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CONSTITUTION FOR THE COMMONWEALTH OF PENNSYLVANIA UNIVERSITY 
BIOLOGISTS 

 
Article I – Name and Objectives 

 
Section 1:   Name 

 
The name of the organization shall be: The Association of Pennsylvania  

State College and University Biologists.   
In 1984 the name of the organization  

was changed to the Commonwealth of Pennsylvania University Biologists 
 

Section 2:   Objectives 
 

The objectives of the association shall be: 
 
 

A. to work for the solution of problems common to faculties involved in biological education, 
research and ancillary activities in state owned colleges and universities. 

 
B. to provide a vehicle by which the faculties of the state owned colleges and universities will be 

able to communicate ideas, share skills and streamline administrative procedures. 
 

C. to promote comradery among the membership. 
 

D. to create a facility for the exchange of materials and equipment. 
 

E. to encourage scholarship among the membership. 
 

F. to open lines of communication with legislators and other public officials: 
 

1. in matters of biological importance. 
 
2. in matter of conviction and concern among biologists in the course of performance. 

 
G.  to encourage the exchange of students and faculties among the State Colleges and Universities. 

 
      H.   and to cooperate with other scientists to achieve the above objectives. 
 
 

Article II – Membership 
 

Section 1:   Regular Membership 
 
Membership shall include faculty members of the Commonwealth of Pennsylvania State Colleges and 
Universities who are involved in biological education and/or biological research. 
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Section 2:   Associate Membership 

 
Other persons active in areas of biology and who support the aims and objectives of the organization 
may become members upon approval of the Committee on Membership. 
 

Article III – Officers 
 

Section 1 
 
The officers of the organization shall be a President, an immediate Past President, a President-Elect, a 
Vice-president, a Secretary and a Treasurer.  All regular members are eligible to hold any of the offices.  
All officers shall serve for a term of one-year and the Vice-president and Secretary and Treasurer shall 
be eligible for re-election.  They shall be elected at the Annual Meeting from a slate of candidates 
prepared by the Nominating Committee and from nominations made from the floor. 
 

Section 2 
 
A Board of Directors shall consist of one representative (or his alternate) from each of the state owned 
colleges and universities (14 in number) and the members of the Executive Committee.  Each member 
shall serve a term of one year and is eligible for re-election. 
 

Section 3 
 
The officers shall take office following their election at the annual meeting.  The Directors and their 
alternates shall be selected by their respective institutions in the spring prior to the annual meeting and 
shall take office at the annual meeting. 
 

Section 4 
 
The Directors of each region shall select a chairperson from among the members of the Regional Board 
of Directors, who shall serve as a member of the Executive Committee. 
 

Article IV – Duties of Officers 
 

Section 1:  Officers 
A.   The President shall preside at the annual meeting and at the meetings of the Executive Committee  

and Board of Directors.  He shall appoint all permanent and ad hoc Committees as provided in the 
constitution.  He shall assume all other duties normally associated with the office. 

 
B.    The President-elect shall serve an internship to learn the functions of the Office of the President by        
        attending the annual meeting and the meeting of the Board of Directors and the Executive   

Committee.  He shall enter upon the duties of the President at the close of the annual meeting next 
succeeding that at which he is elected and shall serve as President until his successor enters upon 
his duties. 

 

 6



C. The Vice-president shall assume the office and duties of the President in the absence of the 
President or his inability to serve.  He shall work cooperatively with the President in administering 
the affairs of the Association, shall prepare an up-to-date directory of Pennsylvania State College 
and University Biologists. 

 
 

D. The Secretary shall keep, or cause to be kept, accurate minutes of the annual meeting and 
distribute copies to the membership.  He shall keep, or cause to be kept, accurate minutes of all 
meetings of the Board of Directors and Executive Committee and shall send copies of the minutes 
to the Directors.  He shall send copies of the minutes to the Directors.  He shall answer 
correspondence specifically related to the duties of his office and assist the President in carrying on 
the general correspondence of the Association. 

 
E. The Treasurer shall have the authority to sign the Association’s checks and shall be responsible for 

keeping an itemized accounting of the Association’s receipts and disbursements.  He shall submit a 
financial report for the fiscal year at the annual meeting and at the meetings of the Board of 
Directors.      

 
F. The Secretary and Treasurer shall both maintain a mailing list of the regular and associate 

membership. 
 

Section 2:  Board of Directors 
 
The function of the Board of Directors shall be: 
 
A. to make rules and regulations to further the objectives and purposes of the organization. 

 
B.  to consider problems brought to their attention by Individual Members, Institutions, or Regional 

Groups. 
 

