrogen and oxygen. How¬ 

ever, the experiment could not be repeated by the original authors [10] 

or by several other groups [11-14] and it appears probable that impuri¬ 

ties present in the original experiment were responsible for the sus¬ 

tained hydrogen production [15]. Alternatively, it has been suggested 

that ester interchange and hydrolysis occurred which led to the observed 

production of hydrogen [11]. 

The Ru(bpy)3Z+/Methylviologen System. Since the original report of 

water photolysis, many alternative systems have been described which 

produce hydrogen [16-19], oxygen [20-21], or both [22]. Of these, one 

of the most interesting procedures involves int^ermolecular redox 

reactions in which electrons migrate from OH to H via a series of 

intermediate species. Such a system incorporates several components: 

i) Ru(bpy)32+ as the light absorbing compound. 

Ru(bpy)32+ + hv -*■ *Ru(bpy)32+ 2 

Following absorption of light the excited state is capable of 

participating in redox reactions. 

ii) Methylviologen (MV2+) as an electron transfer agent. 

*Ru(bpy)32+ + MV2+ Ru(bpy)33+ + MV+ 3 

MV2 + quenches *Ru(bpy)32^ oxidatively to yielijl the one 

- electron reduced radical, MV and Ru(bpy)33 . 

iii) Colloidal platinum as electron transfer catalyst. 

-f + pt , o + 
MV + H $H2 + MV2 4 
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In the presence of the catalyst, MV reacts with hydrogen ions 

to give hydrogen. 

iv) An electron donor such as hydroxide ions or EDTA. 

Ru(bpy); + OH 

Regeneration of Ru(bpy)3z is achieved by reduction of 

Ru(bpy)33 by hydroxide ion and oxygen is evolved. 

The overall reaction of this system, reactions 2-5, is reaction 1, 

and it can be considered a test-tube analogue of photosynthesis in which 

light energy is converted into a storable, energy-rich substance. 

Unfortunately, the system described above is subject to limitions which 

low^r the conversion efficiency for hydrogen production. For instance 

MV2 is lost from the system due to catalytic hydrogenation [23]. 

Figure 3. Bis(2,2'-bipyridyl)bis(dioctadecyl)-2,2'-bipyridyl-4,4'-d^- 

carboxylate ruthenium(II) Cation, a diester derivative of Ru(bpy)32 . 

When irradiated with visible light, aqueous solutions of this compound 

were reported to form hydrogen and oxygen [1]. 
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Improving the Efficiency of the System. One approach used to improve 

the system described by reactions 2-5 is to alter the light-absorbing 

species, Ru(bpy)32 . This can be achieved by replacing the metal with 

another, or by altering the ligand. The latter concept has received 

a lot of attention and many ruthenium complexes containing a variety of 

related ligands have been prepared and studied. The types of studies 

undertaken on these compounds involve physical measurements such as 

ground state and excited state potentials, excited state energies and 

life-times and quantum yields. Values of these ^spectroscopic and redox 

properties are listed in table 1 for Ru(bpy)32 and related complexes 

[2,4,24-26]. 

From table 1 it is evident that ligand substituents can cause sig¬ 

nificant changes in the excited state life-time and excited state redox 

potential of the complex. Replacing 2,2'-bipyridyl with the related 

ligand 1,10-phenanthroline [Figure lb] only produces an increase in the 

excited state life-time. Complexes which generate excited state species 

having long life-time and high energies are desirable since they are 

likely to function effectively in the conversion of water to hydrogen. 

Replacing the central metal also causes significant changes in the 

excited state properties of the complexes. Table 2 contains values for 

2,2'-bipyridyl complexes of ruthenium, osmium, iridium, and chromium 

[2,4] and indicates the extent of these variations. 

Other components in the system described by reactions 2-5 have also 

been varied. For instance a variety of organic and inorganic electron 

transfer agents [2,27] have been investigated as well as several elec¬ 

tron donors [2,27], Many catalysts for reaction 4 have also been stud¬ 

ied, including the biological catalyst hydrogenase [27]. 

CONCLUSIONS 

Generating hydrogen from water photochemically is a very attractive 

proposition since the process utilizes two almost unlimited resources, 

water and sunlight. The system described in this brief review, which 

uses a series of chemical and photochemical reactions to bring about the 

conversion, remains the subject of much research and discussion. Other 

strategies have been applied to achieve the same reaction, including fho¬ 

use of photovoltaic devices to directly electrolyse water [1] and th-' 

design of microscopic units, micelles or vesicles, which can mimic f.b° 

function of chloroplasts in photosynthesis [28]. Our knowledge of all 

these systems will continue to expand as interest in these systems 

continues to develop. 
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ABSTRACT 

Field studies at the Dauphin Island Airport Salt Marsh on the south¬ 

eastern side of Dauphin Island, AL were conducted to determine if Fundu- 
lus similis burrowed into the substratum of the marsh when exposed to 

predation by Callinectes sapidus. A laboratory study was performed to 

further examine any relationship between the presence of the predator, 

C. sapidus, and burrowing behavior by F. similis and to examine the 

effects of burrowing on F. similis mortality and survivorship. 

In the field, in depressions with crabs, 35.3% of the total number 

of fish were found burrowed into the mud, as compared with only 7.9% of 

the fish in depressions without crabs. Laboratory observations reveal¬ 

ed that, in the presence of C. sapidus, F. similis were 9 times more 

likely to burrow than in the absence of the crab. Additionally, survi¬ 

vorship was increased from 0 to 70% when fish exposed to crabs were al¬ 

lowed to burrow. Thus the burrowing behavior of F. similus is an ap¬ 

parent escape behavior to avoid predation by C. sapidus. 

INTRODUCTION 

Fundulus similis Baird and Girard (sharpnose killifish) is found in 

tide pools, salt marshes, ditches, and lagoons with sand or mud sub¬ 

strata. Its range is from NE Florida to Tampico, Mexico (Heard, 1984). 

The sharpnose killifish is very tolerant of low oxygen and fluctuating 

salinity, but it does not enter fresh water. Studies have shown that F. 
similis is a generalist, feeding on marsh-surface prey organisms includ¬ 

ing amphipods, tanaids, copepods and polychaetes (Kneib and Stiven, 

1978; Weisberg and Whalen, 1981). 

Studies of the life history of Fundulus heteroclitus (Kneib and 

Stiven, 1978; Kneib, 1981) indicate that predation on F. similis is due 

'Manuscript received 26 March 1986; accepted 25 April 1986. 

2Alabama Agricultural Experiment Station Journal Series No. 15-861007. 
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to wading birds, other fish, and crabs, especially the blue crab 

Callinectes sapidus Rathbun, (Kneib, 1981). Kneib (1981) and West and 

Williams (1986) also noted that C. sapidus are size-specific predators 

on F. similis. Blue crab habitat overlaps with that of F. similis and 

includes estuarine intertidal and subtidal waters (Heard, 1984). Blue 

crabs are omnivorous and voracious feeders, eating a variety of foods 

including detritus, snails, oysters, clams, fish, and other crabs 

(Heard, 1984). 

As the tide recedes in the marsh, most C. sapidus migrate to deeper 

water, but a few remain in the marsh during the entire tidal cycle 

(pers. obs.). As the marsh is drained, small pockets of water are left 

in depressions and some F. similis remain in these depressions (Bunter 

and Brattstrom, 1960). Blue crabs similarly are retained in some of 

these depressions and feed on these fish (West, pers. comm.). West and 

Williams (1986) noted that F. similis apparently burrowed into the 

depression's substratum to avoid predation by C. sapidus during these 

low tide periods. 

The objectives of this study were: (1) to study F. similis in the 

field to determine if they burrow into the substratum as a reaction to 

the presence of crab predators, (2) to study Fundulus in the laboratory 

to determine if they burrow to avoid predation by C. sapidus, and (3) if 

burrowing was observed in the presence of predators, whether survivor¬ 

ship and mortality of F. similis were affected by this behavior. 

MATERIALS AND METHODS 

All field observations were made at the Dauphin Island Airport 

Salt Marsh on the southeastern side of Dauphin Island, AL. The domi¬ 

nant plant species on the study site was Spartina altemiflora and the 

substratum was detrital mud. Since the marsh is connected to the 

Mississippi Sound by an inlet, it is inundated and drained completely 

every day. Observations were made over the four days of August 7, 8, 

10, and 11, 1985 from 2 hours before to 2 hours after peak low tide. 

Field observations were made within 31 roughly oval depressions in 

the marsh substratum. The depressions averaged 46 cm in diameter and 

retained from 8 to 20 cm of seawater, even at spring low tide. Field 

observations were conducted by first locating a suitable depression 

containing Fundulus similis. The fish within the depression were 

narcotized with a 1% solution of Quinaldine sprayed into the depression 

from a distance of 1-2 meters. Once the fish were narcotized, as 

evidenced by their floating in the water, these F. similis were 

collected. The depression's substratum was examined then by sifting 

through the mud using an 11 cm wide aquarium net, and removing all 

buried fish. 

Observations at each depression consisted of a count of the number 

of F. similis observed in the water, the number of F. similis buried in 

the substratum, water temperature, maximum water depth, substrate type 

(mud, sand, etc.), and the presence or absence of Callinectes sapidus. 
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Statistical analysis using Student's t-tests compared mean number 

of F. similis observed swimming in the water (n = number of depres¬ 

sions) , with mean number of F. similis buried in the substratum (n = 

number of depressions) between depressions with or without crabs. 

Laboratory observations were conducted using three 75.7 1 aquaria. 

Tanks were aerated with airstones and lighted by overhead room light¬ 

ing. All tanks contained 15 cm of sea water and 5-7 cm of mud as a 

substratum. In addition, tank 2 had its substratum covered with clear 

plastic sheeting to prevent the occupants of the tank from burrowing 

into the mud. Each tank was stocked with an initial F. similis popu¬ 

lation of 10 fish. All F. similis were taken from marsh depressions 

and were between 3 and 6 cm total length. The fish were introduced into 

the tank and allowed to acclimate for 30 min before experimental addi¬ 

tions began. At the initiation of an experiment, one adult male C. 
sapid'US was added to tanks 1 and 2. No crab was added to tank 3. Crabs 

were obtained from a commercial fisherman and starved for 12 hr prior to 

the experiments. Fish were exposed to crab predation for 1 hour. Crabs 

were than removed and the following observations were made for each 

tank: number of surviving F. similis, number of F. similis swimming in 

the water, and number of F. similis buried in the mud. The laboratory 

study was replicated four times. At the end of the experiment, statis¬ 

tical comparisons were completed using Student's t-tests between: mean 

number of F. similis in mud in tanks 1 and 3 and mean survivorship be¬ 

tween tanks 1 and 3. Standard errors are reported with the means. 

RESULTS 

Field Observations 

in depressions without Callineates sapidus, the x water tempera¬ 

ture was 32.8 ± 0.2°C and x water depth was 13 ± 0.6 cm (Table 1). The 

Table 1. Mean number of Fimdulus similis found in marsh substratum 

depressions without Callineates sapidus, mean water 

temperature, and mean depth of water in depressions. 

Fimdu lus 
in Water 

Fundulus 
in Mud Water Temp (C) Water Depth (cm) 

X 4.38 0.38* 32.79 13 

S.E. 0.73 0.15 0.24 0.58 

% 92 7.97 - - 

n (depressions) 29 29 29 29 

N (fish) 127 11 - - 

* 

? < 0.001, Fizidulus in water vs. mud 
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x number of Fundulus similis swimming in depressions was 4.38 ± 0.7. 

These fish comprised 92% (127 of 138) of the total number found in the 

depressions. Significantly fewer F. similis, x = 0.38 ± 0.2, were found 

burrowed in the mud (t = 6.15, d.f. = 28, P < 0.001). These F. similis 
comprised 7.9% (11 of 138) of the total number of fish. 

In depressions with C. sapidus, neither the water temperature (x = 

32.5 ± 1.5°C) nor the water depth (x = 11 ± 2.0 cm) differed statisti¬ 

cally from the previously described depressions. However, the distribu¬ 

tion of the F. simzlis within these depressions was markedly different. 

The x number of F. similis swimming in the water was 5.5 ± 0.5 (Table 

2). These fish comprised 64% (11 of 17) of the total. The x number of 

F. similis found burrowed in the mud was 3 ± 1.0, comprising 35.3% (6 of 

17) of the total. Although the x number of F. similis in the water did 

not differ significantly between depressions with and without crabs, the 

x number of F. similis buried in the mud of depressions with crabs (x = 

3.0) was approximately an order of magnitude greater than the mean num¬ 

ber of F. similis buried in the mud of depressions without crabs (x = 

0.38). This comparison was statistically significant at the 0.001 level 

(t = 4.23, d.f. = 29, Tables 1 and 2). 

Laboratory Observations 

In Treatment 1, with a crab present and mud available to the fish 

for burrowing, the x mortality due to predation by F. simzlis was 3 ± 

0.4 fish per trial (Table 3). The x number of F. similis burrowed in 

the mud after the one hour test period was 6.75 ± 0.6, and the x number 

of F, similis swimmming in che water was 0.25 ± 0.3. Thus, 96% of those 

surviving were burrowed into the mud. Treatment 2, with a crab present 

but with the mud covered with plastic to prevent burrowing, exhibited 

Table 2. Mean number of Fundulus similis found in marsli substratum 

depressions with Ccllinectes sapidus, mean water temperature, 

and mean depth of water in depressions. 

Fundulus 
in Water 

Fundulus 
in Mud Water Temp (C) Water Depth (cm) 

X 5.5 3* 32.5 11 

S.E. 0.5 1.0 1.5 2.0 

% 64 35.29 _ _ 

n (depressions) 222 2 

N (fish) 11 6 

P < 0.001, Fundulus in mud with crabs (Table 2) vs. without crabs 

(Table 1) 
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a 1007 mortality of 10 fish per trial (Table 3). In Treatment 3, the 

control, mortality was 0 and the survivorship was 1007. In the absence 

of a predator the x number of F. similis burrowed into the mud was only 

0.75 ± 0.5 fish per trial, and the x number of fish swimming in the 

water was 9.3 ± 0.5 fish per trial (Table 3). During the acclimation 

period, no burrowing was observed. 

Table 3. Fundulus similis mean number of 

mean number of individuals that 

individuals in mud, or in water 

tanks; (SE). 

individuals lost to predation, 

survived, mean number of 

within experimental treatment 

TREATMENT 

1 2 3 

Mud Mud & Plastic Mud Control 

Crab Crab No Crab 

x Mortality 3 (0.41) 10 0 

x Survivorship 7 (0.41)* 0 10* 

x No. in Mud 6.75 (0.63)* 0 0.75 (0.48)* 

x No. in Water 0.25 (0.25) 0 9.25 (0.48) 

n 4 4 4 

*P < 0.01 

All mortality in the trials was apparently due to predation by C. 
sapidus. The x number of F. similis in the mud in Treatment 1 was 

compared statistically with the x number of F. similis in the mud in 

Treatment 3. Treatment 1, with a crab, exhibited a 9 times greater 

number of fish in the mud than Treatment 3, without a crab (t = 6.0, 

d.f. = 3, p < 0.01). Thus, burrowing behavior was primarily exhibited 

by fish exposed to predators. Mortality in Treatment 2, where burrow¬ 

ing was prevented, was greater than in Treatments 1 or 3. Survivorship 

of F. similis in Treatment 3 (10) was statistically greater than in 

Treatment 1 (7) (t = 7.35, d.f. = 3, p < 0.01). Thus, survivorship was 

increased from 0 to 707 when fish were allowed to burrow, although a 307 

mortality was still evident. 

DISCUSSION 

In the field, depressions with crabs exhibited 10 times more 

Fundulus similis buried in the mud than depressions without crabs. In 

depressions without crabs, only 7.9% of the F. similis were buried in 

the mud (Tables 1 and 2). In the laboratory, F. similis that were 

prevented from burrowing suffered 1007 mortality, whereas F. similis 
allowed to burrow exhibited only 30% mortality and controls exhibited 
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no mortality. As in the field study, in the absence of Callinectes 
sapidus predation, F. similis exhibited little burrowing behavior (Table 

3). Thus, the burrowing behavior of F. similis appears to be an escape 

mechanism to avoid predation and which reduces its mortality rate. 

Bunter and Brattstorm (1960) observed that Fundulus heteroclitus 
foraged over the marsh suface at flood tide, but returned to restricted 

creeks at ebb tide. A similar behavior was also noted in F. similis in 

this study. Kneib (1981) observed that wading birds and C. sapidus 
preyed upon F. heteroclitus. Both (Kneib) and Valiela (1977) stated 

that the movement of marsh production to open coastal waters or energy 

transfer could occur through predation by C. sapidus on F. heteroclitus 
and subsequent migration of crabs out into deeper estuarine and coastal 

waters. Thus, predation by C. sapidus on F. similis may serve both as 

a selection agent for fish behavior and as a mechanism of distribution 

of production from the salt marsh to the estuary. 
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REVIEW 

Wilford, John Noble. 1985. THE RIDDLE OF THE DINOSAUR. Alfred A. 

Knopf, New York, 304 pp., hardcover. 

Granted, the public interest in dinosaurs is great (for example, 

according to this book, Ellen Goodman is a "dinosaur groupie"), but do 

we need yet another text detailing the lives of these fabulous crea¬ 

tures? The answer is yes. Consider that in the last twenty years: 1) 

over fifty new kinds of dinosaurs have been discovered; 2) evidence has 

been presented to show that at least some dinosaurs possessed a form of 

endothermy; 3) the descent of birds from small carnivorous dinosaurs 

(coelurosaurs) has been confirmed and has led in turn to the reclassi¬ 

fication of Aves (by some) as a subclass of the Dinosauria; 4) nesting 

colonies of hadrosaurs have been discovered in Montana; 5) a hypothesis 

developed concerning the extinction of dinosaurs also may have a bearing 

on man's own extinction. Indeed, these facts, and many others included 

in the book, indicate that the time was right for such a publication. 

However, this book is not a listing of the kinds of dinosuars and 

their attributes. That niche is admirably filled by works such as The 
Illustrated Encyclopedia of Dinosaurs by Dr. David Norman. Rather, it 

is a coherent essay on the discovery and elucidation of dinosaurs and 

their world from an historical perspective. The reader can follow the 

changing opinions concerning these reptiles from the first discoveries 

by the Mantells, through the "Bone Wars" of the 1870's and the Gobi 

Expeditions of the 1920's, to the latest arguments about dinosaurian 

metabolism. Thus, it is as much a treatise on the history of science 

(and scientists) as it is on paleontology. The author is not a scien¬ 

tist but a writer. Nevertheless, he has taken great pains in research¬ 

ing this book (and previous ones) to familiarize himself with scien¬ 

tists, their methods, and their times. 

One of the facts the reader discovers is that science is a human 

enterprise and that at times scientists are all too human. A case in 

point is the fossil hunter who, after extracting all the best fossils 

from a certain quarry, smashed the remaining bones to keep them from his 

competitor. Or, there is the instance of the scientist who suggested to 

a colleague that he not publish prematurely. This same scientist then 

proceeded to publish his own findings first and to receive credit for 

the initial formal report on dinosaur fossils. 

On a more serious note, the author makes clear certain features of 

science, among them: the fact that scientific ideas reflect the culture 

in which they develop and the need for interdisciplinary cooperation in 

order to solve modern problems. I believe, however, that for the read¬ 

er, his most important contribution is his lucid discussion of the ne¬ 

cessity for testable hypotheses. I can do no better than quote him at 

this point. "A testable hypothesis can be examined and proved wrong. 

It can be examined and, with confirming evidence, be accepted as a 

working explanation of realitvr however, it can never be proved correct 
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beyond all doubt inasmuch as there is no way of knowing with absolute 

certainty that all factors have been considered. Still, unlike untest- 

able speculation, testable hypotheses are a fruitful means toward under¬ 

standing the nature of things, sometimes things only remotely related 

to the immediate question." This is the essential strength of the 

scientific method. A good example of what he means is provided by the 

asteroid impact hypothesis formulated by the Alvarezes p&re et fils to 

account for extinctions at the end of the Cretaceous. According to 

proponents, the dust (and, soot from massive fires) arising from the 

collision may have led to an extended period of darkness, upsetting 

ecosystems and causing extinction on a massive scale. This hypothesis 

in turn helped stimulate scientists (among them Carl Sagan) to investi¬ 

gate the potential climatic effects of nuclear blasts, the result being 

the now well-known concept of "nuclear winter." 

I have but one complaint. A taxonomic mistake (often made by bi¬ 

ologists themselves) is perpetuated by this text. Tyrannosaurus rex was 

a species of dinosaur existing within the genus Tyrannosaurus, just as 

Homo sapiens is a species within the genus Homo. Rex and sapiens are 

not species names in themselves but rather specific epithets (descrip¬ 

tive terms). Species names are binomials. 

All in all, I heartily recommend this book. It is well conceived, 

well written, and well, just plain fun to read. 

Roland R. Dute 

Assistant Professor, 
Department Botany, Plant Pathology and Microbiology 
Auburn University, AL 36849 
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ABSTRACTS 

Papers presented at the 63rd Annual Meeting 

Auburn University at Montgomery 

Montgomery, Alabama 

April 2-5, 1986 

BIOLOGICAL SCIENCES 

SEASONAL ABUNDANCE OF LESSER CORNSTALK BORERS IN ALABAMA PEANUT 
FIELDS. Carole B. Backman and T. P. Mack, Dept, of Zoology - 
Entomology, Alabama Agricultural Experiment Station, Auburn 
University, AL 36849-4201 

Adult populations of the lesser cornstalk borer Elasmopalpus 
lignosellus (Zeller) (Lepidoptera: Pyralidae) in conventionally ~ 
planted Florunner peanuts at Headland, Alabama were monitored 
weekly during the summer of 1984 and 1985 with pheromone traps, 
emergence cages and an absolute sampling technique (flushing). 
Soil and plant samples were collected weekly for egg, larval and 
pupal abundance determinations. Adult abundance, as measured by 
pheromone traps, varied from year to year. In 1984, two adult 
abundance peaks occurred in which the population was more than two 
fold larger than the previous week's trap samples. No such rapid 
population changes occurred in 1985. Adult abundance, determined 
from emergence cage and flush sampling data, was also variable from 
year to year. In 1985, the maximum adult population size from 
flushing was more than five fold larger than in 1984. A single 
large peak in adult abundance occurred in 1985, whereas in 1984, no 
such peak was apparent. This peak corresponded with an increase in 
pheromone trap counts on the same Julian date. Lesser cornstalk 
borer egg abundance decreased throughout 1984. In 1985, eggs were 
generally much less abundant with one peak occurring. This peak 
occurred within seven days of the adult peak as determined by flush 
samples. 

SURVIVAL OF POSTBREEDING RESIDENT WOOD DUCKS IN ALABAMA. John D. 
Thompson and Guy A. Baldassarre, Department of Zoology-Entomology, and 
Alabama Agricultural Experiment Station, Auburn University, AL 36849. 

Survival of postbreeding resident wood ducks (Aix sponsa) was 
studied in north Alabama from August through November, 1984 and 1985. 
Eighty two birds were captured and fitted with radio transmitters. 
Birds were monitored daily using ground tracking techniques and, when 
necessary, aircraft. Three birds died during the study; 2 were taken 
by predators (1 avian, 1 mammalian), and 1 bird was shot by a poacher. 
Probability of surviving the postbreeding period (1 August-30 November) 
was 0.94. 
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AVIAN CRYPTOSPORIDIUM: EXCYSTATION, SITE SPECIFICITY, AND HOST 

SPECIFICITY, Christine A. Sundermann, Dept. Zoology-Entomology, Agr. 

Exp. Station, David S. Lindsay, Byron L. Blagburn, Dept. Pathology & 

Parasitology, Auburn University, Auburn, AL 36849. 

Oocysts of an avian isolate of Cryptosporidium were used to inoc¬ 

ulate 21 chicks orally and 7 chicks intratracheally to determine the 

tissue specificity of this coccidian. The mode of inoculation did not 

influence the distribution of Cryptosporidia within the digestive 

tract. Coccidia were found in the cloaca, bursa, colon, and caecum of 

chicks that were positive for developmental stages. Four of 21 chicks 

inoculated orally had Cryptosporidia in their trachea; chicks inocu¬ 

lated intratracheally had Cryptosporidia in the trachea, bronchi, air 

sacs, salivary glands, and nasal turbinates. The host specificity of 

avian Cryptosporidium was evaluated by oral inoculation of oocysts 

into 6 different species of neonatal rodents, adult nude mice, pigs, 

turkeys, muscovy ducks and quail. No mammals or quail became infect¬ 

ed. Oocysts were observed in the feces and developmental stages were 

present in tissue sections of turkeys and ducks. This study indicates 

that avian Cryptosporidium is not a zoonotic threat to man. Factors 

other than host bile determine the specificity since the rate of excy- 

station of avian Cryptosporidium was higher in pig or goat bile than 

in bile from chickens or turkeys. It was also determined that trypsin 

is not necessary for excystation. The highest rates of excystation 

occurred at 40°C in 0.75% sodium taurocholic acid. Release of sporo¬ 

zoites from oocysts was also described at the light microscopical 

level. Just prior to excystation, the 4 sporozoites undergo rear¬ 

rangement in the oocyst. The sporozoites are then rapidly expelled 

through a gap in the oocyst wall; the residuum is either released or 

remains within the oocyst. Excysted sporozoites were crescent-shaped 

and measured 5.0 - 9.0 pm x 1.0 -1.6 pm (x = 6.8 x 1.1). 

NESTING ECOLOGY OF WOOD DUCKS (AH MM) AT EUFAULA NATIONAL 
WILDLIFE REFUGE, ALABAMA. Thomas E. Moorman and Guy A. Baldassarre, 
Dept, of Zoology-Entomology and Agricultural Experiment Station, 
Auburn University, AL 36849. 

Wood duck nest boxes (n=186) were checked biweekly from 15 
February to 1 August, 1985, at Eufaula National Wildlife Refuge. 
A total of 155 nests was initiated of which 101 successfully hatched, 
producing 1,071 ducklings. Dump nests (>15 eggs) accounted for 30% 
(n=45) of initiations. Mean date of nest initiation was 8 April, 
with a first peak on 12 March and a second peak occurring on 12 May. 
Mean clutch size, excluding dump nests, was 11.6 (n=54) and the mean 
incubation period was 29 days. On average, 74% (n=54) of the eggs 
in each clutch hatched. Six (7%) females produced confirmed second 
broods, while 9 (18%) others were suspected of this activity. Mean 
interval between hatch of first brood and initiation of second clutch 
was 32 days (R=15-51). Survival of first and second broods warrants 
further study. 
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MICROFLORA OF THE GUT OF SOIL-DWELLING COLLEMBOLA AND SOME EFFECTS ON 
COTTON SEEDLINGS. E. A. Curl, R. H. Rush, Jr., Susan E. Scott, and 
C. M. Peterson, Dept, of Botany, Plant Pathology, and Microbiology, 
Auburn University, AL 36849. 

Microphagous species of soil-inhabiting Collembola (Proisotoma 
minuta and Onychiurus encarpatus) are attracted to the rhizosphere of 
plant-root systems where they graze the microflora and deposit fecal 
pellets containing viable microorganisms. Collembola were extracted 
from field-soil samples collected in the vicinity of old declining 
cotton roots. The insects were washed, triturated in a micro- 
grinder, suspended in sterile water, and the suspension was plated in 
appropriate media for the isolation of fungi, bacteria, and 
actinomycetes. Predominant isolates (four fungi, three bacteria, and 
two actinomycetes) were then used to infest young seedling roots of 
cotton prior to transplanting into cups of sterilized peat-based 
potting mix either with or without inoculum of the plant pathogen 
Rhizoetonia solani added at 0.02 g/kg. In the absence of Rhizoc- 
tonia, after 10 days incubation essentially 100% seedling emergence 
occurred where roots had been infested with either Fusarium oxy- 
sporum, a bacterium (Bl), or no organism (control). Treatment with 
lTT™other isolates suppressed seedling emergence, Penicillium sp. 
being most suppressive. Untreated control plants produce7~Tongest 
shoots and suffered little or no root damage, whereas plants treated 
with Bl or the Penicillium isolate were severely restricted in shoot 
and root growth and suffered conspicuous root-system injury. In 
Rhizoctonia-infested substrate, F. oxysporum and an AspergilTus sp. 
TsoTate~provided minor biological”control of the pathogen accompanied 
by increased seedling emergence, shoot growth, and root development. 

INFLUENCE OF PRUNING SEVERITY AND NITROGEN FERTILIZER ON YIELD OF 
MUSCADINE GRAPE (VITUS ROTUNDI FPL IA). Mack A. Wilson, Jerome Thomas, 

Lloyd Bishram, and P. K. Biswas, Department of Agricultural Sciences, 
Tuskegee University, Tuskegee, Alabama 36088. 

A field study was conducted on 'Carlos' grapes to determine the 
effect of ammonium nitrate and pruning severity on percent total 
nitrogen, soluble solids, number of berries per cluster, size of 
berries, yields, fresh and dry weights of leaves and petioles. The 
experimental results of pruning severities and nitrogen fertilizer 
rates for grapes showed no differences for number and size of berries 
per cluster and the amount of soluble solids in berries. There were 
no differences in pruning severities with weight of leaves and peti¬ 
oles (fresh and dry). A reduction was observed in leaf and petiole 
weights as the level of nitrogen fertilizer was increased, however, 
no difference was observed with petiole dry weights. An increased 
yield of berries and total leaf nitrogen content was observed as 
the rate of ammonium nitrate increased from 0 to 45 kg/ha. 
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REPRODUCTIVE CAPACITY OF MYCOPHAGOUS COLLEMBOLA AS INFLUENCED BY 
FUNGAL FOOD SOURCE. Susan E. Scott and E. A. Curl, Dept, of Botany, 
Plant Pathology, and Microbiology, and J. D. Flarper, Dept, of 
Zoology/Entomology, Alabama Agricultural Experiment Station, Auburn 
University, AL 36849. 

A mycophagous collembolan, Proisotoma minuta, common in Alabama 
soils, has been shown to have an extremely high reproductive poten¬ 
tial which can be influenced by various fungal food sources. Glass 
tubes (3 X 20 cm), filled with 200 g sterilized sandy loam field 
soil plus 2% corn meal, were inoculated with pure cultures of nine 
soil fungi. Six of the fungi were common plant pathogens and three 
were saprophytes. A fungus-free control was included for comparison. 
Insects were added, 250 per tube, and placed in the dark at room 
temperatures (23 C) for 24 days. Collembola were then extracted and 
final population numbers compared using a Duncan's Multiple Range 
Test. Numbers of Collembola in the soil with Fusarium oxysporum f. 
sp. vasinfectum increased significantly over all other fungi tested. 
Treatments with Rhizoctonia solani, Macrophomina phaseolina, and 
Phytophthora cinnamomi showed significant differences Tn population 
increases from the other treatments, while treatments with Tricho- 
derma harzianum, Sclerotium rolfsii, Rhizopus stolonifera, Sclero- 
tinia sclerotiorum and Aspergillus flavus resulted in population 
decreases. Tests using pure or mixed cultures of the fungi on plates 
generally supported these results; Collembola aggregated more and 
reproduced best on cultures of M. phaseolina, F_. oxysporum f. sp. 
vasinfectum and R^. solani, to a lesser extent on R^. stolonifera, P_. 
cinnamomi, A. flavus and T. harzianum, and not at all on S. rolfsii , 
and S. sclerotiorum. 

SCREENING OF A BOVINE GENOMIC LIBRARY FOR MYOSIN HEAVY CHAIN CODING 

SEQUENCES. Holly E. Richter and Ronald B. Young, Univ. Ala. 

Huntsville, Huntsville, AL 35899 

The major protein found in muscle tissue is myosin, which contains 

two heavy chains complexed with four light chains. The 200,000 dalton 

chains of myosin (MHC) are found in the genome as multigene families 

under tissue-specific and developmental control in a number of species 

including chicken, rats, rabbits and humans. Virtually nothing is 

known of the interrelationship between cellular events of myogenesis 

and the expression of myofibrillar genes in the bovine genome. 

Hybridization of a quail embryonic MHC cDNA probe containing both 3' 

translated and untranslated regions to restriction enzyme digested 

bovine genomic DNA revealed 6-8 bands, suggesting multiple genes with 

sequences homologous to the quail MHC probe. A Charon 28 bovine 

genomic library (obtained from Dr. F. Rottman, Case Western Univ.) was 

also screened for MHC sequences. Out of 10^ phage screened for MHC 

insert, eleven clones were isolated and four (with an average insert 

size of 14.5kb) were selected at random for further characterization. 

These data confirm the existence of a myosin multigene family in the 

bovine genome. The work was supported in part by grants from NIH 

(AM01095) and American Cyanamid. 
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INDUCTION BY ESTRADIOL OF A MAJOR SERUM PROTEIN IN CHANNEL CATFISH. 

James T. Bradley, Dept, of Zoology-Entomology, and John M. Grizzle, 

Dept, of Fisheries and Allied Aquacultures, Auburn University, Auburn, 

AL 36849. 

In vertebrates producing yolky eggs, estrogen induces the liver to 

synthesize vitellogenin (VG), a blood borne precursor to the major egg 

yolk proteins. Normally, VG is produced only in sexually mature 

females, but exogenous estradiol-178 administered to roosters and male 

amphibians results in VG gene activation and subsequent VG 

accumulation in the blood. Here we report the extradiol-induced 

appearance of a 140kd serum polypeptide (EP) in male channel catfish, 

Ictalurus punctatus. Propylene glycol (PG) (0.1 ml/100 g body wt.) or 

a mixture of PG and 176-estradiol (2mg/0.1 ml PG) was injected 

intraperitoneally (2mg of hormone/100 g body wt.) into 350-650 g male 

fish. Blood serum samples from each fish were collected just before 

injection and at intervals thereafter. Serum polypeptides were then 

analyzed by SDS-polyacrylamide slab gel electrophoresis. PG alone 

induced no detectable change in serum polypeptide patterns, but in all 

5 fish receiving estradiol, the level of EP increased from 0% to about 

25% of the total serum protein during the first 5 days after hormone 

injection. EP was absent in all serum samples collected from control 

fish. Gel staining with Sudan black B and using the periodic 

acid-Schiff reaction showed that EP contains lipid but lacks 

detectable carbohydrate, respectively, and electrophoretic comigration 

of nonreduced and 2-mercaptoethanol-reduced forms of EP indicate that 

the native protein lacks a quaternary structure dependent on disulfide 

bonds. The apparent absence of a major carbohydrate component in this 
protein distinguishes it from the VGs of most species. 

USE OF SOLAR SHIELDS, ROW COVERS, AND BLACK PLASTIC MULCH ON 
MUSKMELQN PRODUCTION. James £. Brown, Gwendolyn A. Lewis and 
Harrison M. Bryce. Dept. of~Horticulture and E. V. Smith Research 
Center, Alabama Agricultural Experiment Station, Auburn University, 
AL 36849. 

The performance and productivity of muskmelons were evaluated 
on a sandy loam soil in Macon County, Alabama. Rows of muskmelons 
were spaced 7 feet apart with transplanted melon seedlings 3 feet 
apart within row. Treatments were: 1) black plastic mulch alone, 
2) black plastic mulch plus spun-bonded polyester row cover (Reemay), 
3) black plastic mulch plus clear, slitted row cover, 4) black plastic 
mulch plus white, tinted row cover (Insolar), 5) bare soil, and 6) 
clear plastic solar shield on bare soil. Black plastic mulch and 
row covers increased muskmelon yield significantly over those produced 
on bare soil. Solar shield had no effect on muskmelon yield. Melons 
were mature 2-3 weeks earlier on treatments where black plastic mulch 
was used alone and in combination with row covers. 
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HEMOGLOBIN SWITCHING TOWABD NEWBORN VALUES IN ADULT RATS DURING 
BLEEDING-INDUCED ANEMIA IS BLOCKED BY ACETYLSALICYLIC ACID INTAKE. 
Joy Anderson, John Josephs, and Mukul C. Datta, Dept, of Chemistry and 
Carver Research Foundation, Tuskegee University, Tuskegee, AL 36088. 

Rat has no specifically fetal hemoglobin (Hb F) like humans. How¬ 
ever, we have reported that a significant beta chain switching phenome¬ 
non is seen between newborn and adult rat red cells (Hemoglobin, _5_: 
701, 1981). Bleeding-induced anemia in man and baboons has been shown 
to stimulate fetaj. Hb synthesis in adult life. Similarly we have ob¬ 
served that acutely bled normal adult rats are capable of changing Hb 
proportions toward newborn values. This study was designed to shed 
some light on the mechanism of these changes. During bleeding-induced 
anemia rats were supplied with acetylsalicylic acid (ASA) mixed water 
enough to establish 5, 20, 40, 60 and 75 mg ASA intake groups. Blood 
samples were processed at pH 8.6 to avoid Hb precipitation. The dia¬ 
lysed lysate was applied to DEAE-cellulose column and eluted using a 
gradient of NaCl dissolved in a glycine-KCN buffer. Several experi¬ 
ments showed that rats receiving ASA failed to demonstrate, either to¬ 
tally or partially, the changes in Hb components due to anemia compared 
to age-matched control bled rats, except the 5 mg ASA intake group. 
Upon correction of anemia the rats restored the adult Hb values even 
when ASA, an inhibitor of prostaglandin synthesis, was continued. 
Since we have shown that prostaglandin E2 added to peripheral blood 
derived BFU-E cultures from normal adults and sickle cell patients 
preferentially stimulates Hb F synthesis (Prostaglandins, 29: 561, 
1985), we propose that one or more prostaglandins are involved in the 
process of reverse switching of Hb in adult rats. 
(Supported in part by N.I.H. grant RR 08091) 

ENVELOPE PROTEINS OF SALMONELLA TYPHIMURIUM: EFFECT OF CHANGES IN 
GROWTH TEMPERATURE. Darryl M. Murray, and Shiva P. Singh, Dept, of 
Biology, Ala. State Univ., Montgomery, AL 36195. 

Salmonella typhimurium cells were grown aerobically at 15.5°C, 
23°C, 30°C, 37°C and 42°C in morpholinopropane sulfonic acid-buffered 
medium supplemented with 20 amino acids, 4 nucleic acid bases and 5 
vitamins. Cells were harvested from log phase and lysed by soni- 
cation. The envelope was isolated by several cycles of low and high 
speed centrifugations. The purified envelope was solubilized in 
sodium dodecyl sulfate (SDS)-urea-NP40 mix and separated by 
isoelectric focusing in the first dimension; electrophoresis in the 
presence of SDS separated polypeptides by molecular weight (MW) in the 
second dimension. Radiolabeled ( '’S-Methionine) gels were dried and 
processed for autoradiography. Approximately 100-110 polypeptides 
ranging in MW from 12,500 to 84,000 daltons were resolved in 5. 
typhimurium envelope. There were 8 major polypeptides; six of these 
(MW 51,500, 37,500, 37,000, 36,000, 34,000, 29,000) appeared in 
greatest abundance at all temperatures. Variations in the electro¬ 
phoretic pattern of several major polypeptides resulting from changes 
in growth temperature were also observed and their significance to the 
survival of bacteria will be discussed. (Supported by NIH RR 08219). 
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NEW OBSERVATIONS ON THE LIFE CYCLE OF EIMERIA TUSKEGEENSIS (PROTOZOA: 

APICOMPLEXA) FROM COTTON RATS. Elizabeth B. Gargus and Christine A. 

Sundermann, Dept, of Zoology; David S. Lindsay, Dept, of Path, and 

Parasit., College of Vet. Med., Auburn Univ., Auburn, AL 36849. 

Previous studies of first generation development of Eimerla 

tuskegeenis in vitro and in vivo differ in a number of important 

aspects. The purpose of this study is to reevaluate the morphology of 

first generation meronts and merozoites of E. tuskegeensis in vivo. 

Five 10-day-old nursing cotton rats were inoculated with 2 x 10® 

sporocysts. Individual cotton rats were killed at 6, 12, 18, 24, and 

36 hours PI and portions of the small intestine were excised for light 

microscopic examination. The muscosal scrapings from each animal were 

examined by NIC microscopy. Permanent reference stained slides were 

made from additional scrapings. Non-motile sporozoite-shaped meronts, 

observed at 24 hr PI, contained a prominent refractile body. Of 50 

meronts observed in histological section 52% were sporozoite-shaped, 

each with a prominent posterior refractile body. The remaining 

meronts observed were spherical to subspherical. Mature meronts, 

observed at 36 hr PI, contained cresent-shaped merozoites lying 

parallel to one another. Of 58 free merozoites observed in histologi¬ 

cal section, 20 contained a posterior refractile body, and 9 had both 

anterior and posterior refractile bodies. The observation of sporo¬ 

zoite-shaped meronts and refractile bodies in meronts and merozoites 

differs from earlier descriptions of first generation morphology of E. 

tuskegeensis in experimentally infected cotton rats. Results of this 

study support in vitro observations and suggest that in vitro develop¬ 

ment of E. tuskegeensis parallels development in the cotton rat. 

OVERWINTERING STRATEGIES OF TWO SYMPATRIC INSECTS: ODONTOTANENIUS DIS- 
JUNCTUS AND PARCOBLATTA LATA. Sherry S. Demastes, Lawrence C. Wit, and 

William H. Mason, Department of Zoology-Entomology, Auburn University, 

AL 36849. 

Although Odontotaenius disjunatus (betsy beetle) adults and Par- 
coblatta lata (woodroach) nymphs share hardwood galleries during the 

winter, their behavior at low temperature is strikingly different. 

While exposed to low temperatures, 0. disjunatue are inactive and le¬ 

thargic , while P. lata actively locomote and feed around the beetles. 

Metabolic rate determinations performed at 5°, 15°, and 25°C revealed 

that winter field-collected 0. disjunatus had metabolic rate versus 

temperature curves inversely rotated in comparison to the curves of 

their summer field-collected counterparts. This metabolic compensa¬ 

tion was considered to be adaptive in terms of energy conservation 

necessitated by a declining food source. Paraoblatta lata collected 

during the winter had metabolic rate versus temperature curves trans¬ 

lated above the curves of their summer counterparts. Normal transla¬ 

tion is characteristic of winter active animals. Presumably wood- 

roaches are capable of obtaining adequate food resources during the 

winter to maintain this high metabolic rate. Low temperature activity 

allows the woodroach to molt during the winter and grow more rapidly 

toward sexual maturity. 
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DEVELOPMENT OF THIRD GENERATION MEROZOITES OF EIMERIA TUSKEGEENSIS 

(PROTOZOA: APICOMPLEXA) IN VITRO. Elizabeth B. Gargus, Christine A. 

Sunaennann, Dept. Zoology-Entomology, Agricultural Experiment 

Station, and David S. Lindsay, Dept. Pathology & Parasitology, Auburn 

University, Auburn AL 36849. 

Primary cell cultures were made from the kidneys (PRK) and testi¬ 

cles (PRT) of a 28-day-old cotton rat and from a 10-day-old chick 

embryo (PCE). Cells were grown to monolayers in 8-welled tissue cul¬ 

ture chamDer slides at 37°C. An adult male cotton rat was inoculated 

with 5xl05 sporulated oocysts of Elmeria tuskegeensis and killed 4 

days later. The small intestine was removed and merozoites were col¬ 

lected from it using sterile technique. Cell cultures were inoculated 

with 3.2xl05 merozoites per well and were examined at 2, 14, 20, 25, 

38, 46, 62 and 88 hours post-inoculation (HPI). Merozoites and early 

3rd generation meronts were observed at 2 HPI in all cell types. 

Gamonts were first observed in all cell types at 20 HPI. The PRK were 

multiply as well as singly infected, and gamonts from multiple infec¬ 

tions were smaller than those from singly infected cells. At 25 HPI, 

a few oocysts were present in PRT and PRK. Fully formed merozoites 

within 3rd generation meronts were observed in PCE. By 38 HPI devel¬ 

opment in PRT had progressed well into gamogony and oocyst formation. 

Some oocysts were present in PRK but most cells were undergoing 

merogony. Fewer PCE were infected and gamonts were in a deleterious 

condition; no oocysts were observed. These growth trends continued 

through 88 HPI. It appears that primary cell cultures from the 

natural host support the most development of E. tuskegeensis. 

Although PCE support development to some extent, that cell type is in¬ 

appropriate for developmental studies because oocysts are not formed. 

COMMUNITY STRUCTURE OF A BACK REEF ENVIRONMENT AT MAGUEYES PR. Ann 

H. Williams and D. L. West, Dept, of Zoology-Entomology, Auburn 

University, AL 36849. W. R. Garstka and K. Wasmund, Dept, of Biol. 

Scl., Univ. of Ala. in Huntsville, AL 35899. 

The community of damselfish (Pomacentridae) and sea urchins 

occupying patches of staghorn coral (Acropora cervicornis) and coral 

heads (e.g., Montastrea annularis) in the sloping back reef of Mario 

reef was examined in September 1984. Four 25 m transect lines were 

laid perpendicular to the depth gradient at 3, 5, 8 and 10 m. 

Mean (±SE) damselfish, Diadema antillarum, and Echinometra 

viridis densities (no. inds. m -2) were 0.14 ± 0.06, 0.01 ± 0.01 and 

I. 99 ± 0.46, respectively. Staghorn volume and algal lawn area 

averaged 0.30 ± 0.06 and 0.16 ± 0.04. In staghorn coral, 78% of the 

fish were males with a mean total length (TL) of 76.3 mm ± 3.3 and a 

mean sperm cyst length (SCL) of 0.06 mm ± 0.008. Females from these 

patches were 74.7 mm ± 1.9 TL and had a mean ovarian follicle length 

(OFL) of 0.09 mm ± 0.018. Fish collected from head corals were 80% 

female, 76.44 mm ± 2.57 TL, and had a mean OFL of 0.3 mm ± 0.05. 

Patterns of social organization within damselfish colonies appear to 

be consistent with similar communities in Jamaica. 
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FLOWER AND POD ABSCISSION OF SOYBEAN - AN ULTRASTRUCTURAL 

INVESTIGATION. Roland R. Dute, Curt M. Peterson, and Nancy Kokalis, 

Dept. of Botany, Plant Pathology, and Microbiology, Alabama 

Agricultural Experiment Station, Auburn Univ., AL 36849. 

As part of a continuing study of yield loss in soybean, we are 

investigating abscission of pedicels (flower or pod stalks) using 

scanning and transmission electron microscopy. In surface view, the 

site of the abscission zone (AZ) at the junction of pedicel and 

peduncle is marked by a constriction in pedicel diameter and a lack of 

trichomes. Internally, the AZ consists of parenchyma tissue traversed 

by vascular bundles. The first sign of incipient abscission is 

degeneration of the middle lamella. Continued wall breakdown results 

in disruption of the plasmodesmata, separation and swelling of the 

cells of the AZ, and ultimately abscission of the pedicel from the 

peduncle. Swollen parenchyma cells are visible (in carefully prepared 

material) on both exposed sufaces after abscission. This mechanism 

appears to be basic to the AZ of many species, as an investigation of 

woody plants on this campus (e.g. Acer negundo, Ginkgo biloba, and 

Magnolia stellata) has shown swollen cells on scars of abscissed 

leaves. In contrast to parenchyma cells, xylem vessels of the soybean 

AZ are rent physically. A zone of cells (developed by periclinal 

divisions) is present beneath the nodal scar of the peduncle. 

Although starch is common in the AZ of abscissing pedicels, it is 

lacking (or in small amounts) in the starch sheath and xylem 

parenchyma cells distal to the zone. This is in contrast to 

nonabscising pedicels where starch commonly is found at these sites. 

It is hoped that studies such as this will enable us to reduce floral 

abscission in soybean with a goal of increasing crop yields. 

ISOLATION OF A PROTEINASE INHIBITOR BINDING SITE FROM HUMAN 
SPERMATAZOA. Todd M, Buckingham and Gary R. Poirier, Department 
of Biology, University of Alabama at Birmingham, Birmingham, AL 
35294. 

The existence of a sperm Dlasma membrane-bound protein which 
is capable of binding both seminal proteinase inhibitor (SI) and 
zona pellucida has been demonstrated in mice, and fundamental 
characterization of the Drotein has been conducted. Furthermore, 
it is known that sites on human sperm plasma membrane are able to 
bind murine SI. Supernatants from centrifuged freeze-thawed 
human sperm which had been capacitated j_n vivo were passed through 
a Sephadex G-75 column, and the eluted fractions were assayed for 
their ability to bind murine SI. Preliminary results indicate 
that the molecular weight of components in a fraction which was 
able to bind the SI is approximately 17,000 Daltons. Since the 
Si-binding protein of murine spermatazoa (MW 15,000) is also able 
to bind to the zona pellucida, it is possible that further in¬ 
vestigation of the human SI binding component will suggest that 
it, too,plays a primary role in fertilization. 
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ENDODERMAL DEGENERATION AND PERIDERM DEVELOPMENT IN COTTON ROOTS. 

Roland R. Dute, Dept, of Botany, Plant Pathology, and Microbiology, 

Alabama Agricultural Experiment Station, Auburn, Univ. AL 36849. 

The developing periderm of cotton roots (root-knot nematode- 

susceptible variety, M8) is surrounded by a layer of cells referred to 

as the endodermis. Like endodermal layers of other plants, the young, 

immature cells possess modified regions in their primary walls known 

as Casparian strips. With time, these cells deposit a secondary wall 

(within the origins] wall) consisting of suberin lamellae. This 

process is followed by the construction of a third, non-suberized wall 

(tertiary wall). Following the deposition of this last wall, the 

cytoplasmic contents of the endodermal cells degenerate and cell 

shapes become distorted probably due to pressure generated by the 

developing periderm. Suberin deposition by the outer cells of the 

periderm (cork cells) occurs subsequent to suberization of the 

endodermis. Suberin lamellae are deposited in an irregular fashion 

around the circumference of a cork cell just within the primary wall. 

The deposition of the lamellae is not consistently associated with any 

subcellular organelle. Neighboring cork cells (sharing radial walls) 

frequently are not at the same stage of suberin deposition. Cork 

cells also develop a non-suberized tertiary wall and undergo cellular 

distortion. With continued development, the periderm replaces the 

epidermis as the dermal layer of the root. Surface views of a newly- 

exposed periderm in cotton roots (using scanning electron microscopy) 

show an unbroken surface of collapsed cells. These results eventually 

will be compared to those from a root-knot nematode-resistant variety 

(634RNR) in order to determine the importance of periderm formation to 

both nematode and fungal infection. 

RANGE EXTENSION OF THE MEDITERANNEAN GECKO (HEMIDACTYLUS TURCICUS) 

ALONG THE GULF COAST. David H. Nelson, Dept, of Biology, Univ. of 

South Ala., Mobile, Ala. 36688. Steven D. Carey, Div. of Natural 

Sciences, Mobile College, Mobile, Ala. 36613. 

The Mediterranean Gecko is an introduced species of lizard that 

in recent years has become established in the southeastern United 

States. Although known to occur in the Southern extremes of Texas, 

Louisiana and Florida, geckos have not been reported along coastal 

Mississippi, coastal Alabama, or the Florida panhandle. For the 

past 8 years, however, they have been frequently observed in urban 

Mobile. They have become well-established in some of the large, 

older, downtown buildings. Collecting trips to major coastal cities 

revealed breeding populations in Mississippi (Gulfport), Alabama 

(Mobile, Fairhope) and western Florida (Pensacola, Panama Beach). 

More than 70 specimens were collected from May to October, 1985, 

including 7 gravid females (May-June). No specimens were observed 

during collecting trips to 6 other cities within the 3-state region. 

Geckos appear to be restricted primarily to the major port cities. 

Their geographic distribution, however, does extend, discontinuously. 

along the entire gulf coast from Texas to Florida. 
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ATTEMPTED TRANSMISSION OF SARCOCYSTIS ODOCOILEOCANIS (APICOMPLEXA: 

SARCOCYSTIDAE) OF WHITE-TAILED DEER TO GOATS. David S. Lindsay, 

Byron L. Blagburn, Dept. Pathology and Parasitology, Auburn 

University, AL 36849 and John C. Frandsen, U.S.D.A., Regional Para¬ 

site Laboratory., Auburn, AL 36831 

White-tailed deer are the primary intermediate host for Sarcocystis 

odoooileocanis an intra-muscular protozoan parasite. Calves and 

lambs have been shown to be experimental intermediate hosts for J3. 

odocoileocanis. Dogs, coyotes, gray foxes and red foxes may serve as 

the definitive host of S^. odocoileocanis. The present study was 

undertaken to determine if goats could serve as an intermediate host 

of J3. odocoileocanis. Two goats were inoculated orally with either 

5 x lO^or 5 x lO^ sporocysts of J3. odocoileocanis collected from a 

gray fox. A third goat was not inoculated and served as a control. 

All goats were killed 122 days post inoculation and the heart, tongue, 

esophagus and diaphram were removed at necropsy. Portions of each 

tissue were fixed in 10% formalin and histologic sections examined 

for sarcocysts. The remaining tissues were fed to 3 dogs. Feces 

from the 3 dogs were examined for 17 days for the presence of J3. 

odocoileocanis sporocysts. No signs of clinical disease occurred in 

any of the goats inoculated with sporocysts. No sarcocysts were 

observed in the goat muscles and none of the dogs passed sporocysts 

in their feces. Results of this study indicate that goats do not 

serve as an intermediate host of S_. odocoileocanis. As part of a 

continuing survey for Sarcocystis sp. in white-tailed deer, hearts 

and tongues from 6 deer were examined for sarcocysts. None of the 

hearts were positive, however 5 (83.3%) of the tongues had sarco¬ 

cysts . 

BIFLAGELLATED SPERMATOZOA IN CATFISHES (ORDER SILURIFORMES). 
Mary Jane Larkin, James R. Oliver, and W. Mike FI owe II , Dept, of 
Biology, Samford University, Birmingham, AL 35229. 

Coomasie Brilliant Blue staining patterns were studied in 
mature spermatozoa from eight species of catfishes representing 
two families and four genera. The two families were Ictaluridae, 
the freshwater catfishes, and Cetopsidae, the South American whale 
catfishes. Those species studied were: Ictalurus brunneus, 
I eta 1urus natalis, Ictalurus nebulosus , Ictalurus~~ punctatus , 
Noturus funebris , Noturus nocturnus, Pylodictis olivaris, and 
Cetopsis coecutiens. The spermatozoa from all eight species were 
morphologically similar, having a rounded head and two flagella. 
It was once believed that only aberrant catfish spermatozoa were 
biflagellated, but now we think that this may be the normal condition 
for catfish spermatozoa. Bif1agel1ated spermatozoa are rare in the 
animal kingdom. Only four other species of fishes have been found 
to possess biflagel1ated sperm: the South American lungfish, 
Lepidosiren paradoxa, the plain-fin midshipman, Porichthys notatus, 
the clingfTsh', Lepadogaster lepadogaster, and the Gulf toadf'ish, 
Opsanus beta. 

110 



Abstracts 

POPULATION GROWTH OF THE BROWN JAY AT THE BORDER OF ITS RANGE IN 

THE CORDILLERA DE TILARAN IN COSTA RICA. Marcy F. Lawton 

Robert 0 Lawton Dept of Biological Sciences Univ. of Alabama 

in Huntsville Huntsville AT. 35899 Morgan Lewis . Dept of 

Zoology. Univ. of Georgia, Athens GA. and Hannah Lowther 

Monteverde, Costa Rica. 

The social organization and breeding behavior of cooperatively 

breeding birds is usually considered to be the product of ecolo¬ 

gical and demographic, as well as evolutionary processes. Our 

observations of the cooperatively breeding Brown Jay (Cyanocorax 

morlo) suggest that social organization may constrain demography 

and does not necessarily track environmental change rapidly. 

Brown Jays first colonized the pastures of Monteverde in the 

Cordillera de Tilaran about ten years after agricultural clearing 

of the original montane tropical forests. The population is still 

growing and expanding 25 years after the colonization. Between 

1978 and 1982 the number of flocks in a 1500 ha study area 

increased from 14 to 16 and Brown Jay numbers grew by 20%. 

However, mean flock size remained stable, all flocks had helpers 

at the nest and new flocks appeared de novo, probably through 

fissioning. In addition, although there has been no significant 

new pasture clearing, flocks have begun to breed at higher eleva¬ 

tions for the first time. The fact that Brown Jays do not dis¬ 

perse to breed as pairs where suitable habitat is available sug¬ 

gests that social organization constrains population expansion. 

TECHNIQUES FOR FIELD COLLECTING AND LABORATORY REARING OF SPISSISTILUS 

FESTINUS (HOMOPTERA: MEMBRACIDAE). Melissa K. Green and James D. 

Harper, Dept, of Zoology-Entomology, Auburn University, AL 36849. 

Specialized collecting and rearing techniques were developed for 

Spissistilus festinus, a pest of soybeans, in order to study certain 

of its natural mortality factors. All stages of the insect were 

collected from soybean fields, taken to the laboratory, and maintained 

for possible emergence of parasitoids or expression of disease. 

Adults were collected from soybeans with a sweep net and were held in 

a specially designed field collection bag until they could be returned 

to the laboratory. Nymphs and eggs were collected from whole plants 

which were pulled in the field, returned to the laboratory, and 

examined under magnification. Sections of stems containing embedded 

eggs were removed from the plants, and their bases were inserted into 

floral water pics to maintain freshness. The stem tops were enclosed 

in capped clear plastic cylinders which fit exactly over the rubber 

septa of the water pics. Similar cylinders with plastic caps on each 

end and containing a fresh section of green bean, Phaseolus vulgaris, 

were used to hold individual adults. Nymphs were maintained indi¬ 

vidually on bean sections in 30 ml plastic creamers with paper caps. 

These containers allowed periodical observation for parasitoid 

emergence or disease expression with minimal disturbance to the 

insects. 
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transplanted bivalves as indicators of organic pollution in mobile bay. 

Ken R. Marion, Biology Department, and Steven A. Barker and Robert L. 

Settine (deceased), Chemistry Department, University of Alabama at 

Birmingham, Birmingham, AL 35294. 

The results of the fourth year of a study of organic pollutant 

levels in indicator organisms from Mobile Bay are presented. American 

oysters (Crassostrea virginica) and brackish water clams (Rangia 

cuneata) were placed in baskets at various locations throughout Mobile 

Bay during 1984. The criteria for site selection included areas that 

(1) were not previously sampled because no bivalves could be found or 

(2) were adjacent to industrial sites. Specimens were removed at two 

6-week intervals and organic pollutants in their tissues were identi¬ 

fied and quantified using gel permeation chromatography followed by 

fused silica capillary GC/MS analysis. The results indicated a wide 

variety of organic contaminants in the bivalves examined. Compounds 

identified with insecticides, industrial solvents, plasticizers, 

intermediary compounds, coal tars, and fossil fuels occur. Concen¬ 

trations, however, generally were in the low ppb range, with the 

exception of phthalates, which approached the ppm level. The trans¬ 

planted bivalves generally followed similar trends as those collected 

from natural populations in Mobile Bay. These trends are (1) that 

there is a tendency for slightly higher levels and increased variety 

of pollutants in bivalves from the upper reaches of the Bay, and (2) 

that some compounds of industrial origin occur at higher levels near 

industrial areas. Overall, the results indicate that organic 

pollution in Mobile Bay is currently not severe, but needs to be 

monitored closely for further changes. Our data will serve as a 
baseline for future environmental quality trends in Mobile Bay. 

MEALYBUG PEST MANAGEMENT IN THE GREENHOUSE ENVIRONMENT. B. 
Sheffer and M. L. Williams, Zoology-Entomology Dept. Auburn 
University and Alabama Agricultural Exp. Stn., Auburn, AL 36849- 
4201. 

Four common mealybug species; citrus mealybug, Planococcus 
citri; long-tailed mealybug. Pseudococcus longispinus; Comstock 
mealybug. Pseudococcus comstocki; and American ground mealybug, 
Rhizoecus americanus are prevalent greenhouse pests. Mealybugs 
cause damage or death by feeding on, or injecting toxins or plant 
pathogens into host plants. Honeydew, a mealybug by-product, 
acts as a medium on plant tissues for sooty mold growth causing 
reduced photosynthetic ability and unsightly plant appearance. 
Mealybugs are found on all plant parts, have a diverse host range, 
and easily go undetected. Extensive infestations can be controlled 
by removing plants from the greenhouse and treating with Cygon, 
Dursban, Orthene, Spectracide or Metasystox-R. Insecticide treatments 
should be directed against immature mealybugs and may require several 
treatments at two week intervals. Biological control can be achieved 
with species-specific predators and parasites which are commercially 
available. 
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PHENOL RESISTANCE IN MOSQUITOFISH (GAMBUSIA AFFINIS): A STUDY OF 

PHYSIOLOGICAL MECHANISMS. Nancy T. Tarbox and Robert A. Angus, 

Biology Department, University of Alabama at Birmingham, Birmingham, 

AL 35294 

Phenol is a poison that affects the central nervous system (CNS). 

Resistance to phenol intoxication has been demonstrated in mosquito- 

fish living in polluted streams containing phenolics. The proposed 

mechanisms for this resistance are: 1) an increase in the excretion 

rate of free phenol through the gills, or 2) an increase in phenol 

conjugation. Conjugation detoxifies the phenol and renders it water 

soluble, which increases it's excretion. 

Both mechanisms were tested by measuring the uptake and con¬ 

jugation of phenol in phenol-resistant and susceptible mosquitofish. 

After exposure to 40 ppm (C-14)-labeled phenol for 1 hour, the fish 

were classified as susceptible or resistant. A fish which lost 

equilibrium or died was susceptible. The fish were homogenized, and 

total body (C-14)-phenol concentration was determined on unextracted 

samples via scintillation spectrometry. Free phenol concentration in 

the same fish was determined by extracting phenol from other samples 

of the homogenate. The amount of conjugated phenol was determined by 

subtracting extract sample counts from unextracted sample counts. 

No significant differences in the amount of phenol uptake or 

conjugation between the two phenotypes were detected. To determine 

whether phenol is prevented from reaching CNS tissue, individual 

organs are being assayed. 

EFFECTS OF CERULENIN ON FATTY ACID AND STEROL BIOSYNTHESIS IN 
TAPHRINA DEFORMANS. Dept. Botany, Plant Pathology, and Microbiology, 
Auburn Univ., AL 36849. Kirk A. Patterson and John D. Weete. 

The objective of this study was to determine if cerulenin 
inhibits fatty acid and sterol biosynthesis in the fungus Taphrina 
deformans as has been reported for certain other fungi, and to 
establish the dose-response relationship for growth inhibition as 
well as these biosynthetic processes. Cells were grown to late-log 
phase at which time [1^C] acetate was added to the culture medium. 
After 1 hr incubation with the labeled substrate, cells were 
harvested, washed with distilled water, and heated for 2 hr in 
ethanolic-KOH. Fatty acids and sterols were extracted and separated, 
and radioactivity in each fraction was determined by liquid scintil¬ 
lation spectrometry. No growth inhibition occurred at 0.2 ug/ml of 
the inhibitor, but there was a 34% inhibition of fatty acid formation 
and no effect on sterol biosynthesis. Fifty percent growth inhibi¬ 
tion occurred at concentrations >0.2 but <0.5 ug/ml, and 85% growth 
inhibition (0.5 ug/ml) was accompanied by a further decrease in fatty 
acid synthesis and increased partitioning of [l^C] acetate into 
sterols. 
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SEXUAL DIMORPHISM AND METAMORPHOSIS IN SCALE INSECTS: A CASE OF 
HOLOMETABOLOUS DEVELOPMENT IN A PAUROMETABOLOUS ORDER OF INSECTS. 
Michael L. Williams, Dept, of Zoology-Entomology, Auburn University, 
AL 36849. 

Among the Homoptera the superfamily Coccoidea represents a 
specialized group of insects characterized by a very high degree of 
adaptation to a parasitic life on their host plants and by their 
extreme sexual dimorphism. Adult male scale insects are typically 
winged insects but are inconspicuous and occur for a very short part 
of their total life cycle, their active life after emergence being 
usually only a few hours. The females are neotenic, larviform, 
specialized, and highly adapted to their parasitic, often sedentary 
life. They are much larger, more conspicuous, and live for a 
comparatively long time. Within the class Insecta three general types 
of metamorphosis are recognized: 1) Ametabolous - no metamorphosis, 
little change from immature to adult; 2) Paurometabolous - gradual 
metamorphosis, nymphs similar to adults except for size, genetalia and 
wing development; and 3) Hoiometabolous - complete metamorphosis, 
larvae quite unlike adult and a pupal stage is present. Unusual 
metamorphosis in the insecta is not uncommon, but as paurometabolous 
insects, male scale insects have independently evolved on anomalous 
complete metamorphosis, which in advanced Coccoids includes a unique 
second pupal stage. Male scale insects typically go through five 
developmental instars with only the first two capable of feeding. 
Females go through two to four developmental instars and all are 
capable of feeding. 

BLUETONGUE DISEASE IN ALABAMA CATTLE: CURRENT STATUS. Gary R. Mullen, 
Dept, of Zoology-Entomology, Auburn University, AL 36849. Lloyd H. 
Lauerman, Charles S. Roberts Veterinary Diagnostic Laboratory, P. 0. 
Box 2209, Auburn, AL 36830 

Bluetongue virus (BTV) in both dairy and beef cattle is widespread 
throughout Alabama. Although typically asymptomatic, acutely infected 
animals may exhibit lameness, oral lesions, erosion of muzzle tissue, 
and respiratory stress. Severe cases often result in undersized 
newborn calves, congenital defects, abortion, and other reproductive 
dysfunctions. In 1985 BTV serotype 2, apparently introduced to the 
U. S. from the Caribbean via Florida, was detected for the first time 
in Alabama. Infections of two herds in the State resulted in classic 
BTV signs, representing the first association of clinical disease with 
this serotype in North America. Biting midges of the genus Culicoides 
are the only known natural vectors of BTV. Efforts to recover the 
virus from field-collected Culicoides spp. in Alabama have not yet been 
successful. However, jC. stel 1 ifer and C^. deb i 1 i pal pis, two species 
which readily attack cattle, have been shown to support replication of 
BTV following oral inoculations with the virus in laboratory studies. 
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THE EFFECTS OF COLD TEMPERATURE ON THE EMBRYONIC DEVELOPMENT OF THE 

POND SNAIL, HELISOMA SP. Ellen W. McLaughlin, Dept, of Biology, 

Samford University, Birmingham, AL 35229. 

In this study, snail embryos in cleavage or gastrula stages were 

maintained at 5° C for two, four, six or eight days and then trans¬ 

ferred to 22° C for further observation. The embryos were examined 

daily and data on survival, hatching and abnormal development were re¬ 

corded. Control embryos were kept at 22° C. All embryos maintained 

at 5° C showed arrested development until transferred to 22° C. The 

two-day and four-day groups showed the least effects of exposure to 

cold temperatures. They resumed normal development and showed 

survival and hatching rates similar to the controls. However, 

development and hatching were delayed by two and four days respect¬ 

ively. Snails kept at 5° C for six or eight days showed the severest 

effects of cold. Whereas the controls had high rates of survival 

(96%) and hatching (94%) , the six-day and eight-day groups showed a 

marked decrease in survival (64% and 33% respectively) and hatching 

(32% and 24%), and abnormalities were common (56% and 76%). Six-day 

embryos showed considerable differentiation of the shell, foot, eyes, 

tentacles and visceral mass; however, the shell was often deformed 

and reduced in size and the body became swollen and transparent. 

Some internal organs showed little or no differentiation. The major¬ 

ity of embryos in the eight-day group did not differentiate and 

either remained as small, clear, spherical vesicles or exogastrulated. 

Hatching, when it occurred, was delayed by six or eight days. This 

work was supported by Samford University Research Fund grant // 98. 

IMMUNOCHEMICAL CHARACTERIZATION OF PNEUMOCOCCAL SURFACE ANTIGENS. 

Joseph M. Carroll and Larry S. McDaniel, Cellular Immunobiology Unit, 

University of Alabama at Birmingham, Birmingham, AL 35294. 

Using monoclonal antibodies which protect mice from a fatal 

challenge with S. pneumoniae, we have identified a surface protein 

antigen on the pneumococcus. These antibodies recognized components 

of 84 and 76 Kd in cell wall extract of the non-encapsulated strain, 

R36A, against which they were made. Absorption experiments indicated 

that all of the antibodies recognized the same two proteins. The pro¬ 

teins detected by the antibodies in the encapsulated type 2 and type 3 

strains D39 and WU2, exhibited a different molecular weight than the 

proteins detected in R36A. Using a colony blot procedure and a 

quantitative ELISA, we have shown that these antibodies react with 6 

of the 21 pneumococcal strains tested. There was no association 

between reactivity with these anti-protein antibodies and the capsular 

serotype of the pneumococcal isolates tested. We examined the ability 

of our hybridoraa antibodies to react with pneumococcal "M protein" 

extract as defined by Austrain and McLeod in 1949. We found that 

there was weak reactivity with Xi64 and Xil26 as determined by an 

ELISA inhibition assay and immunoblotting. 
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INTERACTIONS OF MYCOPHAGOUS COLLEMBOLA WITH FUNGAL AGENTS FOR 
BIOLOGICAL CONTROL OF RHIZOCTONIA SOLANI. Robert Lartey, E. A. Curl, 
and Curt M. Peterson, Dept, of Botany, Plant Pathology and Micro¬ 
biology, Alabama Agricultural Experiment Station, Auburn University, 
AL 36849. 

Rhizoctonia solani causes damping-off disease of many crops 
including cotton rGossypium hirsutum). Recent research has focused 
upon the use of three soil fungi (l.eatisaria arvalis, Gliocladium 
vi rens, and Trichoderma harzianum) a"n3 two inycophagous col lembolan 
insects (Proisotoma minuta and Onychiurus encarpatus) for biological 
control of the plant pathogen. Experiments were performed in vitro 
(1) to compare attraction of the insects to agar-plate cultures of 
the fungi while observing their feeding capacity, and (2) to evaluate 
the efficacy of fungi and insects alone and in combination for 
suppression of Rhizoctonia disease of cotton seedlings in soil. Both 
insects were more attracted to R. solani than to either of the fungal 
biocontrol agents and rapidly consumed the pathogen mycelium. 
However, the fungal agents, which are known to suppress Rhizoctonia 
on agar-plates, were consumed by the insects in the absence 57 
alternative food sources. In plastic tubes with Rhizoctonia-infested 
soil, fungal agents and collembolan species, when tested separately, 
significantly increased the rate of seed germination and reduced 
disease incidence and severity on cotton seedlings by suppressing the 
pathogen. A subsequent experiment showed a further increase in rate 
of seed germination and further reduction in seedling disease due to 
some interaction between the Collembola and the fungal agents. 

CORRELATES OF BUTT SWELL IN TUPELO GUM (NYSSA AQUATICA L). 

Robert 0. Lawton, Department of Biological Sciences U. of 

Alabama in Huntsville, Huntsville AL 35899. 

The distinctively swollen lower boles of the tupelo gum, 

Nyssa aquatica L., and bald cypress Taxodium dis tichum L., have 

long intrigued botanists. The common supposition is that the 

swollen butt plays a role in oxygen supply to the root system, 

but a mechanical role in the support of the tree on unstable 

soils has not been ruled out. Among Nyssa aquatica L. growing In 

Beaverdam Swamp, Limestone Co., Ala., butt swell, measured as the 

ratio of trunk diameter at water level to trunk diameter above 

recognizable swelling, increases with tree size. The density of 

the wood in the swollen butt decreases with the degree of swel¬ 

ling. After that is taken into account the butt wood density 

decreases with tree size, and with the depth of the water in 

which the tree grows. These patterns of growth and allocation In 

the lower bole suggest that the distinctive butt swell of Nyssa 

aqua tica L. results from a balanced response to physiological and 

mechanical stresses. 
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HABITAT SELECTIVITY IN OPOSSUM SHRIMP (CRUSTACEA: MYSIDACEA). Richard 

F. Modlin, Dept, of Biological Sciences, Univ. of Ala. in Huntsville, 

AL 35899. 

Presence of habitable substrates, degree of environmental stress 

and predation are factors that influence whether or not an animal 

lives within a habitat. This project attempts to determine how 

habitat heterogenity, environmental stress and predation potential 

in a particular habitat affect the number of mysid species occupying 

that habitat. The number of habitable substrates, magnitude of 

annual salinity and temperature change in, and latitude of, 10 

shallow-water coastal habitats ranging from Cape Cod Bay, MA to 

Carrie Bow Cay, Belize, plus the diversity, evenness and dominance 

indices calculated for each of these habitats, were compared to 

determine the existence of any relationships between them and the 

number of species found in each habitat. Predation pressure was 

tested indirectly by the degree of association between mysids and 

potential decapod predators. Results showed a direct relationship 

existed between species numbers and substrate numbers and an inverse 

relationship occurred between dominance and substrate numbers. When 

the effect of substrate was statistically removed, the magnitude 

of salinity change was found to have an inverse influence on the 

number of species. Results suggest that more mysid species can 

be found in heterogeneous environments with small annual variations 

in salinity. Additionally, no matter how favorable environmental 

conditions were, mysids were sparse on substrates that contained 

decapod predators. 

AN OVERVIEW OF TWO PARASITOIDS ATTACKING A POTENTIAL BIOCONTROL AGENT 
IN ALABAMA. Gary L. Miller and Ronald D. Cave, Dept, of Zoology- 
Entomology, Auburn Univ., AL, 36849. 

In insecticide-free cotton fields in 1984, as many as 12 cocoons/ 
boll of a brown lacewing, Micromus posticus (Walker) (Neuroptera: 
Hemerobiidae), were found feeding on heavy infestations of the cotton 
aphid. Aphis gossypii Glover. Lab studies at 28°C revealed that 
adults live as long as 86 days and females produce a maximum of 1484 
eggs. Two species of parasitoids were reared from M. posticus. 
Chari topes mellicornis (Ashmead) (Hymenoptera: Ichneumonidae) lays 
a clutch of 4 (1-9) eggs on the larval host inside the cocoon. The 
first egg hatches and the newly emerged parasitoid larva destroys the 
other eggs in the clutch then feeds on the hemerobiid. Larval stage 
of the parasitoid is 6 (5-8) days, pupal stage is 5 (4-6) days and 
adult longevity is 12 (7-14) days. Anacharis melanoneura Ashmead 
(Hymenoptera: Figitidae) inserts its eggs in larval M. posticus prior 
to host cocoon formation. Egg incubation time and internal larval 
development lasts 6 (5-7) days. The larval parasitoid emerges from 
between the legs of its host and feeds on the remaining host tissue 
for another 4 (3-6) days. Pupal stage lasts 8 (6-9) days and adult 
longevity 5 (1-9) days. Collections of C^. me! 1 icornis and A. 
me!anoneura represent new state records for Alabama. 
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MANAGEMENT OF CITRUS WHITEFLY (HOMOPTERA: ALEYRODIDAE) ON ORNAMENTAL 
PLANTS IN ALABAMA. Harlan J. Hendricks and Michael L. Williams, 
Dept, of Zoology-Entomology, Auburn University, Alabama, 36849. 

The citrus whitefly, Dialeurodes citri (Ashmead), is a major 
pest of ornamental gardenia and privet in Alabama. Feeding whitefly 
nymphs damage the host plant by extracting plant fluids and excreting 
honeydew which serves as a medium for the growth of sooty mold fungus. 
Sooty mold ruins the aesthetic value of the plant and interferes with 
the plant's photosynthetic ability. Research at Auburn University has 
shown that citrus whitefly populations can be managed utilizing both 
chemical and biological control methods. The insecticides Baythroid, 
Cygon, Orthene, and Supracide generally provide effective control. 
Additionally, a parasitic wasp (Encarsia lahorensis (Howard)) has been 
a very effective biological control agent of citrus whitefly in 
Alabama and Florida. Release of the parasite results in reduced 
whitefly populations and a lower incidence of sooty mold covered 
plants. The success in establishing this parasite in these two states 
has led to subsequent releases throughout the Gulfcoast States. 

DESCRIPTION OF NUPTIAL BREEDING TUBERCLES IN THE PADDLEFISH POLYODON 

SPATHULA (WALBAUM). Carol E. Johnston, Dept, of Zoology, Auburn 

Univ., Auburn, AL 36849. Thomas Brantley, Dept, of Fisheries and 

Allied Aquacultures, Auburn Univ., Auburn, AL 36849. 

Breeding tubercles have been reported as present on some species 

in at least 15 families of fishes in 4 orders. They have not been 

reported for the family Polyodontidae. Three male paddlefish captured 

on April 4, 1984 from the Alabama River had structures presumed to be 

breeding tubercles present in small clusters over most of the body. 

Since the fish captured were to be radio tagged for a natural history 

study, none of the fish were preserved. Photographs were taken, 

however, and the live fish were examined so a description of these 

structures could be made. 

EFFECT OF THE RUMEN ENVIRONMENT ON ACREMONIUM COENOPHIALUM and 
ASPERGILLUS TERREUS. E. M. Clark, Dept, of Botany, Plant Pathology, 
and Microbiology, Auburn University, AL 36849. 

Good circumstantial evidence implicates the fungus Acremonium 
coenophialum as the primary cause of fescue toxicosis. Some evidence 
indicates that Aspergillus terreus may also be involved. Under the 
temperature of the cow rumen, 39°-40.5°C, Aspergi11 us terreus 
survives but Acremonium coenophialum does not. In the anoxic 
atmosphere of tRe rumen, neither fungus will grow, but Aspergi1lus 
terreus remains viable while Acremonium coenophialum dies. Both 
fungi are inactive in the rumen environment so toxicosis in the 
cattle is probably the result of ingestion of toxin or toxin 
precursors. 
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NEEM TREE (AZADIRACHTA INDICA A. JUSS) EXTRACTS: EFFECTS ON PARASITIC 

NEMATODES. John C. Frandsen, USDA, ARS, Animal Parasite Research 

Laboratory, Auburn, AL 36831-0952. 

Hatching of eggs of the rat hookworm (Nippostrongylus brasilien- 

sis) has been prevented in CbMM medium and in charcoal cultures by 

very low concentrations of aqueous extracts prepared from fresh or 

frozen leaves of the neem tree (Indian lilac, marmosa tree). Extracts 

prepared in a similar manner from the kernels have exhibited a much 

lower degree of activity. In contrast, antifeedant and antihatching 

actions have not been demonstrated for the alcoholic extracts of 

kernels which exhibit powerful repellant and antifeedant effects 

against insects belonging to a number of species. Drying of leaves 

reduces, or destroys, the efficacy of the aqueous extracts. Efficacy 

of these extracts also appears to be strongly influenced by the time 

of the year, or season, when the leaves were harvested, at least with 

regard to leaves from trees grown in Florida. The identity of the 

active principle, or principles, in the extracts is unknown. 

ANALYSIS OF PREDATOR-INDUCED BEHAVIOR IN THE EASTERN GRAY SQUIRREL. 

Robert M. Turnbull and Robert S. Lishak, Dept. Zoology-Entomology, 

Auburn University, AL 36849. 

The function of, and the behaviors associated with the "alarm 

calls" of the Eastern gray squirrel (Sciurus carolinensis) have his¬ 

torically been the result of anthropomorphic interpretations. How¬ 

ever, recent work on gray squirrel vocal behavior demonstrated that 

stimulus intensity has only a minor effect on call and note morphology 

and thus, may have a minor effect on behaviors of conspecifics. The 

purpose of this study was an attempt to analyze behavioral data 

elicited in response to stimuli in the form of a domestic cat (Felis 

cattus) and the playing of gray squirrel vocalizations. Preliminary 

results indicate that the number of squirrels responding and the kinds 

of behaviors exhibited differ with regard to the kind of stimulus 

presented. The authors gratefully acknowledge support for this 

research by the Alabama Academy of Science. 

COCKROACH-ANT INTERACTIONS. Arthur G. Appel, Dept, of Zoology- 

Entomology, Auburn University, AL 36849. 

Field observations and experiments were conducted on smokybrown 

cockroach, Periplaneta fuliginosa, and red imported fire ant, 

Solenopsis invicta, interactions during September and October 1985 in 

Auburn, Alabama. Cockroaches may be driven from their secluded 

daytime harborages into direct sunlight by ants foraging on cockroach 

fecal material deposited in the harborages. Ant activity elicited 

agonistic behaviors from the cockroaches, but the ants were not 

repelled. Cockroach tergal gland secretions hypothesized to be 

defensive, similarly did not deter ant attack. 
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CHARACTERIZATION OF 3'ENDS OF CHICKEN MYOSIN HEAVY CHAIN GENES. 

Christopher E. McGee, Debra M. Moriarity, and Ronald B. Young, 

Univ. of Ala. in Huntsville, Huntsville, AL 35899 

Myosin is the major protein of the contractile apparatus. It is 

composed of two heavy chains (MW = 200,000) and 2 to 4 light chains 

(MW = 17000-21000). Various isoforms of myosin heavy chain (MHC) have 

been found in skeletal muscle, cardiac muscle, and nonmuscle tissues. 

These isoforms are coded for by multigene families in a number of 

species, including chicken, rabbit, rat, and humans. A high degree of 

homology between myosin heavy chain isoforms make them difficult to 

separate and identify in order to study their regulation of expression 

in various tissues, or at different developmental stages. However, 

nontranslated flanking sequences at the 3'-end of MHC genes appear to 

have diverged significantly and could be useful in developing isoform 

specific probes. The 3'-ends of several previously isolated genomic 

clones (coding for portions of the MHC gene) are at present being 

characterized. Restriction map and nucleotide sequence data from one 

such subclone has already been obtained. 

EVALUATION OF BLACK PLASTIC MULCH AND SPUNBONDED POLYESTER ROW COVER 
FOR USE IN WATERMELON PRODUCTION. James E. Brown, Gwendolyn A. 
Lewis and James A. Pitts, Dept, of Horticulture and Chilton Area 
Horticulture Substation, Alabama Agricultural Experiment Station, 
Auburn University, AL 36849. 

Growth and performance of watermelons were evaluated on a sandy 
loam soil in Chilton County, Alabama. Spunbonded row cover material 
(Reemay) and black plastic mulch were used in support of melon pro¬ 
duction. Treatments of melons were established in the field on: 
1) raised beds on bare soil, 2) raised beds with black plastic mulch, 
3) flat and bare soil, 4) flat soil with black plastic mulch, 5) 
flat soil with black plastic mulch plus Reemay row cover, and 6) 
raised beds with black plastic mulch plus Reemay row cover. Melons 
supported by black plastic mulch and Reemay matured 2-3 weeks earlier 
with a 25 to 100% increase in yield over those produced on bare soil. 

MYGAL0M0RPH SPIDERS OF THE WESTERN RED HILLS OF ALABAMA. Debbie Rymal 
Folkerts and George W. Folkerts, Dept, of Zoology-Entomology, Auburn 
University, AL 36849. 

The western Red Hills of Alabama is the most deeply dissected 
area on the Coastal Plain of the United States. The area harbors a 
number of unusual endemics and many disjunct populations of southern 
Appalachian species. The Mygalomorph spiders of the Red Hills include 
Antrodiaetus unicolor (Antrodiaetidae), Sphodros rufipes (Atypidae), 
Cyclocosmia truncata , Myrmeoi oph:i 1 a f 1 uvlat.ilis and Ummidl.'i audouini 
(Ctenizidae). These burrowing spiders, most previously unknown from 
this region, utilize different microhabitats based on soil type, slope 
and vegetation cover. The Cyclocosmia population is morphologically 
intermediate between C. truncata and C. torreya. 
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CHARACTERIZATION OF A MONOCLONAL ANTIBODY TO A ZONA PELLUCIDA BINDING 
COMPONENT ON MURINE SPERMATOZOA. Richard T. Richardson and Gary R. 
Poirier, Dept, of Biology, University of ATabama at Birmingham, Room 
175, Campbell Hall, University Station, Birmingham, AL 35294. 

Murine spermatozoa contain a receptor on the plasma membrane over 
the acrosome which at ejaculation binds a proteinase inhibitor of semi¬ 
nal vesicle origin. After 4 hours in utero few sperm show evidence of 
the inhibitor. The same site on capacitated sperm also participates in 
the in vitro binding to the zona pellucida. Thus the site may function 
in both capacitation and zona binding. An antibody to the site was 
needed to study the features of the receptor. The receptor was 
isolated by affinity chromatography from the supernates of frozen- 
thawed sperm using the inhibitor as the ligand. The purified prepara¬ 
tion was injected into a rat and its spleen cells were fused with a 
mouse myeloma line. Hybridoma supernates were screened for antibodies 
to the site by ELISA methodology using a purified and crude preparation 
of the receptor and whole sperm. The antibody recognizes an epitope on 
the sperm plasma membrane in the acrosome region. This is the same 
region where the inhibitor binds. The epitope could not be found in 
the testes, seminal vesicles, heart, liver, cowpers gland or prostate. 
Few caput and corpus epididymal sperm show evidence of antibody 
binding. The antibody will block the binding of the seminal inhibitor 
to the sperm surface. The data suggest that the antibody is directed 
against an epitope of the receptor site, and there is no evidence of 
the epitope in other tissues of the body. 

EFFECT OF BLACK PLASTIC MULCH ON THE PRODUCTION OF SEVERAL DRIP 
IRRIGATED TOMATO VARIETIES. James E. Brown, Jack L. Turner, Ronnie 
N. McDaniel, and Gwendolyn A. Lewis, Dept, of Horticulture and Gulf 
Coast Substation, Alabama Agricultural Experiment Station, Auburn 
University, AL 36849. 

The effects of black plastic mulch on the growth and performance 
of several irrigated tomato varieties were evaluated on a fine 
sandy loam soil in Baldwin County, Alabama. Eighteen tomato 
varieties were grown on black plastic mulch and compared to the 
same varieties grown on bare soil. Black plastic mulch increased 
tomato yield of more than three-fourths of the varieties evaluated. 
Marketable fruits were increased on more than 50% of the varieties 
where black plastic mulch was used. Black plastic mulch had no 
effect on tomato fruit size; however, fruit size distribution showed 
that most varieties produced fruits ranging from 5 to 10 ounces, 
with the majority at the higher range. 
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DEVELOPMENT OF EIMERIA SIGMODONTIS (APICOMPLEXA:EIMERIIDAE) IN 

MAMMALIAN CELL CULTURES. David S. Lindsay, Byron L. Blagburn, Dept. 

Pathology and Parasitology, Auburn University, AL 36849 and 

Christine A. Sundermann, Dept. Zoology and Entomology, Auburn 

Univeristy, AL 36849. 

The development of Eimeria sigmodontis, a coccidian parasite of 

the large intestine of cotton rats, was studied in mammalian cell 

cultures. Monolayers of cell lines of fetal mouse brain, fetal 

mouse fibroblasts, porcine kidney and human fetal lung were grown 

on 8-welled tissue culture chamber slides. Sporozoites that were 

excysted ^Ln vitro developed to sporozoite-shaped meronts which pro¬ 

duced merozoites containing two refractile bodies. Sporozoites 

obtained from the large intestine of experimentally infected cotton 

rats 36 hr postinoculation entered cultured cells and developed as 

did sporozoites excysted by iri vitro methods. A small number of 

lst-generation merozoites were also present at 36 hr PI iri vivo; they 

entered cultured cells and developed into 2nd-generation meronts 

which produced merozoites. Third-generation merozoites obtained from 

the large intestine of cotton rats infected 4 days previously 

developed into sexual stages. Macrogamonts, microgamonts, micro¬ 

gametes, and unsporulated oocysts developed from these 3rd-generation 

merozoites. Second-generation merozoites present in vivo 4 days PI 

developed iji vitro into 3rd-generation meronts which produced mero¬ 

zoites. Oocysts which developed in cell cultures did not sporulate 

in situ and oocysts removed from cell cultures dit^ not sporulate 

when placed in 2.5% potassium dichormote solution. 

SOIL SOLAR IZATI ON: A POTENTIAL CONTROL METHOD FOR WEEDS AND SOIL- 
BORNE FUNGI. Clauzell Stevens, Victor Khan, Mack Wilson, and A. Y, 
Tang George Washington Carver Agricultural Experiment Station, 
Tuskegee University, Tuskegee, Alabama 36088, 

Mulching moist soil with clear polyethylene plastic during the 
summer, increased the soil temperature, This solarization technique 
was tested during 1983 to 1985 at Tuskegee, Alabama. Mulching in¬ 
creased soil mid-day temperature by 10 to 12C and up to 57C in the 
top 5 cm. Solarization resulted in 93% reduction of weeds in 19814 
and 1985. Control of weeds including crabgrass, florida pusley, morn¬ 
ing glory, pigweed, ragweed, goose grass, nutgrass, carpet weeds, 
crowfoot grass, 1ambsquarter, annual vetch, red sorrel, dandelion and 
horse weed, was observed in sol ar-treated plots. Soil-borne fungi 
were greatly reduced 0-10 cm in so 1 ar-treated plots. Solarization for 
59 days in 1983, 72 days in 1984 and 98 days in 1985 reduced fungi by 
50, 60 and 99 percent, respectively. 
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INVITRO ALDOSE REDUCTASE INHIBITORY ACTIVITY OF SUBSTITUTED 2-OXO- 
QUINOLINE-1-ACETIC ACIDS. Jack DeRuiter, Abram N. Brubaker, William 
Whitmer and James Stein, Department of Pharinacal Sciences, School of 
Pharmacy, Auburn University, AL, 36849. 

There is a growing body of evidence establishing a link between 
tne formation and accumulation of sorbitol in ocular and nerve tissue 
and the development of pathologies of chronic diabetes. Sorbitol is 
formed in these tissues from glucose, in a reaction mediated by the en¬ 
zyme aldose reductase. Therefore one approach to prevent diabetic com¬ 
plications has involved development of inhibitors of aldose reductase. 
The observation that several compounds discovered as inhibitors of this 
enzyme possess an N-acylglycine fragment which contributes to the in¬ 
hibitor-enzyme interaction prompted us to synthesize a number of 2-oxo- 
quinoline-l-acetic acids which also possess this fragment, and test 
them for their ability to inhibit aloose reductase obtained from rat 
lens. These compounds were found to display a high level of inhibit¬ 
ory activity with IC™ values in the 6.0 to 0.5 micrornolar range. 
Structure-activity studies revealed that modification of the 1-acetic 
acid moiety by esterification, substitution of an alpha-methyl group 
or insertion of an additional methylene unit results in a decrease in 
inhibitory potency. These studies also demonstrate that the 2-oxo- 
quinoline ring system in these compounds contributes significantly 
towrd aldose reductase inhibitory activity. Based on the high level of 
in vitro activity, several of these compounds are currently being in¬ 
vestigated for their ability to prevent diabetic complications in test 
animals. 

EFFECTS OF SPARTINA ON LITTORINA IRRORATA GROWTH AND MORTALITY. Chris 

— • McBride and Ann H. Williams. Dept, of Zoology/Entomology, Auburn 

University, AL 36849. 

Vertical migration of Littorina irrorata on Spartina alterniflora, 

presumed to be a predator-escape behavior, may be a way to attain food 

and escape high temperatures of the marsh mude substrate. Observations 

at Dauphin Island, AL, indicate that during diurnal low tides substrate 

temperatures reached 40 C. in the absence of Spartina. Littorina 

confined to these areas in cages exhibited mortalities as high as 60% 

and a mean growth rate of . 1128g/snail. This high mortality has been 

attributed to temperature stress. Littorina excluded from the mud 

substrate, but allowed to dim Spartina, exhibited a mortality that was 

less than 10% and a mean growth rate of .2625 g/snail. The growth rate 

of snails confined to control cages was .1612g/snail. Thus, Littorina 

may be dependent on Spartina for both a refuge from high substrate 

temperatures and a source of food. 
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MONOCLONAL ANTIBODY TO SCP NEUROPEPTIDES DEFINES A SIMPLE NEURONAL 

SYSTEM IN EMBRYOS AND LARVAE OF TRITONIA DIOMEDEA. Stephen C. Kempf, 

Dept, of Zoology-Entomology, Auburn Univ., Auburn, AL 36849. Boris 

Masinovsky, Dept, of Zoology, Univ. of Wash., Seattle, WA 98195. 

SCP-like antigenicity is first present in small cells of the 

cerebral ganglia (CG) and a single axon crossing the cerebral 

commissure in 8 d old embryos. Other axons and neurons become 

antigenic as the larva develops. At 4-9 d after hatching 2 pairs of 

neurons are labeled. Axons extend from one of these neuron pairs to 

the left CG and from the other pair to the right CG. A second labeled 

axon is present across the cerebral commissure. The location and 

morphology of the 2 pairs of neurons and their processes suggest they 

are involved in a sensory network that modulates some facet of larval 

behavior. In metamorphically competent larvae, SCP-like antigenicity 

is seen in the cerebral and pedal neuropils, as well as two neurons in 

the buccal ganglia that extend axon(s) across the commissure. The 

change in antigenicity as the larva becomes competent is presumably 

preparatory for juvenile life. The labeled buccal neurons may be BI2, 

which are known to contain SCPs, extend an axon across the buccal 

commissure, and function in adult feeding behavior. Two large neurons 

strongly labeled by rabbit antibodies against FMRFamide are clearly 

different than neurons labeled by monoclonal antibody against SCPs. 

This result supports the contention that different molecules 

(presumably peptides or peptide precursors) are labeled by these 

FMRFamide and SCP antigenic probes. (Supported in part by N.I.H. 

Grant (/NS 18658-03.) 

AMINO ACID POOL SIZES IN CRICKET FAT BODY AND IMPLICATIONS FOR PROTEIN 

SYNTHESIS. Gregory J_. Harber and James T. Bradley, Dept, of Zoology- 

Entomology, Auburn University, AL 36849. 

The pool sizes of intracellular, transfer RNA-bound and extra¬ 

cellular leucine in fat body and hemolymph samples collected from 10- 

day-old adult female Acheta domesticus were determined using the 

radiolabeled amino group ligand, dansyl chloride. The DNA content of 

the fat body samples was determined using Burton's diphenylamine 

assay. The leucine pool available for protein synthesis was found to 

be 2.64 times larger in the sham-operated control groups as compared 

to ovariectomized groups (1255 pmol/mg DNA vs 476 pmol/mg DNA). Chang 

and Bradley (1983) reported that ovariectomy resulted in a two-fold 

increase in 14C-leucine incorporation into vitellogenin, the yolk 

protein precursor. In light of the evidence presented here, this 

apparent increase may be due to differing amino acid pool sizes be¬ 

tween the groups. Rather, the rate of vitellogenin synthesis in both 

the sham-operated controls and ovariectomized groups would appear to 

be equal. 
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MONO- AND POLYCULTURE OF THE PRAWN, MACROBRACHIUM ROSENBERGII AND THE 

HYBRID TILAPIA IN THREE FARM PONDS IN NORTHERN ALABAMA. George B. 

Cline, Charles W. Hardwick, Jr., Brian Schinick and Earl Moats. 

Biology Department, University of Alabama at Birmingham, Birmingham, 

AL 35294 

The fresh water prawn is easily grown in farm ponds either alone 

or with Tilapia when water temperatures reach 80 F or above. M. 

rosenbergii postlarvae were obtained from Hawaii on April, 19, 1985, 

raised to the juvenile stage in a heated pool and used to stock 3 

ponds on June 7. Tilapia were added 2 weeks later. We added 14,500 

prawns and 800 red Tilapia fingerlings to a 1 acre pond, 4,650 prawns 

and 750 blue Tilapia fingerlings to a 1/2 acre pond and 6,150 prawns 

alone to a l/3rd acre pond. Ponds were fed 6 days a week with a 5 

gallon bucket of 36% protein fingerling food going to the 1 acre, 2/3 

bucket to the 1/2 acre and 1/2 bucket to the l/3rd acre ponds. Prawn 

growth rates were essentially identical in all ponds with 68% survival 

in the largest and 73% and 48%* in the others. Largest prawns were 

over 40 grams each with an overall average of about 22 grams each. A 

total of 765 lbs was harvested on October 4 after 118 days of growth. 

Two hundred seventy six pounds of red Tilapia and 284.5 lbs of blue 

Tilapia were also recovered. Tilapia did not appear to affect the 

growth or survival of the prawns. 

*Bream fish accidently put into small pond probably decreased prawn 

population. 

THE MAYFLY DOLANIA AMERICANA EDMUNDS AND TRAVER (EPHEMEROPTERA: 

BEHNING1IDAE) IN ALABAMA. Edward E. Wester, Zoology-Entomology Dept. 

Auburn University, AL 36849. 

Members of the family Behningiidae are probably the rarest and 

poorest known of all mayflies. The five species in three genera are 

apparently restricted to the Holarctic Realm where they occur in 

clean, swift, shifting-sand bottom rivers. In the United States the 

family is represented by one species, Dolania americana Edmunds and 

Traver. This species has previously been reported from only five 

localities along the Atlantic and Gulf Coastal Plains. Each site is a 

typical coastal plain "blackwater" river. Four larvae of D. americana 
were collected in spring 1986 in Blackwater Creek, Escambia County, 

Alabama. Blackwater Creek is a small, shallow, upper tributary of the 

Blackwater River of the Florida pandhandle, a locality where D. 
americana has been previously collected. Although the four specimens 

from Blackwater Creek do not constitute a new drainage, they do 

represent a new state record. Of greater importance, however, is the 

fact that they were collected from a small creek instead of a larger 

more riverine habitat as has always previously been the case. It 

therefore appears that D. americana, and perhaps other members of the 

family, are not as restricted to larger riverine habitats as has 

traditionally been thought. 
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MOSQUITOES OF ALABAMA AND THEIR IMPLICATIONS FOR PUBLIC HEALTH. 

Lawrence J. Hribar and Gary R. Mullen, Dept, of Zoology-Entomology, 

Auburn University, AL 36849. 

Fifty-four species and four subspecies of mosquitoes are now 

known to occur in Alabama: 18 Aedes spp., 9 Anopheles spp., 1 

Coquillettidia sp., 9 Culex spp., 2 Culiseta spp., 2 Orthopodomyia 

spp., 9 Psorophora spp., 1 Toxorhynchites spp., 2 Uranotaenia spp., 

and 1 Wyeomyia sp. The literature pertaining to the Alabama mosquito 

fauna is largely composed of works from the first quarter of the 

century, military records from the World-War-Two era, surveys by the 

Tennessee Valley Authority, and more recent studies conducted at 

Auburn University and Tuskegee University. Both Psorophora columbiae 

and Ps. confinnis are included in this listing, because the taxonomy 

of this species group is not well understood. Psorophora varipes in 

the southeastern United States has been redescribed as a new species, 

Ps. mathesoni. The reported occurrence of Pj3. signipennis in Alabama 

is questionable and unsubstantiated by voucher specimens. Genetic 

evidence suggests that Anopheles quadrimaculatus in the southeastern 

United States is actually a complex of at least two species. Among 

the mcsquito-borne diseases potentially affecting humans in Alabama are 

eastern equine encephalitis, St. Louis encephalitis, Venezulean equine 

encephalitis, California encephalitis, dengue, yellow fever, and 

malaria. Only rarely does dog heartworm (Dirofilaria imitis) infect 

man. Tensaw virus causes apparently symptomless infections in man. 

EFFECT OF GROWTH MEDIUM ON THE ELECTROPHORETIC PATTERN OF ENVELOPE 
PROTEINS OF SALMONELLA TYPHIMURIUM. Lula B. Smith, and Shiva P. Singh, 
Dept, of Biology, Ala. State Univ., Montgomery, AL 36195. 

Salmonella typhimurium cells were grown at 37°C in morpholino- 
propane sulfonic acid-buffered medium supplemented with glucose, 
glycerol or potassium acetate as carbon source. Cells harvested from 
log phase were lysed by sonication and the envelope was isolated by a 
series of low and high speed centrifugations. Envelope proteins were 
solubilized in sodium dodecyl sulfate (SDS)-urea-Nonidet P40 mix, and 
separated by isoelectric focusing in the first dimension followed by 
SDS-polyacrylamide gel electrophoresis in the second dimension. Gels 
containing radiolabeled (J3S) samples were dried and processed for 
autoradiography. The envelope proteins were resolved into approxi¬ 
mately 90-100 polypeptides ranging in molecular weight (MW) from 
12,000 to 95,000 daltons. Majority of proteins were acidic in nature. 
There were 12 major polypeptides with five (MW 38,000, 37,000, 35,500, 
29,000, 18,000) of these being the most intense proteins in envelope 
samples from all carbon sources. Variations in the polypeptide 
pattern from cells grown in glucose, potassium acetate and glycerol 
were also observed. Glucose-grown cells contained three polypeptides 
(MW 95,000, 72,000, 43,000) which were less intense in glycerol grown 
cells, and absent in acetate grown cells. (Supported by NIH RR 08219). 
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EFFECTS OF EXPERIMENTAL THERMAL VARIATION ON THE EMBRYONIC DEVELOPMENT 

OF THE FRESH-WATER POND SNAIL, HELISOMA SP. Richard P. Rogers, Dept, 

of Biology, Samford University, Birmingham, AL 35229. 

Snail embryos in trochophore or differentiating stages were 

subjected to various temperature regimens in a continuous manner to 

observe effects on development in post-gastrulation stages. The 

control groups were incubated at room temperature (23-25° C). Their 

survival and hatching rates were 98%. A temperature of 6° C was lethal 

to embryos in the differentiating stages, while in the earlier trocho¬ 

phore stages, 6 C evoked a state of dormancy and resulted in severe 

developmental abnormalities. Hydropia was noted in the head regions, 

and some specimens lacked proper shell development. Embryos incubated 

at 18° C were tolerant of the cooler environment, with survival simi¬ 

lar to that of the controls, yet the normal schedule for development 

was delayed. Treatment with 35° C produced high mortality and abnorm¬ 

alities that included extrusion of the viscera from the shell. Trocho- 

phores showed these features, and most died within 10 days of exposure. 

Differentiating stages had 19% surviving and hatching by day 10. Ex¬ 

posure to 40-50° C killed all stages within one day. High mortality 

and abnormalities were seen in embryos exposed to higher than normal 

temperatures. Delayed development, dormancy, and abnormalities were 

observed in specimens exposed to lower than normal temperatures how¬ 

ever exposure to 18° C (closer to 23-25° C) shows higher percentages 

of normal hatching and development than at extreme temperatures (6° C, 

35° C, 40° C, or 50° C). 

RESPONSES OF MOURNING DOVE NESTLINGS TO PLAYBACKS OF PERCH COOS FROM 
MALE PARENTS AND OTHER C0NSPECIFIC MALES. Ronald R. Hitchcock, Ralph 
E. Mirarchi, and Robert S. Lishak. Dept, of Zoology-Entomology and 
Alabama Agr. Exp. Stn., Auburn University, AL 36849-4201 

Male mourning dove (Zenaida macroura) perch coos were played 
back to 9 to 11-day-old nestlings to determine if they recognized 
male parent vocalizations. Tests were run at 28 nests; 11 from June 
to September, 1984 and 17 from April to June, 1985. Responses of 
nestlings to perch coos recorded from male parents and from males 
of adjacent territories were observed and quantified. Playbacks from 
male parents and male neighbors were each run from opposite sides 
of the nest tree to account for any effect of location on nestling 
responses. The order in which tests were run formed the third 
independent variable in a 3-way ANOVA. Nestlings responded less to 
male parents in 1985 than in 1984 (P=0.01), but they responded more 
to the playbacks of male parents than to those from male neighbors 
(P<0.01 and P<0.05, respectively) during both years. Location and 
order of presentation had no (P>0.05) effect in either year. The 
ability to discriminate between male parent and neighboring male 
vocalizations presumably aids fledglings in directing their food 
soliciting behaviors more efficiently. Funded by Alabama Agricultural 
Experiment Station Project No. 13-0048. 
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INTERACTION OF EPIDERMAL GROWTH FACTOR WITH NUCLEI. Debra M. 

Moriarity, Dept. of Biological Sciences, University of Alabama in 

Huntsville, Huntsville, A1 35899. 

Epidermal growth factor is a 6045 MW polypeptide which has been 

shown to be mitogenic for many different cell types including liver 

cells. We have previously characterized the hepatocyte cell surface 

binding of EGF ( Moriarity, D.M. and C.R. Savage, Jr. 1980. Archives 

Biochem. Biophys. 203, 506-518). Cell surface receptors for EGF have 

been characterized on many cell types. Since both the bound EGF and 

its receptor glycoprotein are known to be internalized by their target 

tissues we have examined the possibility that EGF may bind directly to 

subcellular sites, specifically to the nucleus of a cell. Our results 

demonstrate specific, saturable binding sites for EGF on nuclei 

isolated from adult rat liver. The nuclei isolation procedure includes 

treatment of the nuclei with low concentrations of Triton X-100 which 

insures removal of the outer nuclear membrane and diminishes 

contamination of the nuclei with microsomal components. 

Photomicrographs of the nuclei preparations and enzymatic assays of 

microsomal marker enzymes indicate that the preparations contain 

intact nuclei with virtually no contaminating membranes. Scatchard 

analysis of the binding data indicates the presence of approximately 

400 biruji^ng sites for EGF per nucleus with an apparent Kd between 10 

and 10 M. These affinities are similar to those reported for cell 

surface receptors. This work was supported by NIH grant AM36667. 

LF.AF TRICHOMES AS AH AID III I PENTIFI r AT 10(1 OF DATIVE AZALEAS 
(Fricaeae: Rhododendron submenus Anthodendron) in ALABAMA. Alvin 
R. I)iamond, Jr., Dept, of Botany, Plant Pathology, arid Microbiology, 
Auburn University, AL 36H49-3S01. 

Abaxial and adaxial leaf surfaces of native Rhododendron plants 
were observed usiny liyht and scanniny electron microscopy. Tissue 
for the SEM was preserved in FAA, whereas both fresh and dried leaves 
werp used with the liyht microscope. Trichomes were of three types: 
glandular, short unicellular, and long multicellular. A matrix key 
was developed utilizing trichone characteristics. Presence or 
absence of each trichone type was denoted with the numeral 1 (if 
present) and ? (if not) for each surface. As a result, eacli species 
was represented by a unique series of six digits. Reliability of the 
matrix key then was checked by studying trichomes of specimens at the 
Auburn University and the Missouri Botanical Hardens Herbaria. 
Trichomes of suspected hybrids were intermediate to those of the 
putative parents. There are two advantages of this key over 
dichotomous keys available in manuals and floras. First, success in 
identification does not depend on the presence of fruit or flowers, 
thus even plants bearing only leaves can he identified. Second, 
trichone type seems to be more consistent than either flower color or 
amount of pubescence as a feature for observation in identifying 
species of Rhododendron. 
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PREPARATION OF MONOCLONAL ANTIBODIES AGAINST THE BACULOVIRUS OF 
SPODOPTERA FRUGIPERDA. Shiva P. Singh, Dept, of Biology, Ala. State 
Univ., Montgomery, AL 36195. James D. Harper, Dept of Zoology-Entomo¬ 
logy, and Robert T. Gudauskas, Dept, of Botany, Plant Pathology and 
Microbiology, Auburn University, AL 36849. 

Baculovirus of the fall armyworm, Spodoptera frugiperda was pro¬ 
pagated in cell monolayers. The cell line was maintained at 27°C in 
I PL-41 medium supplemented with 10% fetal calf serum, and 0.26% 
tryptose phosphate broth. Cells were inoculated during the logari¬ 
thmic phase at a multiplicity of infection of 10 mean tissue culture 
infective dose/cell. Nonoccluded, budded virions were purified from 
the culture supernatant by a series of low and high speed, and sucrose 
density gradient centrifugations. The purified virions were used to 
immunize BALB/c mice over a period of 3-4 months. Spleen cells from 
the immunized mice were fused with nonsecreting mouse myeloma line 
P3x63-Ag8.653 using polyethylene glycol. Cells were seeded in 24-well 
plates together with peritoneal exudate feeder cells, and the 
hybridomas selected using hypoxanthine-aminopterin-thymidine (HAT) 
medium. Antibody-secreting hybridomas are being monitored by an in¬ 
direct enzyme-linked immunosorbent assay (ELISA). Results obtained so 
far will be described and the possible use of monoclonal antibodies 
for rapid detection and identification of S. frugiperda baculovirus in 
laboratory and field populations of the fall armyworm larvae will be 
discussed. (Supported by ARI grant 84-430). 

INFLUENCE OF 0SM0LARITY ON THE ELECTROPHORETIC PATTERN OF ENVELOPE 
PROTEINS OF SALMONELLA TYPHIMURIUM. John E. Riley, and Shiva P. 
Singh, Dept, of Biology, Ala. State Univ., Montgomery, AL 36195. 