C. To provide for an annual audit of the accounts of the Secretary-Treasurer. 
 

D. To provide for State and Regional Meetings of the membership. 
 

Article V – Meetings 
 

Section 1:  Annual Meeting 
 

There shall be an annual meeting of the membership held in the spring.  The details of the annual 
meeting are to be determined by the Executive Committee and any ad hoc committee appointed to this 
assignment. 
 

Section 2:  Board of Directors 
 
The Board of Directors shall meet at least one time per academic year.  Additional meetings may be  

 7



called as deemed necessary by the President of the Association or by one-fourth of the Director 
membership. 
 

Section 3:  Regional Meetings 
 
Regional Meetings of the Membership shall be held in the fall.  These meetings shall be under the 
supervision of the Boards of Directors of their respective regions.  The membership shall be divided 
into regions as follows: 
 

A. North Eastern:  Bloomsburg, East Stroudsburg, Kutztown, Lock Haven, and Mansfield. 
 

B. South Eastern:  Cheyney, Millersville, Shippensburg, and West Chester. 
 

C. Western:  California, Clarion, Edinboro, Indiana, and Slippery Rock. 
 

Section 4:  Executive Committee 
 
The Executive Committee shall meet as necessary to carry on the business of the organization. 
 

 
Article VI – Committees 

 
Section 1 

The President of the Association shall have the power to create special committees.  All committees 
shall have the authority to create sub-committees and to call upon consultants be they deemed 
necessary in carrying out their assigned functions.  The term of service shall be for one year although 
reassignment to a Committee is highly desirable.  The members of the Committees shall elect their 
own Chairman unless otherwise stipulated.   
 

Section 2:  Permanent Committees 
  

A. The Executive Committee 
 

1.   The committee shall consist of the President, the immediate Past President,    
President-elect, Vice-president, the Secretary, the Treasurer, and the three Chairmen 
of the Regional Boards of Directors. 

  
2.   The President, the Secretary and the Treasurer shall perform these same offices on     

       this Committee. 
 
3. The functions of the Executive Committee shall be: 

 
a.   to coordinate the activities of the organization. 
 
b. to fix the agenda for the annual meeting and meetings of the Board of Directors. 
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c. to receive nominations from the floor at the annual meeting.  The nominee must      
      have consented to have his name placed on the ballot. 
 
d.   to annually examine and approve the Treasurer’s Annual Financial Statement. 
 

B. The Nominating Committee 
 

1.  The committee shall consist of three members from at least two different institutions. 
 

2. The functions of the Nominating Committee shall be: 
 

a. to prepare a slate of candidates, of at least one candidate for each office to be 
presented to the membership at the annual business meeting.  Nominations will 
be accepted from the floor. 

 
b. to submit to the membership the list of nominees 30 days prior to the annual 

meeting. 
 

c. to receive nominations from the floor at the annual meeting.  The nominee must 
have consented to have his name placed on the ballot. 

 
d. To prepare ballots and conduct a secret ballot election at the annual meeting. 

 
C. The Membership Committee 
 

1. The committee shall consist of three members including the Secretary of the  
organization. 

 
2. The functions of the Membership Committee shall be: 

 
a. to familiarize new faculty with the objective and work of the     
 organization. 
 
b. to act upon applications for memberships by persons not specified in the 

constitution. 
 
c. to determine membership categories. 
 
d. To prepare and distribute a brochure documenting the purpose, activities, and 

accomplishments of APSCUB which shall be revised at the discretion of the 
Committee.  This brochure shall be approved by the Board of Directors before 
publication. 

 
D. The Publications Committee 

 
1. The committee shall consist of three members. 
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2. The function of the Publications Committee shall be to maintain and update the 

Proceedings of the Pennsylvania State College and University Biologists.  These 
proceedings shall be published every five years and distributed to the membership at 
large and all interested parties. 

 
Article VII Quorum 

 
For meetings of the Board of Directors, a majority of the Directors shall constitute a quorum.  For 
general meetings, a quorum will consist of a majority of those members present and voting. 
 

Article VIII Amendments 
 

This constitution may be amended by a 2/3 vote of the Board of Directors provided that each Board 
member shall have been sent written notice of the proposed amendment not less than 30 days prior to 
the meeting at which such amendment is voted.  The amendments will then be submitted to the general 
membership at the next annual meeting for ratification by a majority vote. 
 

Ratification 
 
This Constitution comes into effect by a majority vote of the assembled eligible members, provided: 

  
A.   that all members of the biology faculties of the State Colleges and Universities have been        

Notified by the Secretary as to the time and place of this meeting 30 days before it is to take  
place. 