The envelope proteins of Salmonella typhimurium were investigated 
by two-dimensional gel electrophoresis. The cells were grown aerobi¬ 
cally at 37°C in morpholinopropane sulfonic acid ("MOPS")-buffered 
medium supplemented with 300 mM sucrose, NaCl or KC1. Cells harvested 
from log phase were lysed by sonication and the envelope was isolated 
by several cycles of low and high speed centrifugations. The envelope 
proteins were solubilized in sodium dodecyl sulfate (SDS)-urea-Nonidet 
P40 mix, and separated by isoelectric focusing in the first dimension; 
separation in the second dimension was performed on 8 to 20% SDS- 
acrylamide gradient gels. The gels were stained with Coomassie l^ue, 
destained, and photographed with a 35-mm camera. Radiolabeled (J S) 
gels were dried and processed for autoradiography. The S. typhimurium 
envelope was resolved into approximately 100-130 individual polypep¬ 
tides ranging in molecular weight (MW) from 13,700-92,000 daltons. 
Five of the most abundant polypeptides had an estimated MW of 38,700, 
35,600, 33,500, 27,900, and 26,300, respectively, and were common to 
cells grown in normal as well as NaCl, KC1, and sucrose-supplemented 
media. Variations in the protein pattern due to the high osmotic 
pressure of the growth medium and their significance to the survival 
of microorganisms will be discussed. (Supported by NIH RR 08219). 
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5S rRNA AND rDNA FROM THE HUMAN MALARIA PARASITE PLASMODIUM FAL¬ 

CIPARUM ■ Dorothy Shippen, Dept, of Biology, and Anne Vezza, Dept, 

of Microbiology, University of Alabama at Birmingham, Birmingham, 

A1 35294. 

Plasmodium falciparum, an obligate intracellular protozoan, 

transcribes a variety of parasite specific genes. One such set of 

genes encodes the ribosomal RNA (rRNA) components. We have iden¬ 

tified three small RNA species corresponding to 5.8S, 5S and tRNAs 

in total RNA preparations from blood stage parasites. The 5S RNA 

species which migrates as a single band on denaturing 

polyacrylamide gels resolves into three bands under non-denaturing 

conditions. RNA sequence analysis indicates that the RNAs differ 

only at their 3' termini, perhaps as a result of incomplete RNA 

processing of precursor 5S molecules. The plasmodial 5S RNA 

sequence contains extensive homology with 5S RNAs from several 

other organisms. In addition, typical RNA polymerase III internal 

promoter regions are present within the 5S RNA sequence. Using 

Southern blot analysis of restriction endonuclease digested 

genomic DNA, we have identified three classes of 5S RNA genes. 

Two of these classes have been cloned into the pGEM vector system 

for DNA sequence analysis and _in vitro transcription studies. At 

least two of the three 5S RNA gene classes appear to be linked in 

the parasite genome. 

DEVELOPMENT AND SURVIVAL OF THREECORNERED ALFALFA HOPPERS AT TWO 
CONSTANT TEMPERATURES. D. W. Spurgeon, T. P. Mack and C. B. 
Backman, Dept, of Zoology-Entomology, Alabama Agricultural 
Experiment Station, Auburn University, AL 36849-4201. 

Development and survival of threecornered alfalfa hopper 
nymphs, Spissisistilus festinus (Say) (Homoptera: Membracidae), 
were compared at 21.1 and 23.9°C. Twenty-four first-instar nymphs 
less than 24 h old were randomly assigned to each of two controlled 
environment chambers. Nymphs were individually caged in standard 
100 mm by 15 mm petri plates. Plate lids were ventilated with a 53 
mm dia hole covered with nylon organdy. Nymphs were reared on 
sections of green bean (Phaseolus vulgaris L.) ca. five cm long. A 
#3 insect pin was placed through each bean section perpendicular to 
the long axis of the bean to prevent it from rolling. Bean 
sections were replaced every two days, and nymphs were checked 
daily until adult emergence. Data were analyzed by Student's 
t-test and an unbalanced ANOVA (P<0.05) where appropriate. Lengths 
of second and third stadia were significantly shorter at 23.9°C 
than at 21.1°C. Also, nymphs held at 23.9°C molted to third 
through fifth instars and adults in fewer days than those held at 
21.1°C. The fifth nymphal stadium was significantly longer than 
other stadia at both temperatures. Survival to adulthood totalled 
20.8 and 25.0 % respectively, at 21.1 and 23.9°C. 
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MORPHOMETRIC AND STOCK DATA ON THE SLIPPER LOBSTER IN THE NORTHERN 

GULF OF MEXICO. Charles W. Hardwick, Jr., C. Robert Calhoun, George 

B. Cline. Biology Department, University of Alabama at Birmingham, 

Birmingham, AL 35294 

Large numbers of the slipper lobster, Scyllarides nodifer, are 

trawled seasonally for sale in local seafood markets. Undersize and 

gravid animals are taken without regard to possible stock damage, and 

declining catch sizes over the last three years indicate the effects 

of this unmanaged fishery. Data on sex ratios, stock size, and catch 

size may provide information to determine whether this species can 

support such a fishery in this area, or how best to utilize this 

resource. 

We report here the first on-board survey of slipper lobsters on a 

commercial fishing vessel, the Margaret Yvonne. The yield of three 

consecutive nights of trawling in April, 1985 was 993 'saleable-size' 

lobsters. Of these, 48.4% were female with 37% of these gravid. All 

the non-gravid females examined internally were carrying advanced 

stage eggs. This is the earliest report of berried females in the 

Gulf. Average weight of all the lobsters surveyed was 420 g. The mud 

and algae coating the lobsters suggest they prefer to be buried in 

the substrate. Measured average stock density of 1 lobster per 1627 

square meters trawled translated into roughly 5 million lobsters in 

the Carabelle lobster grounds. 

ISOZYMIC SIMILARITIES AND DIFFERENCES AMONG THREE POPULATIONS OF STONE 
CRABS, MENIPPE MERCERNARIA, FROM NEAR SHORE WATERS OF THE GULF OF 
MEXICO. George B. Cline, Charles W. Hardwick, Jr., and Robert A. 
Angus. Biology Department, University of Alabama at Birmingham, 
Birmingham, AL 35294 

Recent increases in the stone crab population along the Alabama 
coast and in Mississippi Sound (MS) have raised questions about 
recruitment. Is this population self sustaining or are stone crabs or 
their larvae migrating in from other areas? We examined muscle 
components from 36 MS, 15 Apalachicola Bay (AB) and 12 south Florida 
(SF) crabs by isoelectric focusing in thin layer agarose gels. 
Analysis of silver stained total protein patterns and of zymograms of 
acid phosphatase (AP), alkaline phosphatase (ALP), phosphoglucomutase 
(PGM), phosphohexose isomerase (PHI), hexokinase (HK) and esterase 
(ES) shows the MS crabs to differ genetically from the other two 
populations. All enzyme systems examined were polymorphic with 
diagnostic markers for the MS crabs present in the PHI and ES systems. 
Genetic distances were calculated from simi1iarities and differences 
in patterns among the three populations using a new combination of 
statistical procedures. Results indicate that the Mississippi popula¬ 
tion is a semispecies and is probably not affected by larvae from 
other populations in the Gulf of Mexico. The AB and SF populations 
share a lot of characteristics but are not genetically identical. 
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OXYGEN UPTAKE AND UTILIZATION IN THE SLIPPER LOBSTER, SCYLLARIDES 

NODIFER. Marcus P. Frutchey and George B. Cline, Biology Department, 

University of Alabama at Birmingham, Birmingham, AL 35294 

Oxygen consumption rates are useful as a basic method of defining 

the metabolic energy budget of an animal. Poikilotherm metabolism 

generally varies with the environmental temperature, while dependence 

of oxygen consumption on body weight is well documented in many 

invertebrates. 

Weight specific respiration rates and the effects of ambient tem¬ 

perature, body weight and sex were determined for the slipper lobster, 

S. nodifer, a decapod endemic to the Gulf of Mexico. Eleven animals 

within a weight range of 250-270 g. were tested for oxygen consumption 

at three different temperatures, 20, 25, and 30 C. The collective 

mean oxygen consumption rates at these temperatures were .0315, .0531, 

and .0729 mg. oxygen per gram per hour, respectively. Comparison of 

individual oxygen consumption to the animal's weight shows the rela¬ 

tive consumption of oxygen. The slopes determined at the experimental 

temperatures allow for the prediction of oxygen consumption per kg 

body weight. The values of these slopes are -.0513, -.0663, and 

-.0971, indicating relative oxygen consumption decreases as animal 

weight increases. Male and female consumption rates showed no 

statistical difference. These preliminary results indicate that the 

amount of oxygen consumption is dependent on temperature and body 

weight but independent of sex. 

BIOASSAYS OF BACILLUS THURINGIENSIS AND ITS BETA-EXOTOXIN ON 

SPODOPTERA FRUGIPERDA. Mark D. Mueller and James D. Harper, 

Dept, of Zoology-Entomology, Auburn University, AL 36849. 

A fast, relatively simple, peroral bioassay technique, originally 

developed by P. R. Hughes and H. A. Wood for assay of insect patho¬ 

genic viruses, has been adapted to assay Bacillus thuringiensis and 

its beta-exotoxin against Spodoptera frugiperda■ Recently hatched 

S- frugiperda were allowed to drink to satiation from microdroplets 

containing known concentrations of the mortality agents. The uni¬ 

formity of volume ingested in this first meal resulted in an inter- 

larval dosage of high uniformity and low variability. As a result, 

relatively low numbers of assay larvae were needed to obtain a dosage 

mortality response curve with acceptable fiducial limits. Three- to 

six-hour-old larvae were placed in an arena containing droplets which 

they immediately walked to, drank from, and then left. Larvae were 

then placed in individual 30 ml plastic cups containing meridic diet, 

and were held until they died or pupated. Excellent probit response 

curves were generated for both B. thuringiensis and beta-exotoxin 

using this method. LCcq values with lower and upper fiducial limits 

of 3.11 g/1 (2.80-3.44) and 116.0 Mg/ml (93.6-146.2) were determined 

for a commercial preparation of B. thuringiensis (Dipel®) and beta- 

exotoxin (06-ABG-6146/R2), respectively. Slopes were 4.72 and 2.40 

for the respective materials. 
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CHEMISTRY 

COMPARISON OF PYRUVIC ACID-ACETAMIDE AND HALOACETAMIDE REACTIONS TO 

GIVE SUBSTITUTED PROPENOIC ACIDS. Wayne Coleman and Adriane Ludwick, 

Department of Chemistry, Tuskegee University, Tuskegee, AL 36088. 

Pyruvic acid and acetamide yield 2-acetamidopropenoic acid in 

refluxing toluene. This alkene is of interest because its derivative 

_1_ (B=thymine) is known to be biologically active. Synthesis of 2_ is 

being attempted so that polyanion and polycation 1_ can be compared. 

C00H 

-CH -C- 

NHCOCHB 

CH_ 

NH 

-CH -C- 

CONH(CH2)2B 

-CH„ 

C0NH(CH ) B 

c- 1 l 
NHCOX 

2 2 a) X=CH 
b) X=CF^ 

c) X=CCI 

2) X=CH Cl 

This is difficult because both amide groups will hydrolyze in the 

process of transforming 2jL to 2* The synthesis of 3b-d is being 

attempted for comparison with 3ji. With good electron withdrawing 

groups, it should be easier to hydrolyze the halo containing amide 

groups to form 2. Reacting trifluoroacetamide and pyruvic acid in 

toluene or o-xylene gave an oil which when analyzed by IR and NMR did 

not indicate the presence of 22. The NMR of the oil obtained from 

the reaction of trichloroacetamide and pyruvic acid in refluxing 

toluene indicated the presence of an alkene hydrogen and other 

products. Compound 22 was obtained from pyruvic acid and 

chloroacetamide in refluxing toluene. (Supported by NIH RR 08091) 

A SHORT HISTORY OF THE DIRECT PREPARATION OF ARENETRICARBONYLCHROMIUM 
COMPLEXES. Christopher A.L. Mahaffy, John Hamilton and J. Rawlings. 
Department of Chemistry, Auburn University at Montgomery, Montgomery, 
AL 36193-0401. 

Since the first preparation of arenetricarbonylchromium com¬ 
plexes in the late fifties [Nicholls and Whiting, J. Chem., Soc., 
1959, 551] many workers have tried to circumvent the hexacarbonyl- 
chromium sublimation problem. The best known attempt was a 
recycling system designed by Strohmeier [ Strohmeier, Chem. Ber. 1961, 
94, 2490] but this was cumbersome and inefficient. 

The latest technique involves a mixed solvent system comprising 
di-n-butyl ether and THF (generally about 20% THF) whereby the sub¬ 
liming Cr(C0)g is washed back into the reaction flask by the THF 
possibly by forming an unstable intermediate (THF) Cr(C0)fi . 
[Mahaffy and Pauson, Inorg. Syn. 1978, 154]. n 

The advantages and synthetic scope of this latest technique will 
be discussed. 
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INTRAMOLECULAR INTERACTIONS OF THYMINE PENDANTS ON A PEI/PEOXZ 

COPOLYMER. Robinson Pito Ramirez, Jr. and Adriane G. Ludwick, 

Department of Chemistry, Tuskegee University, Tuskegee, AL 36088. 

It has been shown that synthetic polymers, specifically 

polynucleotide analogs, seem to have promise as drugs against tumors 

and portions of the viral mechanism. This work involves the 

svnthesis of a copolymer having chemotherapeutic potential, a 

polynucleotide analog with a water soluble backbone and a thymine 

pendant Compound is obtained by grafting 

-4NCH CH -3-r-r-6NCH CH -hj 

C=0 C=0 

CH H-C-CH 

CH^ B J_, B=thymine 

2-(thvmin-l-yl)propanoic acid to a copolymer composed of 

polvethyleneimine (PEI) and polyethyloxazoline (PEOXZ). The 

intramolecular interactions of the thymine pendants of _1_ were studied 

by UV specroscopy. UV spectra were compared to the corresponding 

monomer model. Solvents used were dimethylsulfoxide (DMSO), 

DMSO/H^O, trifluoroethanol (TFE), NaOH and TRIS. Large values for 

hypochromicity (h>60%) were observed for J_ in DMSO and did not change 

significantly when water was added to the DMSO solutions. TFE, 0.1 M 

NaOH and 0.1 M TRIS solutions exhibited h>50%. It appears that (a) 

the h values for could be partly artificial, (b) gives larger h 

values than reported for the corresponding homopolymer analog, and 

(c) water does not affect the structure of J_ as had been observed for 

the homopolymer analog. 

SYNTHESIS AND SOME CHEMISTRY OF SEVEN-MEMBERED LACTAMS DERIVED FROM 

CARBOHYDRATES. Tsu-Hsing Lin, Donald E. Kiely, Dept, of Chemistry, 

Univ. of Ala. at Birmingham, Birmingham AL 35294. 

A broad interest of this laboratory is the study of difunctional 

compounds synthesized from carbohydrates. As part of this study we 

undertook the synthesis of two seven-membered lactam tetraacetates; 

2,3,4,5-tetra-0-acetyl-£-L-gulonolactam _5, and 2,3,4,5-tetra-0-acetyl- 

E-L-galacturonolactam 6^, from sugar amino acid derivatives 1_ and 1_ 

respectively. 

The method of synthesis of 3^ and 4^ was based on the procedure of 

Weidmann and Fauland. [Ann. Chem., 679, 192(1964)] An improved synthe¬ 

sis of 3^ and the first synthesis of 4^ have been successfully completed 

The reason for making these tetraacetates was to study the base cata¬ 

lyzed elimination of acetic acid from these molecules in hope of gen¬ 

erating an unusual heterocyclic system— an O-acetylazotropolone. This 

seven-membered heterocyclic system contains six IT electrons and there¬ 

fore should exhibit aromatic properties. The synthesis of the target 

tetraacetates, and the results of the base catalyzed elimination expe¬ 

riments will be presented. 
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IMPROVEMENT OF THE Ru04 OXIDATION OF ALCOHOLS TO KETONES USING A PHASE 

TRANSFER CATALYST. Philip E. Morris and D. E. Kiely, Univ. of Ala. at 

Birmingham, Birmingham, AL. 35294. 

Our laboratory is actively involved with the synthesis of several 

novel 5-keto-aldohexoses for purposes of comparing relative 

reactivities of sugar aldoses versus sugar ketoses. One of the steps 

in the synthetic scheme involves oxidation of the C-5 hydroxyl group of 

an appropriately protected hexose derivative to the corresponding C-5 

ketone (ulose). Use of a DMS0-Ac?0 mixture to oxidize the blocked 

sugar to the ulose, however, gave the product contaminated with 

inseparable sulfur containing impurities that prevented removal of an 

O-benzyl protecting group by catalytic hydrogenation at a later stage 

in the synthetic scheme. We next investigated the use of a pyridinium 

dichromate-Ac20 system to effect these oxidations, however, on large 

scale runs (> 50g sugar alcohol) we encountered difficulties in 

removing the reduced chromium III by-products from the product except 

by a time consuming column chromatography step. Ultimately we chose a 

Ru04/I04 oxidizing system. However, the standard literature procedure 

utilizes a heterogenous system which in concert with the extreme 

hydrophobic nature of our blocked sugars gave no product even after 

extended reaction times. However, addition of catalytic amounts of the 

phase transfer catalyst ben zy 11 r i e t hy la m moniu m chloride resulted in 

efficiently oxidized products in high yield. Based on the 

stereochemistry of our blocked sugars, we were able to qualatatively 

predict the relative ease of oxidation for a series of sugar alcohols. 

This oxidation procedure offers significant promise in the field of 

carbohydrate synthesis and should also be useful in other areas of 

organic synthesis as well. 

THE X-RAY CRYSTAL STRUCTURE OF PYRONOPALINE. Thomas Prasthofer, 

P. J. Tw i g e. Edward J. Meehan Jr., Univ. of Ala. in Huntsville 

Huntsville, AL 35899. 

Fen Taylor and Leo Hall, Department of Biochemistry, Univ. of 

Ala. at Birmingham. 

Pyronopal ine(N-[4-[(aminoiminomethyl)amino]-lS-carboxybuty 11- 

2-pyrrol idone-5R-carboxyl ic acid), ^n^i8^4®5» a ™®mber of a 

class of compounds called opines which are produced by crown gall 

tumors induced by the bacterium Aerobacterium tumefaciens. These 

compounds are of interest because the bacteria use a tumor 

inducing plasmid to insert the genes responsible for their 

production into the genome of the host cells. This system serves 

as a model for possible genetic modification of plants. The 

molecular structure and absolute configuration of the active 

isomer were determined by x-ray diffraction methods from 1329 

reflections and refined to a weighted R factor of 0.0472. The 

space group is P2^2^2j with a = 10.437(2), b = 13.667(4), £ 
= 9.347(2). The crystal structure is held together by 10 N-H...0 

hydrogen bonds and contains one short 0-B...0 intramoleculecular 

hydrogen bond. 
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SYNTHESIS AND REACTIONS OF 4-ARYLIDENE- AND 4- ISOPROPYLI DENE-1-ARYL¬ 
S'METHYL-2-PYRAZOL IN-5-ONES . Jack DeRuiter, Deborah A. Carter, W. 
Scott Arledge and Patrick Sullivan, Department of Pharmacal Sciences, 
School of Pharmacy, Auburn University, AL 36849. 

A number of 4-arylidene- and 4-isopropyl idene-1-aryl - 3-methyl-2- 
pyrazolin-5-ones (1 and 2) were synthesized as potential CNS depress¬ 
ants. In addition to evaluating these compounds pharmacologically, 
their chemical reactivity was also investigated under a variety of re¬ 
action conditions. In the presence of cyanide, piperidine and thiols, 
1 readily undergo nucleophilic attack at the 7-position to yield the 
corresponding conjugate addition products. Isopropylidenes 2, however, 
only form addition products with cyanide, presumably due to steric in¬ 
hibition. Both l and 2, when treated with hydrazines, give the corres¬ 
ponding hydrazones and intact 1-aryl-3-methyl-2-pyrazolin-5-ones. Also 

1 and 2 undergo retro-aldol reactions in the presence of 
aqueous acid, and are converted to the aralkyl and iso¬ 
propyl derivatives when subjected to catalytic hydrogen¬ 
ation. Reaction of 2 with mCPBA results in oxidation of 
of the alkene moiety at positions 4 and 7 to give the 
epoxide, but the analogous reaction does not occur with 
L This epoxide derivative, as well as other compounds 
derived from 1. and 2, are currently being studied as 
potential intermediates for the construction of novel 
heterocycles of medicinal interest. 

J. R=H, R1 =Ar 
2 R=R’=CH3 

BASIC STUDIES OF PROTEIN CRYSTALLIZATION: DETERMINATION OF PHASE 

DIAGRAM FOR LYSOZYME, S. B, Howard. P, J. Twigg, J, K. Baird, Edward 

J, Meehan Jr,, Dept, of Chemistry, Univ. of Ala. in Huntsville, 

Huntsville, AL 35899. 

Protein crystals are needed for X-ray crystallographic determina¬ 

tion of three-dimensional molecular structure. Up until now the 

growth of these crystals has been purely empirical, with very little 

theoretical guidance. In an effort to understand the physical chemis¬ 

try of protein crystal growth, the equilibrium solubility of the model 

protein Lysozyme was determined as a function of temperature, pH and 

ionic strength. This will provide insight into the nature of the 

forces involved in the intermolecular contacts in the crystal. The 

ionic strength was varied in 0.5% increments from 0% to 10% sodium 

chloride. The pH was varied from 4.2 to 7.5. The experiment was 

conducted at 10, 30 and 40 degrees Celsius. Equilibrium solubilities 

were determined by spectrophotonetr i c assay of solution protein 

concentration. Preliminary experiments with the addition of ethanol 

show that solubility decreased with increasing ethanol concentrations 

at lower ionic strengths while mid to higher ionic strength 

solubilities increased with increasing ethanol concentrations. 

Thermodynamic parameters AH, AS and AG were determined. 
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CHEMISTRY IN COMMUNIST CHINA. Leven S. Hazlegrove, Professor of 

Chemistry, Samford University, Birmingham, AL 35229-0001 

In June 1985 I was invited to join the North American Team of the 

"People to People" Biomass Utilization Delegation to the People's 

Republic of China. This meant twenty "energy experts" from the U.S. 

and Canada would spend three weeks in Red China presenting Seminars in 

five cities by invitation from local biomass energy groups of scien¬ 

tists. These cities were Beijing, Chengdu, Hangzhou, Shanghai, and 

Guangzhou. Our team spent three weeks, Oct. 22 to Nov. 12, 1985, 

visiting ministries, research institutes and hospitals, and various 

bio-energy installations to exchange information with our Chinese 

colleagues on topics of mutual interest. The agenda covered Chinese 

experience with anaerobic digestion of municipal sewage and domestic 

and industrial wastes to biogas; fermentation to make ethanol; thermal 

conversion of woody biomass for heating; reforestation programs to 

provide fuel-wood; various uses of biofuels, including generation of 

electricity; and related environmental topics. We were deeply 

impressed with the progress that China has made in biogas generation. 

Already they have over a million methane generators using all types of 

human and animal wastes producing energy for heating, for cooking, for 

electricity generation, and at the same time destroying many harmful 

bacteria and diseases. Each village of 200 to 400 people have one or 

two biomass generators per family per home. Pig production and 

tropical fish production has grown over 100% in the last two years, 

and capitalism is rampant. Our wives were impressed with the public 

school system where English study is started at age three. 

REACTIVITY OF A PRIMARY ARSINE WITH DIMETHYLAMINODIMETHYLARSINE AND ITS 

BORANE ADDUCT. V. K. Gupta, L. K. Krannich, and C. L. Watkins, 

Department of Chemistry, The University of Alabama at Birmingham, 

Birmingham, AL 35294. 

Equimolar mixtures of MeAsH2 with Me2AsNMe2 and with its N-bonded 

BH^ adduct in toulene-dg solution were investigated by monitoring their 

H, ^ C, and/or ^B NMR spectra as a function of time over the 

temperature range of -80° to -10°C. The NMR spectral data suggest the 

initial formation of Me2ASAs(H)Me. This unstable species undergoes 

rapid multiple condensation reactions to yield (MeAs)g along with 

Me2AsAsMe2, Me2AsH and MeAsH2 as side products. Several simultaneous 

competitive exchange reactions influence relative product yields. This 

observation has been substantiated by studying the following reaction 

systems: Me2AsNMe2/Me2NH, Me 2AsNMe2/Me2ASH, Me 2AsAsMe2/MeAsH2, 

( Me As ) 5/Me 2A s AsM e 2, (Me As /Me2AsH and (MeAs)g/MeAsI^- In comparison 

to Me2AsNMe2, the borane adduct is less reactive toward MeAsH2 and the 

M«2AsNMe2/Me2NH exchange reaction does not occur. This appears to be a 

consequence of the relative less basicity of the nitrogen that results 

from N-B bonding. The results of these studies will be discussed and 

compared with our findings on corresponding reactions with 

dimethylarsine. 

137 



Abstracts 

MULTICOMPONENT FERTILIZER SOLUBILITY SYSTEMS. Hal B. Shaffer, 

Division of Research, National Fertilizer Development Center, 

Tennessee Valley Authority, Muscle Shoals, AL 35660. 

Since there is a need for nonchloride fertilizers for certain 

crops and soil conditions, solubility studies were made for aqueous 

solutions of multinutrient formulations without chloride. Two such 

systems were studied: one with a potassium orthophosphate and one 

with an approximately 65% polyphosphate level. The data for all 

systems studied are presented in the form of isoconcentration curves 

plotted on equilateral triangles. Also shown are the areas of 

precipitating salts. These data permit the estimation of total 

plant nutrient at 0°C. A similar diagram shows ammonium sulfate as 

a source of nitrogen supplemental to ammoniated superphosphoric acid 

and as a source of sulfur. Ammonium sulfate is often available as a 

by-product or as a coproduct at prices economically more attractive 

than either urea or ammonium nitrate, the principal alternative 

sources of nitrogen in solid form. Also, there are areas where 

agronomic requirements for sulfur can be satisfied by application 

of ammonium sulfate in solution. It is for these circumstances that 

this study was undertaken. Metathesis was shown in that potassium 

sulfate was the least soluble salt in much of the solubility area 

shown. A general equation with accompanying temperature-solubility 

factors is given so that solubilities at temperatures other than 0°C 

may be estimated. Solubilities are indicated as the sum of the 

percentages of the plant food components: TPN = (% N + % P2OS + 

% K2O). 

APPLICATIONS OF ION CHROMATOGRAPHY TO FERTILIZER AND SOIL CHEMISTRY. 

Richard C. Sheridan, Division of Research, National Fertilizer 

Development Center, Tennessee Valley Authority, Muscle Shoals, 

AL 35660. 

The recent literature on determination of common anions and 

cations in fertilizers and soils by ion chromatography is reviewed 

and results are presented on the analysis of wet-process phosphoric 

acid by this method. A procedure was developed for simultaneous 

determination of fluoride, phosphate, and sulfate; it has been 

successfully used for control purposes in a bench-scale phosphoric 

acid production research facility at the National Fertilizer Develop¬ 

ment Center. Precision and accuracy are good, and the analysis time 

is only eight minutes. Standard bicarbonate/carbonate eluant, con¬ 

ductivity detector, separator column, and suppressor column were 

used along with appropriate guard columns to avoid interference by 

transition metals and sulfonated tall oil (defoamer). The fluoride 

values represented the total fluoride concentration, although some 

of it was complexed with aluminum and silica. Chromatographic 

procedures also are being developed for determination of anions 

in calcium sulfate filter cakes and cations in phosphoric acid 

samples. 
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DIFFERENTIAL SCANNING CALORIMETRY OF SILANE-TREATED SILICA FILLERS. 

Larry M. Ludwlck, Department of Chemistry, Tuskegee University, 

Tuskegee, AL 36088. 

Fumed silica, such as the Cab-O-Sil products produced by the 

Cabot Corporation, are used extensively as fillers in silicone and 

fluorosilicone elastomers. The surface of the silica is usually 

chemically modified to improve the behavior of the filler in milling 

and to improve the physical properties of the elastomer produced. 

Mixtures of hexamethyldisilazane and 1,4-divinyltetramethyIdisilazane 

were used to surface treat^silica fillers with surface areas ranging 

from 90(± 15 ) to 380(±30) m /g. The. resulting materials were 

compounded using a standard formulation to evaluate the effectiveness 

of the surface treatment. Tensile strength, modulus, and percent 

compression set of the elastomers prepared from the treated fillers 

did not clearly show the effects of the surface treatment. 

Differential scanning calorimetry (DSC) was used in an attempt to 

establish the extent of surface modification in the treated fillers. 

The DSC data show exothermic peaks with a maximum at 400(+10) C. 

When heated to 500 C under nitrogen the exothermic peak is completely 

absent. Reheating the sample in air produces an exothermic peak, but 

with altered characteristics. The peak area correlates with the 

treatment level as well with the surface area of the filler used. 

This work was supported by Tuskegee University and the Air Force 

Office of Scientific Research Subcontract 84 RIP 40. 

DECARB0NYLATION REACTIONS OF RUTHENIUM CARBONYLS. Nick 

Thomas , Chemistry Dept., Auburn University at Montgomery, 

Montgomery, AL 36193. G.B. Deacon, Chemistry Dept., Monash 

University, Clayton, VIC. 3168 Australia. 

Interest in ruthenium complexes containing 

2 ,2 ‘ - bipyridyl and related ligands continues to advance 

at a prodigious rate due to the interesting photochemical 

properties of these compounds. We have prepared a series 

of ruthenium complexes,containing 3 different bidentate 

N-donor ligands, of the general type [ Ru ( L ) ( L ' ) ( L ") ]2+ 

where L/L'^L"= N-donor bidentate ligand. The complexes 

Ru(C0)2Cl2L (L = phen, bpy) are first converted into the 

labile Ru ( CO )2 ( CF3 S03)2 L derivatives which readily react 

with L' to give [ R u ( CO )2 ( L ) ( L')]2+compou nd s . At c^a. 120°C 

in the presence of Me3N0 and L", these dicarbonyls 

decarbonyl ate to give [ Ru ( L ) ( L ' ) ( L " ) ]2+. 
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SYNTHESIS AND CHARACTERIZATION OF POLYACRYLAMIDO-N-GLYCOLIC ACID. 

Milton Mathis and Adriane G. Ludwick, Department of Chemistry, 

Tuskegee University, Tuskegee, AL 36088. 

Polyacrylamido-N-glycolic acid (PAG) is being studied for use as 

a backbone for a nucleic acid base pendant. Other properties which 

indicate potential therapeutically useful applications of this 

polymer are its water solubility, polyanionic nature and ability to 

easily cross-link. This little-studied polymer is synthesized from a 

free-radical aqueous polymerization. In the literature preparation 

(J. Polymer Sci., Polym. Letters Ed., 17, 369-378 (1979)) the polymer 

was precipitated from acidified acetone. In this work no correlation 

was found between the pH of the polymerizate and the amount of 

polymer obtained from precipitation. A minimum concentration o|^ 

3x10 ^ _M KC1 was found to cause precipitation of the polymer. C 

NMR, H NMR and differential seining calorimetry (DSC) were used to 

examine the structure of PAG. C NMR analysis of polymer purified 

using 0.1 ti KOH shows CH^-CH at 37 and 4 5 ppm, COOH at 182 ppm, CONH 

at 178 and 179 ppm, and CHOH at 75 and 90 ppm. Polymer purified 

using 1jM KOH (according to the literature) shows no absorption for 

CHOH. H NMR analysis gave analogous results. Apparently, in 1 M 

KOH, the amide bond is hydrolyzed. DSC analysis demonstrates the 

structure modification of the monomer and polymer during heating. 

The supporting grant by NIH RR 08091 for this work is acknowledged. 

WATER SOLUBLE POLYNUCLEOTIDE ANALOGS FROM POLYCARBOXYLATES AND THEIR 

VINYL MONOMERS. Tyrone D. Hutchinson and Adriane G. Ludwick, 

Department of Chemistry, Tuskegee University, Tuskegee, AL 36088. 

Poly(6—(acryloyloxymethyl)uraci1) J_, recently reported, has been 

synthesized from its monomer 2. The isobutyrate 3 

-CH.-CH- 

to CH 

uracil 

1 

CH =CH 

CO CH 

uracil 

CH CHCH 

t02f^ 
uracil 

has been synthesized in this work by the reaction of potassium 

isobutyrate with 6-(chloromethy1)uraci1. It has been characterized 

by spectroscopic and elemental analyses. UV analysis on 1 and 2 

indicate that J_ does exhibit hypochromicity. Hypochromicity is an 

indication of base stacking which is analogous to that in 

polynucleotides with the sugar-phosphate backbone. The synthesis of 

2-(1-thyminyl)ethanamine to react with polycarboxvlates or their 

vinyl monomers has been attempted by a Gabriel pathwav. An attempt 

to synthesize a pyrymidine-containing compound from ethyleneimine has 

been reported. This work attempts to synthesize the compound by a 

safer pathwav. The support of this work bv NIH RR 08091 is gratefully 

acknowledged. 
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RECENT ADVANCES IN SUBSTITUTION REACTIONS OF 
ARENETRICARBONYLCHROMIUM COMPLEXES. John Harr.ilton and 
C.A.L. Mahaffy, Department of Physical Sciences, Auburn 
University at Montgomery, Montgomery, AL 36193 

Aryl t-butyl ethers are difficult to prepare using 
conventional synthetic techniques. Complexation of 
aryl halides greatly enhances the rate of nucleophilic 
substitution, approximately equivalent to the effect of 
a nitro group. We will report on a simple, high yield 
procedure for the preparation of aryl alkyl ethers. 

especially highly substituted ethers, using these 
tricarbcnylchromium complexes. 

SUBSTITUENT EFFECTS ON THE ULTRAVIOLET SPECTRA OF ARENETRICARBONYL¬ 
CHROMIUM COMPLEXES. J. Rawlings and Christopher A.L. Mahaffy. 
Department of Chemistry, Auburn University at Montgomery, Montgomery, 
AL 36193-0401 

The ultraviolet absorption spectra of arenetricarbonylchromiurn 
complexes consist of one or two intraligand bands at wavelengths of 
^220 and 250nm and an intramolecular charge transfer band at <320nm. 
The spectra of a series of substituted arene complexes have been 
obtained in order to determine if there is a systematic dependence of 
the spectra on the nature of the arene ring. Preliminary work (C.A.L. 
Mahaffy and J. Rawlings, Spectroscopy Letters, (1984), 17, 765) had 
found that the extinction coefficient of the intramolecular charge 
transfer band was dependent on the nature of the substituent on the 
arene ring. Since there was a possibility from this study that meta- 
substituted complexes had a different correlation than ortho- or 
para-substituted complexes, the spectra of an additional series of 
complexes have been obtained in order to investigate substitution 
patterns. The effect of solvent polarity on the spectra has also 
been studied. 
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DILUTE ACID HYDROLYSIS OF CELLULOSE: RATE DEPENDENCE 
ON WATER CONCENTRATION. Michael B. Moeller and Michael 
R. Ezell, Department of Chemistry, University of North 
Alabama, Florence, Alabama 35632 

The effect of water concentration on the kinetics of 
the acid catalyzed hydrolysis of cellulose was investi¬ 
gated by comparing the pseudo first order rate constants 
of reaction systems having totally aqueous solvent with 
the rate constant in systems having DMSO-water mixtures. 
The weighted average of the results gives an approximate 
value of 1.0 for the reaction order with respect to the 
water concentration. However, this value for the reac¬ 
tion order measured in this manner seems to be dependent 
upon the solvent composition. We believe this can be 
explained by the effect of increasing solvent viscosity 
superimposed on is a mechanistic first order water depen¬ 
dence. This interpretation is consistent with a diffusion 
limited reaction mechanism. 

CONFORMATIONAL ANALYSIS OF PHENOXY SUBSTITUTED AM1NOCYCLOTRIPHOSPHA 

ZENES USING 3lP AND XH NMR. Robert J. Radel and Amanda A. Randle, 

Division of Research, National Fertilizer Development Center, Tennessee 

Valley Authority, Muscle Shoals, AL 35660. G. Erick Peters, Inter¬ 

national Fertilizer Development Center, Muscle Shoals, AL 35660. 

Collaborative work between the National Fertilizer Development 

Center and the International Fertilizer Development Center has cen¬ 

tered around the development of substituted eyelotriphosphazenes as 

potent urease inhibitors. During characterization of these materials 

it became apparent that the phenoxy substituted derivatives exhibited 

nonfirst-order 31P NMR spectra. These spectra have been analyzed 

and the conformation of the diphenoxy and triphenoxy derivatives 

assigned on the basis of their 31P and lH NMR spectra. The assign 

ment of these spectra will be discussed. 

FOUR DITHIOPHOSPHINATE COMPLEXES OF MOLYBDENUM!II). William E. Hill, 

Md. Q. Islam, and Thomas R. Webb, Dept, of Chemistry, Auburn Univer¬ 

sity, AL 36849. 

The dithiophosphinate complexes Mo9(S2PR7), (R=CH3>F) and the 

mixed-ligand complexes Mo? (S2PF2) ^ (C^CCX^) ^ (X=H,F) have been prepared 

and characterized by elemental analysis, by infrared and multinuclear 

nmr spectroscopy, and by mass spectrometry. The tetrakis-dithiophos- 

phinate complexes exist as a mixture of isomers (C^ and C,, ). These 

can slowly interconvert in solution. Good donor solvents can replace 

the dithiophosphinate ligands. The bis-dithiophosphinates also under¬ 

go replacement in donor solvents. The dithiophosphinate ligands on 

the MO2 core are considerably more readily replaced than are sucli 

dithiocarboxylates as CH CS„ and R0CS„, or the thioacetate ligand 
ch3cos . 3 Z Z 
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GEOLOGY 

CORRELATION AND ENVIRONMENTAL INTERPRETATION OF THE ARCOLA LIMESTONE- 

MARL INTERVAL, UPPER CRETACEOUS MOOREVILLE CHALK, SOUTH-CENTRAL 

ALABAMA. Stephen P. Castleman, Dept, of Geology, Auburn Univ., 

Auburn, AL 36849. David T. King, Jr., Dept, of Geology, Auburn Univ., 

Auburn, AL 36849. 

The Upper Cretaceous Areola Interval of the central Alabama Gulf 

Coastal Plain consists of 5 to 7 thin limestone beds, up to 40 cm 

thick, with intervening marl units, up to 4.5 m thick. The limestones 

are algal-calcispheric packstones while the intercalated marls are 

composed primarily of calcareous nannoplankton, clay, mica, quartz. 

The limestones are hard, Thalassinoides-bearing beds which are 

traceable laterally into limestone rubble zones. The rubble zones 

contain blocks 10-18 cm across that show conchoidal fracturing. These 

rubbles formed well above storm wave base. Their nature support the 

hypothesis that the limestones were cemented on the sea floor. The 

contact between the overlying marl unit (OMU) and the limestone is 

sharp whereas gradational contacts exist between the underlying marl 

unit (UMU) and each limestone bed. Marl from the OMU fills burrows 

in the limestone beds and interstices between limestone blocks. 

Analysis of bulk composition using x-ray diffraction and thermo- 

gravimetric analysis shows that the UMU's contain an average of 69.8% 

calcite and 13.3% (quartz + mica). These numbers differ significantly 

from the OMU's which contain an average of 50.3% calcite and 23.9% 

(quartz + mica). The limestone beds average 86.9% calcite and 9.3% 

(quartz + mica). The increase of quartz + mica and decrease in 

percent calcite in the OMU's is due to increased terrigenous influx. 

These increases may evince regressive pulses of a punctuated drop in 

relative sea level. 
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MOOREVILLE CHALK (UPPER CRETACEOUS), SEDIMENTARY FACIES AND SEA-LEVEL 

CYCLES, WEST-CENTRAL ALABAMA. Jerry A. Wylie and David T. King, Jr., 

Dept, of Geology, Auburn University, Auburn, AL 36849. 

The Mooreville Chalk is composed of open-marine sediments contain¬ 

ing a significant amount of fine-grained elastics. The main lithology 

is a "chalk" according to most workers. However, a great variety of 

lithological types are present with marl being the dominant one. In 

the hemipelagic classification, a marl contains 30% to 70% calcium car¬ 

bonate. Five facies have been delineated through detailed analysis of 

outcrops and subsurface samples. In stratigraphic order these facies 

are: (l) bioturbated glauconitic sandstones and silty calcareous muds 

(inner shelf), (2) 1 ight ol ive-gray bioturbated marls and calcareous 

muds (open shelf, below storm wave base), (3) dark olive-gray laminated 

chalks, marls, and calcareous muds (open shelf, well below storm wave 

base), (4) tan calcareous siltstones and sandstones and sandy calcareous 

muds (open shelf, above storm wave base), and (5) tan silty calcareous 

muds and silty marls (open shelf, at storm wave base). The main depo- 

sitional setting was a relatively poorly-oxygenated middle-shelf envi¬ 

ronment, primarily below storm wave base. This interpretation is based 

on the absence of storm-wave features known to exist in sha1 lower-water 

marls, the presence of small-scale laminae, the abundance of finely- 

divided FeS2, and the general dark color of the sediments. A relative 

sea-level curve for the Early Campanian shows two main cycles of 

relative sea-level rise and fall. These two cycles do not compare well 

with the cycles reported from coeval facies of the Western Interior 

Seaway and northern Europe. This unfavorable comparison suggests a 

different, local sea-level history for the northeastern Gulf rim. 

THE MIGRATION OF SAND ISLAND 

William D. Keefer and George M. Lamb. Dept, of Geology and Geography, 
Univ. of South Alabama, Mobile, AL 36688. 

Migrational patterns of the Sand/Pelican Island portion of the 
ebb-tidal delta, southwest of the entrance to Mobile Bay, were derived 
by mid-point comparisons of island locations over a 270 year period. 
Sand/Pelican Island is a large bar composed of well sorted quartz sand 
resting on a wedge of fine grained deltaic sediments. The deltaic 
sediments were supplied by the Mobile River, whereas Sand/Pelican 
Island is compositionally and proximally related to the barrier 
coastline. A fair degree of correlation was shown to exist between 
the magnitude and frequency of hurricanes between data points and the 
amount of apparent subaerial migration. Large variations in the 
location, orientation, and volume of the island(s) are shown to be 
controlled along a northwest/southeast curvilinear. This curvilinear 
corresponds to the relatively constant bathymetric peak of the fine 
grained ebb-tidal delta and suggests that Sand/Pelican Island is a 
high energy deltaic cap composed of sediments robbed from the 
longshore current. 
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USE OF REMOTE SENSING IN PREDICTING COAL MINE ROOF FALLS. Daryl S. 

Owens, University of Alabama in Huntsville, Huntsville, AL 35899. 

One of the most hazardous occupations in the United States 

today is that of the coal miner. One particular danger that makes 

this job so hazardous is the roof fall. Because coal mine roof falls 

have been strongly related to fractures in the surrounding rocks, it 

may be possible to predict roof instability zones in coal mines by 

noting where these fractures occur. Linear tonographic features, 

lineaments, are often the surface expressions of joints or joint 

concentrations. This study utilizes several statistical methods, 

including chi-square and Wilcoxon rank-sum testings, in an attempt to 

relate LANDSAT imagery to surface fractures as measured in the field. 

This study has determined that neither lineaments nor fractures are 

randomly distributed, and that a definite correlation between 

lineaments and fractures does exist. 

LAND-WATER DISTRIBUTION AND THE PEAR-SHAPE OF THE EARTH. A. Tan, 

Department of Physics, Alabama A & M University, Normal, AL 35762. 

The conspicuously large third harmonic in the gravitational 

potential of the Earth has been referred to as the "pear-shape" of the 

Earth. This paper shows the striking similarity between the land-water 

distribution and the third harmonic of Legendre's polynomial as 

functions of latitude. It is suggested that the similarity may be 

causal rather than coincidental. 

DISSOLUTION INDICES FROM DSDP SITE 558A IN THE WESTERN NORTH ATLANTIC: 

A FORAMINIFERAL STUDY. Clifford Lee Wright and Murlene W. Clark, De¬ 

partment of Geology and Geography, University of South Alabama, Mobile, 

AL 36688. 

Foraminiferal dissolution indices were calculated for western 

North Atlantic Site 558A. Percent planktonic fragments versus percent 

benthic specimens were plotted with respect to time to produce Neogene 

dissolution curves for the North Atlantic deep water environment. 

Sediments recovered at Site 558A ranged from Late Miocene to Pleisto¬ 

cene in age. A brief hiatus during the Early Pliocene interrupted an 

otherwise continuous biostratigraphic sequence. Backtracking methods 

have placed Site 558A below a paleodepth of 3500 m throughout its 

Neogene history. Neogene changes in lower abyssal circulation are 

therefore reflected without overprinting due to site subsidence. 

Dissolution curves indicate high dissolution levels for the Late 

Miocene followed by a period of reduced dissolution in the Pliocene. 

Pleistocene sediments are characterized by an oscillation of dissolu¬ 

tion values possibly in response to bottom water volume changes during 

glacial episodes. Elevated dissolution levels in the Late Miocene may 

also be a result of glacial activity and coincident changes in abyssal 

circulation patterns. 

145 



Abstracts 

A P REL IMINARY REPORT ON BI 0 s T RAT i GRAPH I c ZONAT i ON 0 F TH E 

ALABAMA MO SA SAURS . Ke n n e t h R . Wr i gh t , D e p t . o f p a 1 e O n t o i ogy 

Red Mo unt a in M use um , B i r mi n gh am , AL . 3 5 2 0 5 . 

Rec en t wo r k i n die a t es a c o r r e 1 a t i on b e t w e en t h e a b U n d a n c e 

o f par t i cu la r mo s as au r t ax a a nd d ep os i t i o na 1 s e 11 i n g s o f 

Upp er Cret a c e o us rock s i n w e s ter n a nd c e n t r a 1 A 1 a b a m a • 

Fou r b i o z o ne s can b e r e c °g n i z ed a t thi s t ime , b as e d o n 

thi s r e 1 a t i o n s hip . An u n br o k e n s e qu enc e o f mo s a s a u r - b e a r- 

ing r o cks ex t e nd s upw a r d s f r o m t h e upp e r Eu t a w Fo r m a t i o n 

( ea r ly C am pa n i an) to t h e t o p o f t h e Cr e t a c e ou s s e c t i o n 

(mi ddl e Ma e s t r i ch t i an ) s Th e T omb i gb e e s a n d Me m b e r ( E u t a w 

F m . ) a nd t he i ow e r 40 f e e t o f t h e M o or e V i lie F o rm a t i o n are 

des ign ated t h e Cl idas t e s A c m e - z o n e . Th e A r c o 1 a Li m e s t o n e 

Memb er o f th e Moo r ev i i i e i s d es i g na ted t h e G1 o b i d e n s a i a- 

b am aeris i s Acme-zone. The Demopolis Formation., including 

the Bluffport Marl Member, is designated the M osas aur u_s / 

Plioplatecarpus primaevus Acme-zone. Initial collection 

efforts predict a fifth, diverse fauna from the Ripley 

Formation. Only a few scraps, all of Mosasaurus , are now 

known from the Prairie Bluff Formation. These zones are 

regarded as local features. This sequence of acme-zones 

is not necessarily expected elsewhere, as mosasur zoogeo¬ 

graphy appears to be heavily influenced by local deposi- 

tional enviroments. Further research along these lines 

will hopefully provide insight into the paleoecology of 

these lizards. 

TRACE FOSSILS, REVEALED THROUGH X-RADIOGRAPHY, IN A FACIES ANALYSIS OF 

THE SMACKOVER FORMATION, SOUTHWESTERN ALABAMA. Richard A. Esposito and 

David T. King, Jr., Department of Geology, Auburn University, Auburn, 

AL 36849. 

Through x-radiography a Zoophycos-Thallassinoides trace-fossil 

assemblage has been identified in cores from Jurassic Smackover lime¬ 

stones of southwestern Alabama. Zoophycos, a feeding structure, is 

characterized by concave-up traces with whorled peaks. Thalassinoides 

is a dwelling structure and is characterized by a boxwork burrow 

system. The traces are visible on x-ray films because of finely 

divided iron sulfides in the burrow fills. This assemblage is 

restricted to a facies which is laterally persistent throughout the 

Smackover in most of Escambia County, Alabama. This trace-fossil 

facies is mainly an oolitic pelletal packstone which is overlain by an 

oolitic grainstone and is stratigraphically above a sparsely fossili- 

ferous laminated wackestone and packstone. Trace fossils in this 

horizon are abundant but the traces are not found in stratigraphically 

adjacent lithofacies. Detecting these otherwise unseen trace fossils 

by x-radiography assisted paleoenvironmental interpretations of this 

depositional facies in the Smackover, which is interpreted to be low- 

energy, sub-wave base, carbonate shelf deposits. 
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COAL MINE GROUND CONTROL USING A PROTOTYPE EXPERT SYSTEM. 

William F. Kane, Civil Engineering Program, The University of Alabama 

in Huntsville, Huntsville, AL 35899. 

The increasing use of expert systems in science, medicine, and 

engineering allows for the analysis of complicated, "fuzzy" problems. 

A prototype expert system, based on geological and mining information, 

has been developed for specifying methods of roof support in coal 

mines. Geological variables input into the knowledge based system are 

roof rock type, the presence of fossils, and fracture information. 

Fractures are described by their orientation, number of sets, spacing, 

and whether or not they are slickensided. Mining parameters which are 

important include the directions of cross-cuts and entries, and the 

location of the area in question, i.e., an intersection, entry, or 

cross-cut. After the data has been entered into the system, a deci¬ 

sion is output as to the relative stability of the roof along with an 

attendant degree of confidence. The degree of confidence is deter¬ 

mined from the data base using information from statistical analysis 

of previous roof failures. Recommendations are then made for an 

appropriate method of support. The system outlined here can serve as 

the basis for a much more sophisticated approach to coal mine roof 

stability problems. 

FORESTRY, GEOGRAPHY, CONSERVATION, AND PLANNING 

CLIMATOLOGICAL DROUGHT BY A NEW INDEX. Frank N. Himmler, Department 

of Geography, University of North Alabama, Florence, Alabama 

35632-0001. 

The Palmer Drought Severity Index, based on the Thornthwaite 

Water Balance Formula and widely used in the United States, has been 

severely criticized for being unsuitable as an operational index in 

real time calculations. Beginning with Thornthwaite's formula, it is 

possible to calculate a new index. The mean moisture status (MS) for 

a location may be calculated using long term climatological data. MS 

is determined by adding mean storage (ST), mean surplus (S) and mean 

deficit expressed as a negative number (D). It is then possible to 

calculate the monthly moisture status (MS) for the same location using 

monthly climatological data. MS is determined by adding monthly 

storage (ST), monthly surplus (S) and monthly deficit expressed as a 

negative number (D). A climatological drought index (CDI) may be 

created statistically by observing the occurance of negative departures 

of monthly moisture status (CDI = MS - MS). When the CDI equals or 

exceeds one standard deviation from the mean, drought may be said to 

be present. Degrees of drought may be determined by degrees of 

negative departure from the mean. The CDI provides an acceptable 

alternative to Palmer's index for measuring climatological drought, 

and does so with a greater degree of simplicity and in a real time 

setting. 
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CLIMATIC INFLUENCES ON HYDROLOGICAL GEOMOREHOLOGY IN 

WES TERN STREAMS . Barba r a c u lb er t a nd Jo hn M. Ha r 1 in > 

Uni V e r s i ty 0 f Alabama 

The m o r pho logy of s t r earn c h a nne 1 s reflects the f r e - 

que n cy a nd m agn itude o f wa ter an d se d im ent inpu t s i n to t h e 

sy s t em Le op old and Madd oc k ( 195 3 ) i nve stigated t he cha r - 

act e r i s t i c s o f stream ch an ne 1 s a n d d e t e rmined t h a t q uan t i - 

t iv e d a t a c o uld be use d t o me a su r e s t r e am geome t ry U s in g 
wid t h, d ep t h , and velo c i ty as po w e r fun c t ions o f di S cha r g e . 

Thi s P ap er i nve stigate s t h e i nf 1 u e nc e o f clima t i C V a ri- 

abi i it y on t he geometr y o f we s t e r n s tr e ams. The stu d y a r e a 

inc i ud e s n in e s treams O f s imi lar o rd er in the G r eat P la i n s 

wit h a r an ge o f latitu d e o f i 0 d e g r e e s . For eac h s t r earn , 

app r ox im a t ely e ight ye ar s o f the o Id e s t gauge d a t a w as u s ed 

to avo id t he in fluence o f ice an d t h e c onsequen t me i t in g o f 

t ha t i c e 0 n the gauge da ta . U sin g c 1 ima te data f or t he 

yea r s 19 31 -i 960 , the c O- e f f ic ien t o f va ria tion f or m ont hi y 
pr e c ip it a t i o n ( SEASONALI TY ) wa s c a lc ula ted and m app e d f o r 

the s t ud y ar ea. Season al it y wa s t h en CO rrelated wi t h wi d t h, 

dep t h. V el oc ity , mean wi d t h. mea n d e p t h , and wid th/ d ep t h 

rat i o to d e t erm ine the r o 1 e o f s e a so na 1 ity in c h ann e 1 g e o - 

me t r y • i n mo r e uniform p re c ip i ta t i on r e gimes, d e p th ad j u s t s 

t o c ha ng e s i n d ischarg e mo r e r ea d i iy t h an width As sea s o n - 

ali t y in c r ea s e s , width a nd ve loc i t y ad j us t to a c com o dat e 

mo r e r ad ic al ch anges i n f i o w. Pr e 1 im ina ry inves t iga t ion 

see m s to i nd i c a t e that s pa t ia 1 c o n tr o 1 s , such a s pr e c ip - 

i ta t io n re g ime , render e xp one n t s i n the power f u net i ons 
dev e lo pe d by Le opold a nd Madd ock . 

STRIP-MINE RECLAMATION METHODOLOGY AND POLICY IN RELATION 
TO AN ABANDONED STRIP MINE NEAR HARRIS LAKE, TUSCALOOSA, 

ALABAMA. Daniel Walker, Department of Geography^ University 
of Alabama, University, AL 35486. 

This project proposed to research a number of questions 
relating to abandoned strip-mine lands in Alabama and 
their reclamation, focusing on one particular site near 
Tuscaloosa, Alabama which has been partially reclaimed. 
First, what type of damage has occurred, and is occurring, 
at the chosen mine site, and at and around other abandoned 
mine lands. Second, what are the current reclamation 
methods and policies dealing with abandoned mine lands, 
particularly those methods and policies that have had an 
impact on the study site. Third, how effective have those 
policies and reclamation methods been in dealing with the 
particular problems at the study site, and the problems 
of abandoned mine lands. Fourth and finally, do any 
changes need to be made in current policies and methods, 
and if so, what are those changes. 
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PEOPLES REPUBLIC OF CHINA - A FORESTER'S VIEWPOINT. Wilbur B. De Vail, 

President, Proxy Services, Ltd., Auburn, AL 36830. 

China extends across the cold temperate, temperate, warm temper¬ 

ate, subtropical, and tropical zones and has a climate suitable for 

many different varieties of trees. The economy is centrally planned 

and controlled, although a considerable degree of local initiative is 

encouraged in most sectors. Forests now cover an aggregate area of 115 

million hectares containing 9,000 million cubic meters of timber. Most 

of China's forests are in the northeastern portion of the country. 

Forestry as practiced in China is quite diversified. Oil-yielding 

trees, nut trees, and bamboo (the food of the giant panda) are all in¬ 

cluded in the practice of forestry. This translates into a broad group 

of forest products including colophony, tung oil, raw lacquer, shellac, 

white wax, cork, tannin, camphor, tallow tree oil, star anise, and 

others embracing all industrial raw materials indispensable to the 

chemical, food, pharmaceutical, textile, and perfume industries. 

Shortly after the Peoples Republic of China was born in 1949, the gov¬ 

ernment issued instructions and circulars regarding fire prevention, 

destructive felling, and control of forest pests. Fire prevention 

organizations have been established utilizing 7,600 professional forest 

fire fighters. Fire lines have been built, and fire towers construct¬ 

ed. In northeast China and Inner Mongolia, there is a fire prevention 

aviation bureau. China has realized the importance of forest inventory 

in management and since 1960, three nation-wide inventories have been 

made. A forest data bank makes inventory information available nation 

wide. The role of research has been recognized. The Central Research 

Institute of Forestry was set up in 1952 but renamed the Chinese Acad¬ 
emy of Forestry six years later. 

THE EVOLUTION OF VISITOR IMPACT MANAGEMENT PLANNING IN SEQUOIA 

NATIONAL PARK. Lary M. Dilsaver, Department of Geology and Geography, 

University of South Alabama, Mobile, AL 36688. 

The management of visitor impact in national parks has been a 

high priority since the first parks were founded. Sequoia and Kings 

Canyon National Parks, with their delicate giant sequoia and alpine 

ecosystems, exemplify the evolution of Park Service policy over the 

last century. Initial efforts were made to stop perceived destruc¬ 

tion - hunting, logging, fires and grazing - but encourage visitor 

use. Popular animals were introduced for viewing and fish for sport. 

The goal was to bring as many people as possible to the parks to 

justify their existence. Later in the accessible giant sequoia 

groves, visitor numbers began to damage trees and the quality of 

experience. The Park Service then made every effort to encourage 

backcountry use in order to spread out the visitors. Now backcountry 

travel has forced implementation of a quota system while visitation 

to the giant sequoia groves has neared two million each summer. 

Throughout these two units the Park Service faces difficult choices 

in managing or perhaps restricting access to the public. 
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HYDRAULIC GEOMETRY OF TWO ALABAMA RIVERS. Geoffrey Sample, 

Dept, of Geography, Univ. of Ala., University, AL 35486 

In 1953, Leopold and Maddock published a paper that 

demonstrated the statistical relationship between discharge 

and variables of open channel flow, which they termed "hy¬ 

draulic gemoetry". At any given river cross-section, width, 

depth, and velocity increase as a power function of dis¬ 

charge. They determined the average value of these expo¬ 

nents for a large number of western and mldwestern streams, 

and suggested that the exponents would be similar for ri¬ 

vers in different physiographic settings. There would also 

be a similarity in downstream changes in width, depth, and 

velocity. The Sipsey and Cahaba Rivers are free-flowing 

streams in west and central Alabama, within the same humid 

subtropical climatic regime. These conditions provide the 

opportunity to test for similarity in hydraulic geometry 

exponents. While values derived for the Cahaba closely 

agree with those found by Leopold and Maddock's research, 

the Sipsey does not behave in the same manner. Since cli¬ 

mate is similar for both the Cahaba and the Sipsey, the 

Sipsey's channel geometry suggests that local environment¬ 

al factors ( e.g. geology and sediment size ) have sig¬ 

nificant control over downstream hydraulic geometry. Power 

functions predicting increases in width, depth, and veloc¬ 

ity due to increases in discharge downstream are not 

universal. 

P0UL1RY PR0DUC1ION’S DECLINE IN CHEROKEE COUNTY. Vicki S. Jenks 

and Howard G. Johnson, Department of Geography, Jacksonville State 

University, Jacksonville, AL 36265. 

Alabama ranks third behind Arkansas and Georgia in poultry pro¬ 

duction nationwide. Most of the industry in Alabama is focused on 

the north central and north eastern parts of the state which includes 

Cherokee County. The purpose of this report is to examine why the 

number of farmers producing poultry in Cherokee County has decreased 

by 50 per cent since 1974. Information was gathered by surveying 

county poultry farmers and from interviews with the two major 

poultry companies who contract with them. The decrease in poultry 

production appears to be attributed to two main factors: 

1) Financial: Costs born by the poultry farmer, which include 

utilities, maintenance of existing houses or construction 

of new houses have increased in recent years to the point 

that they often exceed anticipated income. 

2) Distance: Much of Cherokee County lies beyond the radius 

of operation preferred by the companies who contract with 

the farmers. 

It would appear that unless the financial outlook brightens consid¬ 

erably or another poultry company chooses to locate within the 

county itself, Cherokee County is likely to witness a continuance 

of decline in poultry production. 
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NEW COURSES IN INTEGRATED REGIONAL RESOURCES MANAGEMENT. H. A. 

Henderson, Div. of Technology Development, TVA, Muscle Shoals, 

AL 35660. Linda B. Oxendine, Div. of Land and Economic Resources, 

TVA, Knoxville, TN 37902. 

Comprehensive, balanced, or integrated use of resources has been 

a goal throughout history. Integrated regional resource management 

was envisioned by those who established the Tennessee Valley 

Authority. TVA was "charged with the broadest duty of planning for 

the proper use, conservation, and development of the natural 

resources—for the general social and economic welfare of the Nation." 

Both the legislative history and the TVA Act indicated that the 

agency was expected to develop doctrine for other organizations and 

areas. Yet, little has been systematically committed to writing. In 

1983, the TVA Board established a team to assemble an extensive body 

of knowledge for use in training internationals. The document was 

originally designed for a 16-week master's level text and reference. 

The text, course outline, syllabus, and instructor's manual are now 

in draft form. The draft has been used in several abbreviated forms, 

including a 2-week course for Chinese public officials and a 2-day 

seminar for TVA managers. Planned uses include an 8-week master's 

level course at Western Carolina University and a 2-week course for 

Korean top-level government managers. It is being considered for 

use in universities for different length courses. Others are 

encouraged to use these materials as well as the services of the 

TVA staff. 

ANALYSIS OF THE EXTENT OF SURFACE MINE RECLAMATION OF THE OAKMAN, 

ALABAMA QUADRANGLE, 1955 - 1981. Thomas J. Kallsen, University of 

Alabama, University, AL 35486. 

Through the use of aerial photography a study of land 

disturbance by surface mining in the vicinity of Oakman, Alabama 

has been conducted. The areas disturbed were plotted on to base 

maps, and photography from subsequent years were compared to 

assess the rate of revegetation. Since there were no major 

reclamation requirements imposed by government until 1975, most 

areas mined in the 25 years in question have had to naturally 

revegetate themselves, which has occurred to varying degrees. 

The remaining highwalls were also plotted and measured linearly 

in order to gain an idea of the cost which would be required to 

remove them and fill in the final cuts. A recent field reconnaissance 

showed that a number of problem sites that existed in 1981 are no 

longer there, due to continued mining activity coming back into 

these sites and in the process having reclaimed these areas to 

current standards. 
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LOCATION OF ANTEBELLUM "BIG" HOUSES IN GREENE COUNTY, ALABAMA, 

1820-1860. David C. Weaver, Dept, of Geography, University of 

Alabama, University, AL, 35486. 

Much has been written on the character of the southern ante¬ 

bellum plantation. Most research has focused on plantation life¬ 

styles, the plantation economy, and plantation architecture. Less 

study has been made of the spatial arrangements of the plantation 

in terms of site and distribution preferences. This paper studies 

the distribution of antebellum "Big" houses in Greene County, Ala¬ 

bama, through the use of the unusually detailed Snedecor map of 1856 

The "named" houses from Snedecor are located on contemporary U.S.G.S 

1:24,000 topographic sheets, showing a highly concentrated clustering 

of these residences in one small section of the county. The reasons 

for this distribution and other aspects of the character of this 

group of plantations, such as names, are explored! 

ALABAMA'S SERVICE INDUSTRIES, 1974-1983. Victoria L. Rivizzigno, 

Dept, of Geography, Univ. of South Alabama, Mobile, AL 36688. 

Previous research concluded that Alabama's service industries 

showed the greatest increase in the number of establishments of all 

the ten SIC divisions. This increase was largely centered upon 

miscellaneous services, health services, and legal services. There 

were noticeable declines in motion picture services and personal 

services. Motion picture services also showed a decrease in the 

number of employees, and annual payroll, while health services, legal 

services and miscellaneous services exhibited large increases in the 

number of employees and annual payroll. The decline and increase in 

the number of establishments, number of employees, and annual payroll 

also varied across Alabama's 67 counties. 

CLIMATIC CHANGE VS. VARIABILITY: IS THERE REALLY A DIFFERENCE AND CAN WE 

FIND IT? DONALD BRANDES, DEPT. OF GEOGRAPHY, Univ. of Ala., Box 1982, University, 

AL 35486. 

Analysis of various durations of temperature and precipitation data yield conflicting in¬ 

dications concerning the matter of whether climatic change is occurring or apparent changes can 

be explained as aspects of short-term variability. Periods of record that have in the past been 

considered to be adequate from which to draw conclusions about long term climatic trends are 

found to be too short. Intervals of 30 years of data have been compared with each other for 

durations ranging from 60 to 250 years back from 1982. For shorter durations of record, the data 

frequently indicate that the last 30 years has been significantly different from the 30 or 60 pre- 

ceeding it. Longer periods of record, however, reveal earlier intervals which were similar to the 

most recent, suggesting random or cyclical variation as the cause for the difference rather than 

long term trends. It appears that periods of record in excess of 100 years are needed to distin¬ 

guish between shorter term variations and longer term trends and that the minimum required 

duration may in fact be much greater. 
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Birmingham's Segregation as a Product of Black-White Socioeconomic 

Differences. Bobby M. Wilson, Political Science and Public Affairs, 

Univ. of Al. at B'ham., 35209 

A number of studies has documented the decline in racial differen¬ 

tiation base upon educational attainment, occupational distribution and 

real purchasing power. Such decline has been related to improvement in 

race relations and governmental policy. Using housing cost as a socio¬ 

economic indicator, this paper examines the extent to which black-white 

segregation in Birmingham is the product of differentials in economic 

status between blacks and whites. It was found that unlike the past 

socioeconomic differentials account for little of the residential 

segregation of blacks from whites, today. Very little of the segre¬ 

gation results from blacks inability to afford living in predominantly 

white areas. 

ALABAMA'S DUAL COURTHOUSES: THE CASE OF COFFEE COUNTY. Lawrence 
A. Brown, Troy State University at Dothan, Dothan, Alabama 36302. 

Coffee County is one of five Alabama counties having a dual 
courthouse system. Elba became the official center of government 
for the county in 1853. A gradual shift in population and political 
power to the southeastern section of the county resulted in the 
construction of a second courthouse in Enterprise in the early 
1920's. Various attempts to consolidate county government at one 
location have been unsuccessful. Major renovations during 1985 and 
1986 in the two existing courthouses have at least temporarily 
resolved the issue. 

PHYSICS AND MATHEMATICS 

THE AURORA AT JUPITER. J. H. Waite, Jr., Space Science Laboratory, 

NASA Marshall Space Flight Center, Huntsville, AL 35812 

The polar cap regions of the Earth are known to be regions of 

nature's beautiful light display, the aurora. The planet Jupiter has 

a similar region of light emission in the atmosphere which is over a 

100 times more powerful than that of the Earth's aurora. In contrast 

to the Earth where electrons accelerated as a result of the 

interaction of the solar wind with the magnetosphere generate the 

observed emissions, Jupiter's aurora appears to be driven by the 

interaction of the Jovian magnetosphere with the volcanic moon Io. It 

has been suggested at Jupiter that sulfur and oxygen ions originating 

from the Io interaction are the particles responsible for the auroral 

displays. However, evidence presented in this talk suggests a 

scenario like that of Earth where both electrons and ions play a role 

in the auroral process and that energetic electrons are primarily 

responsible for the observed auroral ultraviolet emissions. 
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A VERTICALLY-INTEGRATED MODEL OF THE ATMOSPHERIC BOUNDARY LAYER, 
Randy D. Russell, Dept, of Physical Sciences, Auburn University at 
Montgomery, Montgomery, AL 36193 

The lower atmosphere may be divided roughly into two layers 
based on turbulence structure, a layer adjacent to the ground called 
the boundary layer which is turbulent and well mixed and a laminar 
upper layer. This has led to the development of vertically-integrat¬ 
ed or two-layer numerical models of the lower atmosphere. These 
models are attractive because their simplicity and low cost for 
numerical integration make them suitable for incorporation info 
operational forecast models. Models reported in the literature either 
assume uniform wind velocity and temperature fields or assume strict¬ 
ly linear profiles for these fields. The former approach is 
unsatisfactory because such a model is unable to predict atmospheric 
stability and the generation of turbulence by the mean wind shear. 
Both of these are necessary for determination of the boundary-layer 
depth. An alternative to deriving approximate model equations based 
on strictly linear profiles is to use a finite-element method. In 
this way nodal values are calculated to minimize the error introduced 
by assuming approximately linear profiles. The incorporation of such 
a model into operational finite-element models of the atmosphere 
would be relatively straight forward. This paper will discuss the 
development of a vertically-integrated finite-element model of the 
nocturnal boundary layer. Comparisions will be made between this 
model, other vertically integrated models, and models with full 
vertical resolution. 

Evidence for Superparamagnetism in the Tieschitz meteorites. Mohammad 

A. Qasetn, David G. Agresti, and Thomas J. Wdowiak, Physics Department, 

UAB, Birmingham, AL 35294. 

Meteorites have experienced little change in their chemical and 

physical characteristics since their formation, thus they are an 

important source of information about the early history of the solar 

system. In this study the Tieschitz meteorite, an unequilibrated 

ordinary chondrite, and the Orgueil type I charbonaceus chondrite have 

been studied using Mossbauer spectroscopy over a range of temperatures 

(300-200K). The results of fitting the spectra to a theoretical model 

demonstrate the presence of considerable amounts of superparamagnetic 

fine-grained particles. The superparamagnetic effect is shown in the 

Tieschitz as a broadened hyperfine splitting. For the Orgueil this is 

seen as an increase in the area under the magnetic peaks of the spectra 

accompanied by a decrease in the area under the paramagnetic peaks as 

the temperature is lowered. These results support the idea that these 

grains were formed during a vapor-phase condensation in the solar 

nebula. Another possibility for their formation is oxidation in a 

liquid water phase in the parent body. The presence of fine-grained 

superparamagnetic particles could provide an explanation for the 

magnetic alignment of interstellar grains and the polarization of 
starlight. 
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TEMPERATURE DEPENDENCE OF OPTICAL LOSS IN TENSION-WOUND FIBERS. 

Paul B. Ruffin, U.S. Army Missile Command, Redstone Arsenal, AL 35898. 

C. C. Sung, Dept, of Physics, University of Alabama, Huntsville, AL 

35899. 

Optical fibers wound under tension exhibit substantially larger 

attenuation at low temperature than optically straight fibers. The 

attenuation enhancement may be attributed to both irregular internal 

and external forces on the fiber. The following loss mechanisms at 

low temperature are examined: 

1. Fiber buckling due to thermal strains. 

2. Local distortions of the fiber axis at the crossover sites 

(resulting from interactions between adjacent fiber layers.) 

3. Bending moments on the fiber caused be uneven interlayer 

pressures, shrinkage and Young's Modulus increase of the buffer 

coat at low temperatures. 

A series of experiments was performed to separate the individual 

mechanisms which can cause excess loss at low temperature and to deter¬ 

mine their relative importance. The relationship between fiber winding 

tension and excess loss increase at low temperature is presented. 

Modeling for a-Si:H Photoconductor Coupled Liquid-Crystal Light Valve. 

Jack H. Davis, Tae K. Oh, Univ. of Alabama in Huntsville, Huntsville, 

AL 35899; Paul R. Ashley, U. S. Missile Command, Huntsville, AL 35898 

and H. Hacker, Duke University, Durham, NC 27706. 

New grating type of LCLV was analyzed numerically by the method 

of finite differences and nodal analysis. In this numerical model we 

considered the intrinsic a-Si:H and nematic liquid crystal with macro¬ 

scopic parameters such as thicknesses, dimensions, dielectric constants 

, resistivities, applied bias voltages, frequences and photoconducti¬ 

vity. In terms of maximum average voltage modulation of liquid crystal 

when the device is illuminated with light, we could get the optimum 

value of parameters. The results show that symmetric small dimension, 

1 • 0pm thickness of a-Si:H and 400Hz frequency of applied ac bias are 

best values in this numerical calculation. Also applied electric ac 

bias shows much more average voltage modulation than that of dc bias, 

about 15% to 2%. Resistivity between dark and light state is 100 which 

is almost in saturation gives better modulation when the resistivity 

ratio of PC to LC is 10. Device resolution of LCLV (2pm a-Si:H and 12.5 

pm LC) was calculated by the Roach's theoretic MTF analysis of solid 

crystalline electrooptic light valves. It showed considerably higher 

resolution than our experimental values. This numerical model was 

quite useful to optimize device performances. 
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ACOUSTO-OPTICAL DEFLECTORS APPLIED TO LARGE MEMORY OPTICAL CORRELATION. 
James F. Hawk, Physics Department, Univ. of AL at Birmingham, Univer¬ 
sity Station, Birmingham, AL 35294 and Don A. Gregory, Research Direc¬ 
torate, U.S. Army Missile Command, Redstone Arsenal, AL 35898. 

Equations are derived for the deflection angles and frequencies of 
light beams diffracted by acousto-optical (AO) deflectors. A theoreti¬ 
cal explanation is given for the fact that only deflected beams of the 
same diffraction order may be observed to coherently interfere with one 
another, and this is verified experimentally with a single AO deflector 
and two different deflectors driven at the same acoustic frequency. 
Matched filters were made and addressed on the same photographic plate 
at acoustic frequencies of 80, 100, 120, and 140 MHZ. The deflection 
angle as a function of frequency is shown to be in good agreement with 
theory, and it is demonstrated that the measurement of deflection angle 
provides an accurate means to measure the acoustic velocity in trans¬ 
lucent, piezoelectric crystals. Applications to large memory optical 
pattern recognition are discussed. 

This work, done at Redstone Arsenal, was supported by the U.S. 
Army Summer Faculty Research and Engineering Program. 

GEOMETRIC INTERPRETATION OF SUPERLUMINAL TRANSFORMATIONS 
USING BIQUATERNIONS. Garret Sobczyk, Dept, of Math, 
Spring Hill College, Mobile, AL 36608 

The proper role of quaternions, and more generally 
biquaternions in Physics has sparked lively interest, 
debate, and sometimes acrimonious dispute. The purpose 
of the present paper is to review the geometric inter¬ 
pretation of biquaternions in the expression of Lorentz 
transformations, and then to extend this interpretation 
to superluminal transformations. 

THE USE OF AN ADAPTIVE GRID FINITE DIFFERENCE METHOD IN A SOLUTION OF 

A SPHERICALLY SYMMETRIC ONE-DIMENSIONAL MAGNETOHYDRODYNAMIC (MHD) WAVE 

PROPAGATION. Supat Panitchob and S. T. Wu, Department of Mechanical 

Engineering, The University of Alabama in Huntsville, Huntsville, AL 
35899. 

An adaptive grid finite difference method for computing the 

radial propagation of spherically symmetric one-dimensional magnetohy¬ 

drodynamic (MHD) waves is studied. An interesting feature of the 

scheme is that it adjusts the finite-difference grids to the solution 

of the transport equation being solved. This feature is particularly 

important in time-dependent, non-linear problems where the gradients 

of dependent variables are not known a priori. The three different 

modes of MHD waves (i.e. , fast-, slow-, and Alfven mode) are generated 

Numerical results for both adaptive grid and fixed uniform grid are 
described and compared. 
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SELF-FOCUSING of 9pm TE C02 LASER RADIATION IN GASEOUS NH3. M.A. Rob 

R.S. Joshi and B.K. Deka, Dept, of Physics and Astronomy, The Univ. 

of Alabama, University, AL 35486. 

TE CO.-, Laser pumped NH^ laser is a very efficient and powerful 

source of coherent radiation in the 12 - 14 pm region. Energies in 

excess of 1 Joule have been achieved by using the 9.2 pm R(30) CO 

laser line to excite the sR(5,0) transitions in the vibrational 

band of NH^. In this paper we report strong self-focusing of the 

9R(30) C09 laser radiation in NH^ gas under conditions comparable to 

those pertaining to the NH., laser. It is found that while the mini¬ 

mum diameter of the focused beam is observed at very low pressures, 

but it remains almost constant with the further increase of pressure 

or intensity. With input energies of 100 - 200 mJ and 100 cm long 

absorption tube, self-focusing resulted in a significant reduction 

of the beam diameter from 8.5 mm to 3 mm at relatively low pressures 

of 0.5 - 1.0 mbar. To evaluate the importance of self-focusing on 

the performance of the NH^ laser, experiments have been carried out 

using a number of different tube lengths. 

MOSSBAUER AND OPTICAL SPECTROSCOPIC EVALUATION OF ANTARCTIC SOILS AS 

ANALOGUES TO MARTIAN REGOLITH. Jeffrey A. Newcomb and David G. Agresti, 

Dept, of Physics, University of Alabama at Birmingham, Birmingham, AL 

35294, and Richard V. Morris, Johnson Space Center. 

The Dry Valleys of Antarctica are an ice-free network of valleys 

in southern Victoria Land, Antarctica. The cold, dry climate of these 

valleys is probably the best terrestrial approximation to the current 

environmental condition on the surface of Mars. The soils studied 

were from a soil pit on Prospect Mesa, a red-colored soil, and two 

soils collected in brine ponds. Portions of the samples were warmed 

to room temperature, washed sieved. Mossbauer and reflectance spectral 

data were obtained for the processed samples, and reflectance spectra 

for pristine samples at -25 + 5 C. The purpose of our investigation 

is to determine the spectral manifestations of weathering in Dry 

Valley soils in order to evaluate how similar weathering might act on 

Mars to modify the spectral properties of its surficial material. 

AN ALTERNATIVE TO KEPLER'S LAW OF AREAS. A. Tan and M. D. Aggarwal, 

Department of Physics, Alabama A 4 M University, Normal, AL 35762. 

A theorem is derived which states that the two angular velocities 

of a planet referred to the empty focus at the ends of a diameter are 

equal. An historical alternative to Kepler's law of areas follows from 

this theorem. This alternative was widely used for half a century 

before it was abandoned. Neverthelss, for all planets in the solar 

system except Mercury (which was difficult to observe) and Pluto (then 

yet undiscovered), the maximum error encountered was less than one 

percent. 
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CHARACTERISTICS OF PLASMASPHERIC IONS. R. H. Comfort, Department of 

Physics, The University of Alabama in Huntsville, Huntsville, AL 35899. 

C. R. Chappell, NASA/Marshall Space Flight Center, Huntsville, AL 

35812. 

Observations by the Retarding Ion Mass Spectrometer (RIMS) on the 

Dynamics Explorer 1 (DE-1) spa^ecra^t a^e u^d to determine the 

temperature and densities of H , He , 0 , C and M/Z = 2 ions in the 

Earth's plasmasphere. Data from more than 50 plasmasphere transits 

by DE-1 during late 1981 are combined to examine average values of 

these parameters and their spatial distributions. Variations of these 

distributions associated with variations in local time, altitude and 

geomagnetic activity are presented and discussed. One consistent 

feature, which remains regardless of varying conditions, is a high 

degree of thermal equilibrium between H and He throughout most of 

the plasmasphere. 

GRAPHICAL DISPLAY OF THE PROPAGATION OF A SPHERICAL THERMAL PULSE. 

Syau-Yun Wang Hsieh and John H. Young, Department of Physics, 

University of Alabama at Birmingham, Birmingham, Alabama 35294 

Considerations of finite propagation speeds of thermal disturb¬ 

ances in solids lead to a heat conduction equation which is wave-like 

(hyperbolic) in form. A particular solution to the modified heat 

conduction equation has been found for the propagation of a spherical 

thermal pulse. Numerical integrations were performed and displays of 

the solution will be presented in order to indicate the principle 

characteristics of the behavior of the pulse. Comparison will be made 

with the usual (parabolic) heat conduction equation. 

COUPLING OF DOMED LIGHT-EMITTING DIODES WITH A STEP-INDEX OPTICAL 

FIBER. David Gabardi and David Shealy, Dept, of Physics, Univ. of 

Ala. at Birmingham, Birmingham, AL 55294- 

The optical coupling between domed light-emitting diodes (LEDs) 

and a multimode step-index optical fiber has been analyzed via com¬ 

puter ray tracing. Configurations both with and without a microlens 

positioned between the LED and fiber have been investigated. To 

facilitate comparisons between domed and flat LED systems, efficien¬ 

cies are measured in terms of the normalized coupled power, defined 

as the ratio of the power coupled into the fiber to the power gener¬ 

ated inside the LED and directed towards the LED surface. 
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A TYPE OF PARTIAL FRACTION DECOMPOSITION. L.A. Kurtz and Don 

Alexander, Dept, of Mathematics and Physics, Univ. of Montevallo, 

Montevallo, AL 35115. 

An algorithm is provided for resolving an expression of the form 

(a. x+b . ). (a„x+b„).(a, x+b. ) 
11 2 2 k k 
- for k <, n 

(x-a)n 

into partial fractions. The technique provided is readily adaptable 

to computer methods. The development offers an example of an in¬ 

volved induction. 

AN APPLICATION OF A GENERALIZED KIRCHOFF TRANSFORMATION. John H. Young, 

Department of Physics, University of Alabama at Birmingham, Birmingham, 

Alabama 35294. 

The electrical potential within a metal being heated by steady 

state conduction currents has recently been shown to obey a quasi- 

linear partial differential equation. The equation is easily 

linearized, and thus solved, by carrying out what amounts to a general¬ 

ized Kirchoff transformation on the potential. The method will be 

presented along with an example which serves to illustrate the differ¬ 

ences between the quasi-linear potential, which contains thermal 

influences, and the solution to Laplace's (linear) equation. 

GROWTH OF Z SE CRYSTALS BY VAPOR DEPOSITION, 
n 

Jason Monroe Kinser, Department of Physics, University of Alabama in 

Huntsville, Huntsville, Alabama 35899 

One prospect for industrial use in an orbiting space station is 

growing crystals in microgravity. The perfectness of larger 

crystals will be greatly enhanced in the scenario. Research on 

a significant scale in this area is just now beginning. This 

paper deals with the beginnings of the crystal growing process. 

The two simplest processes are vapor transport and vapor deposition 

by physical transport. Both the mechanics and physics of these 

systems need to be addressed. 
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INDUSTRY AND ECONOMICS 

AMERICA'S FARM POPULATION: HISTORICAL CHANGES AID RECENT TRENDS. A. 
Wayne Lacy, Department of Economics and Donald W. Bogie Department of 
Sociology, Auburn Univ. at Montgomery, Montgomery, AL. 36193-0401. 

Major demographic changes have occurred in the nation's farm 
population since the turn of the century, as seen in the declining 
number of persons living on farms and in the decreasing proportion of 
the total population. The losses have generally been large, except for 
the depression years and immediately following World War II, and 
pervasive, extending to the entire U.S., to all regions, subregions, 
and states, and characteristic of both whites and blacks. Average farm 
size has increased greatly, growing by a factor of about 2.5 since 
1940. Once possessing the greatest regional share, the South has now 
fallen behind the North Central region in relative share as it 
experienced a 70.0 percent drop in farm population between 1960 and 
1980, a rate of loss greatly in excess of that in other areas. Birth 
rates among farm residents have traditionally outpaced death rates by a 
considerable margin, but have not been enough to offset net migration 
losses which reached their highest levels during the 1950s and 1960s, 
and continued into the 1970s. Mechanization has pushed large numbers 
of individuals from the land, as has the economics of making a 
livelihood through farming. The creation of attractive jobs in the 
urban setting has served as a major factor pulling people from farms. 
Compared to the population as a whole, the farm population: 1) is 
older, reflecting a heavy out migration of rural youth, 2) has a higher 
percentage married, with a smaller proportion divorced or separated, 3) 
overwhelmingly white and has become more as over the years, 4) less 
mobile. Farm laborers are more likely to identify with the Democratic 
Party than the Republican while farm operators tend to be P^publican. 

GENERAL PURPOSE FINANCIAL STATEMENTS FOR BUSINESS AND NONBUSINESS 

ORGANIZATIONS; A STUDY TO DETERMINE THE DIFFERENCES AND SIMILARITIES 

BETWEEN. Judith A. Kamnikar, Dept, of Accounting and Finance, 

Auburn University at Montgomery, Montgomery, AL 36193. 

Within the accounting information system, accounting entities 

issue general purpose financial statements to external users who need 

financial data to make economic resource allocation decisions. The 

general purpose financial statements are a result of accounting and 

financial reporting standards issued by the Financial Accounting 

Standards Board (FASB). To facilitate the standard setting process, 

FASB has developed a conceptual framework promulgated as the State¬ 

ments of Financial Accounting Concepts. These statements provide the 

theoretical foundation for the general purpose financial statements. 

This paper discusses the differences and similarities in the general 

purpose financial statements of business and nonbusiness organizations 

as supported by the Statements of Financial Accounting Concepts. 
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THE ORIGIN AND DISTRIBUTION OF INCOME IN ALABAMA, 1950-1984. 
James R_. Bobo, Department of Economics, Colleqe of Business and 
Management, University of South Alabama, Mobile, Alabama 36688. 

This paper, which examines the origins and distribution of income 
in Alabama from 1950 to 1984, has two objectives. First, it analyses 
the oriqins of unearned and earned personal income and its distribu¬ 
tion amonq the factors generating income. Second, the distribution of 
income is considered from two other perspectives: (1) the pattern of 
income distribution by households and families is analyzed; and, (2) 
the pattern of distribution between metropolitan and nonmetropolitan 
and urban and rural is examined. Dramatic changes have occurred in 
the oriqins of total personal income since 1950. Earninqs and its 
major components -- wages and salaries and proprietors' income have 
been a declining percentage of total personal income. Unearned income 
-- transfer payments and property income -- have been an increasing 
percentage of personal income. The trends were dramatically accele¬ 
rated after 1978. The data suggest that these trends have been ac¬ 
celerated with each national economic recession. These trends are the 
consequences of public policy, inflation, stagflation, monetarism, and 
qeneral economic stagnation in Alabama since 1978. Quintile distribu¬ 
tions of income amonq households, families, and persons indicate that 
there is a marginal tendency for a more equal distribution of income 
amonq households and families of all races; however, income amonq 
black families and households may be more unequally distributed than 
a decade earlier. The metropolitan areas generated a smaller percent¬ 
age of total personal income in 1983 than in 1959, but no significant 

changes have occurred since 1973. 

METHODOLOGY IN CONDUCTING A MORALE/OPINION SURVEY AMONG COLLEGE 

FACULTY. Gerald Crawford, Professor of Marketing, University of 

North Alabama, Florence, Alabama 35632-0001. 

Firms in the private sector have long known about and used 

various upward communications systems to increase productivity, 

reduce absenteeism and turnover, and increase overall organizational 

effectiveness. Colleges and university, however, have tended to be 

more bureaucratic in nature and have not used these tools widely. 

Institutions of higher learning have frequently been characterized 

as unresponsive or casually responsive towards the interests and/or 

needs of its faculty. Some schools have recently initiated programs 

to gather information from faculty through attitude surveys which 

are usually conducted by the faculty-senate. This upward communica¬ 

tion can: (1) serve as an aid in developing policies, (2) give 

warning on potential trouble spots, (3) compare morale in different 

department departments, and (4) provide faculty an opportunity to 

express their views. When questionnaires are developed and executed 

in a professional manner, the results can be highly beneficial to 

the organization and to individual faculty members in their 

long-term efforts to develop a more responsible and effective 

organization. 

161 



Abstracts 

ADULT LEARNERS: KEY TO ALABAMA'S FUTURE. Frederick A. Viohl, College 
of Business, Troy State Unviersity, Troy, Alabama 36082. 

The State of Alabama and the rest of the nation face an increasingly 
competitive economic struggle, at a time when there are fewer new 
workers each year and when technology is rapidly changing every 
facet of the economy. Denographic trends toward an increasingly 
adult society provide a new challenge to Alabama's and the nation's 
resources for learning; a challenge that must be met without 
diminishing the State's and national commitment to the education of 
its youth. 
As Alabama moves through the 1980's and 1990's, it faces five major 
tasks in developing its adult human resources fully: 
1. developing or renewing employability for the unemployed. 
2. maintaining and enhancing occupational skills in the face of 

technological change. 
3. eliminating adult illiteracy, including "functional" illiteracy. 
4. providing equal access to education for all adults, arid 
5. developing knowledgeable citizens in an 

information-technological society. 
Senior colleges and universities too frequently do not envision 
themselves as providers of educational services to adults. They 
place high priority on traditional missions: research, teaching to 
conventional clienteles, and public service in the form of 

agricultural extension, technology transfer, consultation and 

cultural events. Alabama should continue to provide these 
traditional missions, but not at the expense of adult learners. 

THE REVENUE POTENTIAL AND INCIDENCE OF A STATE LOTTERY PROGRAM. 
Philip Gregorowicz, Jerry Ingram and Don Self, Auburn University at 
Montgomery, Montgomery, AL. 36193-0401. 

State governments are experiencing serious constraints in 
raising sufficient revenues to meet expenditure needs. These 
constraints are related to depressed economic conditions and 
inelastic revenue sources, attempts of the federal government to 
reduce expenditures by shifting the burden of financing various 
programs to state governments and, vote resistance to tax increases. 
States without lotteries are finding themselves under increasing 
pressure to implement lotteries due to the perceived success and 
general popularity of state lotteries viewed by many as 'voluntary' 
taxes. 

This study provides an analysis of the current resurgence of 
the lottery movement. The focus is on the revenue potential of 
state run lotteries and the incidence of the lottery 'tax' on state 
residents. This latter issue deals with the equity of the lottery 
revenue program. Further, the study provides sane preliminary 
estimates of the determinants of state lottery revenues and utilizes 
these to estimate the potential of a lottery in Alabama. 
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AGRICULTURAL OPTIONS AS A MANAGEMENT "POOL. Philip Gregorowicz and 
H. Dean Moberly, Department of Economics, Auburn University at Mont¬ 
gomery, Montgomery, AL. 36193-0401. 

Currently, there is a state of economic depression in the U.S. 
farm sector. Since 1980 all primary producers have experienced 
volatile and generally declining prices for their output. These 
conditions are due to both macroeconomic and industry specific 
forces. International marketing conditions, financial market insta¬ 
bility and changes in government agricultural policies are exposing 
all primary producers to extreme uncertainty. Federal government 
attempts to assist producers are severely constrained by attempts to 
reduce budgetary deficits. Further, in order to restore U.S. 
agriculture's world competitive position government policies are 
generally aimed at reduced agricultural subsidies and striving for a 
'market' orientation to future agricultural programs. These 
conditions are forcing agricultural producers to develop strategies 
to cope with uncertainty and the management of price risk. 

A relatively new risk management tool available for the hedging 
of agricultural corrmodities are options on agricultural futures 
contracts. This analysis provides a basic analysis of the 
properties of such agricultural options. The focus is on how this 
new hedging tool can be utilized to reduce market exposure to price 
risk and the advantages associated with such strategies as 
management and marketing tools. The difficulties in utilizing 
options relative to other hedging mechanisms is also evaluated. 

INVESTOR ORIENTED APPROACH TO CAPITAL STRUCTURE DECISIONS. Nicolaas H. 

J. Appelman , Graduate Student, College of Business and Management 

Studies, University of South Alabama, Mobile, AL 36688. 

A study of the literature of finance indicates that there are 

differing opinions concerning the relevance of capital structure. Some 

argue that the cost of capital is affected by capital structure while 

others argue it is not. This paper presents the results of an 

investigation of the relationship of price-earnings ratios to capital 

structure, debt maturity, debt structure, and other measures of risk 

that may affect investors' perceptions of a firm's value. 

The results of this study indicate that the multiples of earnings 

investors are willing to pay for shares of firms' common stock are 

statistically related to measures of relative capital structures, debt 

maturities, and debt structures of firms engaged in similar businesses 

and exposed to the same business risk. Statistically significant 

variables with varying levels of significance in models tested for two 

year overlaping periods from 1978 to 1983 indicate changing investor 

perceived importance of variables and provide evidence that the general 

theory of dependence may be valid. Further, the percentage explanation 

of the variance in the price-earnings ratios of firms included in this 

study indicates that models based on this premise may be used by 

financial managers making capital structure decisions. 
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FINANCIAL PLANNING: WHO SHOULD DO IT? Douglas Gulley, Department 

of Accounting and Finance, Auburn University at Montgomery, Montgomery, 

Alabama 36193. 

One immediate answer to this question may be that anyone with an 

income or assets should plan. This discussion is going to consider 

the question from the standpoint of which provider of financial 

planning should render the service. The subject should also be 

narrowed to personal financial planning. There are many professionals 

who offer financial planning. Among these are accountants, attorneys, 

bankers, investment brokers, insurance agents and independent finan¬ 

cial planning specialists. Personal financial planning is rapidly 

reaching out for recognition as a profession. Regulation has not 

been developed that specifies who may hold themselves out to be 

financial planners. Primarily because of conflicts of interest 

created by selling services and products there exists a number of 

areas that need to be considered in determining who perhaps should do 

personal financial planning. Accountants (CPA's) have some natural 

advantages but so do all of the other specialists. People should not 

fall victim to purveyors of so-called financial plans that are de¬ 

signed primarily as sales tools rather than a mechanism to help them 

achieve their financial goals. If planned in accordance with the 

principle of what is best for the client, financial planning can 

build a huge future market for the more comprehensive and skilled 

planning of qualified professionals. Advantages and disadvantages 

of each class of practitioner offering financial planning must be 

considered. 

AN ANALYSIS OF THE 1985 HOUSE TAX BILL AND ITS POTENTIAL EFFECT ON 

INVESTMENT. Samuel L. Lett, Dept, of Accounting and Finance, Auburn 

University at Montgomery, Montgomery, Alabama 36193. 

The 1985 House Tax Bill, a modified version of the plan originally 

proposed by President Reagan, contains several changes which possess 

potential impact on investment. The proposed changes in the tax rates, 

indexed depreciation rates, and elimination of the investment tax 

credit have created strong doubts, in the investment community about 

the House Tax Bill. The President's proposal sought to provide in¬ 

centives for growth by broadening the tax base through elimination of 

many deductions. The broader tax base would support substantially 

lower personal and corporate income tax rates. The House Bill imple¬ 

mented slightly higher marginal rates than the President's proposal. 

Individual investors face several changes including an increase in 

long term capital gain rates and limitation on losses in tax shelters 

to actual cash investment. Individuals and business lose the invest¬ 

ment tax credit completely. A new depreciation system (IDS) replaces 

the liberal ACRS system. These changes in the ITC and depreciation 

may damper investments in new plant, equipment, and apartments. The 

Senate will likely make a number of modifications in the bill before 

final enactment. 
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THE STOCK MARKET VERSUS THE REAL ESTATE MARKET: FUTURE PROSPECTS. 

Macon Wilbourn, Dept, of Acctg. & Finance, Auburn University at 

Montgomery, Montgomery, AL 36193. 

Increasing inflation during the 1970's was disastrous for the 

stock market. From 1958-1980, inflation increased at a yearly clip of 

5% while earnings rose only 1.1% annually. In addition, inventory 

valuation and asset depreciation methods contributed to a general 

overstatement of corporate profits and an understatement of asset re¬ 

placement costs. Thus corporate America suffered through a decade of 

lethargic but overstated earnings — and thus unnecessary corporate 

taxes, and an ever-decreasing asset base. Stock prices reflected this 

dilemma. 

The real estate market was concurrently enjoying an unprece¬ 

dented boom. Actual inflation increased even faster than inflationary 

expectations, thus the rate of interest -- in real terms — was un¬ 

usually low. Regulation Q, restricting the legal rate depository 

institutions could pay savers, also helped to depress market rates. 

Real estate values were increasing with inflation, and credit was 

cheap. In addition, the federal tax break on capital gains was a 

boon to real estate speculators. But inflation eventually killed the 

boom as high interest rates pushed home prices beyond the financial 

reach of most Americans. 

Now inflation has abated. We're in a bull market, and real 

estate activity is beginning to increase. The question becomes: 

Can we have good times in both markets simultaneously? 

BUDGETING IN COMMERCIAL BANKS. Desta Damtew, Department of Accounting, 
Norfolk State University, Norfolk, Virginia 23504. 

A budget is the monetary expression of organizational plan for a 
specific period of time. Budgeting is often referred to as "comprehen¬ 
sive profit planning and control" in the business literature of modern 
times. The importance of budgeting for banking activities has been 
given increasing recognition since 1959. The accounting commission of 
the National Association for Bank Audit, Control and Operation, in its 
report of 1959, proposed that budgeting control techniques should be 
used by commercial banks as a tool to plan, coordinate, and control 
their operations. Since that time, the application of budgeting has 
continued to gain momentum in a growing number of banks. The available 
literature in the area indicates that the techniques of operating 
budgets, capital budgeting, and flexible budgeting are becoming widely 
used in commercial banks. An operating budget is a reflection of the 
short-term plans of the major activities of an organization. Capital 
budgeting deals with the long-term plans concerning the selection and 
financing of proposed capital projects. The technique of flexible 
budgeting provides for the preparation of a budget under various antic¬ 
ipated levels of activity within a relevant range. The comparison of 
the actual results with the budget of the same level of activity will 
enable management to conduct meaningful performance evaluation and make 
appropriate and timely planning and control decisions. 
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A COMPARATIVE ANALYSIS OF THE TRADITIONAL U.S. ACCOUNTING MODEL 

WITH SELECTED RAILROAD ACCOUNTING AND REPORTING PRACTICES. 

David L. Sayers, Dept, of Accounting and Finance, Auburn Univer¬ 

sity at Montgomery, Montgomery, AL. 36193. 

Railroads and other industries usually follow depreciation 

accounting when matching the cost of property and equipment 

with revenues over time; however, railroads have accounted 

for track and track-related structures by following a procedure 

known as "betterment" accounting. Betterment accounting has 

been criticized as a deterrent to proper rate-making. It has 

also been criticized as a device for distorting the financial 

and operating position of railroads in some instances. The 

second criticism is based on the inconsistent maintenance practices 

of some carriers. Under betterment accounting, if a carrier 

elects to reduce or defer track maintenance and replacement, 

there are no charges against income for the use of the track 

in the year(s) of deferral. Depreciation accounting would reduce 

this type of accounting abuse. 

MARKET NEGOTIATIONS; LEARNING FROM ERRORS OR LEARNING ERRORS. Robert 
L. Sanders, Dept, of Marketing, Management, and Economics, Troy State 

University, Troy, AL 36082. 

At the application level of marketing administration is the 

cliche' "If it works don't fix it". The purpose of this conceptual 

paper is to suggest that some marketing activity is not the result of 

market negotiation, is not working, and results in learning errors 

rather than learning from errors. And that there are cases in which 

marketing management (those charged with doing the right things) is 

not controlling marketing administration (those charged with doing 

things right) effectively to learn from errors. While bargaining is 

effective in the short run it does not have the advantages of 

negotiation for the long run. Examples from government are used as 

well as those from the for-profits and not-for-profits. 

THE EFFECT OF LAND VALUE TAXES ON DEVELOPMENT. Raymond M. Johnson, 

Dept, of Accounting and Finance, Auburn University at Montgomery, 

Montgomery, AL 36193. 

Since Ricardo, it has been taken for granted that surplus rents 

derived from land could be taxed away without affecting land alloca¬ 

tion use. Recent research on this topic now concludes that land use 

may be affected by a tax. The purpose of this paper is to analyze 

both the historically prevailing position and the modern treatment of 

this issue. A partial equilibrium model is provided that shows the 

impact of a land tax on land development and use. 
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AN ANALYSIS OF FACTORS THAT INFLUENCE BUSINESS STUDENTS IN SELECTING 

A COLLEGE MAJOR. Keith Absher and Gerald Crawford, Dept, of 

Marketing, University of North Alabama, Florence, AL 35632-0001. 

During the past decade, enrollment in undergraduate business 

programs has nearly doubled. In 1985, some 210,000 of the nation's 

graduating seniors (23.4% of the total) earned Bachelor's Degrees in 

Business Administration. This study investigates the determinants 

of student choice of undergraduate major field. A survey was 

developed and administered to a stratified random sample of under¬ 

graduate business majors, resulting in 142 completed questionnaires 

with usable responses. SAS statistical packages were used to cross 

tabulate resulting data in conjunction with chi-square to test for 

significance levels. The most important factors in the selection of 

an undergraduate business major were listed as family, previous work 

experience, job availability, and interesting subject matter. 

However, these factors were not equally important in the selection 

of a specific field of study in Business Administration. Family 

influence was found to be the most significant determinant in the 

selection of a business major for Accounting and Finance students. 

Job availability and interesting subject matter were the primary 

determinants of majors for Marketing, Management, and Computer 

Information Systems students, while Office Administration students 

listed previous work experience as the most significant factor in 

determining their major. 

A BRIEF HISTORY OF ACCOUNTING EDUCATION IN THE U.S., 1890-1950. 

Martha F. Kent, Dept, of Accounting and Finance, Auburn University at 

Montgomery, Montgomery, AL 36193. Robert C. Lake, Dept, of Accounting 

and Finance, Auburn University at Montgomery, Montgomery, AL 36193. 

This paper describes the evolution of accounting education in the 

U.S. from 1890-1950. Accounting education in the United States began 

on a collegiate level at the University of Pennsylvania's Wharton 

School of Finance and Commerce in the 1883-1884 academic year. By the 

year 1900 there were thirteen colleges and universities which offered 

accounting courses for which college credit was given. There was a 

rapid increase in accounting instruction and by 1926, 335 colleges and 

universities offered accounting courses for credit with sixty institu¬ 

tions allowing an accounting major in the bachelor's program and thirty 

in the master's program. A continuing evolution culminated in the New 

York legislation effective in 1938 requiring collegiate education of 

all CPA candidates. This led to an era in which the undergraduate 

accounting curriculum became increasingly standardized and graduate 

education became a serious topic of discussion. 
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THE ANALYSIS AND VALUATION OF EQUITY SECURITIES USING CASH FLOW. 

Jan R. Heier, Dept, of Accounting and Finance, Auburn University at 

Montgomery, Montgomery, AL 36193 

The accounting earnings of a company have always been the prime 

measure of performance, and are often used by the market to value that 

company's equity securities. As important as earnings have become in 

market valuation, they may no-longer be the solid indicator of a firm's 

value as they have been in the past. This weakening of earnings as an 

indicator of value is due to the impact of inflation on the firm's base 

of fixed assets, especially those that are fully depreciated. This 

paper explores the replacement of earnings per share with cash flow 

per share as a better indicator of a firm's market value. The paper 

first presents a cashflow model which factors into the basic earnings 

calculation operational cashflows which have been adjusted for the 

impact of inflation. These adjusted cash flows are then presented on 

a per share basis so that direct comparisons can be made with an earn¬ 

ings per share figure. Through the use of a standard dividend valua¬ 

tion model, a theoretical stock price is derived from each figure. The 

comparative analysis of the two theoretical stock prices showed that 

cashflow per share is a viable market indicator because it directly 

factored the firm's internal capital structure and ability to pay bills 

into the analysis. From a theoretical standpoint, cash flow per share 

rather than earnings per share is the better indicator of market value 

during times of inflation. 

A COMPARATIVE STUDY OF THE ENGLISH, IRISH, AND SCOTTISH FRIENDLY 

SOCIETIES AND THE AMERICAN BENEVOLENT SOCIETIES. 

Clarence A. Spencer, Jr., Department of Economics, Finance and Legal 

Studies, University of Alabama, University, AL 35486. 

This study contrasts and compares the American benevolent 

societies in Alabama in the 1800's with the English, Irish, and 

Scottish friendly societies. The purpose is to establish that the 

broad voluntary mutual aid movement which occurred in Europe during the 

sixteenth and seventeenth centuries had its counterpart with the 

American benevolent societies acting as the forerunners of industrial 

life insurance companies. The study discusses the definition of a 

friendly society and an American benevolent society and indicates forms 

of organization, focal points of organization, and goals. The primary 

goal of both was to provide disability income with the American 

societies also furnishing a form of health insurance. The American 

societies were unregulated and did not observe actuarial principles 

which led to the enactment of restrictive laws and replacement by 

industrial life insurance companies in the United States. 
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SOME (NOT SO) OBVIOUS FACTS ABOUT FINANCIAL ANALYSIS OF INFORMATION 

SYSTEM DECISIONS. Robert C. Lake, Depart, of Accounting and Finance, 

Auburn University at Montgomery, Montgomery, AL 36193. Charles W. 

Golden, Dept, of Information Systems and Decision Sciences, Auburn 

University at Montgomery, Montgomery, AL 36193. 

A significant component in any software project selection or 

prioritization decision is an analysis of the costs and benefits of 

development and implementation. This analysis usually consists of 

three phases: (1) Identification of the costs and benefits appro¬ 

priate for consideration in a particular decision; (2) Estimation 

of the relevant costs and benefits; and (3) Assessment of the relative 

impact of measured costs and benefits through application of an appro¬ 

priate model. 

A review of the relevant MIS literature generally available to 

practitioners and students was conducted. Many instances of 

apparently misleading cost definitions, measurement techniques, or 

modelling requirements were observed and are critically examined in 

the paper. The potential consequences of accepting these (not so) 

obvious recommendations are also described. 

Eagan's Golden Rule Plan: Success or Failure? Rebecca Liles 
Thomas, Graduate Student, History Dept., Samford University, 
Birmingham, Alabama 35209. 

John J. Eagan, an Atlanta businessman and a leader in the 
social gospel movement of the early twentieth century controlled all 
the corrmon stock of American Cast Iron Pipe Company (ACIPCO) in 
Birmingham, Alabama. In 1921 he placed the stock in trust for the 
employees to run the company as an industrial democracy. Accounting 
records of the period show that percentage of bad quality pipe 
dropped from 13.89 percent to 3.3 percent when the Golden Rule Plan 
was announced to the company. Eagan stated his plan was the key to 
improved production and gave the men in the shop a 10 percent raise. 
My study revealed changes in technology and a building boom in the 
South which increased both quality and demand for the pipe. 

While the Golden Rule Plan may not have accomplished what Eagan 
believed it did, the employees benefited from its adoption. In 1924 
at Eagan's death, his will left Acipco stock in trust for the 
employees of the company. Now sixty years after Eagan's death 
the company is still being run under the "Eagan Plan." 
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RIDING THE YIELD CURVE: WHEN TO AND WHEN NOT TO. Raymond M. 

Johnson, Auburn University at Montgomery, Montgomery, AL 36193, 

Walter Hollon (student), Auburn University at Montgomery, Montgomery, 

AL 36193. 

The purpose of this paper is to illustrate a program designed 

for LOTUS 1-2-3 that enables a financial manager to compare the 

opportunities to be gained from "riding the yield curve." Up until 

now financial managers could either subjectively evaluate investment 

opportunities or they could rely on expensive software designed for 

mainframe computers. Using the LOTUS 1-2-3 spreadsheet the financial 

manager now has a viable low-cost alternative. 

SCIENCE EDUCATION 

ecision Teaching and Computer-Assisted Instruction: Integration of 

Theory and Technology. Claudia MeDade, Sandra Bailey, Charles Olander, 

CII, Jacksonville State University, Jacksonville, AL 36265. 

The Center for Individualized Instruction (CII) at Jacksonville 

State University, is a multi-purpose, multidisciplinary academic 

support center offering courses and non-credit services to almost 

one-third of JSU students from entering freshmen through graduate 

levels. The unique aspect of the CII is its frequency-based computer 

assisted instruction which requires students to master at high rates. 

Students mastering course material at minimums of 20 correct responses/ 

minute tend to answer essays more succinctly with higher number of 

correct concepts and to retain material longer than traditionally 

taught students. The CII's public-domain software was demonstrated. 

Contact the authors for more information. 

STUDENT-HADE MODELS: DECORATIVE AND EDUCATIONAL, Jane D. Nall, 

Escambia County High School, Atmore, AL 36502 

This paper presented a double thrust: Student-made models 

resulting in a stimulating environment of an otherwise dull-appearing 

life science lab and gaining no-cost educational instructional 

models at the same time. The author/presenter has collected a wide 

assortment of such models through her years of teaching biology "on 

a shoe-string budget." Presented were ideas, examples, suggestions, 

and encouragement for teachers seeking free, interesting, useful, 

educational, student-made models for the biology classroom. 
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THE 1985 AAS SUMMER SCIENCE INSTITUTE. Michael B. 
Moeller, Department of Chemistry, University of North 
Alabama, Florence, Alabama 35632. 

Department Chairmen - How would you like to have a 
program in which a dozen or so local high school teachers 
visit your campus daily for several weeks, taking a 
graduate course offered by your department? By furnish¬ 
ing this opportunity for teachers to improve their aca¬ 
demic qualifications and further their professional 
development, your department would be promoting science 
education in local high schools, would enjoy an occasion 
for some recruiting activity, and would be providing 
summer employment for a faculty member. Lecturers - How 
would you like to teach a course in which you cover your 
favorite subjects, take the time to fully explore each 
topic to your satisfaction, and have a class consisting 
of highly motivated and appreciative students? This 
past summer, the Department of Chemistry at the University 
of North Alabama presented a two week short course for 
high school science teachers sponsored by the Alabama 
Academy of Science. An important feature of the AAS 
Summer Institute program was the funding provided by local 
businesses and industries. The talk will discuss how 
similar programs can be initiated at other universities. 