 
B.   that copies of the proposed Constitution, have been circulated to all eligible persons for their      
      consideration two weeks before the meeting is to take place. 
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CPUB OUTSTANDING STUDENTS 
 
  In 1977 APSCUB initiated an Outstanding Biology Student Award to a 
student at each college and Indiana University who best exemplified scientific 
scholarship and achievement.  This ongoing award is presented each year to selected 
students at the Annual Meeting of CPUB.  The criteria for student selection was 
established by the departmental members at each educational institution.  Funds are 
provided by CPUB and by departmental members to provide transportation and room 
expenses for award winners. 
 This extraordinary honor of distinction is given to one student, but it is meant to 
represent the qualitites and knowledge possessed by numerous students who attend the 
State System of Higher Education Universities. 
 

Student Awards 
 

Bloomsburg University 
 

1989 Brian L Rubenstein 
 1990 Kaleen Kovalovich 
 1991 Donna L. Counterman 
 1992 Amy Hower 
 1993 William T. Hicks 
 1994 Erich C. Maul 
 1995 Michael Morrow 

 
California University 

 
  1989 Farley H. Hunt 
  1990 Mr. Kurt Jones 
  1991 Mr. George H. Cummings 
  1992 Dawn D. Hunter 
  1993 Laura L. Wainwright 
  1994 Ian Baxter 
  1995 Russell Bulluck 

 
Cheyney University  

 
  1989 Ms. Denise Hughes 
  1990 Ms. Juliet Jane Asuzu 
  1991 Mr. Gary D. Mitchell 
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Clarion Universtiy 
 

  1989 Mr. Jeffrey C. Browning 
  1990 Mr. John  A. Best 
  1991 Mrs. Sherry Cook 
  1992 Brian R. Ebert 
  1993 Shannon Huth 
  1994 Susan Marie Jones 
  1995 Joesph Besssetti 

 
East Stroudsburg 

 
  1989 Ms. Michelle V. Brown 
  1990 Mr. Michael P. Leggiero 
  1991 Ms. Yvette Jordan 
  1992 A. Miles Arnott 
  1993 Sheila Miknyoczki 

1995 Jessica E. Stoeckel 
 

Edinboro University 
 

  1989 Ms. Cheryl Freitag 
  1990 Ms. Kimberly Sandacz 
  1991 Ms. Jacalyn Davison 
  1992 Dria S. Howlett 
  1993 Joseph C. Hovis 
  1994 John Antonelli 
  1995 Ronald J. Gentile 

 
Indiana University 

 
  1989 Ms. Carol M. Cleveland 
  1990 Ms. Michelle L. Shuey 
  1991 Ms. Heather M. Fees 
  1992 Rebecca Sue Snyder 
  1993 Stephen C. D’Amico, II 
  1994 James G. Makinster 

 
Kutztown University 

 
  1989 Ms. Elizabeth Noggke 
  1990 Ms. Karen Berger 
  1991 Mr. Martin J. Moran 
  1992 John Good 
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  1993 James E. Leeper 
  1994 Merrill Schaeffer 
  1995 Deanna Witman 

 
Lock Haven University 

 
  1989 Mr. Vincent J. Packoskie Jr. 
  1990 Ms. Linda D. Ordiway 
  1991 Mr. James Watson 
  1993 Dennis DaSilva 
  1994 Karen E. Douglas 
  1995 Amy G. Gottesfeld 

 
 
 

Mansfield University 
 

  1989 Mr. Robert England 
  1990 Mr. Christian E. Brandt 
  1991 Mrs. Elizabeth Skowronek Andrien 
  1992 Philip Sykes 
  1993 Ms. Carolyn A. Kollar 
  1994 Renée V. Piggee 
  1995 Gregory Moyer 

 

Millersville University 
 

  1989 Mr. Douglas C. Weaver 
  1990 Mr. Brian J. Axsmith 
  1991 Ms. Christine E. Miller 
  1993 Melody Rosa Herr 
  1994 Eric Paul Fillman 
  1995 Jermey A. Hengst 

 

Shippensburg University 
 

1989 Ms. Joann Stalgaitis 
  1990 Mr. Gary J. Smith 
  1991 Ms. Renee Richards 
  1992 Christopher Snyder 
  1993 Mr. Kenneth L. Erdman Jr. 
  1994 Lisa Giordano 
  1995 Erik Zeger 
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Slippery Rock University 
   