ENLIST-Micros: Systematic Teacher Training for Using Microcomputers in 
the Science Classroom. William E. Baird, Dept, of Curriculum and 
Teaching, Auburn University, Alabama 36849-3501. (205) 826-4434 

This presentation will describe materials developed through a grant 
from the National Science Foundation (MDR-8470061) to the Biological 
Sciences Curriculum Study (BSCS) for providing teachers with 15 hours 
of hands-on training in the use of microcomputers for teaching 
science. Featured in the demonstration will be a 126-page manual 
provided to teacher participants, and vendor catalogs of available 
science courseware. If equipment is available, portions of a 
videotape used in the training program will be shown, and interactive 
computer disks will be demonstrated. The training materials are 
designed to provide teachers with skills in AWARENESS, APPLICATIONS, 
IMPLEMENTATION, EVALUATION, and RESOURCES for using computers in 
elementary and secondary science teaching. Six appendices provide 
additional information on "Getting Started", "History and Impact of 
the Computer", "Microcomputer Software Evaluation Instrument", 
"Resources in Educational Computing", "Answers to Discussion 
Questions", "Glossary of Terms". 

Auburn University has been a pilot test site for the materials during 
the fall and Winter of 1985-86, Results of this test phase will be 
discussed, along with plans for dissemination of the revised 
materials. 
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UNIVERSITY SCIENTISTS PERSPECTIVES OF THE EFFECT OF SCHOOLING ON 

THEIR CAREER CHOICE. Robert E. Rowsey, Department of Curriculum and 

Teaching, Auburn University, Alabama 36849. 

Thirty five Auburn University Scientists from the academic areas 

of Chemistry, Geology, Physics and Zoology were surveyed to obtain 

information regarding the effect of teachers and formal schooling on 

their decisions to become scientists. All subjects included in the 

study held the Ph.D. degree and were actively involved in research. 

The sample was composed of 32 males and 3 females who ranged in age 

from 28 to 65. Data analysis indicated that 63 percent of the 

subjects had identified a genuine interest in science by the time 

they were in the ninth grade, but only 9 percent of them attributed 

this interest to their elementary or middle school teachers. The 

data revealed that 43 percent of the population were influenced to 

become scientists by one or more high school science teachers. Also, 

one-third of the subjects had made the decision to become a scientist 

by the time of high school graduation. Most of the other two-thirds 

of the individuals studied decided to become scientists because of 

the influence of college professors in their freshman and sophomore 

level science courses. The subjects were asked if particular events, 

that occurred in junior and senior high school science classes, 

positively influenced them to become scientists. Seventy-eight 

percent of the subjects responded that there were no classroom 

activities occurring that attracted them to science. The remaining 

22 percent indicated that the investigative activities that took place 

in a laboratory setting did influence them to pursue science as a 

career. 

Elementary Dimensional Analysis: A Powerful Problem- 

Solving Tool for Science Teaching. Ernest D. Riggsby and 

Dutchie S. Riggsby, Columbus College, Columbus, GA 31993. 

This project involved the preparation of a unit of study on 

elementary dimensional analysis to be taught to seventh and 

eighth grade students who had previously had experience 

with the manipulation of measurement units in arithmetic 

and physical science. Scattered students in the pilot 

study had to be tutored on measurement units to bring 

their understanding up to the minimum entrance level. All 

of the students had had some previous experience with 

metric units. Dimensional concepts were limited to mass, 

time, and length and simple one-step or two-step manipulat¬ 

ions to derive "mixed-dimensional" relationships, such as 

speed. Two salient findings emerged: (1) students who 

studied the short unit on dimensional analysis scored 

significantly higher on teacher-made science tests than 

students who had not been exposed to that study, and (2) 

fifteen percent of the students felt that the dimensional 

analysis unit required too much study and work time; the 

remaining eighty-five per cent felt that the study was 

helpful and interesting and indicated that if the 

opportunity presented itself, they would be interested in 

studying the topic in greater depth. 

172 



Abstracts 

TOPICS AND DEFINITION OF A NEW COURSE IN SPORTS SCIENCE AT UAB. 
K.S. Yackzan, Kurt M. Niemann, Clint E. Bruess, Marilyn R. Gossman. 

All available programs and topics in sports science and medicine 
differ in meaning or applicability. Nowhere is the concept of exercise 
for good health, which dates back to antiquity, set forth in a clearly 
definitive form to be conventional and agreeable to all concerned. At 
UAB where two main divisions form the university campus. The Medical 
Ctr. and the University College, efforts by responsible administrators, 
several chairpersons, and selected faculty were brought to bear on this 
issue. A course was developed in which the thrust is on the involvement 
and cooperation of specialized faculty and the utilization of campus 
wide facilities by students of both UAB's divisions. The review of the 
university curriculum and adoption of specific curricular requirements 
(courtest Kathy Angus, UAB's academic student advisor) will enable' 
students to qualify for this course. This course deals with related 
topics in the biological, health, and physical sciences applicable to 
sports. Three fundamental catagories constitute this course. 1. Body 
movement and function, 2. Specific body injury, 3. Treatment, rehabili¬ 
tation and prevention. This integration of the basic and health sciences 
provides the student with a theoretical and applied knowledge of health 
and its relationship to sports. This course helps to define sports 
medicine and science by emphasizing that sports must be linked to medi¬ 
cine, other health disciplines, and science through physiology, bio¬ 
chemistry, anatomy, nutrition, biomechanics, and bioengineering and 
allied to the research findings in these areas. 

SOCIAL SCIENCES 

INTERGOVERNMENTAL REALITIES IN BRAZIL AND THE UNITED STATES. Maria da 

Paz Oliveira and David Sink, Dept, of Political Science and Public 

Affairs, Univ. of Ala. at Birmingham, AL 35294. 

Interesting parallels in socioeconomic, climate, and cultural 

characteristics between the Northeast of Brazil and Southeastern 

United States urge comparative research. In this first effort of an 

ongoing project, the authors discuss regional development and 

planning in light of changing federalist, or intergovernmental, 

arrangements. Brazil, ending twenty years of military rule, will 

rewrite its constitution in 1987, reshaping federal, state, and local 

government relationships. Though of a less cataclysmic nature, the 

United States likewise has reshaped intergovernmental relations. 

Regional development and planning, on the wane in the U.S., appears 

to be enjoying a resurgence in Brazil. Brazilian officials may 

benefit from studying the positive and negative consequences of U.S. 

regional planning. 
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FREQUENCY OF APPLIED PSYCHOLOGY IN COLLEGIATE ATHLETIC SELECTION AND 

TRAINING. Patrick D. Slattery, and Connie K. Wiltbank, Department of 

Psychology, School of Sciences, Auburn University at Montgomery, 

Montgomery, AL 36193-0401. 

To verify assertions in the literature that sport psychology is 

a widely applied scientific means of selecting and training athletes, 

a thirteen item survey was designed to obtain answers to three major 

questions. These were: 1) To what degree is psychology applied in 

the training of athletes? 2) Are current athletic programs designed 

with the help of psychologists? 3) Are athletes screened or selected 

with the help of psychological measures? Questions of a demographic 

nature also were asked. The survey was mailed to 106 athletic 

directors at American colleges and universities. A total of 83 

surveys, or 78%, was returned. Schools in all but five states complied 

with the request for information. While academic coursework in 

psychology applied to sport is generally available at respondents' 

institutions, the use of psychology and psychological screening in 

training, program design, selection of athletes, and provision of 

services to athletes is at a very early stage of development in the 

United States. While psychology applied to sport seems to be recog¬ 

nized by athletic directors and coaches, it clearly serves a minor 

role in the operation of collegiate athletic programs. Chi-square 

analyses support this conclusion. Despite the great quantity of 

research material related to sport psychology, this material evidently 

has not been conveyed to athletic directors, coaches, managers, 

players, and other personnel dealing with athletic programs. An 

orientation to improve athletic selection and training, and performance 

needs to be established. 

BLACK POLITICAL EMPOWERMENT IN THREE BLACK BELT GEORGIA COUNTIES, 1960- 

1982. Lawrence J. Hanks, Dept, of Political Science, Tuskegee 

University, Tuskegee, AL 36088. 

This paper argues that black political empowerment is dependent 

upon the proper interrelationship between leadership, organization, 

and resources. These components mesh to create a state of "organiza¬ 

tional effectiveness.” Organizational effectiveness can overcome the 

problems associated with low socio-economic status, fear, structures, 

and other barriers to participation. The study of three black belt 

Georgia Counties, Hancock, Peach, and Clay show how three different 

levels of organizational effectiveness yielded three different levels 

of black political empowerment. 
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THE EFFECTS OF SUGAR AND CAFFEINE ON THE HEART RATES AND ATTENTION 

SPANS OF NORMAL FOURTH-GRADE CHILDREN. Frances A. Breslin, Dept, of 

Psychology, The University of Alabama, University, Alabama 35486. 

Two studies were conducted examining the effects of 73 grams of 

sugar and 100 milligrams of caffeine on the heart rates and attention 

spans of normal fourth-grade children. Twelve children participated 

in the first study which compared the effects of caffeine, sugar, 

Nutrasweet, and the caffeine-sugar in combination. Caffeine depressed 

pulse, sugar elevated pulse, but neither the caffeine-sugar nor the 

Nutrasweet affected pulse rate. There was no significant effect on 

the three minute continuous performance attention span tasks in this 

study. Six children participated in a second study comparing the 

effects of 100 milligrams of caffeine, 73 grams of sugar, the caffeine- 

sugar combination, and a rice powder placebo. Here again, the caffeine 

depressed pulse, sugar elevated pulse, but neither the caffeine-sugar 

combination nor the rice powder placebo affected pulse. The 15 minute 

continuous performance task employed in this study did indicate that 

these substances affected attention span. Caffeine ingestion pre¬ 

vented the degradation in attention which occurred in the placebo 

condition. Neither the sugar nor the caffeine-sugar combination 

conditions significantly affected attention. It is important to stress 

that these findings indicated that caffeine and sugar interact in the 

body. Sugar apparently ameliorates the effects of caffeine on children. 

Much of the pulse rate and attention span literature must be re¬ 

examined in light of these findings. 

BIRMINGHAM BOOSTER ISM A STUDY IN SOUTHERN 
MYTH MAKING. Claire Louise Datnow. Dept, of History, 
University of Ala in Birmingham. AL 35233 

In this paper the language of Birmingham's Boosterism is 
studied to ascertain whether it reflects the mythical themes of 
the region as postualted by noted historians such as George B 
Tindall, Paul Gaston, W J Cash, and C. Vann Woodward In turn 
Birmingham boosterism, with its embedded myths, is compared 
to what investigative reporters said about the city, and to the 
actual events that took place there between the years 1873- 
1985. The tension between these two voices - myth and reality 
- affords the historian some insight into the attitiudes and 
motivations that helped shape the city's history Birmingham 
shared its myths, the controlling images that gave meaning to 
the facts of life, with the region as a whole When the city's 
myths were challenged by events it reacted either with loyalty 
and defensiveness, or hosultiy and opposition. Urban 
boosterism continues to play, an important role in the growth of 
the city, though lime and circumstances have shaken the old 
myths. 
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JAIL VIOLENCE: A NATIONAL SURVEY. William E. Osterhoff, Dept, of 

Justice and Public Safety, Auburn University at Montgomery, Montgomery, 

Alabama 36193. 

Violence has been associated with jails and prisons throughout 

history. While numerous studies of violence in prisons have been con¬ 

ducted, there have been few studies of violence in jails. Violence in 

correctional institutions can be directed against other inmates, against 

staff, or against the inmates themselves in the form of suicide at¬ 

tempts. Violence can also be expressed in the form of vandalism, dis¬ 

turbances, and riots. 

Several surveys are published annually that reflect the amount of 

crime and violence in our cities and communities, but comparable surveys 

of violence in jails are not available. The purpose of this study was 

to determine the rates of violence in the nation's large jails and to 

identify variables associated with the types and levels of violence that 

were reported. 

Variables that were included in the survey questionnaire included 

design capacity of the jails, construction and major renovation dates, 

annual admissions, average daily populations, and average lengths of 

stay. Also included were items related to security levels, staffing 

ratios, types of inmate supervision, booking and classification proce¬ 

dures, disciplinary procedures, pre-trial and in-service training, and 

inmate programs. The questionnaire also included inmate legal status, 

inmates charged with violent offenses, and selected inmate demographic 

variables. Levels of inmate violence were determined by the number of 

observed or reported inmate fights and assaults, assaults on officers 

and staff, and resultant injuries and deaths. 

HEALTH SCIENCES 

AUTOEFOTIC HANGINGS AMONG YOUTH: A PROBLEM FOR HEALTH EDUCATORS. Dr■ 

Lyle L. Shook, Dept, of Justice and Public Safety, Auburn University 

at Montgomery, Montgomery, Al. 36193-0401. 

Each year in the United States an unknown number of youth lose 

their life or suffer serious health problems because of self-inflicted 

asphyxiation resulting from activity which is intended to produce a 

"high" or "good feeling" due to oxygen reduction to the brain. These 

activities are collectively known as Head Rushing and may produce 

strong autoerotic stimulation. Pre-adolescent and adolescent youth 

who play hanging games is a subject that has not been researched and a 

topic not discussed by health experts and educators. This paper 

presents head rushing techniques, known cases resulting in injury or 

death, investigation methods, -and explores the possible relationship 

between head rushing deaths in children and autoerotic asphyxia in 

adult cases. Implications to health sciences and health teaching are 

presented. 
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SELECTED ENERGY-RELATED SERUM PROTEINS IN EXERCISE AND ALTERED HEALTH 

CONDITIONS. K.S. Yackzan, B.M. Gray and B.R. Boshell, Diabetes 
Research and Training Ctr. and the Dept, of Pediatrics, University 

of Alabama at Birmingham, Birmingham, AL 3529^ U.S.A. 

In our continuing investigations of the effects of stress 

from metabolic aberations, pregnancy, and physical exercise, we 

studied subjects with similar parameters to those reported in J. 

Al. Acad. Sci. 56:1^3, 1985, namely transferrin (TF), immunoglobulins 

(ig) and others, in four groups: l) Gestational diabetic women(GDW) 

and normal gestational women(NGW); 2) Subjects with abnormal levels 

of low density lipoprotein(LDL) and high density lipoprotein(HDL); 

3) Endurance runners; and 1*) Normal adults(NA). 

1. The IgG (mg/dl) was higher in NGW, ll38, and in GDW, 1979, 

than in the NA, 1152 (p<0.01 and p=0.05 respectively, although 

this significance had not been shown in previous experiments. 

The NGW showed a significant increase in IgA (mg/dl), 278, over 

the NA group 191 (p<0.01, while in the previous study the GDW's 

had IgA, 2U9, higher than the NGW, 196 (p<0.025). The TF (mg/dl), 

in the GDW, 382, was almost equal to the NGW, 37**. 

2. The LDL subjects showed higher IgA values, 279, than the NA, 

190 (p<0.05); however, this significance was lost in the combined 

groups. The HDL showed no significant differences. 

3. The runner's IgM (mg/dl), 236, was higher than the NA, 130 

(p<0.02); however, this was the only difference from that previously 

reported. 

4. The NA results were in the normal range, although TF levels 

were at the higher limits of normal. Myoglobin (Mb) levels in 

athletes were consistently in the lower limit (20-30 ng/ml) of 

the wide normal range (6-86 ng/ml), while non-athletic diabetics 

were at the upper limit or higher. The rational for these differences 

is discussed. (Thanks to C. Kraught, Joan Ost, J. Kramer, M. Boshell.) 

THYMOMA AS A CAUSE OF FEVER OF UNDETERMINED ORIGIN. R.E. Pieroni, 

M. Mussell, C.L. Dedmon, K.E. Jongebloed, and D.R. Smith, College 

of Community Health Sciences, University of Alabama, University, 

AL 35486. 

A 28 year old female who presented with a syncopal attack was 

found to have a high persisting fever without any obvious source 

of infection, marked peripheral lymphocytosis, anemia of chronic 

disease, positive antinuclear antibody, mild pericardial effusion, 

and an anterior mediastinal mass. The latter, on biopsy, proved 

to be a benign thymoma. After surgery, most of the above unusual 

manifestations of thymoma completely resolved and the patient was 

discharged asymptomatic. We shall discuss some of the character¬ 

istics of thymomas, including their occasional association with 

conditions such as myasthenia gravis, red cell hypoplasia, and 

hypogammaglobulinemia - none of which was exhibited by our patient. 

The differential diagnosis of anterior mediastinal tumors, fever 

of unknown origin, and peripheral lymphocytosis will also be 

discussed. 
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THE VARIED PRESENTATIONS OF ELDER ABUSE. R.E. Pieroni, R.C. Snyder, 

N. Maxwell, and L.A. Baumhover, College of Community Health Sciences, 

University of Alabama, University, AL 35486. 

Like child abuse and spouse abuse, abuse of the elderly, the 

so-called King Lear Syndrome, has become a topic of increasing 

interest in recent years. Although the practice has existed for 

centuries, society has just begun to grapple with this nefarious 

activity and its many untoward sequellae. Only in recent years have 

the dimensions of the problem, and the characteristics of both the 

abused and the perpetrators become better elucidated. We shall 

focus on the many forms in which elder abuse may be manifested, such 

as physical, psychological, and material abuse. Both active and 

passive neglect will be discussed, as will abuse through overmedi¬ 

cation, and through premature hospital discharges. Finally, the 

possibility of overdiagnosis of "granny battering" due to physio¬ 

logical changes associated with aging will be underscored. 

EXERCISE AND PRIMIPARAS' LENGTH OF FIRST STAGE LABOR. Jennifer B. 

Bradle, School of Nursing, Univ. of Ala. at Birmingham, Birmingham, AL 

35294. Susan Gennaro, School of Nursing, Univ. of Ala. at Birmingham, 

Birmingham, AL 35294. 

The purpose of this study was to determine if there was a 

difference in length of first stage labor and weight gain during preg¬ 

nancy between women who attended prenatal exercise classes, women who 

performed aerobic exercise on their own, and women who did not exercise. 

During their 36th week of pregnancy, the 65 subjects all provided in¬ 

formation about their exercise habits. Information about length of 

first stage labor and weight gain was obtained from the chart after 

delivery. Women who exercised regularly had significantly shorter 

labors and less weight gain than women who did not exercise. 

HPLC DETERMINATION OF PHYSOSTIGMINE, ITS DEGRADATION COMPOUNDS AND 
PRESERVATIVES. Shirley T. Yang, Leon 0. Wilken, Jr., Department of 
Pharmacal Sciences, School of Pharmacy, Auburn University, AL 36849. 

High performance liquid chromatographic methods are developed for 
the analyses of physostigmine-containing liquid pharmaceuticals in the 
presence of its decomposition products and commonly used 
preservatives. An isocratic elution, ion pairing HPLC method is 
developed for the analyses of liquid preparations containing 
physostigmine, eseroline and rubreserine in the presence 'of 
methylparaben and propylparaben. All peaks were eluted in less than 
13 minutes. The CV's of retention times of all compounds ranged from 
0.87 to 1.81% and the CV of physostigmine peak areas was 2.17%. 
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BLOOD SUBSTITUTE EFFECT ON WARFARIN BINDING BY FRACTION V HUMAN ALBUMIN. 
Daniel L. Parsons, School of Pharmacy, Auburn University, AL 36849. 

A previous study demonstrated that a relatively large concentra¬ 
tion of a perfluorochemical (PFC) blood substitute could cause signi¬ 
ficant displacement of bound warfarin from fatty acid free human 
albumin. To determine whether this displacement would also occur when 
fatty acids were associated with albumin the effect of the blood sub¬ 
stitute on warfarin binding by fraction V human albumin was examined. 
Binding of 2 and 10 pg/ml warfarin at room temperature by four percent 
albumin solutions diluted with the blood substitute was determined by 
centrifugation followed by supernatant ultrafiltration. Warfarin 
binding by identical buffer dilutions of albumin solutions served as 
controls. The blood substitute had no effect on warfarin binding 
other than dilution when albumin solutions were diluted to 75 and 50% 
v/v with blood substitute. Further dilution of albumin solutions to 
40, 25 and 10% v/v with blood substitute resulted in significant 
increases in the percent warfarin free even though warfarin is weakly 
bound by the blood substitute droplets. At these latter dilutions the 
warfarin fraction free increased by 4.8%, 50.4% and 116.1%, 
respectively, at 2 pg/ml warfarin and by 5.1%, 57.7% and 86.0%, 
respectively, at 10 pg/ml warfarin. These increases in percent free 
warfarin were apparently due to the displacement of albumin bound 
warfarin by a component(s) of the blood substitute. 

The ability of 2 and 10 pg/ml warfarin to partition from pH 7.4 
buffer into the pure PFC liquids was also determined at room tempera¬ 
ture. Warfarin did not partition into the PFC liquids indicating that 
blood substitute bound warfarin is only associated with the 
emulsifiers of the emulsion droplets. 

Purification of Xanthine Dehydrogenase from Rat Liver. Todd D. 

Engerson and Harold P. Jones, Biochem. and Med. Technol. Depts., 

Univ. of South Alabama, Mobile, AL 36688. 

Superoxide production via the xanthine dehydrogenase-xanthine 

oxidase enzyme system has been implicated in reperfusion injury. 

This damage process is dependent upon the ischemia induced conversion 

of xanthine dehydrogenase (D-form) to xanthine oxidase (O-form). In 

order to study this phenomenon it is necessary to isolate the 

dehydrogenase predominately in the D-form. Previous attempts (Waud 

et al.. Arch. Biochem. Biophys. 172:354) to purify the D-form have 

met with only limited success. In this work, the dehydrogenase has 

been purified 1,060-fold from rat liver with a 47% yield. The 

dehydrogenase to oxidase ratio is 7.3, compared with the previously 

reported value of 2.7. The enzyme was purified in the presence of 

dithiothreitol and PMSF through successive steps of: batch DEAE 

Sephacel chromatography, acetone precipitation, DEAE Sephacel 

gradient chromatography, and Hydroxylapatite Ultrogel gradient 

chromatography. The final enzyme preparation was homogeneous as 

determined by gel electrophoresis and was 88% dehydrogenase. 
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HEALTH CARE FOR HIGH SCHOOL ATHLETES IN ALABAMA. Michael I. 

Culpepper, Division of Orthopaedic Surgery, University of Alabama at 

Birmingham, Birmingham, Alabama 35294 

To identify the status of health care among Alabama high school 

athletic programs, a survey was sent to all public and private secon¬ 

dary schools in the state. A total of 131 schools are included in this 

study. Smaller schools (classified 1A) sponsor an average of 3.8 male 

teams, 2.1 female teams and have 3.0 coaches. Larger schools (classi¬ 

fied 4A) have 7.4 male teams, 4.7 female teams and 9.1 coaches. 1A 

schools average 10.8 miles to the nearest medical facility while 4A 

schools average 3.2 miles. Private schools average 6.0 male teams, 4.0 

female teams, 6.0 coaches and average 3.8 miles to the nearest medical 

facility. Overall, 54.8% of the coaches have first aid and CPR train¬ 

ing and 26.9% have been in a situation that was perceived as life 

threatening. 55.7% of the schools have a team physician. 65.8% are 

family or primary care physicians while 27.6% are orthopedists. Only 

larger schools closer to metropolitan areas have an orthopedist as a 

team physician. 40% of the team physicians are involved with the pre¬ 

season physical examination for the boys and 25.4% for the girls. 

65.2% of the schools report that a physician is not readily available 

for practice or games for boy's and girl's teams. Overall, 19.5% of 

the schools report having an individual who works as an athletic train¬ 

er, and 36.5% of these have had only a few courses or no training at 

all while 24% are emergency medical technicians. A medical center was 

ranked last (14.4%) behind a training room (18.9%), a team physician 

(29.5%) and an athletic trainer (37.1%) as being most important to 

their athletic program and suggests that on-site trained personnel is 

the greatest single need in health care for high school athletics. 

COFFEE IN THE CORONARY CARE UNIT: HELPFUL OR HARMFUL? Frances A. 

Breslin and Robert E. Pieroni, Depts. of Psychology and Internal 

Medicine, Univ. of Ala., University, AL 35486. 

The use of coffee and caffeinated beverages and medicines has 

been discouraged in patients with myocardial infarction or arrythmias 

because of fear of increasing heart rate. Should this practice be 

reconsidered? A 1983 study by Izzo and his colleagues indicated that 

250 milligrams of caffeine (three cups of coffee) slightly slowed 

heart rate of adults. Whitsett, Mannion, and Christensen (1984) 

demonstrated that the equivalent of two cups of coffee significantly 

depressed the heart rate of healthy adults. A study by one of the 

authors (Breslin, 1986) indicated that 100 milligrams of caffeine 

(the equivalent of two, 12-ounce cans of caffeinated soft drinks) 

significantly depressed the heart rates of healthy fourth-grade 

children. These studies performed in healthy adults and children 

consistently show low doses of caffeine slow heart rate. This could 

possibly be of benefit in certain cardiac patients. Further research 

on patients with cardiac problems would be enlightening. 
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UTILITY OF ABDOMINAL ULTRASOUND IN ASYMPTOMATIC SUBJECTS. K. Leiter, 

M. Cagle, and R.E. Pieroni, College of Community Health Sciences, 

University of Alabama, University, AL 35486. 

Ultrasonic imaging of the abdomen is useful in detecting lesions 

of many organs. It has been found to be helpful and cost effective 

in the evaluation of abdominal pain, jaundice, pulsating abdominal 

mass, and in the study of previously discovered masses to determine 

whether they are solid or cystic. In addition to its utility in the 

evaluation of symptomatic illness, ultrasound is also useful for 

detection of many asymptomatic intra-abdominal processes including 

gallstones, dilatation of intra- and extrahepatic bile ducts, meta¬ 

static disease of the liver, pancreatic cysts and tumors, abdominal 

aortic aneurysms, hydronephrosis, and renal masses. In the present 

case ultrasound was used to evaluate a pulsatile abdominal mass in a 

63 year old male. In addition to defining the expected abdominal 

aortic aneurysm, the ultrasound exam revealed an unexpected kidney 

mass. The use of ultrasound in the discovery of this patient's stage 

A renal cell carcinoma before it became symptomatic allowed early 

diagnosis and treatment with a good prognosis. This case, and others 

like it, raise the question of the utility of abdominal ultrasound as 

a screening procedure. Ultrasound is a noninvasive, safe, and 

relatively inexpensive test. Several authors have suggested that 

routine ultrasound screening may be appropriate in older adults who 

are more likely to have the asymptomatic yet detectable disorders 

such as those discussed. There is the suggestion that the early 

detection and preventive care made possible by ultrasound would make 

the procedure cost effective for this purpose, but further study is 

needed. 

DELTA HEPATITIS IN ALABAMA. Donnie R. Smith, Dept, of Internal 

Medicine, The University of Alabama, University, AL 35486. 

Delta hepatitis agent (Type D Hepatitis) was first discovered 

in Italy. It is a 35-37ranometer RNA virus that is encapsulated 

by hepatitis B surface antigen (HBsAg). Consequently, delta hepatitis 

agent can only infect HBsAg positive persons. When a person is in¬ 

fected with both hepatitis B virus and delta virus, the delta virus 

can only remain active if the hepatitis B virus remains active. The 

case being reported exhibits a 28 year old male IV drug abuser with 

a recent history of juandice who was found to have antibody evidence 

of delta hepatitis. Antibodies to delta hepatitis can be present in 

the absence of HBsAg as has been previously reported. (Gut 1985, 26, 

212-214). This case had serologic marks of hepatitis B that in¬ 

dicated an immune status to hepatitis B along with antibodies to 

delta hepatitis. He was anti-HBs (+), anti HBc (+), and HBsAg (-). 

Delta hepatitis is known to lower circulating levels of HBsAg and 

DNA polymerase. Delta antibody disappears rapidly after the HBsAg 

disappears. 
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DIRECT VISUALIZATION OF SEGMENTAL PREGLOMERULAR RENAL MICROVESSEL 
RESPONSES TO CALCIUM CHANNEL BLOCKADE. Pamela K. Carmines and L. Gabriel 
Navar. Department of Physiology & Biophysics, University of Alabama at 
Birmingham, Birmingham AL 3S294. 

Since the arteriolar network of the kidney is not located on the surface 
of that organ, our current understanding of renal hemodynamics has been 
achieved primarily through indirect means. A unique technique for directly 
viewing and studying the renal microvasculature in vitro was utilized in 
this study to determine which preglomerular vessel segments participate in 
the vasodilation induced by calcium channel blockade. Rats were treated 
with captopril (to inhibit intrarenal angiotensin II production and 
subsequent vasospasm) and the left kidney was harvested during perfusion 
with albuminated Ringers solution. After exposure of the nephrons in the 
region underlying the pelvic mucosa, perfusion with homologous blood was 
initiated at a constant pressure (110 mmHg). Subsequently, epifluorescence 
microscopy and videometric analysis were utilized to measure segmental 
microvessel inside diameters. Under control conditions, diameters of 
arcuate/interlobular arteries (ART), mid-afferent (MA) and late afferent 
(LA) arterioles averaged 50 + 6 um, 24 + 2 urn. and 21 + 1 urn, respectively. 
Topical application of 0.1 nM angiotensin II or 700 nM norepinephrine 
reduced, and 380 mM sodium nitroprusside increased, the diameters of each 
vessel segment. Exposure of the tissue to 5 pM verapamil, a calcium channel 
blocker, increased the diameters of ART (32 + 9 %) and MA (13 + 3 \), but did 
not significantly alter LA caliper (-4 + 2 %). These data reveal that, under 
our experimental conditions, the preglomerular influence of verapamil is 
exerted at some distance from the glomerulus and that any component of LA 
caliper which is dependent upon cell membrane calcium influx must be 
maximally dilated in this setting. 

THE CLINICAL SPECTRUM OF HYPERCALCEMIA. R.E. Pieroni, S.R. Lovelady, 

and S.E. Gaskins, College of Community Health Sciences, University of 

Alabama, University, AL 35486. 

Hypercalcemia is a relatively common finding in a primary care 

setting and has numerous etiologies. Among the more common ones are 

hyperparathyroidism, malignancies, prolonged immobilization, and 

sarcoidosis. Treatment modalities have become reasonably standardized 

with saline diuresis on an emergent basis, and, most importantly, 

treating the underlying disorder when possible. Appropriately, there 

has evolved a better understanding that many Americans, especially 

females, actually have reduced calcium intake - with the resultant 

possible ravages of osteoporosis. For this reason many citizens have 

considerably increased their calcium intake - via food products 

and/or various calcium supplements. In some instances the possibility 

of "overshoot," i.e. actual development of hypercalcemia, is present. 

Therefore, monitoring of serum body calcium stores is often useful. 

In this poster we shall depict various important elements of calcium 

homeostasis to better acquaint us with both the importance as well 

as the possible dangers of this important mineral. 
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READABILITY OF ONCOLOGY LITERATURE BY THE PRACTICING NURSE. Billie 
Wilburn Henderson, University of Alabama School of Nursing, University 
of Alabama at Birmingham, University Station, Birmingham, AL 35294 

Nursing, like many other professions, is in the midst of exploding 
theory and technology. With this knowledge explosion, accepted metho¬ 
dologies rapidly become obsolete. Maintaining currency in nursing 
practice is a must. One area that has experienced the exploding theory 
and technology is oncology nursing. An avenue enabling nurses to 
expand their knowledge and keep their skills current is the large num¬ 
ber of professional journals. Authors and readers of these journals 
may hold nursing diplomas, associate and baccalaureate degrees as well 
as masters and doctorates. The diversity of educational preparation of 
the reader and the authors of published material stimulated the ques¬ 
tion for this study. The purpose of this study was to determine the 
readability of oncology literature for the practicing nurse. The 
grade level readability of selected oncology literature and the read¬ 
ing level of nurses were measured and the relationship of the data 
determined. This descriptive study used the Fry Readability Formula, 
adapted, and the Nelson-Denny Reading Test (NDRT). Analysis of the 
significance between the mean and median reading level and readability 
was determined using a t-test for independent group and a Mann-Whitney 
test. A one-way analysis of variance (ANOVA) and KruskaI-WaI Iis non- 
parametric ANOVA were used to compare the means and medians for the 
three sources of oncology literature. Analysis of the data revealed 
that 54? of the nurses could read all of the literature. Data from 
the NDRT indicated that the reading grade level range was grade 8 
through 16, with a mean of 14.30. The Fry Readability grade level 
ranged from grade 8 through 16, with a mean of 14.71. 

ACQUIRED IMMUNODEFICIENCY SYNDROME (AIDS): CASE REPORT AND UPDATE 

ON INFECTIOUS COMPLICATIONS. M.A. Woods, R. Beverly, R.W. Moore, 

and R.E. Pieroni, College of Community Health Sciences, University 

of Alabama, University, AL 35486. 

Recently we treated a patient with Acquired Immunodeficiency 

Syndrome (AIDS) whose presentation typified many of the charac¬ 

teristics that have been associated with this dread disorder. 

Additionally, his clinical course underscored the fact (well 

accepted but sometimes neglected) that a thorough history and 

physical exam, as well as a modicum of laboratory tests, can 

greatly assist in early diagnosis and in possibly preventing the 

spread of AIDS, as well as infectious diseases frequently associated 

with this disorder. For example, a low and decreasing lymphocyte 

count,such as exhibited by our patient, should alert the physician 

to the possibility of AIDS. Other findings exhibited by AIDS 

patients, including those we have diagnosed, will be described. 

Particular attention will be directed toward the description of 

the many different forms of infections that AIDS patients may 

exhibit, and current knowledge of treatment of such infections 

in these immunocompromised hosts. 
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The Effects of Mepacrine on Aggregation, Superoxide Production, and 

Chemotaxis in Neutrophils. Pete C. Panus, Joe M. McCord, and Harold 

P. Jones. Depts. of Biochem. and Medical Technology, University of 

South Alabama, Mobile, AL 36688. 

Polymorphonuclear leukocytes (PMNs) appear to be involved in 

pulmonary dysfunction in certain clinical situations. vivo 

experiments modeling PMN-induced pulmonary dysfunction demonstrate 

attenuation of the dysfunction with mepacrine. This mepacrine- 

dependent attenuation was explained to result from inhibition of 

neutrophil function (Canham, et al., Am. Rev. Respir. Dis. 127:594-8, 

1983). We have investigated the effects of mepacrine on several PMN 

responses including aggregation, chemotaxis, and superoxide 

production, which may be responsible for pulmonary dysfunction. PMNs 

were isolated by a modified Ficoll-Hypaque method. Aggregation was 

examined nephelometrically, chemotaxis by a modified Boyden chamber 

technique, and superoxide as superoxide dismutase-inhibitable 

reduction of cytochrome c. Stimuli utilized were phorbol myristate 

acetate (PMA), opsonized heat inactivated group B streptococcus (GBS), 

and n-formyl-methionyl-leucyl-phenylalanine (FMLP). Mepacrine 

inhibited aggregation induced by PMA (I.C. = 77.0±19.2 pM) and GBS 

(73.0±19.8 yM) as well as superoxide by PMA (5.311.2 pM) and GBS 

(16.111.7 jjM) . Mepacrine also inhibited chemotaxis induced by FMLP 

(41.112.3 yM). Examination of the I.C. s demonstrates that mepacrine 

inhibition of superoxide, aggregation and chemotaxis is response- 

dependent, and stimulus independent. The cellular mechanism by which 

mepacrine inhibits various PMN responses has not been determined. 

However, mepacrine would appear to be an agent of choice for attenu¬ 

ating pathophysiologic responses due to PMN activation in vivo. (Work 

supported by a grant from The Council for Tobacco Research-USA, Inc.) 

FENFLURAMINE'S EFFECT ON BODY WEIGHT—EVIDENCE FAVORING A SET POINT. 

Ronald N. Hunsinger, Dept, of Biology, Samford Univ,, Birmingham, AL 

35229. Marvin C. Wilson, Dept, of Pharmacology, Univ. of Miss. School 

of Pharmacy, University, MS 38677, 

Considerable interest has been recently expressed in the theory 

that there is a set point which is responsible for regulating body 

weight. Supporters of this theory propose that anorectics reduce 

such a set point, and that food consumption is then secondarily 

affected to achieve a new body weight. We report in this study data 

obtained in rats which favor the set point theory. The major support 

for this conclusion is derived from an experiment in which the 

"appetite suppressor," fenfluramine, was administered in a paradigm 

which dissociated its ability to reduce food intake from its capacity 

to decrease body weight. Under these conditions, the body weight of 

a control group increased by 17 g; whereas that of the fenfluramine 

group was reduced by 11 g. In general, the fenfluramine-treated 

subjects ate as much as the controls. However, the controls increased 

body weight; whereas, the treated subjects demonstrated a decrease 

rather than an increase in this parameter. This result suggests that 

the fenfluramine group did not gain weight because the drug-altered 

"set point" was lower in this group than in the controls. 

184 



Abstracts 

PHYSICAL SELF-CCNCEPT AMONG THREE GROUPS OF WOMEN. Susan FT Duncan, 
Dept, of Nursing, Univ. of Ala. at Birmingham, Birmingham, AL 35294. 

An apparent increase in the incidence of prolactinomas in women 
of childbearing age has been observed in the past decade, probably as 
a result of improved diagnostic techniques. Women having prolactin¬ 
omas may experience a wide range of physical symptoms including ameno¬ 
rrhea galactorrhea, and infertility. The purpose of this study was to 
compare the physical self component of the self-concept of female pa¬ 
tients in the following three groups: those with hyperprolactinemia 
and prolactinoma, those with hyperprolactinemia but without prolactin¬ 
omas, and those in a normal gynecological group. The sample consisted 
of 24 women between the ages of 19 and 35, with nine subjects in the 
hyperprolactinemic and control groups, and six in the tumor group. 
Measurement of physical self-concept was accomplished through the use 
of the total physical self score of the Tennessee Self-Concept Scale. 
Statistical analysis using ANOVA and Scheffe's test determined that 
there was a significant difference in the total physical self subscores 
between both the tumor and hyperprolactinemic groups in comparison to 
the normal group. No significant difference was found between the 
tumor and hyperprolactinemic groups. The lower scores of both the 
tumor and hyperprolactinemic groups may be related to a perception of 
ill health, since physiological symptoms were present in both groups. 
In the tumor group, all six subjects experienced physical symptoms, 
and in the hyperprolactinemic group, all nine subjects experienced 
physical symptoms. Lower total physical self scores were found in both 
hyperprolactinemic groups, supporting the positive association between 
perception of physical self, body image, and physical self. 

SOCIALIZATION OF BACCALAUREATE NURSING STUDENTS. Wendy DiMicco, 

Billie Rozell, Linda Reed, and Nancy Keller, University of Alabama 

School of Nursing, Univ. of Ala. at Birmingham, B'ham, AL 35294 

The purpose of this study was to ascertain if differences exist 

in the socialization of traditional and nontraditional nursing students 

in the baccalaureate nursing curriculum. Nontraditional students were 

defined as having at least one of the following criteria: a previous 

degree, established career prior to entering nursing, age greater than 

25, sex = male, married, responsible for child care, and enrolled in 

the Educational Mobility Plan which includes previous RN's, LPN's, 

corpmen, or others having taken health related coursework. 

The data collection tool was the, "Nurses' Professional Orien¬ 

tation Scale." It was designed to measure congruence between student 

perceptions and faculty views of the professional nursing role. It 

has been completed by all faculty, a random sample of preceptors and 

students at entry into the School of Nursing and at five intervals 

until their graduation. Data collection began Spring 1983 and ended 

Winter 1986. Data will be analyzed to detect differences in social¬ 

ization between traditional and nontraditional students and to deter¬ 

mine patterns of socialization throughout the curriculum with emphasis 

on the final preceptorship experience. 

Partial funding for this project was provided by Sigma Theta Tau, 

Nu Chapter. 
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The Role of Xanthine Oxidase in Gastrointestinal Tract Injury follow¬ 

ing Hypovolemic Shock. T. Greg McKelvey and Harold P. Jones, 

Biochem. and Med. Tech. Depts., University of South Alabama, Mobile, 

AL 36688. 

It has been proposed that gastrointestinal (G.I.) tract mucosal 

damage following ischemia and reperfusion is mediated by xanthine 

oxidase derived superoxide radicals. (Granger et al., Gastro¬ 

enterology 81:22-29, 1981). Consequently the role of xanthine 

oxidase in tissue injury during hypovolemic shock and reperfusion has 

been investigated. Hypovolemic shock was induced in 300 g male 

Wistar rats by withdrawing sufficient blood volume to decrease and 

maintain mean arterial pressure at 30 mm Hg for 30 minutes. The shed 

blood was then slowly returned and the animal allowed to recover for 

30 minutes prior to sacrifice. Tissue samples were homogenized at 

4°C in pH 9, 50 mM Tris, 1 mM EDTA, 1 mM DTT, 0.2 mM PMSF buffer, 

centrifuged at 27,000 g for 30 minutes and the clarified supernatant 

chromatographed on Sephadex G25 prior to use in assays. Assays of 

Xanthine Oxidase (X.O.) and Xanthine Dehydrogenase (X.D.) in control 

rats has provided a quantitative distribution map of the enzyme 

throughout the G.I. tract and also in the liver. Enzyme activity 

expressed as umoles uric acid produced/min.-mg. soluable protein is 

distributed as follows: stomach 82, duodenum 2095, mid-jejunum 1576, 

distal ileum 915, colon 48, and liver 83. Additionally in 

experimental rats the X.O. as a percentage of total X.O. + X.D. 

showed a significant increase (p .05) in stomach, ileum, colon and 

marginal significance (p .15) in the jejunum. The increase in 

percent X.O. is consistent with a role for the conversion of X.D. to 

X.O. and a subsequent role for X.O. derived oxygen radicals in tissue 

injury following hypovolemic shock and reperfusion. 

COMPARISONS OF INBRED AND HYBRID MOUSE EMBRYOS IN RESPONSE TO RETINOIC 
ACID. Jeffrey King, C. P. Dagg, Anne M. Cusic, University of Alabama 
at Birmingham, Birmingham, AL 35294 

King, Dagg and Cusic (J. Al. Acad. Sci., 56:147, 1985) examined and 
staged the day 10 embryos of pure and hybrid crosses between ICR and 
C57BL/10 mouse strains. It was noted that the pure crosses lagged 
developmentally behind the hybrids by approximately 8-9 hours. Data 
from Cusic and Dagg (J. Al. Acad. Sci., 55:106-118, 1984) indicated 
significant differences between the pure and hybrid crosses in their 
response to retinoic acid administered on day 10. If the differences 
noted were due to the hybrids' advanced development, then by adjusting 
the dosage time to compensate, the percentages of malformations noted 
in the pure crosses should shift toward the hybrid values. Matings 
were made within the ICR and C57BL/10 strains. Retinoic acid (100 
mg/kg body wt. dosage) was administered on day 10+8 hours. On day 
18 fetuses were removed and examined for cleft palate, deformities of 
the limbs, digits and the tail. In order to ensure accurate reporting 
of the limb and digital defects alizarin red bone stains were done on 
all treated, diluent control and control groups. Statistical analysis 
of the results revealed that a significant difference existed between 
the pure and hybrid crosses in the same mother; this would indicate 
that the noted differences were due possibly to embryonal genes rather 
than differences in developmental age. 
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DEVELOPMENT AND IMPLEMENTATION OF PROSTHESIS AND SENSORY SUPPORT 
SYSTEMS TO ASSIST HANDICAPPED COLLEGE STUDENTS. Judd A. Katz and 
Patrick D. Slattery, Department of Psychology, Auburn University at 
Montgomery, Montgomery, Alabama 36193-0401. 

The purpose of the project is to demonstrate non-traditional and tradi¬ 
tional solutions to problems of college level handicapped students. 
For the first part of this project, a non-traditional solution was 
attempted where a prosthesis was designed to be used by a quadraplegic 
student. The solution was considered non-traditional because the pro¬ 
sthesis was developed to meet the needs of a specific student. A 
split-hook artificial hand was mounted on a custom built brace so the 
student could write and do simple grasping tasks that his paralyzed 
natural hand could not manage. Normally, an appliance is mounted on 
the end of a socket that is slipped over the remaining part of an arm 
after an amputation. In this case, the brace allowed the appliance to 
be folded behind the natural hand when the student desired to exercise 
his hand, or he could reposition the appliance when he needed to print 
class notes or take tests. The second part of the project used a tra¬ 
ditional solution to solve problems of visually impaired students. 
Many partially sighted students have difficulty seeing chalkboard 
material during class and reading standard print found in textbooks 
and journals. There are talking textbooks (recorded tapes) for blind 
students, but they are not available for journals. The authors dis¬ 
covered the visual amplifier, a TV camera and monitor that greatly 
enlarged print on a TV screen. In one position the amplifier's camera 
can be aimed at a chalkboard to scan ongoing classroom material. In 
its second position, the camera can be aimed downward to amplify a 
printed page. Three visual amplifiers were purchased by AUM1; two were 
assigned to the Media Center and are dispatched to classrooms when 
needed; one was placed in the library for printed page enlargement. 

ALCOHOLISM IN THE ELDERLY. James Meherg and W.T. Weissinger, Druid 

Oaks Drug & Alcohol Abuse Program, Tuscaloosa, AL 35401. N. Maxwell 

and R.E. Pieroni, College of Community Health Sciences, University 

of Alabama, University, AL 35486. 

Alcoholism is a more common problem in the elderly than has been 

recognized. It appears that older alcoholics may be less likely to 

be identified and receive appropriate services because they are not 

likely to be in the "mainstream" of society. Estimates of the pre¬ 

valence of alcoholism in the elderly range from 2-10 percent - an 

extremely wide variance. Problem drinking in the elderly is likely 

to increase as future cohorts become accustomed to using alcohol as 

a social drug. A significant number of older individuals experience 

loneliness, anxiety, alienation, isolation, and feelings of lowered 

self-worth which can lead to late onset alcoholism. Researchers have 

consistently pointed out that the elderly show a decreased tolerance 

to alcohol due to slower metabolism. This results in increased 

alcohol effects even though consumption may be less. Since the 

elderly are high users of medications, the risk of alcohol-drug 

interactions is greater. Attitudes of caregivers can interfere with 

alcoholics being diagnosed and treated. Research, however, shows 

that the elderly can do well in treatment programs when the focus is 

on teaching effective coping skills to deal with psychosocial 

stressors. 
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ROCKY MOUNTAIN SPOTTED FEVER IN THE SOUTH. R. Easterling, K. 

Jongebloed, J. Dunn, R.E. Pieroni, J. Johnson, and C. Mosteller, 

College of Community Health Sciences, University of Alabama, 

University, AL 35486. 

The legend of Rocky Mountain Spotted Fever precedes the earliest 

settlers of the continental United States, and native Americans suf¬ 

fered from this mysterious and potentially deadly disease. Legend 

suggests that the Shosene braves were the first to practice effective 

prophylaxis against RMSF. The Shosene braves avoided the "evil 

spirits" known to inhabit the foothills of the Rockies each spring and 

summer by sending only their squaws into highly infected areas. The 

etiologic association of the tick vector with the disease was noted by 

missionaries to the Indians and by early settlers who named the afflic¬ 

tion "tick fever." The isolation and identification of Rickettsia 

rickettsii as the etiologic agent of RMSF is credited to Dr, Howard 

Ricketts in the early 1900's. He also recognized the potential for 

transmission of this rickettsial organism to man by the tick vector. 

This acute infectious disease of variable severity is felt to be a 

prototype of tick-borne typhus fevers. The etiologic agent, R. 

rickettsii, is an obligate intracellular parasite of several species 

of ticks, rodents, and possibly of mammals. The rickettsia is passed 

from one generation of ticks to another without adversely affecting 

the host. It is transmitted to man by the bite of the adult tick and 

occasionally by the bite of nymphal forms. The western wood tick 

(Dermacentor andersoni) and the eastern dog tick (Dermacentor 

variabilis) are the principal vectors. Case reports and other features 

of this disorder will be discussed in detail. 

EFFECTS OF HAND-HELD WEIGHTS ON AEROBIC CAPACITY. 

Holly Ann Vandeputte, Division of Physical Therapy, Univ. Of Ala., 

Birmingham, AL 35294. Kmnon T. Francis, Division of Physical 

Therapy, Univ. of Ala., Birmingham, AL 35294. 

There is little data that describes the V02 changes associated 

with the use of hand-held weights. Therefore, the purpose of this 

study was to determine the changes in submaximal and max V02 

following an eight week period of running with light hand-held 

weights. Twenty men, healthy athletes who ran between 32 and 64 km 

per week were utilized in this study. Subjects were randomly 

assigned to either the experimental group (n=8) or the control group 

(n=12). All subjects were given a pre- and post-submaximal and 

maximal treadmill test. All subjects maintained their normal 

running routine with the exception that the experimental group 

carried a maximum 1.36 kg/hand. The subjects maintained a log of 

the distance run, time and perceived exertion of their run. No 

significant differences existed in submax or max V02 between or 

within either of the groups. Whereas, there was no significant 

difference between or within the groups in perceived exertion or km 

run, there was a significant difference (p< 0.01) in the amount of 

time required to run a km in the experimental group (5.0 min/km to 

5.2 min/km). This increase may have limited any increases in V02 

resulting from carrying the additional weights on the extranities. 
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JAMAICAN FAMILY STRUCTURE AND SEX ROLES. Mary deChesnay, School of 

Nursing, University of Alabama at Birmingham, AL 35294 

The study was a qualitative work in which a typology of family 

structures was constructed through participant observation and semi- 

structured interviews. Several trips to Jamica were made over a two- 

year period to observe and interview Jamaicans at home. In addition, 

comparisons were made with expatriate Jamaicans in the United States 

and Great Britian. Twenty eight families were observed. Three pre¬ 

dominant family structures were identified: matrifocal, patriarchal- 

patrifocal, and quasi-matrifocal. Identifiable differences in sex 

role behaviors were found in relation to sociol-economic class. The 

data from this study suggest that quasi-matrifocal unions were pre¬ 

dominantly a working-class structure. Professional or middle-class 

families tended to be partiarchal or temporarily matrifocal. All fam 

ilies expressed a preference for patriarchal structure, but in actual 

ity and when questions of marital power arose, professional women ten 

ded to prefer equalitarian decision making. Implications for health 

care providers working with Jamaican clients are to attend to clients 

stated preferences related to family structure va actual family struc 

ture; to assess family resources in light of family structure; and to 

identify potential role stress generated by conflicts about family 

structure, particularly in terms of marital decision making and mari¬ 

tal power. Recommendations for further research include testing spec 

ific hypotheses suggested by this study, replication with a larger 

sample and in other West Indian societies, and developing evaluation 

and outcome studies on effectiveness of intervention with Jamaican 

families. 

THE SPECTRUM OF LITHIUM-INDUCED RENAL INSUFFICIENCY: CASE REPORT AND 

LITERATURE REVIEW. M.A. Woods, C. Mosteller, and R.E. Pieroni, 

College of Community Health Sciences, University of Alabama, 

University, AL 35486. 

Lithium carbonate is now widely accepted as the mainstay of 

treatment for bipolar affective disorder. In order for a physician 

to use pharmacological agents competently and safely, both the 

desired effects and possible reactions to such agents should be well 

understood. As lithium enjoys increasing popularity, close observa¬ 

tion for warning signs of toxicity must be given careful analysis. 

Lithium's possible nephrotoxicity has been well documented. However, 

earlier less dangerous side effects which may wave red flags for the 

discerning physician are readily available. The central nervous 

system and gastrointestinal systems are usually the first to show 

evidence of maladjustments from high serum concentrations of lithium. 

Although lithium does have the capability to induce significant 

renal impairment, most studies indicate chronic use and large 

ingestions (in keeping with therapeutic levels) show no gross decline 

in overall renal function. A case presentation of a female with 

lithium toxicity and acute renal failure requiring dialysis will be 

discussed. It will be underscored that lithium administration lead¬ 

ing to true nephrotoxicity is an exceptional occurrence, and that the 

drug's advantages far outweigh possible untoward effects. 
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EFFECTS OF EXERCISING WITH LIGHT HAND WEIGHTS ON UPPER 

EXTREMITY STRENGTH. Allison B. Ewing , Kennon T. Francis, 

Div. of Physical Therapy, Univ. of Ala. at Birmingham, 

Birmingham, AL 35294. 

Whereas several investigators have advocated the use of 

running with light hand weights as an adjunct for overall 

strength development, there has been little objective data to 

support this. Twenty male runners were randomly assigned to 

either a control (n=12) or experimental (n=8) group. The study 

period extended over eight weeks during which time all subjects 

maintained their normal running routine. The experimental 

group ran with hand weights weighing a total of 2.73 kg by the 

end of the 8 week period. Ratings of perceived exertion, 

number of kilometers run per day and minutes per kilometer 

where collected for all subjects. Isokinetic peak torque of 

the elbow and shoulder flexors and extensors was measured at 

60, 180, 240 and 300 degrees per second and 60, 180 and 240 

degrees per second respectively. In addition, peak torque of 

the elbow flexors contracting isometrically at 90 degrees was 

measured. Significant increases in peak torque production were 

noted in the experimental group in isokinetic elbow flexion at 

240 (p<0.01) and 300 degrees per second (p<0.05). The marginal 

increases in peak torque should be considered when running with 

light hand weights. 

Key Words: Effects, Exertion, Isokinetic, Peak Torque, Light 

Hand Weights 

INCREASING SELF-CARE BEHAVIORS OF PSYCHIATRIC PATIENTS IN A THERAPEUTIC 

COMMUNITY. Joseph E. Smith and Linda R. Speed, Community-Mental Health 

Dept., Univ. of So. Al. College of Nursing, Mobile, A1 36688. 

Nursing is concerned with an individual's ability to engage in self- 

care actions and the provision and management of it on a continuous 

basis. Self-care agents such as psychiatric patients experience life 

situations that may impede their ability to meet specific self-care 

agents by doing and acting for, providing for, guiding, supporting, 

teaching, and maintaining a safe environment until these individuals 

are able to engage in self-care actions on their own. 

Clinical Nurse Specialists, nursing administration, and staff began 

looking at the existing unit structure. In order to meet the unit 

standards and objectives, a therapeutic community that would enhance 

self-care actions would need to be established. Evaluation of the 

existing structure revealed that patients were not assuming responsibi¬ 

lity for their personal hygiene and environmental management, i.e. bed 

making and general room cleaning. 

Patients lacked information regarding medication therapy, their men¬ 

tal disorder and the importance of follow-up appointments. There was 

no formal schedule of unit activities, no formal orientation for pa¬ 

tient, and no family involvement with nursing staff. 

With staff input, the Clinical Specialists identified specific be¬ 

havioral expected outcomes, which was reflected in the patients' manage¬ 

ment plans. 
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A LASER BASED RESEARCH FACILITY FOR BIOPHYSICS AND BIOMEDICINE. 

James C. Martin, Dept, of Physics, Univ. of Ala. at Birmingham, 

Birmingham, AL 35294* 

Support has been obtained to establish a collaborative facility for 

biological research utilizing laser instrumentation (NIH Shared 

Instrumentation Grant # 1 S10 RR02808-01). This laboratory will 

contain two argon ion laser systems, ring and standing wave dye 

lasers, accessories for pulsed output (pulsewidth < 10 picoseconds) 

and tunable ultraviolet output (wavelength > 280 nm). In addition, a 

nitrogen/dye laser system will provide tunable pulsed output in the 

ultraviolet and visible. This core of laser equipment and associated 

instrumentation will support five experimental methodologies: 

ultraviolet resonance Raman spectroscopy, picosecond time resolved 

fluorescence spectroscopy, microsecond time resolved fluorescence 

spectroscopy, fluorescence recovery after photobleaching with video 

imaging and dynamic light scattering. Initially, this facility will 

be used by a dozen research groups at UAB involved in federally funded 

biophysical and biomedical research. Planned studies include the 

following: fluorescence lifetimes and anisotropy decays of tyrosine 

and tryptophan in proteins and tyrosine in calmodulin; Raman 

spectroscopy of left-handed DNA oligomers, effects of dolichol on 

membrane structure and retinols bound to proteins; membrane receptor 

mobility, voltage sensitive sodium channels and microtubule dynamics 

in living cells by fluorescent labels and photobleaching; and dynamic 

light scatteing studies of protein-lipid interactions. In addition, 

this facility seeks to serve collaborative needs of the research 

community within the State on an available time basis. 

ATTEMPTED GERM WARFARE DURING THE CIVIL WAR?: THE ROLE OF LUKE P. 

BLACKBURN, M.D. R.E). Pieroni and D. Pieroni, College of Community 

Health Sciences, University of Alabama, University, AL 35486. 

Although germ warfare had previously been conducted early in the 

history of this country (e.g. against native Americans) its attempted 

use during the Civil War is little known and accurate facts have been 

difficult to marshal. There had been scattered reports that Luke P. 

Blackburn, M.D. tried to use Bermuda as a base to transmit the dread 

disease, yellow fever, to Northern cities so as to contribute towards 

an early Southern victory. In order to gain more insight into cir¬ 

cumstances surrounding Dr. Blackburn's purported heinous activities 

we went to involved areas in Bermuda, such as the Confederate Museum, 

and acquired data relevant to the yellow fever affair. Some perti¬ 

nent locations and descriptions of the germ warfare attempt are 

appended to this poster. It is ironic that Dr. Blackburn's activi¬ 

ties were actually doomed to failure. Josiah Nott, M.D., a famous 

Alabama physician, was instrumental in showing that the "germs" of 

diseases such as yellow fever needed to be transmitted by insect 

vectors. Therefore, Dr. Blackburn's attempts to transport "infected" 

material from Bermudian yellow fever victims to Northern cities was 

not only unscientific and nefarious, but was an exercise in futility. 

Dr. Blackburn did not suffer from his misguided attempts. He became 

a Southern hero and, later. Governor of Kentucky. 
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CIRCADIAN RHYTHMS IN INTRACRANIAL PRESSURE. Connie Robinson, School 

of Nursing, Univ. of CA, San Francisco, CA 94143. Thomas McKay, 

School of Nursing, Univ. of Ala., Birmingham, AL 35294. 

The purpose of this study is to describe the 24-hour trends in 

intracranial pressures in a sample of 100 patients in which a subdural 

or intraventricular catheter has been placed for continuous monitor¬ 

ing. Since continuous monitoring of intracranial pressure (ICP) is 

becoming a physiologic parameter of importance in a large number of 

patients, the questions are: (1) is there a fluctuating rhythm in a 

24-hour recording of ICP; (2) if so, what time of day do the minimums 

and maximums occur and for how long; and (3) what is the relationship 

of body temperature to ICP. Of the approximately 100 subjects en¬ 

tered into the study, data for 3 will be presented. Subjects are 16 

years of age or older, have a subdural or intraventricular cannula 

placed for ICP monitoring following traumatic head injury or cranial 

bleed. ICP data is entered into the computer at 5 minute intervals. 

Twelve pressures/hour or 288 pressures/24 hours for each patient were 

obtained for each day of monitoring. Each corresponding 5 minute ICP 

reading for each day of injury on all subjects is being averaged in 

order to establish the presence or absence of a sine wave or low- 

frequency wave form. The signal-to-noise ratio is improved by a fac¬ 

tor of 10 when 100 subjects are averaged. A multiple range analysis 

of variance of each 5 minute interval is being done. Minimum and 

maximum values, the reference phase, and the periodicity and ampli¬ 

tude for the averaged curves are being calculated. Correlations with 

other data (treatments, site of injury, etc) are also included. 

VACCINE NEEDS OF THE ELDERLY. G.B. Harbin, S.R. Lovelady, and R.E. 

Pieroni, College of Community Health Sciences, University of 

Alabama, University, AL 35486. 

The percentage of individuals over the age of 65 has tripled 

since the turn of the century. Those over the age of 75 are 

presently the fastest growing segment of our population. A primary 

reason for the increasing life expectancy has been the eradication 

of infectious diseases. Nevertheless, immunization of the elderly 

population remains a distinctly neglected clinical area. For 

example, fewer than 20% of aged subjects have received vaccination 

against pneumococcal pneumonia and influenza - both of which have 

a relatively high mortality in the elderly. Although most cases of 

tetanus have been shown to occur among the aged, studies performed 

in Alabama, as well as other states, have revealed that the elderly 

frequently lack immunity against this dread, but completely prevent¬ 

able disease. We shall discuss some disorders against which 

effective and safe immunizing agents have been developed. The need 

for better education of the elderly concerning the importance of 

preventive medicine in regard to vaccination against potentially 

serious infections will be underscored. Additionally, we shall 

emphasize the need, and offer practical suggestions, for physicians, 

nurses, paramedical personnel, and others to assist vulnerable 

members of our population in preventing disorders having high 

morbidity and mortality. 
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SPECTROSCOPIC ANALYSIS OF SUPERCOILED DNA. William Christens-Barry 

and James C. Martin, Dept, of Physics, Univ. of Ala. at Birmingham, 

Birmingham, AL 35294. 

Laser Raman Difference Spectroscopy (LRDS) is employed to examine the 

manner in which supercoiling disturbs the structure of ColEI plasmids. 

The functional behavior of supercoiled plasmids is significantly 

different from that of relaxed plasmids. A thorough explanation of 

this difference awaits a clearer picture of the structural 

consequences of supercoiling. The phenomenon of supercoiling is 

described in terms of the topological constraint imposed on closed 

circular DNA. Preparative techniques which yield plasmid samples 

suitable for spectroscopic examination are outlined. This methodology 

allows one to isolate supercoiled plasmid from its relaxed 

counterpart. The nature of Raman Spectroscopy and its utility in 

structural investigations is discussed. The special attributes of 

direct difference techniques, as well as the experimental and 

analytical methods which distinguish LRDS from conventional Raman 

Spectroscopy, are detailed. The apparatus which allows simultaneous 

examination of two samples and subsequent extraction of difference 

features represents an advance in our ability to discern small 

differences between spectra. Spectra of supercoiled and relaxed 

plasmid, and the difference features resulting from their digital 

subtraction, are shown. Current hypotheses which seek to explain the 

functional variation between the supercoiled and relaxed forms of 

plasmid DNA are discussed in light of the information gained in this 

study. 

CELL DEATH AND DIGITAL MALFORMATIONS IN RETINOIC ACID TREATED MOUSE 
EMBRYOS. Steve Bynum and C. P. Dagg, University of Alabama at 
Birmingham, Birmingham, AL 35294 

Cusic and Dagg (Teratology, 3k49-59, 1985) found that treatment of 
mice with retinoic acid on day 10 of gestation increased the incidence 
of postaxial polydactyly. Scott (Teratology, 24_:10A, 1981) noted 
there was a change in the normal cell death pattern in polydactylous 
limbs produced by treatment with certain antiproliferative agents. 
The purpose of this study is to ascertain if retinoic acid results in 
changes of the normal cell death pattern 24, 36 and 48 hours after 
treatment. Cell death was determined by the Nile Blue Sulphate 
method. No differences were observed between treated and control 
groups after 24 hours. Cell death was minimal and largely ectoder¬ 
mal ly limited at this time. Thirty-six hours after treatment, a major 
necrotic zone known as the foyer preaxial primaire (fpp) appeared in 
both groups. Evidence indicated an initial increase of cell death 
occurred in the treated embryos after 36 hours. The treated group 
exhibited a small and variable amount of dead mesodermal cells 
postaxially and consistently more cell death in the fpp. Comparison 
of the two major areas of cell death of day 12 indicated treated 
embryos had a small increase of cell death that was statistically 
significant. It is concluded that treatment with retinoic acid did 
have an effect on cell death, largely affected only mesodermal cells 
up to day 12, and mainly increased necrosis in mesodermal cells near 
foci of naturally occurring cell death. 
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MARASMUS AND OGILVIE'S SYNDROME SECONDARY TO LAXATIVE ABUSE. 

C.M. Emfinger, K. Rathel, and R.E. Pieronl, College of Community 

Health Sciences, University of Alabama, University, AL 35486. 

Recently we treated a 20 year old male with multiple medical 

problems, several of which are rarely seen by practitioners. The 

patient, mentally retarded since birth, was hospitalized with severe 

marasmus - a form of protein-calorie malnutrition rarely occurring 

after infancy. The patient weighed only 43 pounds! He was extremely 

cachectic and exhibited marked wasting of subcutaneous tissue and 

muscle. He also presented with abdominal swelling which was found 

to result from Ogilvie's syndrome, a condition simulating obstruction 

of the colon in the absence of any organic colonic disease (i.e. 

pseudoobstruction). Among his many other problems were dehydration, 

hypotension, (blood pressure 68/46), infection, and moderately to 

markedly lowered serum levels of potassium, phosphorus,albumin, 

cholesterol, bicarbonate, uric acid, Bj^j folic acid, iron, zinc, 

thyroid hormones and testosterone. He had a low white cell count, 

and anemia with evidence of blood in his stools. The patient 

required nasogastric suction for his nausea and vomiting, and 

received continuous, cautious IV alimentation, with replacement of 

nutritional deficits. After six weeks, the patient's nutritional 

and gastrointestinal problems had improved considerably, and he was 

able to be discharged on oral feedings, with close physician and 

social work follow-up. The patient's problems were traced to 

extremely poor dietary habits with incredible abuse of laxatives, 

and imprudent antacid use, which will be discussed. 

METABOLIC AND HEMODYNAMIC RESPONSES TO HANDRAIL SUPPORT AND FREE ARM 

SWING TREADMILL EXERCISE TEST. Catherine J■ Dremsa, Dr. Gary Hunter, 

and Mrs. Laura Dunnam, HEPER Dept. UAB, Univ. of Ala. at Birmingham, 

Birmingham, AL 35205 

The purpose of this research was to compare energy expenditure 

during handrail support (HS) and free-arm swing (FA) treadmill exer¬ 

cise. Ten young and healthy subjects exercised on the treadmill to 

exhaustion 3 times, once with free-arm swing and twice with handrail 

support. Order of the tests were randomized. A modified Bruce pro¬ 

tocol was used. An open circuit computerized system was used to de¬ 

termine oxygen uptake (V02) while heart rate (HR) was monitored on a 

EKG unit. The amount of weight supported on the handrails at each 

work level was determined from a precalibrated cable tensiometer. 

All subjects obtained a higher work level during HS with the average 

difference 1.5 stages. V02 and HR were statistically higher during 

FA. This was especially the case as speed and grade increased with 

a difference of 15 beats/min and 7.0 ml 02/kg/min found at the 4th 

stage (3.4 mph and 14% grade level). Changes in estimated work rate 

also increased as work levels became more difficult with the differ¬ 

ence at 1.7 mph, 10% grade only 1 WATT and at 3.4 mph, 14% grade 4.4 

WATTS. The results of this study indicate work capacity may be over 

estimated if V02 is predicted from treadmill heart rate data. This 

could be potentially dangerous in establishing individual exercise 

perscriptions. Therefore, corrections in establishing V02 max should 

be made if handrail support is to be used. 
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An examination of sex roles and depression. 

Leon A. Sardi, School of Public Health, U.A.B., Birmingham, AL 35294. 

Studies of adult populations in Europe and the United States 

report approximately 18-23% of females and 8-10% of males have had 

major episodes of depression (DSM III). Although information in the 

literature regarding depression in less developed countries is scarce, 

it appears to mimic the findings in developed areas. The primary 

question is whether this sex difference is related to biological 

predisposition, cultural factors, or both. Depressed patients undergo 

a variety of neuroendocrine changes including abnormalities of the 

hypothalamic-pituitary-adrenal axis, hypothalamic-pituitary-thyroid 

axis, growth hormone release, and catecholamine levels. The nature 

of the association between depression and gender has been attributed, 

by one biological theory, to the hormonal differences. The other 

major biological theory proposes that the X-linked chromosome is 

related to the abnormalities in the neuroendrocrine system in 

depression. Extra-biological theories based on psychophysiological 

research suggest that neuroendocrine changes result from psychosocial 

interactions among human beings. Further, cultural behavioral 

differences promote more expression of feelings among women and a more 

stoic approach by men. My hypothesis is that both biological and 

psychosocial variables combine to create a "depression threshold" 

which is lower for women. More research is needed to explore this 

biological/psychosocial interaction as a role in women's greater 

susceptibility to depression. 

ENGINEERING AND COMPUTER SCIENCE 

APPLICATIONS OF GRAPH THEORY, Susan T. Dean, Dept, of Mathematics, 

Engineering, and Computer Science, Samford University, Birmingham, 

AL 35229. 

Graph theory is an exciting area of research for computer 

scientists and mathematicians. The theoretical results produced 

by this research have had widespread application to practical prob¬ 

lems which arise in many seemingly diverse fields. Representative 

problems in specific areas such as chemistry, communications net¬ 

works, and computer vision processing are discussed, with partic¬ 

ular emphasis on the similarities of their underlying data struc¬ 

tures (graphs). 
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SOLAR RADIATION ESTIMATES FOR ALABAMA. Gladius Lewis, Department of 

Mechanical Engineering, The University of Alabama in Huntsville, 

Huntsville, AL 35899. 

In the state of Alabama there are only three stations in the 

Basic National Weather Service NOAA network for the measurement of 

incident solar radiation. These are Mobile, Montgomery, and Birmingham. 

At such locations estimates of global solar radiation obtained using 

sane anpirical relations given in the literature and other meteoro¬ 

logical parameters (such as sunshine hours and relative humidity) may 

be compared with the measured values in order to select the most 

appropriate relation. Estimates of global solar radiation for other 

locations not equipped with the relevant instrumentation can then be 

obtained using this "appropriate relation". The present work applies 

this methodology to Birmingham and Huntsville. 

The best estimate for global solar radiation, Op, is these cities 

is found to be n 

Ql =0.21+0.50£ 
0 

where Qq is the extraterrestial solar radiation n is the sunshine hours 

per day and N is the astronomical day length. 

DEVELOPMENT OF AN AUTOMATED RAPID ANALYSIS PERMEATER FOR STUDYING 

THE INTERACTION OF CONTAMINATED GROUNDWATER WITH GEOLOGIC MATERIALS. 

Robert J. Graves, Department of Chemical Engineering, and T. A. 

Carlton, Department of Civil Engineering, University of Alabama, 

University, AL 35486. 

This paper introduces an automated instrumental system for 

studying hazardous chemical or contaminated groundwater interactions 

with geologic materials. The system has computer-controlled continu¬ 

ous real-time on-line monitoring capabilities for permeant flow-rates, 

permeameter cell pressure-drop and contaminant breakthrough. The 

system is capable of either constant flow or constant hydraulic 

gradient operation and can generate liquid pressures of up to 10,000 

PSI. Preliminary investigations on determining permeability and 

permeability changes of clays exposed to various simulated leachates 

has shown that the system can complete such experiments in hours 

where typical equipment described in the literature can require 

months to conduct the same tests with comparable results. The new 

analytical system and methodologies will provide geotechnical engi¬ 

neers and hydrologists with the capability to quickly generate accu¬ 

rate and reproducible data for studying and prioritizing existing as 

well as future contaminant migration problems. 
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ANTHROPOLOGY 

CURRENT ANTHROPOLOGICAL RESEARCH AT THE UNIVERSITY OF SOUTH ALABAMA. 
Douglas_Dumas and Catherine Clinton, John Ledyard Anthropology Club, 
University of South Alabama, Mobile, Alabama, 36688. 

At the University of South Alabama, students in the anthropology 
program learn from anthropologists actively engaged in research. This 
project examines two of these reasearch areas. In the ethnographic 
subfield, Dr. Stephen Thomas is studying the "Economic and Social 
Structure of an Alabama Fishing Community." Bayou La Batre is recog¬ 
nized as one of the ten most productive fishing communities in the 
United States. In 1984, over 241 million dollars worth of shrimp were 
processed in Bayou La Batre. Despite the impact of this community in 
Alabama, little is known of its social, economic and cultual structure. 
In his study, Dr. Thomas is examining the technology involved in the 
industry, the work effort in commercial shrimping and the perceptions 
that the fishermen themselves have of their families and work environ¬ 
ment. The Archaelogical Research Program at the University of South 
Alabama incorporates teaching, public archaeology and all phases of 
prehistoric and historic research. Mr. Noel R. Stowe and Rick and 
Diane Fuller comprise the research team. Recent field work in arch¬ 
aeology has included an investigation of the late Prehistoric - Early 
Historic Transition in the Alabama Tombigbee Confluence Basin, test 
excavations at a colonial period site in downtown Mobile, a feasibility 
study on raising the Civil War Ironclads Huntsville and Tuscaloosa, 
and various cultural resourse assessments. The Archaeloloical Research 
Lab, located on the Brookley Campus, is a regional repository for 
artifacts and records. The Lab has played a role in the development 
of an Archaelogical Advisory Board for the City of Mobile. Students 
are involved in both collection and processing of data for projects. 

THE ORIGIN AND EVOLUTION OF MACHINE POLITICS IN A LATIN AMERICAN 

DEMOCRACY: A CASE STUDY OF POLITICAL BOSSISM IN PEJIBAYE, COSTA RICA. 

James Sewastynowicz, Dept, of Sociology/Anthropology, Jacksonville 

State Univ., Jacksonville, AL 36265. 

Based on field research carried out in Pejibave, Costa Rica in 

1976-77 and in 1985, this paper explores the activities and functions 

of community-level political leaders operating within the framework of 

a democratic national political system. Emphasis is placed on the 

nature and implications of local-national political connections and 

the role played by local politicians in controlling and manipulating 

the structure of these connections. The personal, community and na¬ 

tional bases of their power brokerage are described and analyzed, as 

is the origin and evolution of the system itself. Finally, specula¬ 

tion is made concerning the probable future of political bossism in 

rural Costa Rican communities. 
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HOPE HULL: A WOODLAND CHIEFDOM? David W. Chase, Auburn University at 
Montgomery, Montgomery AL 36117. 

In 1932, a significant Late Woodland cultural complex in Central 
Alabama was identified by Dr. R.P. Burke, a member of the formerly 
active Alabama Anthropological Society. Initially named the "Orange- 
Red Pottery Culture" after the distinctive slip coloration of certain 
of its ceramics, it later became known as the "Hone Hull Phase". 
During the years that followed, additional research was conducted of 
this complex which has revealed it to have belonged to a populous 
and evidently powerful cultural entity. At their apogee of influence, 
they occupied some 23 settlements and may have exerted control of some 
300 square miles of territory whose center appeared to have been in 
the Alabama-Coosa-Tallapoosa river drainage. A number of the settlement 
units are surprisingly large ranging from 5 to 8 acres in size. 
Artifact associations reflect contacts southward to the Gulf Coast and 
northward to the Piedmont highlands. Burials uncovered in the 1930s 
and during more recent explorations rarely contained offerings. A few, 
however, do contain unusual if not exotic artifacts. These include 
ground wolf jaws, at least one engraved bone gorget, well-made green¬ 
stone celts, copper objects as evidenced by oxide residue, conch 
shell cups and disciform beads also made of conch shell walls. Small 
earth mounds have been found in association with six settlements to 
date, yet their function and purpose has not been determined. These 
features togther with selective burial endowments and evidence of 
occupation of a vast geographical area tends to imply a ranked 
social structure comparable to the Mississippian chiefdoms which 
emerged centuries later. 

FOOD PROCUREMENT STRATEGIES IN HALE COUNTY, ALABAMA. M. 

Janice Gilliland, College of Community Health Sciences, 

University of Alabama, University, AL 35486. 

Although the purchase of foodstuffs, primarily 

from supermarkets, is the dominant subsistence strategy 

in the United States, other more traditional modes of 

subsistence are still utilized by many people. This 

paper looks at subsistence patterns in a rural community 

in Hale County, Alabama. The racially mixed sample is 

comprised of 33 households made up of 95 individuals. 

Sample families utilize three main subsistence modes: 

supermarket purchase, home production (primarily 

gardening), and hunting and gathering. Families rely 

on these strategies to differing degrees but all three 

strategies are still practiced to some extent by most 

households. These strategies are discussed with 

reference to the informal and formal support systems which 

operate within the community and influence food 

procurement strategies. 
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YUCATAN HACIENDAS. SOME FIELD NOTES IN THE THIRTIES: A DISSERTATION 

IN THE FIFTIES. Asael T. Hansen, Dept, of Anthropology, Univ. of Ala., 

University, AL 35A86 

Yucatan's haciendas go back to about 1620. They were based on 

cattle and maize for more than a century. Henequen, a native fiber- 

producing plant slowly entered international trade as sisal. Sisal 

production increased rapidly after 1860. Following World War I, com¬ 

petition from other regions grew and technological changes contracted 

the market. Also, the Mexican Revolution dealt haciendas a minor 

shock in 1915 and a major shock in 1937. Field work for the disserta¬ 

tion went on in 1957. It was a systematic study of the ceremonial 

kinship bonds created by Catholic baptism on one hacienda, with obser¬ 

vations regarding the situation in Yucatan generally and comparisons 

with similar investigations elsewhere in Spanish America. The disser¬ 

tation concludes that baptism linked parents and godparents in the 

co-parent or compadre relationship predominantly among status equals. 

That is, compadre bonds between different layers of the hacienda heir- 

archy were rare or absent. My field notes of 193A refer to a single 

case. They report many hours of pleasant conversation with a close 

neighbor, a widow in her seventies. She and her husband lived and 

labored on an hacienda for almost 50 years, beginning around 1880. 

They occupied a middle position in the hacienda heirarchy. The multi¬ 

millionaire owners were their compadres, the godparents of all of 

their offspring. And they were compadres of many of the bottom-layer 

workers. She felt that ceremonial bonds created by baptism performed 

an important function in hacienda organization. 

ARTHRITIC REMODELING OF THE PROXIMAL ULNA IN PREHISTORIC POPULATIONS 

OF ALABAMA. Michael A. DeLuca, Laboratory for Human Osteology, 

Univ. of Ala., University, AL 35A86. 

Current researchers interpret prehistoric variations in human 

bone robusticity as reflections of different stresses and strains 

produced by different daily activity patterns. If such robusticity is 

indeed a consequence of different stresses and strains, then similar 

patterns of variation in osteoarthritis should also occur. This paper 

presents a study of osteoarthritic remodeling of the proximal ulna 

which compares patterns of osteoarthritic lesions with a previous 

researcher's conclusions based on bone robusticity. The study sample 

includes archaeologica1ly derived skeletal materials from the middle 

Tennessee River Valley and consists of 30 Archaic Culture Period and 

30 Mississippian Culture Period individuals of each sex. The articular 

surface of the proximal ulna is divided into seven regions and the 

border around the articular surface is divided into twelve contiguous 

segments. Each specimen is scored as to the degree of osteoarthritic 

remodeling in each segment and region. The data are subjected to 

statistical analyses in order to demonstrate variations in the pattern 

of osteoarthritic remodeling of the proximal ulna with respect to sex 

and culture period. 
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TEST EXCAVATIONS AT BIENVILLE SQUARE, !Mb32. Diane Silvia Fuller, 
Dept, of Anthropology, Univ. of South Ala., Mobile, AL. 36688. 

The City of Mobile contracted a local construction company for 
the beautification and rejuvenation of Bienville Square, located in 
downtown Mobile (Bienville Square Renovation, Project No. 83-528). 
The initial stage of this project involved the removal of all sod and 
construction of a new irrigation system. As work progressed, numerous 
Historic period artifacts were exposed. This drew the attention of 
the workers and local collectors who quickly began to recover and 
remove these artifacts from the site. Mr. Sidney Schell, Chairman of 
the City of Mobile Museum Board, alerted Noel R. Stowe, Archaeologist 
at the University of South Alabama, about these activities. After an 
on-site inspection, it was clear that significant 18th and 19th 
century historic midden deposits were being impacted. Funding was 
rapidly obtained from the Mobile City Museum and the City of Mobile 
to recover as much information as possible during the remaining 
three weeks of the construction project. The resulting investigation 
yielded a large collection of artifacts and a number of features 
which further attest to the historical significance of the City's 
downtown district. In addition, a good sample of historic aboriginal 
ceramics was recovered. The artifact assemblage and associated 
features provide a glimpse at Indian and Euro-American interaction 
during the 18th century. 

SOCIAL ORDER AMONG THE NUER. Dale A. Bedsole, Dept, of Sociology/ 

Anthropology, Auburn University, Auburn, AL 36849. 

The achievement of state level society has brought with it many 

problems, especially those involving the regulation of conflict and 

violence. As populations become larger, the means of preventing and 

settling conflict become less effective, resulting in a dramatic 

increase in social disorder. Among the Nuer and other tribal 

societies, however, social conflict is usually confined to a few 

individuals and is relatively short-lived. Lacking the formal 

institutions for maintaining social order possessed by state 

societies, tribal conflict is nonetheless regulated by a variety of 

methods, which taken together appear to be much more effective than 

the institutions of state societies. Some of these methods, such as 

equality, exogamy, incest taboos, dispersed residence, and fear of 

violence, serve to prevent conflict. Others, such as duels, compen¬ 

sation, and leadership, serve to settle conflict. These methods are 

not based solely on morality, for the members of tribes are often not 

aware that their function is to maintain social order. Instead, they 

are based on the rational thoughts and deliberate actions of tribal 

members, and in the future they may prove to be a better adaptation 

for survival than the state society's formal institutions. 
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THE MAORI: A THREE-GENERATIONAL APPROACH TO EDUCATION. Shelby K. 

Zeanah, Brewer State Junior College, Fayette, AL 35555. 

The Maori are the indigenous Polynesians of New Zealand. At 

present, there is higher unemployment among the Maori than there is 

among the majority, the pakeha or white New Zealanders. Other 

problems: drug abuse, alcoholsim, and serious family breakdown are 

more and more evident. During the last forty years, the Maori have 

increasingly lost the use of their own language. Thoughtful people 

feel that this loss of language and the weakening family structure 

have resulted in these social problems. The Department of Maori 

Affairs has devised an unique system of education patterned on the 

traditional Maori family and honor system, the whanau, to restore 

the use of the Maori language and ultimately to correct the current 

social ills. Te Kohanga Reo, the learning nest, is an educational 

program built on family structure and is specifically designed to 

educate non-Maori-speaking Maori in the use of their language. Te 

Kohanga Reo involve grandparents (Maori speakers), parents, and 

children in this unique operation. How this program works is 

described. 

THE CREEK CONFEDERACY AND THE CHARLESTON FUR TRADE 1685-1716. Michael 

W. Gillman, Dept, of Sociololgy and Anthropology, Auburn University, 

Auburn, AL. 36830. 

The history of the fur trade is reviewed starting with the events 

as they existed prior to the inception of the trade between the 

Carolina coloney and the Creeks in 1685, then touching on the events 

leading to that inception and the effects of that relationship, and 

then ending with the temporary termination of the fur trade due to 

the Yamassee War in 1716. Finallyjthe effects of the trade itself on 

the culture of the Creek Indians are examined using both historical 

and archaeological evidence, focusing mainly on the trade's tendency 

to intensify rather than change the Creek's social order. 

COMMENTS ON A MIDDLE WOODLAND STONE MOUND IN THE LOWER CHATTAHOOCHEE 

VALLEY. Tim S. Mistovich, Office of Archaeological Research, The 

University of Alabama, Moundville, Al. 35474. 

Recent archaeological investigations at Walter F. George Lake 

on the Lower Chattahoochee River have provided new data on Middle 

Woodland aboriginal occupation of the region. The Wire Bridge Mound 

represents a single episode mortuary facility constructed of redepo¬ 

sited midden and sandstone slabs, characteristics which are rare in 

the region. Analysis of the ceramic assemblage present indicates 

the site's chronological position is within a tentative phase brid¬ 

ging the known gap between the Mandeville II and Kolomoki phases. 

Data from a habitation site located upstream from the mound and con¬ 

taining a similar ceramic assemblage provide corroborative evidence 

for a tentative phase description. 
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INFLUENCE OF LOCAL VEGETATION ON FOOD PATTERNING. C. Earle Smith, Jr. 

Depts. of Anthropology and Biology, University of Alabama, University, 

AL 35486 

Even after the initiation of food plant production, the local 

vegetation plays an important part in human nutrition. Under a 

hunting-gathering mode-of-life, the importance of the local vegetation 

in nutritional balance is obvious. When groups become agricultural¬ 

ists, it is often assumed that the food use pattern becomes highly 

modified. That this is not necessarily the case is amply demonstrated 

by the plant remains recovered from a widely distributed selection of 

American sites. Sites used as illustration are temperate zone North 

American, tropical American deciduous forest, tropical American 

evergreen forest and South American deciduous forest-savanah situa¬ 

tions. In each, the introduction of maize principally adds a new 

food element to a pattern based on locally available food plants. 

SITE Ja°101: GEOMETRIC ANALYSIS OF A MOUND. Alan F. Kirkland, 

Dept, of Anthropology, University of Alabama, Uniyarsity, AL 35486, 

The 1984 testing of the large mound Ja°101 consisted of a topo¬ 

graphic survey of the remnants of the mound and a single 2 meter by 

2 meter test excavation unit. Project goals were to (1) precisely 

establish the geometric configuration of the mound, (2) extract 

charcoal samples for radiometric carbon 14 testing, and (3) explicate 

more fully and specifically the extent of prior knowledge concerning 

the large mound. These goals accomplished, the next step was to 

attempt a formal geometry of mounds with regard to their identifi¬ 

cation and description as archaeological features. Dr. Richard A. 

Krause is here acknowledged as the inspiration for this formalization 

and symbolic representation. By establishing a clearly stated set 

of primitives and nominal definitions, it is the author's purpose to 

provide a universally applicable terminology to those archaeological 

manifestations identified as mounds. 

BELLS FROM HISTORIC INDIAN SITES IN CENTRAL ALABAMA. Craig T. Sheldon, 

Jr., Dept, of Sociology, Auburn Univ. at Montgomery, Montgomery 36193 

The small bells of cast and sheet brass commonly found on 17th and 

18th century Indian sites in central Alabama were originally 

manufactured in Europe for use with falconry, folk dancing, horse 

harness and sheep herding. Entering the Southeast through the deer¬ 

skin trade, they functioned as personal ornamentation, dance 

instruments and status indicators in historic Indian culture. The 

bells are classified into two subclasses, six major types, IB 

varieties and 55 sub-varieties. The sheet spherical bells have 

probable multiple European origins and a long span of manufacture. 

The cast spherical key bells have an English and/or Continental 

origin and appear on late 17th and early IBth century Indian sites. 

The cast spherical arch and open type bells originated in southern 

England in 18th century foundries yet to be identified. All of the 

bells are potentially useful as chronological indicators if specific 

sub-varieties can identified with particular bell founders or 

bell-making regions in Europe. 
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I AM CURIOUS YELLOW AND RED: THE USE OF BODY PIGMENTS BY THE HISTORIC 

CREEK INDIANS. John W. Cottier, Dept, of Sociology and Anthropology, 

Auburn University^ AL. 36849. Robert B. Cook, Jr., Dept, of Geology, 

Auburn University, AL. 36849. 

Body decoration is one system of communication of fundamental 

values and beliefs within any society. Decoration may further enhance 

the social or ritual status of the individual. The use of body paint 

during the Colonial period is demonstrated from written accounts, 

drawings, and paintings. For the southeastern Indians the most common 

colors mentioned include red, black and yellow; and numerous natural 

sources provided pigments for these colors. Samples of red and yellow 

pigments from Creek archaeological context in the collections of the 

Alabama Archives and History were analyzed by X-ray diffraction analy¬ 

sis using CuK alpha radiation on a Phillips XRG 3100 unit. Of the 13 

samples, all but two represented man-made pigments most likely intro¬ 

duced by the Euroamerican trade network. Identified artifically 

produced compounds included mercury sulfide, anglesite and minium. 

ARCHAEOLOGICAL INVESTIGATIONS AT PR0T0HIST0RIC AND HISTORIC ABORIGINAL 
SITES IN SOUTHWESTERN ALABAMA. Noel Read Stowe, Dept, of Anthropology, 
Univ. of South Ala., Mobile, AL. 36688 

In recent years archaeological investigations have been conducted 
at a number of protohistoric and historic aboriginal sites near the 
confluence of the Alabama and Tombigbee Rivers in southwestern Alabama. 
This work has been funded by the University of South Alabama Archeolog¬ 
ical Research Lab and the Alabama Historical Commission. The research 
has led to the development of the Bottle Creek Phase (Middle and Late 
Mississippi Period, ca. A.D. 1200-1450), the Bear Point Phase (Late 
Mississippi-Protohistoric Period, ca. A.D. 1450-1700), and the 
protohistoric-historic Doctor Lake and Port Dauphin Complexes. 
Pottery types associated with the historic Choctaw, Creek, Aplachee, 
and possibly the Tomeh have been recovered. In some instances 
Euro-American artifacts (ca. A.D. 1560-1800) have been recovered in 
association with the aboriginal materials. These assemblages offer 
an opportunity to identify historic aboriginal settlements in the 
region, to "up-stream" from the historic period into the prehistoric 
past and to investigate problems pertaining to cultural change. 
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MINUTES 

ALABAMA ACADEMY OF SCIENCE 

ANNUAL BUSINESS MEETING 

Auburn University at Montgomery 

Montgomery, Alabama 

April 2-5, 1986 

Report of the Secretary (Dr. Ann H. Williams): 

1. Dr. Stan Jones, President of AAS, called the meeting to order 

at 6:00 p.m. 

2. The President asked for the "Report of the Counselor to the 

AJAS." Dr. Eugene Omasta introduced Dr. Seymour Fowler, a member of the 

JSHS Advisory Board, who is visiting us as one of 45 symposia this year. 

The Jr. Academy has about 300 students registered this year. The 

following report was sent to the Secretary after the meeting: 

AJAS Final Report for the Annual Meeting 1986 

The 1986 annual meeting was hosted by Auburn University at Montgom¬ 

ery and like all previous meetings, was shared with the Alabama Academy 

of Science. 

The winners of the scientific paper competition were: 

Physical Science 1st place 

2nd place 

Travis Taylor* 

Dee McGhee 

A. P. Brewer 

Ecambia County 

Biology 1st place 

2nd place 

Amy Lewis 

Ellouise Cotton 

Hartselle 

Jeff Davis 

Humanities 1st place 

2nd place 

Shannon Huggins 

Yvonne Pruitt 

Sidney Lanier 

Sumpter County 

Engineering 1st place 

2nd place 

John Helton 

Barry Spitzer 

Escambia County 

Altamont 

Mathematics 1st place 

2nd place 

Christie McKendree 

William Chen 

T. R. Miller 

Auburn 

*0verall winner who will represent Alabama in the paper competition held 

at the National JSHS Symposium held in Raleigh, North Carolina on May 

21-24, 1986. The other 1st place winners will accompany Travis on this 

expense paid trip. 

Other awards were: 

Expense paid trip to Raleigh - Teacher-sponsor of the overall winner 

Mary Thomaskutty A. P. Brewer 
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AAAS - A subscription to the Scientific Monthly and the Science News¬ 

letter : 

John Helton 

Jerry Sasser 

Research - $100 for a research project: 

John Helton 

Champ Thomaskutty 

Outstanding Teacher (more than five years) 

Barbara Reynolds 

Outstanding Region - An engraved Plaque: 

North Region 

Newly elected officers for 1985-86: 

President Anthony Merriweather 

Vice-President Tim Palmer 

Treasurer Scott Henry 

Secretary Shari Garber 

Escambia County 

Escambia County 

Escambia County 

A. P. Brewer 

$100: 

Opp 

Sponsor - George Williams 

Huffman 

Hillcrest 

Athens 

Coffee 

Many persons deserve special thanks for their efforts in support of 

the 1986 annual meeting, including: Ava Honan for her work as local ar¬ 

rangements person for AJAS in making plans for the meeting, coordinating 

registration and tours, and for planning and arranging of all other 

activities; Dean Moberly for his work as the overall local arrangements 

person in planning and assisting AJAS in this meeting; the state offi¬ 

cers for their support and assistance - Milton Yarbrough (President), 

Jerry Sasser (Vice-president), Bryan Brown (Treasurer), Denise Weiss 

(Secretary); the judges of the paper competition for both judging and 

their concern for student scientific development - Randy Brooks, William 

Liddell, Carol Long-Hall, Emmett Johnson, Jim Nanny, James Owens, Bever¬ 

ly Rankin-Ulloch, Don Roush, and Randy Russell from Auburn University at 

Montgomery, Billy Norman, Anna Smith, Bill Smith, and Luck Watford from 

Troy State University; and also the associate counselors for their con¬ 

tinued dedicated service to AJAS - Betty Bigham and B. J. Bateman. 

We appreciate the continued support of the Senior Academy in AJAS 

activities and especially the support of this year's president. Dr. Stan 

Jones. 

3. The President called for the "Report of the State Coordinator 

of Science Fairs." Ms. Elsie Spencer reported that 12 Finalists had 

been chosen to attend the ISEF at Fort Worth, May 11-17, 1986 and 2 more 

will be chosen today at UAB. The State Winners will be chosen April 17 
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at Calhoun State Community College. All arrangements have been made to 

attend the 1SEF. 

4. The "Report of the Gorgas Scholarship Foundation" was sent to 

the Secretary after the meeting. 

The Gorgas Scholarship Foundation announced today the rankings of 

the finalists in the 1986 Alabama Science Talent Search. The search was 

held at the meeting of the Alabama Academy of Science at Auburn 

University at Montgomery. 

The winner of the cash award of an $1800 tuition grant was: 

Ashita Jiwat Tolwani, 433 Ves Trace, Vestavia Hills, AL 

35216, from Vestavia Hills High School; Teacher: Peggy 

Patterson. 

Alternates were: 

1st (and winner of a $1100 tuition grant): 

Yoriko Saito, 1507 Wellington Road, Homewood, AL 

35209, from Homewood High School; Teacher: Barbara 

Murphy. 

2nd (and winner of a $900 tuition grant): 

Tina Shau-Ting Chung, 1773 Vestaview Lane, Vestavia 

Hills, AL 35216, from Vestavia Hills High School; 

Teacher: Peggy Patterson 

3rd: 

Patti Lynn Riley, 104 Woodstock Drive, Florence, 

AL 35630, from Bradshaw High School; Teacher: 

Mary Nell Gonce. 

4th: 

Jeffrey Joseph Tennessen, 1949 Hickory Avenue, Florence, 

AL 35630, from Bradshaw High School; Teacher: Mary Nell 

Gonce. 

5th: 

Bradford Anne Kachelhofer, 128 Stratford Circle, Homewood, 

AL 35209, from Homewood High School; Teacher: Barbara Murphy. 

6th: 

Jeffrey Jon Abram, 3900 Spring Valley Road, Birmingham, AL 

35223, from Mountain Brook High School; Teacher: Freddie 

H. Stephens. 
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7th: 

George Thomas Jones, Jr., 221 Shirley Drive, Florence, AL 

35630, from Bradshaw High School; Teacher: Mary Nell 

Gonce. 

8th: 

Ahmadreza Odabaee, 2255 Fern Way Drive, Montgomery, AL 

36111, from Jefferson Davis High School; Teacher: Jean 

Balkema. 

The rankings were established by a panel of judges consisting of 

department heads, deans, and professors from many of the leading 

universities and industries in Alabama. 

Dr. Leven S. Hazlegrove, Professor and Chairman, Department of 

Chemistry, Samford University, is Chairman of the Judges Committee. 

Winners and alternates in the Gorgas Contests receive offers of 

tuition scholarships to colleges and universities in Alabama for the 

study of science. The Gorgas Foundation is named for General William 

Crawford Gorgas, the Alabama physician who conquered yellow fever in the 

Panama Canal Zone and later became the Surgeon General of the U.S. Army. 

The purposes of the Foundation are to promote interest in science and to 

aid in the education of promising students. 

5. Dr. Jones then called for the "Report of the Secretary." Dr. 

Ann Williams presented the following: 

Membership, March 1985 ... 822 

Members dropped for non-payment of dues (Sept., 1985).-153 

Member deceased . - 4 

New members added.+184 

Members reinstated . + 9 

Total membership, March 27, 1986 . 858 

Net difference from March, 1985 .+ 36 

MEMBERSHIP BY SECTIONS 

Section March, 1985 March, 1986 Change 

1 207 215 +8 

2 59 73 + 14 

3 34 42 +8 

4 30 33 +3 

5 95 99 +4 

6 69 70 + 1 

7 39 37 -2 

8 36 33 -3 

9 155 153 -2 

10 54 51 -3 
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11 
99 

25 

19 

27 

25 

+2 
+6 

142 memberships from 1985-86 are still unpaid and will be dropped in 

June, 1986. 

6. Dr. Jones asked for the "Report of Place of Meeting Committee." 

Dr. Joseph Thomas presented the following: 

"The Committee on Place of Meeting for the Alabama Academy of Sci¬ 

ence wishes to report that the following future meeting sites have been 

established and confirmed by the respective institutions: 

1987 — University of North Alabama 

1988 — Auburn University 

1989 — Birmingham Southern College 

1990 -- Mobile College 

To give proper distribution and movement throughout the State, the 

Committee on Place of Meeting feels that the 1991 meeting should be held 

in the Birmingham, Tuscaloosa, Jacksonville, Athens, or Huntsville area 

of the State. The committee would welcome an invitation from one of 

these area institutions of higher education for the 1991 meeting. The 

chairperson of the committee would also accept names of contact persons 

at one of these area colleges in order that the committee can initiate 

the invitation procedures in case noone volunteers. 

It is felt that this committee should not be negotiating for meet¬ 

ing sites more than five years in advance of the meeting and, thus, no 

recommendations are made at this time for the 1992 meeting." 

7. The President asked for the "Report of the Resolutions Commit¬ 

tee." Dr. Steve Sax had prepared resolutions which were presented by 

Dr. Jones. 

Expressions of appreciation were presented to Dr. James Williams, 

Chancellor of AUM; Auburn University at Montgomery; the Local Arrange¬ 

ments Committee; and Susan Richards, Conference Coordinator of the AAS 

63rd Annual Meeting. 

The Academy expressed sincerest sympathy to the family and friends 

of Dr. Emmett Carmichael whose death on November 14, 1985 represented a 

significant loss to science and science education in the state of Ala¬ 

bama . 

In recognition of the service rendered the Academy, appreciation 

was expressed to the retiring members of the Board of Trustees: Drs. 

Charles M. Baugh, Ken R. Marion, and Steven R. Sax. 

8. Dr. Jones called for the "Report of the Research Committee." 

Dr. William Garstka reported the following winners of the Student Re¬ 

search Award Competition: 
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Biological Sciences: Elizabeth B. Gargus, Auburn University 

Chemistry: Tyrone D. Hutchinson, Tuskegee University 

Social Sciences: Frances A. Breslin, University of Alabama 

Health Sciences: Jennifer B. Bradle, UAB 

Anthropology: Alan F. Kirkland, University of Alabama 

The Research Committee received 8 applications for Research Grants 

and determined that all 8 should be funded. Dr. Garstka further stated 

that no other sections had candidates submitted for the Student Research 

Award Competition or else, had students who did not complete the appli¬ 

cation process. Thus, the Research Committee will begin discussions 

concerning changes to be made in the application procedures which may 

increase the number of students competing in the future. 

9. The President then asked for the "Report of the Nominating Com¬ 

mittee." Dr. Ken Turner submitted the following list of nominees, all 

of whom were elected unanimously: 

President: Philip G. Beasley 

President-Elect: H. Dean Moberly 

Second Vice-President: Richard Shoemaker 

Editor of the Journal: William H. Mason 

Counselor of the JAS: Eugene Omasta 

Coordinator of Science Fairs: Elsie Spencer 

Trustees: (1.) James Sulzby (3.) Mike Lisano 

(2.) Robert T. Gudauskas (4.) Ken Dillon 

Section Officers: 

Section III - Geology 

1. David T. King, Jr., Chair 

2. Gordon Bell, Vice-Chair 

Section IV - Forestry 

1. Karen Cagle, Chair 

2. Gregory Jeane, Vice-Chair 

Section V - Physics and Math 

1. Lou Destito, Chair 

2. Jack Hunter Waite, Jr., Vice-Chair 

Section VII - Science Education 

1. Robert Rowsey, Chair 

2. Donna Bentley, Vice-Chair 

Section VIII - Social Sciences 

1. William Osterhoff, Chair 

2. David Sink, Vice-Chair 

Having no new business to conduct, the meeting was adjourned at 

6:25 p.m. 
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A TAXONOMY OF PATH FAULTS USING COBOL1 

Robert F. Roggio 

Department of Computer Science 
and Engineering 

Auburn University, AL 36849 

ABSTRACT 

This paper addresses the notion of path faults as they may be found 

in COBOL programs. These path faults are given a taxonomy in order to 

properly discuss them. The taxonomy categorizes the path faults accord¬ 

ing to the difficulty of programmatically detecting them. 

INTRODUCTION 

With the spiraling costs of software comes the growing concern by 

software managers of continued software unreliability. The causes of 

software unreliability are many and varied, but these causes are fre¬ 

quently attributed to problems in ambiguous requirements, faulty design, 

and error-prone programming techniques. 

Although both automated and manual tools that support validation of 

requirements and design do exist, most tools focus on code verification. 

Automated tools that concentrated on code verification fall into two 

analysis areas: dynamic and static. Code-based dynamic analysis nor¬ 

mally involves instrumenting a program (inserting probes) in order to 

provide run-time statistics about a program's behavior. In contrast, 

code-based static analysis involves inspection of the structure of a 

source program for programming irregularities. 

A number of useful static analyzers have been implemented in recent 

years, and review of many of these systems and their capabilities are 

provided by Stucki (5) and Miller (3). Although many code-based static 

analyzers focus their attention on FORTRAN and the blocked structured 

languages, there is still common agreement on the types of divergent 

practices that static techniques address. According to Stucki, static 

analyzers normally provide one or more of the following: 

1. Syntactic error messages; 

2. Number of occurrences of source statement by type; 

3. Cross-reference map of identifier usage; 

4. Analysis of how the identifiers are used in each 

statement (i.e., data source, data sink, calling 

parameter, dummy parameter, subscript, etc.); 

5. Subroutines and functions called by each routine; 

6. Uninitialized variables; 

7. Variables set but not used; 

Manuscript received 20 November 1985; accepted 8 May 1986. 
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8. Isolated code segments that cannot be reached under 

any set of input data; 

9. Departures of code standards; 

10. Misuses of global variables, common variables, and 

parameter lists. (5) 

Of these, one of the most serious that can be detected by static 

analysis techniques is the isolated code segment. The incidence of 

these isolated code segments (path faults) can be typically found in 

many data processing organizations in which programs undergo frequent 

maintenance and modification over the years. Logical questions to be 

asked are: "What are the sources of path faults"? "How do they arise"? 

The plain truth is that dead code creeps into programs in many 

ways. Clearly, path faults do not happen by chance. They come about 

purely as errors in logic. Although structured techniques certainly 

help alleviate the problem, there are still many thousands of operation¬ 

al COBOL programs that were not written using the structured programming 

primitives. Herein lies a portion of the problem. 

As program structure becomes more complex, and as statements caus¬ 

ing a break in linear flow (i.e., a GOTO) are encountered, more likely 

is the creation of dead code. Further, as programs continue to be sub¬ 

jected to maintenance "patches", "modifications", or "enhancements", 

path faults may inadvertently be introduced. 

Programs that are subjected to frequent change, whether remedial or 

adaptive, become prime candidates to contain path faults. The phenome¬ 

non becomes more plausable when the program continues to be modified 

over its life cycle by different personnel with varying interests, ex¬ 

pertise, and familiarity with the inner workings of the program. Un¬ 

fortunately, as Boehm has suggested many years ago (2), often "less 

skilled" personnel are encharged with maintenance responsibilities while 

"more skilled" personnel are assigned to more exciting design and devel¬ 

opment work. This compounds the likelihood of path faults. 

TAXONOMY OF PATH FAULTS 

In studying the incidence of path faults in COBOL programs, it 

is clear that there are several coding conventions that are very poor 

programming practices, and may indeed cause path faults. The taxonomy 

ahead is based on different styles of path faults, and each type of path 

fault is successively more difficult to programmatically detect. 

The COBOL static analyzer presented in (4) will detect first, sec¬ 

ond, and third order path faults. The analyzer could easily be modified 

to detect fourth order faults. 

The first order path fault is merely the incidence of an uncondi¬ 

tional branch in the middle of a program segment, such as a paragraph. 

These are very easy to detect, and many compilers (certainly not all) 

have been detecting them for years. A sample is found in Figure 1. 

Clearly, execution of code beyond the GOTO is prevented. 
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010-BEGIN-EDITS. 

(code) 

GO TO 020-A-EDITS. 

(code) <---Path Fault 

020-A-EDITS. 

(code) 

Figure 1. First Order Path Fault 

The second order path fault is somewhat more difficult to detect, 

in that the COBOL construct is more complex to scan. Second order path 

faults may typically occur when a simple (not nested) IF prevents a 

linear flow of control through the IF, and there is code beyond the IF 

to which control can never extend (see Figure 2). 

010-BEGIN-EDITS . 

IF TRANS-CODE = 'A' 

(code) 

GO TO 020-A-EDITS 

ELSE 

(code) 

GO TO 090-CHECK-FOR-ERROR. 

(code) <--Path Fault 

020-A-EDITS. 

Figure 2. Second Order Path Fault 

If either the THEN or ELSE clause did not contain a GOTO, this 

structure would permit a sequential flow to code beyond the IF. An IF 

with no explicit ELSE portion would also permit sequential flow. Only 

where the structure contains a GOTO in both paths is there a path fault. 

Third order path faults are those faults caused by a nonsequential 

flow through a nested IF, as in Figure 3. Since only one path through a 

nested IF provides for a path, and since the likelihood of at least one 

path through the overall construct increases as the number of IFs in the 

nested structure increases, the likelihood of a path fault in a nested 

IF construct is rather low. Although this probability is low, the de¬ 

tection of these path faults must still be insured. 

The existence of fourth order path faults is based on the method 

used to detect path faults. Clearly, a sequential path or any explicit 

reference renders a program segment reachable. A fourth-order path 

faults occurs when there is no sequential path to a program segment and 

the only references to the segment of code are found totally within the 

segment of code undergoing examination, as in Figure 4. 

The entire paragraph, 010-READ is unreachable, since the only ref¬ 

erences to 010-READ come from within itself (a very poor programming 

practice), and no sequential path to 010-READ exists. 
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010-BEGIN-EDITS. 

(code) 

IF TRANS-ID = 'A' 

(code) 

GOTO 020-A-EDITS 

ELSE 

(code) 

IF TRANS-ID = 'B' 

(code) 

GOTO 030-B-EDITS 

ELSE 

(code) 

GOTO 999-ERROR-ROUTINE. 

(code) <-Path Fault 

040-NEXT-PARA. 

Figure 3. Third Order Path Fault 

GOTO 050-MORE-CODE. 

010-READ. 

READ DISKIN 

AT END 

MOVE TO ERROR-CODE. 

(code) 

IF A = B 

(code) 

GO TO 010-READ 

ELSE 

(code) . 

(code) . 

020-NEXT-PARA. 

Figure 4. Fourth Order Path Fault 

Fifth order path fault detection involves examination of the predi¬ 

cate in IF statements (with a corresponding increase in complexity for 

the predicates with compound conditions). The occurrence of these path 

faults have nothing to do with references to procedure labels. Both 

sequential flow and/or references to the program segment may exist and 

yet a fifth-order path fault may exist (see Figure 5). 

030-PROCESS 

(code) 

IF A = B AND A NOT = B 

(code) <-Path Fault 

ELSE 

(code). 

Figure 5. Fifth Order Path Fault 
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The predicate can never be true (an analogous situation exists for 

a predicate that can never be false) and therefore the positive (or neg¬ 

ative) branch of the IF will never be executed even though no sequential 

path fault occurs. 

SUMMARY 

Although the numbers of programs constructed using poor programming 

practices has been diminishing rapidly through the years, many programs 

containing code as presented in this paper still exist. According to 

Barry Beilin, "A survey of Master's degree candidates at a metropolitan 

campus shows that less than ten percent of the students know the princi¬ 

ples and purposes of structured programming, although most have heard of 

the term. Less than thirty percent use module design aids on their own 

volition (flow charts, HIPO's, narratives, etc.) before coding. Isn't 

this depressing?" (1) 

While this situation, then, continues to exist, and programs writ¬ 

ten using unstructured techniques continue to remain operational and are 

subjected to maintenance, the possibility of path faults remains. Only 

education and time will stamp out path faults. 

REFERENCES 

1. Beilin, Barry, "Computer Science Education," ACM SIGSOFT Software 
Engineering Notes, Volume 8 Number 1, January 1983. 

2. Boehm, Barry W., "Software and Its Impact: A Quantitative 

Assessment", Datamation, Volume 19, No. 5, May 1973. 

3. Miller, E.F., "Program Testing Tools - A Survey", MIDCON PROC, 
Chicago, November 1977. 

4. Roggio, Robert F., "Path Fault Diagnosis in Cobol Programs", 

Proceedings of the Annual Computer Related Information Systems 

Symposium, U.S. Air Force Academy, January 1980. 

5. Stucki, Leon G., "Software Development Tools - Acquisition 

Consideration", AFIPS Conference Proceedings, Volume 46, 1977 NCC, 

pp. 267-268. 

214 



Journal of the Alabama Academy of Science, Vol. 57, No. 4, October 1986. 

RESPONSES TO A MAGNETIC FIELD BY ANE1DES 
AENEUS (CAUDATA, PLETHODONTIDAE)1 

J. William Cliburn and Donna M. Blanton Pihkala 

Department of Biological Sciences 
University of Southern Mississippi 

Hattiesburg, Mississippi 39406 

ABSTRACT 

In the southwestern part of its range, Aneides aeneus inhabits 

deep, dark crevices in sandstone cliffs. Males and females are able to 

return over unfamiliar terrain to their territories or egg clutches. 

They possibly orient in the dark crevices by olfactory methods, and it 

is also possible that they respond to terrestrial magnetism. Two groups 

of Aneides aeneus were trained to home in either an easterly or norther¬ 

ly direction. They were then tested in a featureless arena whose appar¬ 

ent compass directions could be altered with a Helmholtz coil to deter¬ 

mine any reaction to a magnetic field. N-trained subjects significantly 

oriented to the north, but the tendency of E-trained subjects to move to 

the east was not significantly demonstrated. 

INTRODUCTION 

Studies have shown that certain invertebrates may detect and re¬ 

spond to the earth's magnetic field—for example, planaria, some snails 

(Brown 1971), and honeybees (Lindaur and Martin 1972). The use of the 

magnetic field by various birds has also been well documented (Keeton 

1971; Keeton 1972; Keeton, Larkin, and Windsor 1974; Wiltschko 1972; 

Wiltschko and Wiltschko 1976) . Sensitivity to the magnetic field also 

has been demonstrated for elasmobranch fishes (Akov, Ilyinsky, and Zadan 

1976; Adrianov, Brown, and Ilyinsky 1974; Brown, Adrianov, and Ilyinsky 

1974) and for freshwater eels (Branover, Vasil'yev, Gleiser, and Tsino- 

ber 1971). Box turtles (Terrapene Carolina) are apparently able to use 

the magnetic field for orientation (Mathis 1985), as are the cave sala¬ 

mander (Eurycea lucifuga) (Phillips 1977; Phillips and Adler 1978) and 

the newt (Notophthalmus viridescens) (Phillips and Adler 1978). 

This paper presents preliminary studies of the ability of the green 

salamander (Aneides aeneus) (Cope and Packard) to detect and respond to 

magnetic fields. Green salamanders are known to inhabit narrow crevices 

in sandstone cliffs in northwestern Alabama and northeastern Mississip¬ 

pi. These crevices may be as narrow as 3 or 4 mm, and extend into the 

rock for immeasurable distances. Salamanders move into the dark zones 

of the crevices during daylight hours and during the cold season. They 

move toward the openings and emerge for feeding, principally at night 

and on overcast, damp days. Females occasionally deposit egg clutches 

ear the openings of crevices and remain in place with the eggs until 

'Manuscript received 14 March 1986; accepted 9 May 1986. 
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they hatch. Females which have been removed from their egg clutches are 

able to return over unfamiliar terrain for distances up to 15 meters 

(Woods 1968) , and males are also able to return to their established 

territories (Cupp 1980) . 

Salamanders of other species are able to recognize their own olfac¬ 

tory clues left on a substrate and can differentiate between them and 

those of other individuals (Jaeger and Gergits 1979). It is possible 

that Aneidea aeneus may use its own odor trail in returning to a home 

site or egg clutch and in finding its way in a dark crevice. The use of 

directional light cues in the illuminated zones of a crevice is also 

possible. 

The detection and use of geomagnetic cues is also a possibility, 

especially when we consider that Eurycea lucifuga is apparently able to 

use magnetic information. 

PROCEDURES 

Twenty-four Aneides aeneus were collected in northwestern Alabama 

in early October. To avoid harming the salamanders, they were not mark¬ 

ed by the usual toe-clipping method, but were identified when possible 

by size and color and pattern traits. Individuals were not identified 

by sex. We divided them into two groups of 12, one of which was trained 

to home in a northerly direction, and the other in a easterly direction. 

Each group was confined in a plastic chamber during training and between 

tests. Subjects were placed in individual Petri dishes for feeding and 

were fed mealworm (Tenebrio) and wingless fruit flies (Drosophila) to 

satiation. Both groups were kept at 23-25° C, with a 12:12 photoperiod. 

Two salamanders died during the period of confinement, and 22 were re¬ 

leased approximately 40 days after their capture. 

Two identical plastic training chambers were employed for the two 

groups. Each chamber was 15 cm high by 12.5 cm wide by 120 cm long, 

with opaque black surfaces, and was oriented either in a North-South or 

East-West compass direction. A retaining wall 25 mm high allowed a 

reservoir of water to be held in the north and east ends of the respec¬ 

tive chambers. Thin sandstone slabs, cut to fit the dimensions of the 

chamber, were stacked in the north or east end of each chamber in such a 

way as to provide five moist rock crevices. 

An air current was used to create a moisture gradient in the cham¬ 

ber, with the north or east end being more humid than the south or west 

end where the air was admitted. The magnetic field in the training 

chambers measured 0.43 Gauss, with an inclination of 35° below the hori¬ 

zontal . 

Salamanders, after being allowed to establish a home base b being 

placed in the rocks for 96 hours before the start of the training pro¬ 

cedure, were trained by being removed from the rocks and placed at the 

opposite end of their chamber. The air current was then introduced to 

establish a moisture gradient. Training sessions were repeated a mini¬ 

mum of one hour after all individuals had returned home, and were re- 
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peated between tests. There was a total of 84 training sessions for 

each group. 

The test arena consisted of a Plexiglas tank 113 cm in diameter and 

19 cm deep. The wall of the arena was opaque black, and the floor was 

translucent white. The lid was constructed of two pieces of translucent 

plastic which could be moved apart for placement and removal of the sub¬ 

jects. The lid was covered with opaque board except for a circular 

window, 30 cm in diameter, at the center. A 200 Watt incandescent re¬ 

flector bulb was centered above the window, providing a light source 

against which a salamander could be viewed from beneath the tank. The 

release device consisted of the lid of a plastic Petri dish (90 mm diam¬ 

eter by 8 mm deep), with black opaque wall, which was raised by means of 

a string to release the salamander beneath it. The bottom of the tank 

was calibrated in degrees, and a circle (30 cm radius) was marked around 

the center of the tank. The tank was situated within a Helmholtz coil 

so that apparent compass direction could be rotated 90° clockwise. The 

natural magnetic field at the center of the arena measured 0.43 Gauss, 

with an inclination of 35°. The Helmholtz coil produced a field measur¬ 

ing 0.446 Gauss, with an inclination of 36.5°. 

During testing, the room was darkened except for the light centered 

over the test arena. In about half of the tests, the Helmholtz coil was 

activated. The subject was placed in the release device and transferred 

to the center of the arena. The chamber was closed and after a minimum 

of one minute, the salamander was released. Direction of movement was 

scored in degrees when the subject crossed the circle 30 cm from the 

center. If the salamander stopped for a minute after scoring, and then 

moved again, this was recorded as a second test. If a subject did not 

move after five minutes following release, it was removed from the 

arena. If a salamander meandered without fixed direction, it was not 

recorded. The floor of the chamber was carefully wiped with wet paper 

towels between tests, and the tank was randomly rotated to negate any 

olfactory clues left from previous tests. 

RESULTS 

Data were analyzed by methods described by Zar (1974). The follow¬ 

ing values were calculated for each sample: mean angle or mean vector; 

Rayleigh r value; Rayleigh R; V Test score; and Watson's U2 Test score. 

Twenty-nine tests were done with North-trained individuals, using 

the natural magnetic field without Helmholtz coil. The mean angle of 

orientation was 360°. Scores were not randomly distributed (R = 10.062, 

P < 0.05), and were significantly oriented in the direction of training, 

which was 360° (V = 10.062, P < 0.05). 

Twenty-six tests were scored with North-trained subjects using the 

Helmholtz coil which rotated experimental north 90° clockwise from natu¬ 

ral north. The mean angle of orientation was 358+°. These scores were 

not randomly distributed (R = 12.287, P < 0.05), and in these trails, 

the subject moved significantly toward the direction of training (360°) 

(V = 12.279, P < 0.05). 
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No significant difference was indicated between the North-trained 

groups (natural north and artificial north) (U2 = 0.064, P > 0.50). 

With East-trained subjects, 29 tests were made using the natural 

magnetic field without Helmholtz coil. The direction of training was 

90°, and the mean angle of orientation was 97+°. These responses were 

not significantly different from random (R = 5.017, P > 0.05). These 

subjects were not significantly oriented in the direction of training (V 

= 3.783, P > 0.05). 

Thirty trials were done with East-trained subjects using artificial 

directions produced by the Helmholtz coil. The mean angle of orienta¬ 

tion was 60+°. A random distribution of the responses was indicated (R 

= 6.966, P > 0.05); these responses were not significantly oriented in 

the direction of training (V = 1.075, P > 0.05). 

These two tested East-trained groups were not significantly differ¬ 

ent from each other (U2 = 0.072, P > 0.20). 

If the salamanders had been trained to move in the intended direc¬ 

tion, they should orient in the direction of training. If the direc¬ 

tions had been learned from magnetic clues, the subjects should alter 

their direction of orientation 90° clockwise when the magnetic field was 

rotated. North-trained subjects performed as predicted, and East-train¬ 

ed subjects did not, as shown by Rayleigh's Test and the V Test. 

If the salamanders had learned the directions of training from 

magnetic cues, then orientation under the natural magnetic field and the 

artificial field should not be different. Watson's U2 Test indicated no 

significant difference for the two North-trained groups. Results for 

East-trained subjects appear to be contradictory, as the Rayleigh Test 

and the V Test indicate random responses not significantly oriented to 

the east, yet according to Watson's U2 Test, the two groups were not 

significantly different. 

Because the two North-trained groups were not significantly dif¬ 

ferent from each other, data for these groups were combined. As expect¬ 

ed, a highly significant orientation in the direction of training was 

shown (n = 55, R = 22.3465, P < 0.001; V = 22.3431, P < 0.0005). 

The two East-trained groups were not significantly different from 

each other. When they were combined, test results were contradictorv, 

with the Rayleigh Test confirming a random distribution (n = 59, R = 

10.3427, P > 0.1), and the V Test indicating a non-random distribution 

of responses clustered around the predicted mean angle of 90° (n = 59, V 

= 9.942, P < 0.05). 

The North-trained groups were combined for 

East-trained groups. Results indicated that the 

East-trained group were significantly different 

0.257, P < 0.02), suggesting that one group was 

the other was not. 

comparison with the two 

North-trained group and 

from each other (U2 

using magnetic cues and 
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Since all tests suggested that the North-trained groups oriented by 

magnetic cues, and the V Test suggested that the East-trained groups 

also did so, data for all subjects were combined, with the direction of 

training for al] groups being converted to 0°, and all responses ap¬ 

propriately adjusted. A non-random orientation centered around the 

direction of training was verified (n = 114, R = 32.413, P < 0.001; V = 

32.413, P < 0.0005). 

It was originally hypothesized that Aneides aeneus would respond to 

a magnetic field, and that trained subjects would show7 a non-random ori¬ 

entation in the direction of training. 

However, results indicated that only the North-trained subjects had 

an obvious non-random directionality, with orientation toward the north. 

There was no significant difference in the mean responses of these indi¬ 

viduals when subjected to an altered magnetic field. 

The east-trained subjects showed a more random distribution of re¬ 

sponses in both the natural and artificial magnetic fields, although the 

mean directions of both groups were toward the east. 

There was a significant difference between the North-trained and 

East-trained groups. 

We suggest several hypothetical explanations for the differences 

between the North-trained and East-trained groups: 

1) The subjects were already North-trained in nature when collect¬ 

ed. North-training in the laboratory reinforced their natural training, 

while East-training only confused them. 

2) These salamanders, at least in some parts of their geographic 

range, have an innate tendency to move on north-south lines. 

3) The subjects can train more completely on a north-south axis 

parallel to the magnetic field, and cannot train as well perpendicular 

to the magnetic field. 

Regular movements into and out of their natural crevices would 

probably be along a north-south axis if any of the above hypotheses were 

true. At least in northwestern Alabama and northeastern Mississippi, 

Aneides aeneus seems to be more common in cliffs having some degree of 

northerly exposure where they are protected from direct solar radiation 

during most of the day. This may be important to the salamanders, 

especially in summer. Movement on north-south lines would seem to be 

generally more useful to the salamanders than any other direction. 

These studies of orientation in Aneides aeneus are preliminary and 

have raised several questions which have not been answered. Studies in 

this subject will be continued. 
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INTRODUCTION 

General purpose financial statements have developed over the years 

as a result of accounting practice and the issuance of reporting stan¬ 

dards by the Financial Accounting Standards Board (FASB) and its prede¬ 

cessor organizations. Historically, financial reporting by business 

organizations (those established with a profit goal) and nonbusiness 

organizations (those established with a not-for-profit goal) has been 

addressed by the authoritative bodies as separate and distinct issues. 

Recently, the FASB has formulated a conceptual framework to guide the 

development of financial reporting standards. These promulgated state¬ 

ments maintained the historical pattern. Statements initially addressed 

either business organizations or nonbusiness organizations. However, 

the most recent pronouncements in this series indicate a change in 

thought. 

General Background 

General accepted accounting principles (GAAP) have developed be¬ 

cause of the need for financial information by external users. The 

accounting function, as defined by the American Institute of Certified 

Public Accountants (AICPA), recognized this financial reporting activity 

as follows: 

Accounting is the art of recording, classifying and 

summarizing in a significant manner and in terms of money, 

transactions and events which are, in part at least, of a 

financial character, and interpreting the results thereof. 

(AICPA, 1953) 

The accounting function includes several distinct activities but 

the most important for external users is the "interpretation of the 

results thereof" or the communicative effectiveness of financial reports 

(American Accounting Association, 1966; Jordan, 1969; Hendriksen, 1977). 

Bedford and Baladouni (1962) provide a definition of accounting as a 

communication process: 

Accountancy may be viewed as an integrated system of 

communication .... As a communicating unit, the accountant 

Manuscript received 14 May 1986; accepted 7 July 1986. 



Conceptual Basis for General Purpose Financial Statements 

(source) is invested with the responsibility of producing 

accounting statements (linguistic code) that will carry 

informative messages to users of accounting statements 

(destination). 

Users need financial data to make economic resource allocation de¬ 

cisions. Figure 1, based on Bedford and Baladouni's conceptualization 

of accounting as a communication system, illustrates the role of general 

purpose financial statements in the allocation of economic resources. 

Economic events involve the exchange of goods and services which result 

in the allocation of economic resources. These events or transactions 

are observed by the participating accounting entity and are captured 

appropriately within the accounting system. The accounting entity 

issues reports about the financial information contained within the 

accounting system. The external statement user receives the reports and 

determines the message contained within the report. This message be¬ 

comes a part of the user's decision making process for initiating an 

economic event with another accounting entity. The cycle repeats with 

each transaction. 

Figure 1. The environment of resource allocation based on the 

Bedford and Baldouni conceptualization of accounting as a 

communication system. 

The effectiveness of the accounting communication system is deter¬ 

mined by the "significance" of the financial statements and the "fideli¬ 

ty" between the statement users and statement preparers. 

Significance is the degree of relevance and adequacy 

which accounting statements have in relation to the world of 

economic events they represent. 

Fidelity is the correspondence between what is understood 

by the user of accounting statements with what the message(s) 

is(are), or is (are) intended to be expressed by the entity. 

(Bedford and Baladouni, 1962) 

General purpose financial statements reflect real world events as 

prescribed by financial reporting standards (GAAP). Because both types 
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of organizations compete for the same limited amount of economic re¬ 

sources, the quality of their financial statements will affect the suc¬ 

cess of their endeavors. 

Purpose and Objectives 

This paper analyzes the conceptual framework, Statements of Finan¬ 

cial Accounting Concepts, for generally accepted accounting principles 

to determine if there is a basis for similarities and/or differences 

between the general purpose financial statements of business and non¬ 

business organizations. To accomplish this task, the author will first 

briefly discuss archival research techniques. Second, the conceptual 

framework for financial reporting is analyzed to identify differences 

and similarities. Finally, the implications of the findings are pre¬ 

sented . 

METHODOLOGY 

The methodology selected for this study was archival research in 

the primary domain (Buckley, Buckley, and Chiang, 1976). The original 

documents studied were the Statements of Financial Accounting Concepts 

(SFACs) issued by the Financial Accounting Standards Board. Informal 

techniques of scanning and observation were used to determine the dif¬ 

ferences and similarities in the conceptual framework for financial 

reporting by business and nonbusiness organizations. 

The analysis of the concepts statements (the SFACs) and the presen¬ 

tation of findings were structured on the basis of content rather than 

in chronological order. SFAC No. 1 and SFAC No. 4 are concerned with 

the objectives of financial reporting. SFAC No. 2 amended by SFAC No. 6 

addressed the qualitative characteristics of accounting information. 

SFAC No. 3 was superseded by SFAC No. 6 and identified the elements of 

financial statements. SFAC No. 5 addressed the recognition and measure¬ 

ment principles affecting financial statements. Conclusions were de¬ 

rived from the review of the pronouncements. 

The Board has recognized that inconsistencies between the princi¬ 

ples and the concepts may exist and plans to reexamine all pronounce¬ 

ments (GAAP) in the future (SFAC No. 1, 1978). The author, therefore, 

does not address the inconsistencies between principles and concepts 

that may have created differences between business and nonbusiness 

financial reporting practices at this time. 

THE CONCEPTUAL FRAMEWORK AND GAAP 

The financial reporting models have evolved over the years as a 

result of generally accepted accounting principles promulgated by the 

Financial Accounting Standards Board and its predecessor, the Accounting 

Principles Board. In addition, an abundance of accounting literature 

has discussed the theoretical concepts and doctrines underlying 

accounting practice. Financial accounting and reporting standards are 

subject to change when the dynamics of the economic environment neces¬ 

sitate improved ways to account for and report economic events in the 
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financial statements. The FASB in 1974 recognized the need to formalize 

a conceptual framework that would provide guidance in establishing fu¬ 

ture standards for financial accounting and reporting. This framework 

is promulgated in the Statements of Financial Accounting Concepts. 

The Conceptual Framework 

The first pronouncement in the Statement of Financial Accounting 

Concepts Series was issued in 1978. Currently, six authoritative pro¬ 

nouncements comprise the conceptual framework for financial reporting: 

No. 1 - Objectives of Financial Reporting by 

Business Enterprises 

No. 2 - Qualitative Characteristics of Accounting 

Information 

No. 3 - Elements of Financial Statements of Business 

Enterprises 

No. 4 - Objectives of Financial Reporting by Nonbusiness 

Organizations 

No. 5 Recognition and Measurement in Financial Statements 

of Business Enterprises 

No. 6 Elements of Financial Statements, a Replacement of 

No. 3 and Amendment to No. 2 

All statements 

logical order. 

were studied according to content rather than in chrono- 

The results of the analysis follow: 

SFAC No. 1 and SFAC No. Objectives of Financial Reporting 

SFAC No. 1, Objectives of Financial Reporting by Business Organiza¬ 

tions, and SFAC No. 4, Objectives of Financial Reporting by Nonbusiness 

Organizations, recognize that financial reporting extends beyond the 

general purpose financial statements. This study, however, was limited 

to the general purpose financial statements. Throughout the two pro¬ 

nouncements, there was a consistency in the purpose and role of report¬ 

ing objectives: 

* Financial reporting is not an end in itself but is intended 

to provide information that is useful in making (business 

and) economic decisions - for making reasoned choices among 

alternative uses of scarce resources (in the conduct of 

business and economic activities) . 

* The objectives set forth stem largely from the needs of 

those for whom the information is intended. 

* The objectives are affected by the economic, legal, 

political, and social environment in the United States. 
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* The objectives are also affected by characteristics and 

limitations of the information that financial reporting can 

provide. 

The Objectives of Financial Reporting, as summarized in Table 1, 

identified the financial information needed by external users. Each 

Table 1. Objectives of Financial Reporting. 

Business Organizations 

SFAC No. 1 

Nonbusiness Organizations 

SFAC No. A 

1. Provide information that is 

useful to present and potential 

investors and creditors and 

other users in making rational 

investment, credit, and similar 

decisions. 

2. Provide information to help 

present and potential in¬ 

vestors and creditors and 

other users in assessing the 

amounts, timing, and uncer¬ 

tainty of propective cash 

receipts for interest, loan 

payments, and/or dividends. 

3. Provide information about 

the economic resources of an 

enterprise, the claims to 

those resources, and the 

changes in the resources and 

claims to resources. 

a. Economic resources, obli¬ 

gations, and owners' equity 

b. Enterprise performance 

and earnings 

c. Liquidity, solvency and 

funds flow 

d. Management stewardship 

and performance 

e. Management explanations 

and interpretations 

1. Provide information that is 

useful to present and 

potential resource providers 

and other users in making 

rational decisions about the 

allocation of resources to 

those organizations. 

2. Provide information to help 

present and potential re¬ 

source providers and other 

users in assessing the 

services provided in relation 

to the resources used and the 

ability to continue. 

3. Provide information about the 

economic resources, obli¬ 

gations, and net resources of 

the organization and the 

changes in those resources 

and net resources. 

a. Economic resources, obli¬ 

gations, and net resources 

b. Organization performance 

c. Liquidity and the nature 

of the relation between 

inflows and outflows 

d. Service efforts and 

accomplishments 

e. Manager's explanations 

and interpretations 
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statement acknowledged the user's need for information to assist in (1) 

making economic resource allocation decisions, (2) estimating the future 

return and the entity's ability to continue, and (3) evaluating the 

financial condition and operating performance of the entity. 

The only significant difference between business and nonbusiness 

organizations addressed in these pronouncements was the way in which the 

entities obtained their resources (SFAC No. 4, 1980). Investor/owners 

are the resource providers to business organizations. They expect a 

return on their investment in the form of stock price appreciation, div¬ 

idends, etc. Resource providers to nonbusiness organizations do not 

expect returns on their investment, or if some benefit is expected, it 

is not proportional to the amount donated (invested). Therefore, the 

objectives of financial reporting as stated in SFACs Nos. 1 and 4 were 

essentially the same for both types of organizations given the particu¬ 

lar purpose for which they were formed. 

SFAC No. 2 and SFAC No. 6: Qualitative Characteristics of Accounting 
Information 

The quality of information originally addressed in SFAC No. 2, 

Qualitative Characteristics of Accounting Information, was written for 

business organizations. SFAC No. 6 amended that pronouncement by making 

it applicable to nonbusiness organizations. Therefore, the standards 

for the quality of information in financial reporting by business and 

nonbusiness organizations are identical. 

"Quality" information is required to be understandable and useful 

for decision making purposes. Decision usefulness will depend on the 

relevance and the reliability of the information provided. Relevant 

data must be timely and have either predictive value or feedback value, 

or both. Reliable data must be verifiable, neutral (unbiased), and 

representationally faithful (accurately portray the economic results of 

financial transactions). The financial information that is provided is 

done so within the constraints of the materiality doctrine and must be 

cost beneficial to the issuing entity. 

SFAC No. 3 Superseded by SFAC No. 6: Elements of Financial Statements 

When financial statements are issued, they should include financial 

data to meet the information needs of users as conceptualized in SFAC 

No. 1 and SFAC No. 4, Objectives of Financial Reporting. SFAC No. 3, 

Elements of Financial Statements of Business Enterprises, was originally 

issued for business organizations. Upon further consideration of busi¬ 

ness and nonbusiness organizations, the FASB issued SFAC No. 6, Elements 

of Financial Statements, which superseded SFAC No. 3. 

The Elements of Financial Statements for both business and nonbusi¬ 

ness organizations are presented in Table 2. The pronouncement identi¬ 

fied the elements as assets, liabilities, equity/net assets, revenues, 

expenses, gains, and losses. Equity is defined as a claim or right to 

assets. Equity and net assets are interchangeable terms in business, 

but equity cannot be used in the nonbusiness organization due to the 

lack of owners. 
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Table 2. Elements of Financial Statements for Business and 

Nonbusiness Organizations. 

Business Organizations Nonbusiness Organizations 

1. Assets 1. Assets 

2. Liabilities 2. Liabilities 

3. Equity 3. Net Assets 

a. Revenues a. Revenues 

b. Expenses b. Expenses 

c. Gains c. Gains 

d. Losses d. Losses 

e. Investments by owners 

f. Distributions to owners 

g- Comprehensive income 

Three additional elements are required for business organizations 

— comprehensive income, investments by owners, and distributions to 

owners. The lack of an ownership claim exempts the nonbusiness organi¬ 

zation from these three elements. Essentially, elements required in 

financial statements are the same for business and nonbusiness organiza¬ 

tions except for the ownership elements. Because there can be no owner¬ 

ship interest in nonbusiness organizations, the elements of financial 

statements can be considered similar for both business and nonbusiness 

organizations. 

SFAC No. 5: Recognition and Measurement in Financial Statements of 
Business Enterprises 

Elements of financial reporting must be recognized and measured to 

be reported in the financial statements. Recognition and measurement 

are applied according to the accrual basis of accounting. Revenues, 

expenses, gains, and losses are those changes in equity/net assets that 

are subject to measurement and recognition. Accrual accounting princi¬ 

ples are applied in the measurement and recognition process for business 

organizations and most nonbusiness organizations. 

SFAC No. 5 addressed the principles of recognition and measurement 

in financial statements of business enterprises only. Most nonbusiness 

organizations also follow the accrual basis of accounting. However, 

there are some nonbusiness organizations that are permitted to use 

accrual, modified accrual, and/or cash basis accounting. This inconsis¬ 

tency in practice creates differences between various types of nonbusi¬ 

ness organizations as well as differences between business and nonbusi¬ 

ness organizations. The differences affect the values of the elements 

presented in the financial reports. 
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The Governmental Accounting Standards Board is about to issue a new 

reporting standard which will require the use of accrual accounting for 

all governmental type fund groups. If this change is implemented, meas¬ 

urement and recognition principles will be consistently applied by non¬ 

business entities. Both business and nonbusiness organizations would be 

required to apply the principles of accrual accounting in the measure¬ 

ment and recognition of revenues and expenses. It is mostly likely that 

the FASB will reconsider SFAC No. 5, Recognition and Measurement in 

Financial Statements of Business Enterprises, in light of the proposed 

governmental accounting standard and may address this concept statement 

to both business and nonbusiness organizations as it has done for Con¬ 

cepts Statements No. 2 and No. 3. 

SUMMARY AND IMPLICATIONS 

The Statements of Financial Accounting Concepts have been reviewed 

to determine the basis for similarities and differences in financial 

reporting by business and nonbusiness organizations. Summarized in 

Table 3, the objectives of financial reporting for business and nonbusi¬ 

ness organizations were determined to be identical with only a slight 

change in terminology to recognize the nonownership characteristic of 

nonbusiness organizations. 

Table 3. A Summary of the Similarities and Differences in the 

Conceptual Framework for Financial Reporting between 

Business and Nonbusiness Organizations. 

SFAC PRONOUNCEMENT 

APPLICABLE TO 

BUSINESS NONBUSINESS 

TOPIC ORGANIZATION ORGANIZATION CONCLUSION 

Objectives of 

Financial Reporting No. 1 No. 4 Similar 

Qualitative Character¬ 

istics of Accounting 

Information No. 2 No. 2 

amended by 

No. 6 Similar 

Elements of 

Financial Statements No. 3 

superseded 

by No. 6 No . 6 Similar* 

Recognition and 

Measurement No. 5 N/A Different** 

Note: *Excludes ownership elements which do not exist for non¬ 

business organizations. 

**Due to the fact that some nonbusiness organizations may not 

follow accrual basis of accounting. 
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The qualitative characteristics of accounting information for fi¬ 

nancial reporting applied to both business and nonbusiness organiza¬ 

tions. Elements of financial reporting for business and nonbusiness 

organizations were identical for presenting the statement of financial 

position — assets, liabilities, and equity/net assets. Elements for 

financial reporting of operating activities were identical for business 

and nonbusiness organizations — revenues, expenses, gains, and losses. 

There were three statement elements that are applicable only to business 

organizations — investments by owners, distributions to owners, and 

comprehensive income. This difference is a natural result of the lack 

of owners in nonbusiness organizations. 

Therefore, the only conceptual basis for differences in financial 

reporting by business and nonbusiness organizations is found in SFAC No. 

5, the recognition and measurement principles applied to revenues, ex¬ 

penses, gains, and losses. This difference could be eliminated with the 

issuance of GASB accrual accounting requirements and the continued trend 

of the FASB in issuing concepts statements. 

It is the author's opinion that if the conceptual framework con¬ 

tinues to develop in the pattern established, concepts will not be 

separately issued for business and nonbusiness organizations. The 

treatment of an accounting/reporting entity, without reference to its 

organizational goal (business or nonbusiness), would be a new approach 

for the profession with significant impact on the FASB's review of 

outstanding GAAP within the conceptual framework. Revised and future 

reporting standards, if issued without reference to business and non¬ 

business organizations, would eliminate inconsistent treatments of 

similar economic events. 

Given this scenario, it would then be feasible to consider the 

format of presentation of the general purpose financial statements. 

Significant differences in format of presentation currently exist 

between business and nonbusiness organizations. According to this 

study, the development of the conceptual framework does not appear to 

support these differences. If the communicative efficacy of general 

purpose financial statements is necessary for the efficient allocation 

of economic resources, then it is incumbent upon the accounting profes¬ 

sion to study the issue of statement format in financial reporting by 

business and nonbusiness organizations. 
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STATISTICAL VARIABILITY IN THE FAILURE STRENGTH 

OF BERYLLIUM FILAMENTS3 
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INTRODUCTION 

It is well known that the ability to predict the failure of com¬ 

posite materials is severely limited by the inherent scatter in their 

experimental strength values. This makes design, based on these values, 

a very difficult (and, even, hazardous) procedure. 

It is therefore useful to forsake the deterministic approach for a 

probabilistic methodology. Weibull1 introduced the basic elements of 

the statistical approach in what is now known as the Weakest Link Theory 

(WLT), which states that fracture of a brittle material occurs when a 

critical stress associated with the weakest link or largest flaw present 

in the material is exceeded. The applicability of this theory is lim¬ 

ited to tensile states of stress, although WLT-based statistical models 

for failure under multiaxial states of stress have been presented in the 

literature (for example, the Weibull Principle of Independent Action2, 

and those due to Batdorf3’14, Evans5, and Evans and Jones6). 

The Principle of Independent Action leads to non-conservative esti¬ 

mates for the probability of failure because the contributions of com¬ 

bined principal stresses to final fracture is neglected. The 2-compo- 

nent form of the Batdorf models makes analysis of anisotropic materials 

complicated. In this present formulation the Evans models, as they 

apply to multiaxial stress states, are difficult to use because a state 

of stress of pure equitriaxial tension cannot be attained in practice. 

Because of these reservations, the WLT theory remains in widespread 

use for the analysis of brittle or filamentary composite materials. It 

has thus been used to study the failure strength of (a) single fila¬ 

ments7, (b) bundle of filaments8 (utilizing such concepts as the "chain 

of bundles"9 and equal loading sharing10 among survivor fibers and (c) 

complete composite materials11. 

In the present work, the Weibull theory is applied to the analysis 

of the distribution of experimentally observed tensile fracture strength 

values of beryllium wire filaments. Beryllium has always excited great 

interest as a possible reinforcement material, with its high specific 

modulus and specific strength. High cost, brittle behavior, and toxi¬ 

city have, however, been its drawbacks. It is of interest, therefore, 

to further characterize these filaments in order to widen their range of 

possible applications in metal-matrix composites. 

Manuscript received 28 May 1986; accepted 18 July 1986. 
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THEORY 

In a filament, flaws of a range of severity either exist after fab¬ 

rication or occur during service. The fiber volume can be conceptually 

divided into equal small elements such that the severity of the flaw(s) 

contained in each of these elements determines the strength of the ele¬ 

mental volumes. The combined strength of the elemental volumes consti¬ 

tutes a population of strengths which may be represented by a probabili¬ 

ty distribution function, f(o), where f(o) do is the probability of 

finding the strength of an elemental volume in the range o to (o + do). 

The cumulative probability distribution function, F (o) is thus 

F(o) 1 w n 

f(o) do 

Weibull1 suggested that the function F(o), given by 

F(0) = 

ra 

provided a good empirical fit to a variety of experimental data and was 

mathematically of a simple form for easy application. 

Defining G(o) as the probability that a filament will fracture in 

the stress range o to o then we can write, for small values of 

G(o) can be estimated from the relation 

G(a) = n/N 

The linearized form of equation (1) is 

= - mlno + mln(o-o ) (2) 
o y 

The usual practice is to put o =0 (leading to a 2-parameter Weibull 

model) . 

In In 

l-G(o) 
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Although c = 0 is intuitively acceptable, it is of more practical 

significance toU obtain a value of a >0, leading to a 3-parameter 

Weibull model. 

The values of m and o in the 2-parameter model and of m, o , and 

o in the 3-parameter model may be obtained using (a) a least square 

f^t, (b) the maximum likelihood estimation method12, and (c) the method 

of moments13. Recently, Talreja14 has suggested a new approach — the 

standardized variable method. 

DATA, RESULTS, AND DISCUSSION 

Five filaments of beryllium, length 250 mm and 

were heated to 760°C for 5 minutes and tested in 

temperature of 18°C, to obtain the following fracture 

in order, 739, 748, 757, 770, and 788. 

diameter 0.13 mm, 

tension, at room 

stresses (in MPa), 

By plotting 

estimated to be 

equation 

these results in the manner presented in Fig. 1, 

735 MPa. The values of m and o that fit the 
U 

1 

a was 

linear 

In In 

1-0(o) 

-mine + min (o-735) 
o 

(3) 

are given in Table 1. These are the "3-parameter" results. 

Table 1. Weibull model results for the failure strength of 

beryllium filaments. 

a (MPa) 
h 

Linear 

In In 

fit 

1 

l-G(o) 

Correlation 

coefficient of 

linear fit 

Weibull Model 

3-parameter 

735 

2-parameter 

0 

-3.02 + 0.881n(o-735) = -226.84 + 34.13 lno 

0.9927 0.9690 

m 0.88 34.13 

o (MPa) 30.93 769.97 

MLF. of m not obtained* 38.00 

MLE of o (MPa) not obtained* 
o 

767.72 

*Not obtained because MLE in this model is not recommended for 

sample size <_ 10 (see Reference 15). 
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Figure 1. 

Two methods were used to obtain the values and m and o for the 

2-parameter model, viz.(a) a linear fit of 

In In 

1 
-mlno + mines (4) 

l-G(a) 

and (b) the maximum likelihood method. 

Consider an alternative form of the Weibull survivorship function 
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in which 0 = exp a m (5) 
o 

The maximum likelihood equations (for k values of o) are 

% ^ 

The terms 9 and m are the maximum likelihood estimates of 0 and m, re¬ 

spectively. Equation (6) was solved for m by using an iterative pro¬ 

cedure, with the aid of a computer, using the linear fit value of m as a 

first guess. Then the maximum likelihood estimate of o was obtained 

from the relation given in equation (5). The values of m and o using 

both methods and the "2-parameter" linear fit results are presented in 

Table 1. 

The variability of the failure strength is reflected in the value 

of the exponent m. In the 2-parameter model, the smaller the value of m 

the larger the variability. It can be shown that, in this model, the 

variability, C0V2 is given by 

In the 3-parameter, we have the mean failure stress, o, given by 

o 0 (!) 
o 

-j /m 
(9) 
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and the standard deviation of the failure stress, S, given by 

thus making the coefficient of variation, C0V3, being given by 

C0V3 = S/a (10) 

With the present results, the experimentally determined COV = 2.53% 

while the C0V2 and C0V3 are 3.76% and negligible quantity, respectively. 

The conclusion of this present work is that the variability of a 

brittle metal filament can be specified in terms of an appropriate and 

physically-acceptable Weibull model. 

NOTATION 

a failure stress (in MPa) 

o location parameter or threshold stress at which G(a) = 0 

V (in MPa) 

a normalizing stress or scale parameter (in MPa) 
O 

m Weibull shape or shape parameter 

n the position of the failure stress when the failure stress 

results are arranged in ascending order 

N total number of specimens in the test programme 

T the gamma function 

w (length of filament)/(diameter of filament) 
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INTRODUCTION 

It is perhaps axiomatic to state that the design of solar energy 

conversion devices requires, as a primary input, a knowledge of the 

values of global solar radiation incident upon a horizontal surface in 

the location of such devices. It is also true, however, that a large 

number of locations in the U.S. currently either do not have a network 

of stations equipped with reliable solar radiation instrumentation or 

else have such stations but the records are only short-term (in some 

cases, less than 10 years' data). 

In the state of Alabama there are only 3 stations in the Basic 

National Weather Service NOAA network for solar radiation. These are 

Mobile, Montgomery, and Birmingham with monthly averaged data based on 

derived hourly estimations. The body of data spans the period 1952 to 

date. In 10 other stations, (Auburn, Decatur, Florence, Muscle Shoals, 

Redstone Arsenal-Huntsville, Guntersville, Huntsville-UAH, Scottsboro, 

Stevenson, and Tuscumbia) there are global radiation measuring devices 

that have been in use for varying periods of time but, in all cases, 

less than 10 years. The data are either hourly records or summed daily 

readings. 

At these latter stations it has become customary, in one approach, 

to estimate the available global solar radiation by utilizing reliable 

long-term meteorological data, latitude, and long-term global solar 

radiation data of a nearby location to test the applicability of empiri¬ 

cal relations for global solar radiation that have been presented in the 

literature . 

This is the approach adopted in the present work with respect to 

three stations in Alabama: Birmingham, Huntsville and Montgomery. The 

relevant data are given in Tables 1, 2, and 3. 

EMPIRICAL RELATIONS 

Several empirical relations have been developed to estimate the 

global solar radiation using various parameters such as sunshine hours 

r 1—A], relative humidity and sunshine hours [5], the latter two and mean 

ambient temperature [6], declination angle of the sun and latitude [7- 

10], the latter two and sunshine hours [11-12], number of rainy days in 

a month, sunshine hours, latitude and some location parameters [6], sun- 

^anuscript received 28 May 1986; accepted 29 July 1986. 
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Table 
(a) 

Measured monthly mean daily climatological data 

for Birmingham, AL (latitude: 33°34'N; longitude: 

86°45'W; altitude: 192m) 

Month 

T 
m 

(°C) 

T 
max 

(°C) 

C 

(tenths) RH 

No. of days 

with rain 

>0.25 mm 

Jan 7.2 12.3 6.9 0.62 11 

Feb 8.3 13.7 6.5 0.55 10 

Mar 12.7 18.7 6.5 0.54 11 

Apr 17.2 23.4 5.8 0.52 9 

May 21.4 27.4 5.9 0.56 10 

June 25.4 31.2 5.9 0.57 9 

July 26.7 32.2 6.4 0.61 12 

Aug 26.4 32.0 5.8 0.61 10 

Sept 23.9 29.7 5.6 0.60 8 

Oct 17.9 24.3 4.6 0.55 6 

Nov 11.9 17.8 5.7 0.57 9 

Dec 7.9 13.1 6.5 0.61 11 

(a) Data taken from Reference [31] 

Table 2. Monthly mean daily radiation and sunshine hours' data 

from Birmingham, AL (latitude: 33°34'N; longitude: 

86°45'W; altitude: 192m) 

Month Q U) n(b) N(d) 

(MJm • day *) (h) (MJm 2 day *) (h) 

Jan 8.02 4.2 19.17 10.08 

Feb 10.97 5.4 24.08 10.84 

Mar 14.71 6.5 30.37 11.86 

Apr 18.99 8.1 35.93 12.87 

May 21.07 9.1 39.65 13.75 

June 21.77 9.2 41.04 14.19 

July 20.54 8.2 40.18 13.98 

Aug 19.56 8.3 37.13 13.22 

Sept 16.51 7.5 32.20 12.25 

Oc t 13.74 7.4 25.93 11.20 

Nov 9.74 5.7 20.38 10.30 

Dec 7.51 4.5 17.57 9.82 

(a) Measured data [32] 

(b) Data taken from Reference [311 

(c) and (d) Calculated values using relations given by 

Duffie and Beckman [33] 
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Table 3. Monthly mean daily radiation and sunshine duration data 

from Huntsville, AL (latitude: 34 °39'N; longitude: 

86 ° A 6 ’ W; altitude: 190 m). 

Month Q (a) 
(b) 

n N fd) Q (e) 
VTC 

(MJm 2 day 1 ) (h) (MJm z day 1) (h) (MJm 2 day *) 

Jan 7.49 5.6 18.58 10.01 9.10 

Feb 10.92 5.4 23.64 10.83 10.86 

Mar 13.93 7.7 30.45 11.93 16.22 

Apr 18.00 8.6 36.27 13.01 19.60 

May 20.90 9.3 40.04 13.92 21.78 

June 22.43 9.6 41.26 14.32 22.49 

July 21.38 9.8 39.78 13.95 22.33 

Aug 20.34 8.6 35.94 13.06 19.38 

Sept 15.19 8.2 31.86 12.26 17.35 

Oct 13.82 7.0 23.60 10.89 12.54 

Nov 9.18 5.6 18.43 10.01 9.03 

Dec 7.92 5.4 16.57 9.67 8.11 

(a) Measured data [34] 

(b) Measured data [31] 

(c) and (d) Calculated values obtained using relations given 

by Duffie and Beckman [33] 

(e) Calculated values of the global solar radiation using equation 

(27) and the data presented in columns 3, 4, and 5 of this 

table 

shine hours, relative humidity, maximum ambient temperature, latitude, 

altitude and some location parameters [13], and precipitable water, tur¬ 

bidity and surface albedo [14]. This list of relevant parameters, which 

is by no means exhaustive, serves to accentuate the fact that global 

solar radiation does not lend itself to universal formulation. A study 

of the applicability of these relations to specific local climatic con¬ 

ditions becomes unavoidable. 

The various empirical relation 

follows: 

°T " Q0 
(0.18 + 0.55n/N) [15 

= Q0 
(0.23 + 0.48n/N) [2] 

= Q0 
(0.20 + 0.48n/N) [16 

O
 

O
' 

II (0.28 + 0.52n/N) [16 

o
 

O
' 

II (0.26 + 0.50n/N) [16 

o
 

o
 

II (0.18 + 0.62n/N) [17 

tested in the present work are as 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
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Q' (0.35 + 0.6ln/N) [18] (7) 

Qq (0.29 cos <t> + 0.52n/N) [3] (8) 

Qq (0.316 cos <t> + 0.52n/N) [3] (9) 

0.042[60 + (1406.2n2 + 7426.6n)*] [19] (10) 

0.042(775 - 28.97C) [20] (11) 

0.042(751 + 0.845C - 3.56C2) [20] (12) 

Qq(1 - 0.64C ') [21] (13) 

Q0(0.803 - 0.34C' - 0.458C'2) [22] (14) 

0.042(42 + 12 In x)n [23] (15) 

0.042(35 + 11 in x)N [23] (16) 

0.042(464 + 265n/12 - 248RH) [5] (17) 

0.042[490(n/12) °'357- RH "°-262] [5] (18) 

0.042[460 exp {0.607(n/12 - RH}] [5] (19) 

1.53 K exp[<j>' (n/12 - R°'33/100 - 1/T )] [13] (20) 
max 

KN 
— [1.0 + 0.8n/N] [1.0 - 0.2 t] [24] (21) 

12 0.1R0-5 

0.042[4.9n*‘31 + 10500(sin 0)2'1] [25] (22) 

number of days in the month 

Qq (0.414 + 0.4n/N - 0.0055 WAT) [26] (23) 

where 

WAT = RH (4.7923 + 0.364 T + 0.0055 T 2 + 0.0003T 3) 
m m m 

Qa exp x [27] (24) 

where x = 6' (n/N - RH/15 - 1/T ) 
max 

and Q = [1.7 - 0.458(|)' ] 
2 ON 

1 + 0. !<(> 
+ 100 6 cos 0.042 

Qn[exp - 0.09(1 - cost ttC ') sec3 (j) ] [28] (25) 
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RESULTS AND DISCUSSION 

The results of the calculations using equations (1) to (25) for 

Birmingham are presented in Table A in terms of the values of the root 

mean squared error (RMSE). It is seen that the most "acceptable" empir¬ 

ical relations (arbitrarily chosen as those yielding RMSE less than 

1.00) are of the form 

Qt = Q0(a + bn/N) (26) 

Of this genre, equation (1) gave the best results. It seems appropri¬ 

ate, therefore, to estimate the actual values of the coefficients a and 

b in equation (26) by using the measured values of and n (Table 2) 

and the calculated values of and N (Table 2) and employing a standard 

linear regression routine. Such a procedure yields 

Qt = Qo(0.21 + 0.50/N) (27) 

Equation (27) has been used to estimate the values of Q for Hunts¬ 

ville and Montgomery. The results are very encouraging in that the RMSE 

values calculated from Tables 3 and 5 are only 1.27 and 0.22 for Hunts¬ 

ville and Montgomery, respectively. The results for Huntsville are, 

strictly speaking, tentative since only about 5 years' reliable measured 

global irradiation data currently exist for this station. Estimates for 

Table A. 
(a) 

Values of the root mean square error (RMSE) 

for the 25 models tested with data of Birmingham, 

Equation No. RMSE Equation No. RMSE 

1 0.23 1A 2.53 

2 0.A1 15 1.8A 

3 0.6A 16 9.02 

A 2.65 17 5.89 

5 1.65 18 3.88 

6 1. A3 19 5.A6 

7 1.27 20 3.57 

8 1.A5 21 2.39 

9 2.13 22 5.71 

10 3.0A 23 2.75 

11 11.09 2A 1.26 

12 11.9A 25 9.70 

13 2.A6 

(a) RMSE 

12 
(Q estimated - Q measured)- 

t=l 1___ 

12 

(b) The relevant data are in Tables 1 and 2. 
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for Mobile using equation (27) were not obtained because long-term 

reliable n/N data for this location are not currently available. How¬ 

ever, all indications point toward reasonably good closeness between 

these estimates and the measured Q data. This surmise is based on the 

geographical proximity between Mobile and Birmingham and some similari¬ 

ties in their climatic patterns. 

Table 5. Monthly daily radiation and sunshine data for Montgomery, 

AL (latitude: 32°18'N; longitude: 86°24'W; altitude: 62m). 

Month Q(a) 

(MJm 2 day *) 

n/N(b) (c) (d) Q(c> 
v0 

(MJm 2 day 1) 

Q «> 
u C 

(MJm 2 day 1 

Jan 8.53 0.47 19.69 8.76 

Feb 11.50 0.54 24.32 11.67 

Mar 15.21 0.58 30.60 15.30 

Apr 19.62 0.65 36.03 19.28 

May 21.53 0.65 39.61 21.19 

June 22.38 0.66 40.93 22.10 

July 20.89 0.63 40.11 21.06 

Aug 19.81 0.65 37.18 19.89 

Sept 16.66 0.62 32.36 16.83 

Oct 14.32 0.66 26.19 14.14 

Nov 10.39 0.56 20.80 10.19 

Dec 8.16 0.50 18.23 8.39 

(a) Measured data [32] 

(b) Measured data [31] 

(c) Calculated value obtained using relations given by Duffle 

and Beckman [33] 

(d) Calculated values of global solar radiation using equation 

(27) and the data presented in column 3 and 4 of this table 

CONCLUSION 

In many locations where global solar radiation recording instru¬ 

mentation is not available or has only been recently Installed, this 

parameter would have to be estimated from empirical relations. In 

recent years, this type of work for these kinds of locations in the U.S. 

has been growing [28, 29]. The present work is a contribution to this 

body of literature. 

The main conclusion of this work is that the following empirical 

relation may be used to estimate the values of global solar radiation in 

the State of Alabama (30.5°N to 34.8°N latitude belt): 

Qt = Qo (0.21 + 0.50 n/N). 
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Global Solar Radiation 

NOMENCLATURE 

C cloud cover, tenths 

C' cloud cover, as a decimal (= C/10) 

H station altitude above sea-level, m 

K latitude factor, eguals 0.042 [XN + ^ cos (j)) 102 

+0.5 (12-N)], MJm 2 day 1 lj 

n monthly mean daily number of hours of observed bright 

sunshine 

N monthly mean daily number of possible sunshine hours between 

sunrise and sunset 

Q monthly mean daily extraterrestrial solar radiation on a 

horizontal surface, MJm 2day * 

Q ' monthly mean daily global solar radiation on a horizontal 

surface for a clear day [33], MJm 2day 1 

Qt monthly mean daily global solar radiation on a horizontal 

surface, MJm 2day 1 

R monthly mean daily relative humidity = RH x 100 

RH monthly mean daily relative humidity, as a decimal 

t ratio of number of rainy days (with precipitation > 0.25 mm) 

to total number days in a given month 

monthly mean daily average ambient temperature, °C 

T monthly mean daily maximum ambient temperature, °C 
max 

x equal 1, 2, ... 2, 1, for Jan, Feb, ... Nov, Dec. 

8 monthly mean daily relative humidity factor 

(j) latitude of location, degrees 

(j)' latitude of location, radians 

0 noon altitude of sun on the 15th day of the month, degrees 

<l> the seasonal factor for an inland station in the Northern 

Hemisphere having values of 1.28, 1.38, 1.54, 1.77, 2.05, 

2.30, 2.48,2.42, 2.36,1.73, 1.38, 1.17, for Jan, Feb, ... 

Nov, Dec [6] 

X equals (0.2) / (1 + 0.1 4>) 
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Journal of the Alabama Academy of Science, Vol. 57, No. 4, October 1986. 

REVIEW 

Mount, Robert H. (ed.). 1986. VERTEBRATE ANIMALS OF ALABAMA IN NEED OF 

SPECIAL ATTENTION. Department of Research Information, Alabama Agri¬ 

cultural Experiment Station, Auburn University, Alabama 36849. 124 pp. 

$12.00 (Alabama residents add 6% sales tax). 

Public concern for those organisms generally not exploited by man 

has until recently been virtually nonexistent. "If you can't eat 'em 

and you can't sell 'em, what good are they?" — a question all too 

familiar to most biologists, is indicative of an attitude that seems to 

pervade most civilized cultures. Attitudes in this country, however, 

are beginning to change, as is evidenced by the growing number of State 

natural heritage programs. 

In 1982 the Alabama Legislature recognized "that it is in the pub¬ 

lic interest to preserve, protect, perpetuate, and enhance nongame 

wildlife resources of Alabama through preservation of a satisfactory 

environment and ecological balance". To address this need a Nongame 

Wildlife Program, funded by a tax refund-checkoff system, was created. 

To develop a foundation upon which the program could be based, a confer¬ 

ence was convened at Auburn University in July 1983. During the 

conference, which was open to the public, committees of specialists 

discussed the status of each nongame member of the State's vertebrate 

fauna. Those species or subspecies considered to "warrant special 

attention because they are poorly known, declining, or believed to face 

survival problems" were assigned to one of four "priority categories" 

("poorly known, special concern, threatened, or endangered"). Verte¬ 
brate Animals of Alabama in Heed of Special Attention consists of 

individual accounts (contributed by 28 authors) for each of the 105 

forms placed in the priority categories. 

The publication is divided into four major sections -- fishes, am¬ 

phibians and reptiles, birds, and mammals. Each section begins with a 

list of committee members, a general introduction to the group, and a 

list of species or subspecies with their categorial assignment and 

current level of protection. Individual accounts follow and include 

priority category, common name, scientific name, family, order (and 

suborder for snakes and lizards), other names, general description, 

color photograph, range, habitat, life history/ecology, basis for status 

classification, recommendations, selected references, and author's name 

and address. 

Maps of the counties, natural regions, and rivers in Alabama are 

included for reference. An appendix contains a list of species and 

subspecies that are being considered for possible federal listing as 

threatened or endangered but were not included in either of those 

categories by the conference committees. 
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Review 

A striking aspect of this publication is the fine color photographs 

of all but three (apparently no photographs were available for them) of 

the organisms discussed. The numerous contributing photographers are to 

be commended. 

Although this is a somewhat technical publication, and will obvi¬ 

ously be of greatest utility to the student of Alabama natural history, 

it is clearly and concisely written and is organized in a manner such 

that it can be comprehended by persons without a biological background. 

This volume should be in the hands of every landowner, land manager, 

planner, developer, conservation officer, high school biology teacher, 

and concerned citizen in the State. These are the persons who are in the 

best position to make a positive impact on the status of many of the 

vertebrate animals of Alabama in need of "special attention." 

This publication is an important reference on Alabama's diverse 

nongame vertebrate fauna and is well worth its nominal cost. A compan¬ 

ion volume, Vertebrate Wildlife of Alabama, resulting from the same 

conference, is essentially an annotated checklist of Alabama's almost 

900 vertebrate species. It is also well worth its $4.00 cost (plus 6% 

sales tax for Alabama residents) and is available from the same source. 

Edward E. Wester 

Department of Zoology-Wildlife 
Auburn University, AL 56849 

250 



Journal of the Alabama Academy of Science, Vol. 57, No. 4, October 1986. 

INDEX 

AAS summer science institute, the 1985   171 

Aboriginal sites in southwestern Alabama, archaeological 

investigations at photohistoric and historic . 203 

Absher, K. 167 

Accounting education in the U.S., 1890-1950, a brief 

history of. 167 

Accounting model with selected railroad accounting and 

reporting practices, a comparative analysis of the 

traditional U.S. 166 

Acousto-optical deflectors applied to large memory optical 

correlation. 156 

Acquired Immunodeficiency Syndrome (AIDS): case report and 

update on infectious complications . 183 

Aerobic capacity, effects or handheld weights on . 188 

Aggarwal, M.D. 157 

Agresti, D.G. 154, 157 

Agricultural options as a management tool . 163 

Alcoholism in the elderly. 187 

Aldose reductase inhibitory activity of substituted 2-oxo- 

quinoline-l-acetic acids, in vitro . 123 

Alexander, D. . 159 

Analysis: a powerful problem-solving tool for science 

teaching, elementary dimensional . 176 

Anderson, J. 105 

Aneides aeneus (Caudata, Plethodontidae), responses to a 

magnetic field by. 215 

Angus, R.A. 113, 131 

Antarctic soils as analogues to martian regolith, Mossbauer 

and optical spectroscopic evaluation of . 157 

Antebellum "Big" houses in Greene County, Alabama, 

1820-1860, location of . 152 

Anthropological research at the University of South Alabama, 

current. 197 

Appel ,A.G.57,119 

Appelman, N.H.J. 163 

Areola limestone-marl interval. Upper Cretaceous Mooreville 

Chalk, south-central Alabama, correlation and 

environmental interpretation of the . 143 

Arenetricarbonylchromium complexes, a short history of 

the direct preparation of. 133 

Arenetricarbonylchromium complexes, recent advances in 

substitution reactions of . 141 

Arenetricarbonylchromium complexes, substituent effects 

on the ultraviolent spectra of. 141 

Arledge, W.S. 136 

Arsine with dimethylaminodimethylarsine and its boran adduct, 

reactivity of a primary. 137 

4-Arylidene-and 4-isopropylidene-1-ary1-3-methy1-2- 

pyrazolin-5-ones, synthesis and reactions of . 136 

Ashley, P.R. 155 

Asymptomatic subjects, ultility of abdominal ultrasound in ... 181 

251 



Index 

Athletic selection and training, frequency of applied 

psychology in collegiate . 174 

Azaleas (Ericaeae: Rhododendron subgenus Anthodendron) in 

Alabama, leaf trichomes as an aid in identification 

of native. 128 

Bacillus thuringiensis and its beta-exotoxin on 

Spodoptera frugiperda, bioassays of . 132 

Back reef environment at Magueyes PR., community structure 

o-f a. 107 

Backman, C.B.   100, 130 

Bailey, S. 170 

Baird, J.K. 136 

Baird, W.E. 171 

Baldassarre, G.A. 100, 101 

Banks, budgeting in commercial . 165 

Barker, S.A. 112 

Barker, S.B. 48 

Baumhover, L.A. 178 

Bedsole, D.A. 200 

Bell, G.L. , Jr. 76 

Bells from historic Indian sites in central Alabama . 202 

Beryllium filaments, statistical variability in the failure 

strength of.   232 

Beverly, R. 183 

Bienville Square, lMb32, test excavations at . 200 

Birmingham boosterism: a study in southern mythmaking . 175 

Bishram, L. 102 

Biswas, P.K. 102 

Black plastic mulch on the production of several drip 

irrigated tomato varieties, effect of . 121 

Black political empowerment in three black belt Georgia 

counties, 1960-1982   174 

Blagburn, B.L.101, 110, 122 

Bluetongue disease in Alabama cattle: current status . 114 

Bobo, J.R. 161 

Bogie, D.W. 160 

Boshell, B.R. 177 

Boundary layer, a vertically-integrated model of the 

atmospheric. 154 

Bradle , J.B. 178 

Bradley, J.T. 104, 124 

Brandes, D. 152 

Brantley ,T. 118 

Brazil and the United States, intergovernmental realities in . . 173 

Breslin, F.A. 175, 180 

Brown jay at the border of its range in the Cordillera de 

Tilaran in Costa Rica, population growth of the . Ill 

Brown, J.E.. 104, 120, 121 

Brown, L.A. 153 

Brubaker, A.N. 123 

Bruess, C.E. 173 

Bryce, H.M. 104 

Buckingham, T.M. 108 

252 



Index 

Business students in selecting a college major, an analysis 

of factors that influence. 167 

Bynum, S. . 193 

Byrd, G. 39 

Cagle, M. 181 

Calhoun, C.R. 131 

Capital structure decisions, investor oriented approach to ... 163 

Career choice, university scientists perspectives of 

the effect of schooling on their. 172 

Carey, S.D. 109 

Carlton, T.A. 196 

Carmichael, E.B. 48 

Carmine, P.K. 182 

Carroll, J.M. 115 

Carter, D. A. 136 

Castleman, S. P. 143 

Cave, R.D. 117 

Cellulose: rate dependence on water concentration, dilute 

acid hydrolysis of. 142 

Chappell, C.R. 158 

Chase, D.W. 198 

Chattahoochee valley, comments on a middle woodland stone 

mound in the lower. 201 

Chemistry in communist China . 137 

China - a forester's viewpoint. Peoples Republic of . 149 

Christens-Barry, W. 193 

Circadian rhythms in intracranial pressure . 192 

Citrus whitefly (Homoptera: Aleyrodidae) on ornamental 

plants in Alabama, management of . 118 

Clark, E.M. 118 

Clark, M.W. 145 

Cliburn, J.W. 215 

Climatic change vs. variability: is there really a 

difference and can we find it?. 152 

Cline, G.B.125, 131, 132 

Clinton, C. 197 

Coal mine ground control using a prototype expert system .... 147 

Coal mine roof falls, use of remote sensing in predicting .... 145 

Cockroach activity and distribution, field and laboratory 

studies on American. 57 

Cockroach - ant interactions. 119 

Coffee in the coronary care unit: helpful or harmful? . 180 

Coleman, W. 133 

Collembola and some effects on cotton seedlings, microflora 

of the gut of soil-dwelling. 102 

Collembola as influenced by fungal food source, reproductive 

capacity of mycophagous . 103 

Collembola with fungal agents for biological control of 

Rhizoatonia solani, interactions of mycophagous . 116 

Comfort, R.H. 158 

Cook, R.B., Jr. 203 

Cottier, J.W. 203 

253 



Index 

Cotton roots, endodermal degeneration and periderm 

development in. 109 

Courthouses: the case of Coffee County, Alabama's dual . 153 

Crawford, G.161, 167 

Creek confederacy and the Charleston fur trade 1685-1716, the . . 201 

Creek Indians, I am curious yellow and red: the use of 

body pigments by the historic . .. 203 

Cryptosporidium: excystation, site specificity, and host 

specificity, avian . 101 

Culbert, B. 148 

Culpepper, M.1.19, 180 

Curl, E.A. 102, 103, 116 

Cusic, A.K. 186 

Dagg, C.P.186, 193 

Damtew, D. 165 

Datnow, C.   175 

Datta, K.C. 105 

Davis, J.H.   155 

Deacon, G.B. 139 

Dean, S.T. 195 

deChesnay, M. 189 

Dedmon, C.L. 177 

Deka, B.K. 157 

DeLuca, M.A. 199 

Demastes, S.S. 106 

DeRuiter, J.123, 136 

De Vail, W.B. 149 

Diamond, A.R., Jr. 128 

Differential scanning calorimetry of silane-treated 

silica fillers . 139 

Dilsaver, L.M.  149 

DiMicco, W. 185 

Dinosaur, the riddle of the. 98 

Diodes with a step-index optical fiber, coupling of 

domed light-emitting. 158 

Dixie politics in the midwest: a study of George Wallace's 

1968 presidential campaign in Nebraska . 65 

DNA, spectroscopic analysis of supercoiled . 193 

Dremsa, C.J. 194 

Drought by a new index, climatological . 147 

Dumas, D. 197 

Duncan, S.F. 185 

Dunn, J. 188 

Dunnam, L. 194 

Dute, R.R. 98, 108, 109 

Eagan's Golden Rule plan: success or failure? . 169 

Earth, land-water distribution and the pear-shape of the .... 145 

Easterling, R. 188 

Eastern gray squirrel, analysis of predator-induced 

behavior in the. 119 

Eimeria sigmodontis (Apicomplexa: Fimeriidae) in 

mammalian cell cultures, development of . 122 

254 



Index 

Eimeria tuskegeensis (Protozoa: Apicomplexa) from cotton 

rats, new observations on the life cycle of. 106 

Eimeria tuskegeensis (Protozoa: Apicomplexa) in vitro, 

development of third generation merozoites of . 107 

Elder abuse, the varied presentations of. 178 

Elderly, vaccine needs of the. 192 

Elliott, R.H. 45 

Embryonic development of the freshwater pond snail, Helisoma 
sp., effects of experimental thermal variation on the . . . 127 

Embryos in response to retinoic acid, comparisons of 

inbred and hybrid mouse . 186 

Emfinger, C.M. 194 

Engerson, T.D. 179 

Envelope proteins of Salmonella typhimurium: effect 

of changes in growth temperature . 105 

Envelope proteins of Salmonella typhimurium, effect of 

growth medium on the electrophoretic pattern of . 126 

Envelope proteins of Salmonella typhimurium, influence 

of osmolarity on the electrophoretic pattern of . 129 

Epidermal growth factor with nuclei, interaction of . 128 

Esposito, R.A. 146 

Ewing, A.B. 190 

Ezell, M.R. 142 

Farm population: historical changes and recent trends, 

America's. 160 

Fenfluramine's effect on body weight — evidence 

favoring a set point. 184 

Fertilizer solubility systems, multicomponent . 138 

Fibers, temperature dependence of optical loss in 

tension-wound . 155 

Financial analysis of information system decisions, some 

(not so) obvious facts about. 169 

Financial planning: who should do it?. 164 

Financial statements for business and nonbusiness 

organizations: a study to determine the differences 

and similarities between, general purpose . 160 

Financial statements issued by business and nonbusiness 

organizations, an analysis of the conceptual basis 

for general purpose. 222 

Flower and pod absicission of soybean - an ultrastructural 

investigation . 108 

Folkerts, D.R. 120 

Folkerts, G.W. 120 

Food procurement strategies in Hale County, Alabama . 198 

Foraminiferal study dissolution indices from DSDP Site 

558A in the western North Atlantic:, a. 145 

Fraction decomposition, a type of partial . 159 

Francis, K.T. 188, 190 

Frandsen, J.C.110, 119 

Frutchey, M.P. 132 

Fuller, D.S. 200 

Fundulus similis when exposed to predation by Callinectes 
sapidus, escape behavior of . 92 

255 



Index 

Gabardi, D. . 158 

Gargus, E.B.106, 107 

Garstka, W.R.  107 

Gaskins, S.E. 182 

Geology and/or geography, preparing three dimensional models 

for use in . 143 

Germ warfare during the Civil War: the role of Luke P. 

Blackburn, M.D., attempted . 191 

Gennaro, S. 178 

Gilliland, M.J. 198 

Gillman, M.W. 201 

Golden, C.W. 169 

Gossman, M.R. 173 

Graph theory, applications of.   195 

Graves, R.J. 196 

Gray, B.M. 177 

Green, M.K. Ill 

Gregorowicz, P. 162, 163 

Gregory, D.A. 156 

Grizzle, J.M. 104 

Groundwater with geologic materials, development of an 

automated rapid analysis permeater for studying the 

interaction of contaminated . 196 

Gudauskas, R.T. 129 

Gulley, D.  164 

Gupta, V.K. 137 

Haciendas: some field notes in the thirties: a 

dissertation in the fifties, Yucatan . 199 

Hacker, H. 155 

Hall, L. 135 

Hamilton, J.133, 141 

Hangings among youth: a problem for health educators, 

autoerotic. 176 

Hanks, L.J. 174 

Hansen, A.T. 199 

Harber, G.J. 124 

Harbin, G.B. 192 

Hardwick, C.W., Jr. 125, 131 

Harlin, J.M.  148 

Harper, J.D.103, 111, 129, 132 

Hawk, J.F. 156 

Hazlegrove, L.S. 137 

Health care for high school athletes in Alabama. 180 

Heier, J.R. 168 

Hemoglobin switching toward newborn values in adult 

rats during bleeding-induced anemia is blocked 

by acetylsalicylic acid intake . 105 

Henderson, B.W. 183 

Henderson, H.A. 151 

Hendricks, H.J. 118 

Hepatitis in Alabama, delta . 181 

Hill, W.E. 142 

Himmler, F.N. 147 

256 



Index 

Hitchcock, R.R. 127 

Hollon, W. 170 

Hope Hull: a woodland chiefdom? . 198 

House Tax Bill and its potential effect on investment, 

an analysis of the 1985   164 

Howard, S.B. 136 

Howell, W.M. 110 

Hribar, L.J. 126 

Hsieh , S.W. 158 

Hunsinger, R.N. 184 

Hunter, G. 194 

Hutchinson, T.D. 140 

Hydrological geomorphology in western streams, climatic 

influences on. 148 

Hypercalcemia, the clinical spectrum of . 182 

Income in Alabama, 1950-1984, the origin and distribution of . . 161 

Ingram, J. 162 

Ion chormatography to fertilizer and soil chemistry, 

applications of. 138 

Islam, M.Q. 142 

Jail violence: a national survey . 176 

Jamacian family structure and sex roles . . 189 

Jenks, V.S. 150 

Johnson, H.G. 150 

Johnson, J. .. 188 

Johnson, J.A., Jr. 45 

Johnson, R.M. 166, 170 

Johnston, C.E. 118 

Jones, H.P. 179, 184, 186 

Jongebloed, K.E.177, 188 

Joseph, J. 105 

Joshi, R.S. 157 

Jupiter, the aurora at. 153 

Kallsen , T.J. 151 

Kamnikar, J.A. 160, 222 

Kane, W.F. 147 

Katz, J.A.51, 187 

Keefer, W.D. 144 

Keller, N. 185 

Kelly, W.E. 65 

Kempf , S.C. 124 

Kent, M.F. 167 

Kepler's law of areas, an alternative to. 157 

Khan, V. 122 

Kiely, D.E.134, 135 

King, D.T., Jr. 143, 144, 146 

King, J. 186 

Kinser, J.M. 159 

Kirchoff transformation, an application of a generalized .... 159 

Kirkland, A.F. 202 

Kline, C.R., II. 92 

Kokalis, N. 108 

Krannich, L.K. 137 

257 



Index 

Krotzer, R.S. 1 

Kurtz, L.A. . 159 

Labor, exercise and primiparas' length of first stage . 178 

Lactams derived from carbohydrates, synthesis and some 

chemistry of seven-membered . 134 

Lacy, A.W. 160 

LaFon, L.L. 51 

Lake, R.C.167, 169 

Lamb, G.M. 144 

Land use conversion in the South's Black Belt: a case study 

of Montgomery County, Alabama, rural-urban . 24 

Larkin, M.J. 110 

Lartey, R. 116 

Laser based research facility for biophysics and 

biomedicine, a. 191 

Laser radiation in gaseous NH3, self-focusing of 9pm TE C02 . . . 157 

Latin American democracy: a case study of political 

bossism in Pejibaye, Costa Rica, the origin and 

evolution of machine politics in a. 197 

Lauerman, L.H. 114 

Lawton, M.F. Ill 

Lawton, R.O.Ill, 116 

Learners: key to Alabama's future, adult . 162 

Leiter, K.   181 

Lesser cornstalk borers in Alabama peanut fields, 

seasonal abundance of . 100 

Lett, S.L. 164 

Lewis, G. 196, 232, 239 

Lewis, G.A... 104, 120, 121 

Lewis, M. Ill 

Lin, T. 134 

Lindsay, D.S. 101, 106, 107, 110, 122 

Liquid-crystal light valve, modeling for a-Si:H 

photoconductor coupled . 155 

Lishak, R.S.119, 127 

Littorina irrorata growth and mortality, effects of 

Spartina on. 123 

Lottery program, the revenue potential and incidence of 

a state. 162 

Lovelady, S.R.182, 192 

Lowther ,H. Ill 

Ludwick, A.G. 133, 134, 140 

Ludwick, L.M. 139 

Mack, T.P.100, 130 

Magnetohydrodynamic (MHD) wave propagation, the use of 

an adaptive grid finite difference method in a 

solution of spherically symmetric one-dimensional . 156 

Mahaffy, C.A.L. ....... . 133, 141 

Malaria parasite Plasmodium falciparum, 5s rRNA and 

rDNA from the human. 130 

Maori: a three-generational approach to education, the . 201 

Marasmus and Ogilvies' Syndrome secondary to laxative abuse . . . 194 

Marion, K.R. 112 

258 



Index 

Market negotiations: learning from errors or learning 

errors . 166 

Martin, J. C. 191, 193 

Masinovskey, B. 124 

Mason, W.H. 106 

Mathis, M. 140 

Maxwell, N. 178, 187 

Mayfly Dolania americana Edmunds and Traver (Ephemeroptera: 

Behningiidae) in Alabama, the. 125 

McBride, C.J. 123 

McCord, J.M. 184 

McDade, C. 170 

McDaniel, L.S. 115 

McDaniel, R.N. 121 

McGee, C.E. 120 

McKay, T. 192 

McKelvey, T.G. 186 

McLaughlin, E.W. 115 

Mealybug pest management in the greenhouse environment . 112 

Mediterannean gecko (Hemidactylus turcicus) along the 

gulf coast, range extension of the . 109 

Meehan, E.J., Jr. 135, 136 

Meherg, J. 187 

Mellown , R. 39 

Microcomputers in the science classroom, ENLIST-micros: 

systematic teacher training for using . 171 

Miller, G.L. 117 

Mirarchi, R.E. 127 

Mistovich, T.S. 201 

Moats, E. 125 

Moberly, H.D. 163 

Models: decorative and educational, student-made . 170 

Modlin, R.F. 117 

Moeller, M.B. 142, 171 

Molybdenum (II), four dithiophosphinate complexes of . 142 

Mono- and polyculture of the prawn, Maerobrachium 
rosenbergii and the hybrid Tilapia in three 

farm ponds in northern Alabama . 125 

Monoclonal antibodies against the baculovirus of Spodopteva 
frugiperda, preparation of . 129 

Monoclonal antibody of a zona pellucida binding component 

on murine spermatozoa, characterization of a . 121 

Monoclonal antibody to SCP neuropeptides defines a simple 

neuronal system in embryos and larvae of Tritonia 
diomedea. 124 

Moon, H. E. , Jr. 24 

Moore, R.W. 183 

Mooreville Chalk (Upper Cretaceous), sedimentary facies 

and sea-level cycles, west-central Alabama . 144 

Moorman, T.E. . .. 101 

Moriarity, D.M. 120, 128 

Morris, P.E. 135 

Morris, R.V. 157 

259 



Index 

Mosasaur from Greene County, Alabama, description of a 

very young. 76 

Mosasaurs, a preliminary report on biostratigraphic 

zonation of the Alabama... 146 

Mosquitoes of Alabama and their implications for 

public health.   126 

Mosquitofish (Garrbusia affinis): a study of physiological 

mechanisms, phenol resistance in ........ . . 113 

Mosteller, C. ........ 188, 189 

Mound, site Ja°101: geometric analysis of a . ... 202 

Mount, R.H.     249 

Mourning dove nestlings to playbacks of perch coos from males 

parents and other conspecific males, responses of ..... 127 

Mueller, M.D. ....... . 132 

Mullen, G.R.. 114, 126 

Murray, D.M.... . 105 

Muscadine grape (Vitus Rotundifolia), influence of pruning 

severity and nitrogen fertilizer on yield of ....... . 102 

Muskmelon production, use of solar shield, row covers, 

and black plastic mulch on ........ . . 104 

Mussell, M. .      177 

Mygalomorph spiders of the western Red Hills of Alabama ..... 120 

Myosin heavy chain coding sequences, screening of a 

bovine genomic library for ........... . . 103 

Myosin heavy chain genes, characterization of 3' ends 

of chicken ..... . ....... . 120 

Nall, J.D. .. 170 

Navar, L.G. . ...... 182 

Nelson, D.H. ..... . ..... 109 

Neutrophils, the effects of mepacrine on aggregation, 

superoxide production, and chemotaxis in ......... . 184 

Newcomb, JA. . . . ...... . ....... 157 

Niemann, K.M. ..   173 

Nuer, social order among the ......... . 200 

Nursing students, socialization of baccalaureate . . 185 

Observatory, F.A.P. Barnard and Alabama's first ... . 39 

Oh, T.K. ..    155 

Olander, C............ ..   170 

Oliveira, M. .......... . . 173 

Oliver, J.R. ..   110 

Oncology literature by the practicing nurse, readability of . . . 183 

Organic pollution in Mobile Bay, transplanted bivalves 

as indicators of ......... . . ....... 112 

Osterhoff, W.E.  .   176 

Owens, D.S.......... . . .......... 145 

Oxendine, L.B. .............. . 151 

Oxidation of alcohols to ketones using a phase transfer 

catalyst, improvement of the RuOi, .. 135 

Overwintering strategies of two sympatric insect: 

Odontotanenius disjunctus and Parcoblatta lata . 106 

Paddlefish Polyodon spathula (Walbaum), description of 

nuptial breeding tubercles in the .. 118 

Panitchob, S. ....... .... 156 

260 



Index 

Panus, P.C. 184 

Parasitic nematodes, neem tree (Azadirachta india A. Juss) 

extracts: effects on . 119 

Parasitoids attacking a potential biocontrol agent in 

Alabama, an overview of two. 117 

Parsons, D.L. 179 

Path faults using COBOL, a taxonomy of . 210 

Patient anxiety and recovery rates in a military hospital, 

the effects of presurgical information on . 51 

Patteron, K.A. 113 

Personnel administration: a value perspective, public . 45 

Peters, G.E. 142 

Peterson, C.M. 102, 108, 116 

Phenoxy-substituted aminocyclotriphosphazenes using 

^p and NMR, conformational analysis of . 142 

Photochemical conversion of water to hydrogen, the . 83 

Physostigmine, its degradation compounds and preservatives, 

HPLC determination of. 178 

Pieroni, D. 191 

Pieroni, R.E. 177, 178, 180, 181, 182, 183, 187, 188, 189, 191 

. 192, 194 

Pierson, J.M. 1 

Pihkala, D.M.B. 215 

Pitts, J.A. 120 

Plasmaspheric ions, characteristics of . 158 

Pneumococcal surface antigens, immunochemical 

characterization of. 115 

Poirier, G.R. 108, 121 

Polyacrylamido-n-glycolic acid, synthesis and 

characterization of. 140 

Polycarboxylates and their vinyl monomers, water soluble 

polynucleotide analogs from . 140 

Pond snail, Helisoma sp., the effects of cold temperature 

on the embryonic development of the. 115 

Poultry production's decline in Cherokee County . 150 

Prasthofer, T. 135 

Precision teaching and computer-assisted instruction: 

integration of theory and technology . 170 

Prosthesis and sensory support systems to assist handicapped 

college students, development and implementation of .... 187 

Protein crystallization: determination of phase diagram 

for lysozyme, basic studies of . 136 

Protein synthesis, amino acid pool sizes in cricket fat 

body and implications for. 124 

Psychiatric patients in a therapeutic community, increasing 

self-care behaviors of.  190 

Pyronopaline, the X-ray crystal structure of . 135 

Pyruvic acid-acetamide and haloacetamide reactions to 

give substituted propenoic acids, comparison of . 133 

Qasem, M.A. 154 

Radel, R.J. 142 

Ramirez, R.P., Jr. 134 

Randle, A.A. 142 

261 



Index 

Rathel, K.. . 194 

Rawlings, J.133, 141 

Reed, L. 185 

Renal insufficiency: case report and literature review, the 

spectrum of lithium-induced . 189 

Renal microvessel responses to calcium channel blockade, 

direct visualization of segmental preglomerular . 182 

Resources management, new courses in integrated regional .... 151 

Retinoic acid treated mouse embryos, cell death and digital 

malformations in. 193 

Richardson, R.T. 121 

Richetto, J.P. 24 

Richter, H.E. 103 

Riggsby, D.S. 172 

Riggsby, E.D. ............... . 172 

Riley, J.E. 129 

Rivers, hydraulic geometry of two Alabama . 150 

Rivizzigno, V.L. 152 

Rob, M.A. 157 

Robinson, C. 192 

Rocky Mountain Spotted Fever in the south . 188 

Rogers, R.P.    127 

Roggio, R.F.   210 

Rowsey, R.E. 172 

Rozell, B. 185 

Ruffin, P.B. 155 

Rumen environment on Acremoniwn coenophialum and 

Aspergillus terreus, effect of the . 118 

Rush, R.H., Jr.   102 

Russell, R.D.  154 

Ruthenium carbonyls, decarbonylation reactions of . 139 

Sample, G. 150 

Sanders, R.L. 166 

Sand Island, the migration of. 144 

Sarcocystis odocoileocanis (Apicomplexa: Sarcocystidae) 

of white-tailed deer to goats, attempted 

transmission of. 110 

Sardi, L.A. 195 

Sayers, D.L.   166 

Schinick, B. 125 

Scott, S.E.. 102, 103 

Securities using cash flow, the analysis and valuation of 

equity. 168 

Segregation as a product of black-white socioeconomic 

differences, Birmingham's . 153 

Self, D. 162 

Sequoia National Park, the evolution of visitor impact 

management planning in. 149 

Serum protein in channel catfish, induction by estradiol 

of a major. 104 

Serum proteins in exercise and altered health conditions, 

selected energy-related . 177 

Service industries, 1974-1983, Alabama's . 152 

262 



Index 

Settine, R.L. 112 

Sewastynowicz, J. 197 

Sex roles and depression, an examination of. 195 

Sexual dimorphism and metamorphosis in scale insects: a 

case of holometabolous development in a paurometabolous 

order of insects. 114 

Shaffer, H.B. 138 

Shealy, D. 158 

Sheffer, B.J. 112 

Sheldon, C.T., Jr. 202 

Sheldon, M.A. 76 

Sheridan, R.C. 138 

Shippen, D. 130 

Shook, L.L. 176 

Shrimp (Crustacea: Mysidacea), habitat selectivity in 

opossum. 117 

Singh, S.P. 105, 126, 129 

Sink, D. 173 

Slattery, P.D.174, 187 

Slipper lobster in the northern Gulf of Mexico, 

morphometric and stock data on the. 131 

Slipper lobster, Scyllarides nodifer, oxygen uptake and 

utilization in the. 132 

Smackover formation, southwestern Alabama, trace fossils, 

revealed through X-radiography, in a facies analysis 

of the. 146 

Smith, C.E., Jr. 202 

Smith, D.R. 177, 181 

Smith, G.M. 143 

Smith, J.E. 190 

Smith, L.B. 126 

Synder, R.C. 178 

Sobczyk, G. 156 

Societies, a comparative study of the English, Irish, and 

Scottish friendly societies and the American benevolent . . 168 

Solarization: a potential control method for weeds and 

soil-borne fungi, soil . 122 

Solar radiation estimates for Alabama . 196 

Solar radiation model verification, global . 239 

Speed, L.R. 190 

Spencer, C.A., Jr. 168 

Spermatozoa in catfishes (Order Siluriformes), biflagellated . . 110 

Spermatozoa, isolation of a proteinase inhibitor binding 

site from human. 108 

Spherical thermal pulse, graphical display of the 

propagation of a. 158 

Spissistilus festinus (Homoptera: Nembracidae), techniques 

for field collecting and laboratory rearing of . Ill 

Sports science at UAB, topics and definition of a new 

course in. 173 

Spurgeon, D.W. 130 

Stein, J. 123 

Stevens, C. 122 

263 



Index 

Stock market versus the real estate market: future 

prospects, the. 165 

Stone crabs, Menippe mercemaria, from near shore waters 

of the Gulf of Mexico, isozymic similarities and 

differences among three populations of . 131 

Stowe, N.R. 203 

Strip-mine reclamation methodology and policy in relation 

to an abandoned strip mine near Harris Lake, 

Tuscaloosa, Alabama . 148 

Star finder, Whitney's . 47 

Strength, effects of exercising with light hand weights 

on upper extremity. 190 

Sugar and caffeine on the heart rates and attention spans 

of normal fourth-grade children, the effect of . 175 

Sullivan, P. 136 

Sundermann, C.A. 101 , 106, 107, 122 

Sung, C.C. 155 

Superluminal transformations using biquaternions, geometric 

interpretation of. 156 

Surface mine reclamation of the Oakman, Alabama quadrangle, 

1955-1981 , analysis of the extent of. 151 

Survey among college faculty, methodology in conducting a 

morale/opinion . 161 

Tallapoosa River and three of its major tributaries in 

Alabama, fishes from the upper . 1 

Tan, A. 145, 157 

Tang, A.Y. 122 

Taphrina deformas, effect of cerulenin on fatty acid 

and sterol biosynthesis in. 113 

Tarbox, N.T. 113 

Taxes on development, the effect of land value. 166 

Taylor, K. 135 

Thomas, J. 102 

Thomas, N. 139 

Thomas, N.C. 83 

Thomas, R.L. 169 

Thompson, J.D. 100 

Threecornered alfalfa hoppers at two constant temperatures, 

development and survival of. 130 

Thymine pendants on a pei/peoxz copolymer, intramolecular 

interactions of. 134 

Thymoma as a cause of fever of undetermined origin. 177 

Tieschitz meterorites, evidence for super paramagnetism in the . 154 

Treadmill exercise test, metabolic and hemodynamic responses 

to handrail support and free arm swing. 194 

Tupelo gum (Nyssa aquatica L.), correlates of butt swell in . . . 116 

Turf, thermal characteristics and temperature prediction 

of a selected artificial. 19 

Turnbull, R.M. 119 

Turner, J.L. 121 

Twigg, P.J...135, 136 

Tyberghein, E.J. 1 

264 



Index 

Ulna in prehistoric populations of Alabama, arthritic 

remodeling of the proximal. 199 

Vandeputte, H.A. 188 

Vapor deposition, growth of Z SE crystals by. 159 

Vegetation on food patterning, inflence of local . 202 

Vertebrate animals of Alabama in need of special attention . . . 239 

Vezza, A.   130 

Viohl, F.A. 162 

Waite, J.H., Jr. 153 

Walker, D. 148 

Ward, C.R. 47 

Warfarin binding by fraction V human albumin, blood 

substitute effect on . 179 

Wasmund, K. 107 

Watermelon production, evaluation of black plastic mulch 

and spunbonded polyester row cover for use in. 120 

Watkins, C.L. 137 

Wdowiak, T.J. 154 

Weaver, D.C. 152 

Webb, T.R. 142 

Weete, J.D. 113 

Weissinger, W.T. 187 

West, D.L.92, 107 

Wester, E.E. 125, 249 

Whitmer, W. 123 

Whitney, C.A. 47 

Wilbourn, M. 165 

Wilford, J.N. 98 

Wilken, L.O., Jr. 178 

Williams, A.H. 92, 107, 123 

Williams, M.L.112, 114, 118 

Wilson, B.M. 153 

Wilson, M. 122 

Wilson, M.A. 102 

Wilson, M.C. 184 

Wiltbank, C.K. 174 

Wit, L.C. 106 

Women, physical self-concept among three groups of . 185 

Wood ducks (Aix sponsa) at Eufaula National Wildlife 

Refuge, Alabama, nesting ecology of . 101 

Wood ducks in Alabama, survival of postbreeding resident .... 100 

Woods, M.A. 183, 189 

Wright, C.L. 145 

Wright, K.R. 146 

Wu, S.T. 156 

Wylie, J.A. 144 

Xanthine dehydrogenase from rat liver, purification of . 179 

Xanthine oxidase in gastrointestinal tract injury 

following hypovolemic shock, the role of. 186 

Yackzan, K.S.173, 177 

Yang, S.T. 178 

Yield curve: when to and when not to, riding the. 170 

Young, J.H. 158, 159 

265 



Index 

Young, R.B. 103, 120 

Zeanah, S.K. 201 

266 



Journal of the Alabama Academy of Science, Vol. 57, No. 4, October 1986 

SECTION I 

BIOLOGICAL SCIENCES 

Abbott-King, Janet 

Abee, Christian R. 

Adams, Caroline 

Angus, Robert 

Appel, Arthur G. 

Armitage, Brian 

Barker, Samuel B. 

Bartol, Frank F. 

Beasley, Philip G. 

Bell, P. Darwin 

Benford, Helen H. 

Bennett, L. L. 

Beyers, Robert J. 

Blackmore, Mark S. 

Boone, Lula S. 

Boozer, Reuben B. 

Bradley, James T. 

Braid, Malcolm 

Brannon, Mary Jane 

Brooks, William R. 

Brown, Burke 

Brown, Jack S. 

Brown, James E. 

Buckner, Richard L. 

Campbell, Olivia 

Campbell, P. Samuel 

Carey, Steven D. 

Carter, Gregory A. 

Cassell, Gail H. 

Causey, M. Keith 

Christianson, Holly 

Clark, Edward M. 

Clelland, Jo 

Clements, Ben A. 

Cliburn, J. William 

Cline, George B. 

Cochis, Thomas 

Collier, Don 

Costes, Danice H. 

Creswell, Tom C. 

Curlberson, Donald 1 

Culbert, Barbara S. 

Curl, Elroy A. 

Dalrymple, Mary 

Darden, William H. , 

Datta, M.C. 

Davis, Donald E. 

Delorme, Richard M. 

1986 Membership Roll by Section 

Denton, Thomas E. 

Diamond, Alvin R., Jr 

Diener, Urban L. 

Dixon, Carl 

Dodd, Thomas H., III 

Dusi, Julian L. 

Dusi, Rosemary D. 

Dute, Roland R. 

Edge, Mark T. 

Findlen, Barbara 

Finley, Sara C. 

Fleming, Thomas V. 

Folkerts, George W. 

Fooladi, Mike M. 

Frandsen, John C. 

Freeman, John D. 

Gargus, Elizabeth B. 

Garstka, William 

Gauthier, Joseph J. 

Gibbons, Ashton 

Glaze, Robert P. 

Colab, Dorothy K. 

Goode, Naaman D. 

Goode, Paula Rae 

Green, Melissa K. 

Greene, John 

Grisham, Matthew B. 

Grizzle, John M. 

Gudauskas, Robert T. 

Harber, Gregory J. 

Harden, Samuel 

Hardy, Michael E. 

R. Harper, James D. 

Hendricks, Harlan J. 

Henry, J. Leonard 

Henry, Mary M. 

Henry, Raymond P. 

Hileman, Douglas R. 

Holland, Louis E., 

Holland, Richard D. 

Holliman, Dan C. 

Hribar, Lawrence 

Hudgins, Michael D. 

Hulcher, Richard F. 

Hunter, Fiona 

Ivey, William D. 

Jr. Jandebeur, Thomas S. 

Jensen, Ove W. 

Johnston, Carol 

Jolly, Curtis M 

Jones, Malcolm T. 

Jones, Patricia H. 

Kelley, Teresa A. 

Kempf, Stephen C. 

Kendrick, Aaron B. 

Kirby, Albert W. 

Kittle, Paul 

Koopman, William J. 

Kouskolekas, Costas A 

Landers, Kenneth E. 

Langdon, James W. 

Larkin, Mary Jane 

Lartey, Robert 

Lawrence, Faye B. 

Lawton, Robert 0. 

Lelong, Michel G. 

Lindsay, David S. 

Lisano, Michael E. 

Lishak, Robert S. 

Long, Calvin L. 

Mack, Timothy P. 

Macmillian, William H 

Marion, Ken Roy 

Mason, William H. 

McBride, Chris 

McCord, Joe 

McCullough, Herbert A 

McGhee, Christopher 

McGhee, Jerry R. 

McGuire, Robert 

McKee, Dorothy W. 

McKibbin, John M. 

McKinney, Rose B. 

McLaughlin, Ellen W. 

Miller, Gary 

Miller, Margaret 

Milly, Kat 

Mirarchi, Ralph E. 

II Mitchell, Joan P. 

Modlin, Richard F. 

Moore, Bobby G. 

Moore, Jack H. 

Moorman, Thomas 

Moriarity, Debra M. 

Mount, Robert H. 

Mullen, Gary R. 

Mulvaney, Donald R. 

Myers, Lawrence J. 

Nancarrow, Virginia 

Nance, Marione E. 

267 



Membership Roll 

Nelson, David H. 

Nelson, Fannie 

Nelson, Karl M. 

Niedermeier, William 

O'Kelley, Joseph C. 

Okezie, B. Onuma 

Ottis, Kenneth 

Owens, James R. 

Patterson, Kirk A. 

Paxton, Mary Jean W. 

Peterson, Curt M. 

Pierson, J. Malcolm 

Plakas, Steven M. 

Poirier, Gary R. 

Poore, R. Earl 

Porch, John R. 

Pritchett, John F. 

Quindlen, Eugene A. 

Ramsey, John S. 

Ravis, William R. 

Riley, Thomas N. 

Robinson, George H. 

Rogers, Richard Parker 

Rohling, Deanna M. 

Scott, Susan E. 

Sheffer, Barbara J. 

Sheldon, Mary Amy 

Shew, H. Wayne 

Singh, Shiva P. 

Smith, C. E. 

Smith, Robert C. 

Sparks, Timothy H. 

Stevens, Clauzell 

Strada, Samuel J. 

Strickland, Richard C. 

Sundermann, Christine 

Svacha, Anna J. 

Tanner, Charlotte L. 

Thompson, John D. 

Thompson, Richard D. 

Thompson, W. Joseph 

Till, M. L. 

Truelove, Bryan 

Tucker, Charles E. 

Tucker, William H. 

Turnbull, Robert 

Turner, C. J. 

Tyler, Patricia 

Walker, J. H. 

Watson, Jack E. 

Wester, Ed 

Whitlock, Suzanne 

Wilkes, J. C. 

Wilkoff, Lee J. 

Williams, Ann H. 

Williams, Carol S. 

Williams, John W. 

Williams, Michael L. 

Wilson, H. J. 

Wilson, Mack A. 

Wit, Lawrence C. 

Wooten, Michael C. 

Yackzan, Kamal S. 

Young, Ronald B. 

Zahorchak, Robert J. 

Zehren, Steven J. 

SECTION II 

CHEMISTRY 

Allen, Henry C. 

Allen, Roger W. 

Arendale, William F. 

Barrett, William J. 

Beck, Mary Jim 

Brown, Mary A. H. 

Bugg, Charles E. 

Cappas, Constantine 

Cardenas-Trivino, Gal o 

Chastain, Ben B. 

Coleman, Wayne L. 

Cooper, E. A. 

Corona, Barry 

Cottingham, Harry H. 

Darling, Charles M. 

Davis, Robert S. 

Dinius, Robert H. 

Finkel, Joe M. 

Finley, Wayne H. 

Fisk, James D. 

Ford, Jonathon B. 

Gaillard, Norma S. 

Craves, Robert 

Gray, Gary M. 

Gwebu, Ephraim T. 

Haggard, James H. 

Hamilton, John, Jr. 

Hazlegrove, I.even S. 

lilies, Andreas J. 

Isbell, Raymond R. 

Jackson, Margaret F,. 

Johnson, Robert B. 

Jotani, Kishor P. 

Kanjolia, Ravindra 

Kiely, Donald E. 

Kispert, Lowell 

Krannich, Larry K. 

Lambert, James L. 

Laseter, W. Ray 

Ludwick, Adriane 

Mahaffey, C. A. L. 

Meehan, Edward J. 

Miller, Nathan C. 

Moeller, Michael B. 

Moore, McDonald, Sr. 

Morrobel-Sosa, Anny 

Mountcastle, William 

Muller, John H. 

Radel, Robert J. 

Ramirez, Robinson P. 

Rawlings, Jill 

Riordan, James M. 

Setser, William N. 

Sheridan, Richard C. 

Smith, Courtney J. 

St. Pierre, Thomas 

Stinson, Charlie M. 

Summerlin, Lee R. 

Thomas, Joseph C. 

Thomas, Nick 

Thompson, Wvnelle D. 

Toffel, George M. 

Toren, E. Clifford, Jr. 

Vallarino, Lidia M. 

Wakefield, Z. T. 

Ward, E. H. 

Watkins, Charles L. 

Webb, Thomas R. 

Wells, David 

Wheeler, G. P. 

Whitt, Carlton D. 

Youngsblood, Bettye 

SECTION III 

GEOLOGY 

Rearce, Denny 

Bell, Gordon 

Bittner, Enid 

Brande, Scott 

Brosheer, Clinton J. 

Carrington, Thomas J. 

Chase, David 

Cranford, Norman B. 

Cross, Whitman, II 

Daniel, T. W. 

Dean, Lewis S. 

Dejarnette, David L. 

Douglass, Donald P. 

Esposito, Rick 

Gastaldo, Robert A. 



Membership Roll 

Groshong, R. H., Jr. 

Henson, Sharon 

Joiner, Thomas J. 

Jones, Douglas E. 

Kane, William F. 

King, David T., Jr. 

Lamb, George M. 

Lamoreaux, P. E. 

Leitner, Barbara J. 

McCarroll, Steven M. 

McMillan, Richard C. 

Neilson, Michael J. 

Patterson, Daniel J. 

Powell, William 

Redwine, James C. 

Russo, Brian R. 

Smith, Greg M. 

Stock, Carl W. 

Thurn, Richard L. 

Wright, Kenneth R. 

Wylie, Jerry A. 

SECTION IV 

FORESTRY, GEOGRAPHY, 

CONSERVATION, AND 

PLANNING 

Bagwell, James E. 

Boyer, William 

Brandes, Don 

Cagle, Karen K. 

Clark, Murlene 

Dawsey, Cyrus B., Ill 

DeVall, Wilbur B. 

Dilsaver, Lary M. 

Gardner, Robert 

Gibbs, George S. 

Guthrie, Richard L. 

Henderson, H. A. 

Himmler, Frank N. 

Icenogle, David W. 

Jeane, Gregory 

Johnson, Howard P. 

Kallsen, Thomas J. 

Mathur, Surendra P. 

Mclnnish, Mary K. 

Richetto, Jeffery P. 

Rivizzigno, Victoria 

Sample, Geoffrey 

Sax, Steven R. 

Strong, William Reese 

Tang, R. C. 

Taylor, Pryor 

Vowell, Cameron 

Walker, Daniel C. 

Weaver, David C. 

Williams, Noland C. 

Wilson, Bobby M. 

SECTION V 

PHYSICS AND MATHEMATICS 

Aggarwal, Manmohan D. 

Agresti, David G. 

Alexander, Don 

Alford, William L. 

Allison, D. Lee 

Bateman, B. J. 

Bauman, Robert P. 

Bearden, T. E. 

Beiersdorfer, Peter 

Blake, Jean 

Byrd, Gene G. 

Castillo, Oreste 

Chang-Fang, Chuen-Chuen 

Chowdhury, Rishi Raj 

Christensen, Charles 

Cmandra, Satish 

Colvett, Robert Dee 

Comfort, Richard 

Cook, F. Lee 

Curott, David R. 

Davis, Jack H. 

Dessler, A.J. 

Destito, Lou 

Easterday, Kenneth 

Essenwanger, Oskar K. 

Forte, Aldo 

Fulton, Michael S. 

Furman, W. L. 

Gallagher, Dennis 

Gibson, Faison P., Sr. 

Glotfelty, Henry W. 

Goodall, Marcus C. 

Hartman, Richard L. 

Hawk, James F. 

Helminger, Paul 

Horwitz, James L. 

Howell, Kenneth B. 

Hudson, Glenn 

Jaronski, Walter S. 

Jones, Stanley T. 

Kaylor, Hoyt M. 

Kinser, Jason M. 

Kribel, Robert E. 

Lake, James E. 

Lester, William 

Lundquist, Charles A. 

Martin, James C. 

Miyagawa, Ichiro 

Morton, Perry W., Jr. 

Omasta, Eugene 

Piccirillo, John 

Polan, Marvin 

Qasem, Mohammad A. 

Rash, Ed 

Reid, William J. 

Reisig, Gerhard 

Rob, Mohammad Abdur 

Robinson, Edward L. 

Rowell, Neal 

Ruffin, Paul B. 

Russell, Randy D. 

Scarborough, J. Michael 

Sharma, P. C. 

Shealy, David L. 

Shipman, Jerry R. 

Smoot, Henrene 

Snyder, Robert S. 

Sobczyk, Garret 

Stewart, Dorothy A. 

Story, Carol M. 

Sulentic, J. W. 

Swann, Jack 

Tan, Arjun 

Varghese, S. L. 

Vinson, R. G. 

Waite, Jack H., Jr. 

Ward, Charlotte 

Werkheiser, A. H. 

Wheeler, R. E. 

Wilkinson, E. L. 

Wills, Edward L. 

Young, John H. 

SECTION VI 

INDUSTRY AND ECONOMICS 

Absher, Keith 

Appelman, Nicolaas H. J. 

Bartlett, Thomas A. 

Bobo, James R. 

Bryan, Albert H., Jr. 

Busbin, James W., II 

Caudill, Donald W. 

Chastain, E. D. 

Chen, Jim 

Crawford, Gerald 

Damtew, Desta 

Geer, William D. 

Gentle, Edgar C., Jr. 

Gibson, Dennis W. 

269 



Membership Roll 

Golden, Mary R. 

Graves, Benjamin B, 

Gregorowicz, Philip 

Gulley, Charles D. 

Harrison, Golson 

Haynes, James F. 

Heacock, Marian V. 

Hegji, Charles E. 

Heier, Jan 

Hill, Kendall P. 

Howell, Irvin N. 

Ingram, Jerry 

Jackson, Leslie T. 

Johnson, Raymond 

Jones, Phillip D. 

Kamnikar, Judith 

Lacy, Wayne 

Lake, Robert C. 

Lanning, Joyce A. 

Lett, Samuel L. 

Litaker, George Ed 

Lortie, John W. 

Marcus, Norman 

Massetti, Brenda L, 

Mathew, Tom 

McCarl, Henry 

Moberly, H. Dean 

Morris, Barry K. 

Norrell, Fred M, 

O'Donnell, Walter G. 

Rawlins, V. Lane 

Rogers, M. R. 

Sauser, W. I., Jr. 

Sayers, David 

Schroeder, E. A., IV 

Self, Don 

Slack, A. V. 

Spencer, C. A., Jr. 

Stallings, James L. 

Stewart, G. T. 

Thomas, Rebecca L. 

Vann, Joyce W. 

Viohl, Frederick A. 

Wilbourn, Macon 

Willhardt, John A. 

Yeager, Leland B. 

SECTION VII 

SCIENCE EDUCATION 

Baird, Bill 

Ball, Patsy 

Bigham, Betty 

Bradford, Ibbie King 

Bundrick, Linda L. 

Burns, Joseph C. 

Catlin, Mentor 

Caudle, Sandra I. 

Clark, Neil Penton 

Coffman, Lindsey F. 

Curry, Julie B. 

Dennis, Freda 

Dohrman, Guesna 

Eubanks, Eleanor E. 

Fish, Frederick P. 

Gonce, Mary N. 

Jones, Diana D. 

Landers, John I. 

Ludwick, Larry M. 

McDade, Claudia 

McGuire, Saundra Y. 

Medders, G. C., Sr. 

Meek, Elizabeth F. M. 

Nall, Jane 

O'Brien, James M. 

Rainey, William 

Reynolds, Barbara S. 

Riggsby, Dutchie S. 

Riggsby, Ernest D. 

Rowsey, Robert E. 

Schell, Roy H. 

Short, William A. 

Shumaker, Anne W. 

Smith, Karl Dee 

Smith, Myra A. 

Turner, E. J. 

Welker, J. D. 

Whitson, Dan 

SECTION VIII 

SOCIAL SCIENCES 

Buckalew, L. W. 

Cantrell, Clyde H. 

Crampton, Roger B. 

Datnow, Claire-Louise 

Douty, Helen I. 

Dunkelberger, John E. 

Elixon, Joseph M., Jr. 

Hanks, Lawrence J. 

Hoke, Daniel M. 

Johnson, James A., Jr. 

Kelly, Bill 

Longnecker, Gesina L. 

Longnecker, Herbert E. 

Mabry, Helen 

Marks, Marsha Kass 

Myers, John B. 

Osterhoff, William E. 

Sadowski, Cyril J. 

Sanders, Robert 

Schlotterback, Darre11 

Sink, David W. 

Slattery, Patrick D. 

Thompson, James J. 

Vocino, Thomas 

Weber, B. C. 

Yeager, J. H. 

SECTION IX 

HEALTH SCIENCES 

Acton, Ronald T. 

Adams, Cara 

Addison, Mark K. 

Al-Almi, Fadhil A. 

Awtrey, Janet S. 

Barker, Samuel B. 

Barton, James C. 

Baugh, Charles 

Beaton, John M. 

Beck, Lee R. 

Benedict, Susan 

Bergman, Joan S. 

Boerth, Robert C. 

Boots, Larry R. 

Boshell, Jerry L. 

Bradle, Jennifer B. 

Braverman, Eleanor B. 

Breslin, Frances A. 

Briles, David E. 

Brown, Jerry W. 

Bubien, James K. 

Buckner, Ellen 

Carmichael, John L. 

Carmines, Pamela K. 

Cash, Jane T. 

Chumney, Sharon 

Conary, Jon T. 

Cornwell, P. E. 

Cosper, Paula 

Craig, Carol B. 

Culpepper, Michael I. 

Cusic, Anne 

Dacso, Clifford C. 

Dagg, Charles P. 

Dansak, Daniel A. 

Davis, Richard 

Davis, W. R. 

Dechesnay, Mary 

DeRuiter, Jack 

Devivo, Michael J. 

270 



Membership Roll 

Douglas, Vera 

Dresma, Catherine 

Drummond, Lawrence C. 

Duncan, Susan F. 

Elgavish, Ada 

Emerson, Geraldine M. 

Espy, Patricia 

Francis, Kennon T. 

French, James H. 

Gardner, W. A., Jr . 

Gaubatz, Jim W. 

Gilbert, Fred 

Glynn, Nahama J. 

Gossman, Marilyn 

Hataway, Jack 

Henderson, Billie W. 

Henderson, James D. 

Herbert, Donald 

Hirschowitz, Basil I. 

Hoffman, Henry H. 

Holder, Pamela G. 

Holley, Howard L. 

Hopkins, John B. 

Hughes, Edwin R. 

Hughes, Glenn H. 

Hunsinger, Ronald N. 

Hunter, Gary 

Jackson, Joseph W. 

Johnson, Evelyn Pointer 

Jones, Harold P. 

Katz, Judd A. 

Keith, Robert E. 

Kelley, Jean 

Kidd, William 

Kirklin, John W. 

Kirkpatrick, Michael B. 

Kittrell, Elizabeth J. 

Kleinstein, Robert 

Knopke, Harry 

Lamon, Eddie W. 

Lane, Roger S. 

Lapierre, Ernest D. 

Leeper, James D. 

Long-Hall, Carolyn K. 

Mainland, Rosemary C. 

McCain, Jack L. 

McCallum, Charles 

Meezan, Elias 

Morgan, Alice H. 

Nanda, Navin C. 

Navia, Juan M. 

Nixon, Aileen L. 

Oakley, Leah F. 

Owings, William 0. 

Parsons, Daniel L. 

Perry, Nelson 

Peters, Henry B. 

Phillips, J. B., Ill 

Piazza, Dianne 

Pierce, Janet D. 

Pierce, John T. 

Pieroni, Robert E. 

Pillion, Dennis J. 

Pirkle, James A. 

Pittman, James A., Jr. 

Powell, Kathy 

Prestridge, M. D., Jr. 

Reed, Linda 

Rodning, Charles B. 

Roozen, Kenneth J. 

Roush, Donald 

Rudd, Steven 

Sardi, Leon A. 

Scammell, Jonathan 

Schnaper, Harold W. 

Shah, Arvind K. 

Shepard, Richard B. 

Shoemaker, R. L. 

Shook, Lyle L. 

Singh, Baldev B. 

Skalka, Harold W. 

Slocum, Harvey C., Jr. 

Smith, Donnie R. 

Smith, Joseph E. 

Swansburg, Russell C. 

Thompson, Jerry N. 

Trawinski, Irene 

Vacik, James P. 

Vezza, Anne E. 

Waldrid, Edward B. 

Westerfield, R. Carl 

Wilborn, W. H. 

Wilken, Leon 0., Jr. 

Williams, Gail S. 

Williford, Hank 

Wilson, Graeme 

Winternitz, William W. 

Winters, Alvin L. 

Zorn, George, Jr. 

SECTION X 

ENGINEERING AND 

COMPUTER SCIENCE 

Albright, C. Wesley 

Barrett, John H. 

Beck, Oscar 

Bower, Mark V. 

Brullman, August W. 

Bryant, Barrett 

Carlton, T. A., Jr. 

Craig, Thomas F. 

Crawford, Martin 

Dean, Susan T. 

Glass, Wayne R. 

Glover, Terry C. 

Goodman, Charles H. 

Graniello, Adolfo S. 

Hayes, Russell M., Jr. 

Hearn, William H. 

Herbst, R. R. 

Hermann, Rudolf 

Hicks, James W., Jr. 

Hirth, Leo J. 

Ho, Yaw-Chin 

Holland, J. Read 

Honan, Ava S. 

Honan, James T. 

Hong, Yang Ki 

Hool, James N. 

Jacobs, Donald B. 

Jacobs, Paul L. 

Kader, Jack B. 

Kirschner, Robert 

Kurzius, Shelby C. 

Lewis, Gladius 

Lynn, J. Daniel 

Maghsoodloo, Saeed 

McMullen, Robert L. 

Moulton, V. Gordon 

Parker, Donald L. 

Rindt, Donald W. 

Rodriquez, Harold V. 

Roggio, Robert F. 

Shaffer, Harry B. 

Shumpert, Thomas H. 

Stark, John 

VanLandingham, David J 

Walters, J. V. 

Wisniewski, Raymond B. 

SECTION XI 

ANTHROPOLOGY 

Bedsole, Dale A. 

Cottier, John W. 

DeLuca, Michael A. 

Fuller, Diane Silvia 

Gay, Robert W., Mrs. 

Gillaspie, Leon W. 

Gilliland, M. Janice 

271 



Membership Roll 

Gillman, Mike 

Hamer, John 

Hansen, Asael T. 

Henson, B. Bart 

Hesse, Brian C. 

Hill-Clark, Cassandra 

Hollingsworth, Caryn Y. 

Holstein, Harry 0. 

Huschet, Harold A. 

Kirkland, Alan F. 

Mistovich, Tim 

Rowe, Bobby 

Sewastynowicz, James 

Sheldon, Craig T. 

Sheldon, Elisabeth S. 

Stowe, Noel Read 

Turner, Kenneth D. 

Wapnish, Paula 

Zeanah, Shelby 

272 



Notes 







pc-t 
o 

g 

w w ffi 
H 

00 
1 

CJ LO 
|j-i c 00 
O O'* 

, 3 W ^ 

Qll 
• J68 
* 

VOL. 

JOURNAL OF THE 

sciC ACABEW 

56~57’ 1985-86 

OF 

i0H 
^VseiW^ 



LIBRARY 

00232715 