1989 Mr. William L. Seddon 
  1990 Mr. Jeffery S. Carmichael 
  1991 Ms. Jamie R. Yost 
  1993 Thomas Prinzie 
  1994 Marlys J. Bissett 
  1995 Steven H. Gross 

 
West Chester University 

 
  1989 Ms. Sharon L. Malmstrom 
  1990 Ms. Renee P. Wessner 
  1991 Ms. Renee P. Hinkel 
  1993 Christopher J. Schreier 
  1994 Russell E. Emrich 
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SCIENTIFIC AND EDUCATIONAL 

ABSTRACTS 

of 

FACULTY AND STUDENTS 

of 

APSCUB 
 

(1978-1982) 

   
  I. Shippensburg University of Pennsylvania (1988) 

(Abstracts 88-1 to 88-19) 
 

  II. California University of Pennsylvania (1989) 
(Abstracts of Biological Photography) 

 
  III.  Shippensburg University of Pennsylvania (1990) 

(Abstracts 90-1 to 90-26) 
 

IV. Indiana University of Pennsylvania (1991) 
(Abstracts 91-1 to 91-35) 

 
V. Kutztown University of Pennsylvania (1992) 

(Abstracts 92-1 to 92-18) 
 

VI. Millersville University of Pennsylvania (1993) 
(Abstracts 93-1 to 93-39) 

 
VII. Edinboro University of Pennsylvania (1994) 

(Abstracts 94-1 to 94-31)  
 
VIII. Slippery Rock University of Pennsylvania (1995) 

(Abstracts 95-1 to 95-40)  
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Shippensburg University of Pennsylvania (1988) 
 

(ABSTRACTS 88-1 to 88-19)  
 
 
 

                                                         ABSTRACT 88-1 
 

2.[3]-tert-BUTYL-4-HYDROXYANISOLE (BHA) does not reduce 
 SCE induction by benzo(a) pyrene (BP) in bone marrow cells of 
 C57BL/6 mice 
 
 Randall VanHorn, Faith A. DeWire, and William S. Barnes 
 
 Clarion University of Pennsylvania 
 
Recently, a number of publications have suggested that bone marrow cytogenetics or SCE may be used to 
detect anticarcinogenic activity.  In this work, 0.75% BHA , fed in the diet for two weeks, was tested for 
its ability to reduce the frequency of BP induced SCE in mouse bone marrow.  C57BL/6 male mice, were 
injected i. p. with BP at 0, 33, 67, and 100 mg/kg body weight.  The mean SCE/chromosome + s.e.m. for 
animals on control diet were 0 mg/kg, 0.108 + 0.005; 33 mg/kg, 0.225 + 0.011; 67 mg/kg 0.289 + 0.012; 
100 mg/kg, 0.311 + 0.013.  The mean SCE/chromosome + s.e.m. for animals on the 0.75% BHA diet were 
0 mg/kg, 0.105 + 0.006; 33 mg/kg, 0.224 + 0.009; 67 mg/kg 0.262 + 0.013; 100 mg/kg, 0.326 + 0.012.  
There are no significant difference between animals on the control and BHA diets.  We suggest that bone 
marrow may not be a good model for the gastrointestinal tract, and that short-term assays for 
anticarcinogens are more likely to be predictive if they are done in the organs which are of concern.  
Supported by the Clarion University Foundation and a State System of Higher Education Professional 
Development Award. 
                                                                                                                                                                                                 

 
                                                         ABSTRACT 88-2 

 
  
 A new method for preparation of metaphases from the G.I. tract of rodents 
 
 Barbara Coles, Leslie McSparrin, Marilee Super and William S. Barnes 
 
 Clarion University of Pennsylvania 
 
It has been suggested that the high incidence of colon cancer characteristic of western nations may be 
linked to dietary carcinogens, but research has been handicapped by the lack of a good experimental 
system to study the events of colon carcinogenesis.  Carcinogenic activity can be identified by induction of 
Sister Chromatid Exchanges in the chromosomes of exposed cells, but it has always been difficult to 
obtain mitotic cells from the G.I. tract.  In our protocol, 6-8 week old mice were injected with colchicine 
two hours prior to surgery to arrest mitotic cells in metaphase.  A segment of small intestine was incubated 
in vitro with PBS and EDTA followed by successive collagenase incubations.  The segment was removed 
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from the mouse, placed in 75 mM KCl to swell the cells, and vortexed until transparent.  The cells were 
fixed in methanol:  glacial acetic acid (3:1) and dropped onto cold slides.  Metaphases were stained in 2% 
Giemsa and scored.  The small intestine yielded a mean of 38 scorable chromosomes per metaphase 
(2N=40).  The role of pipetting before, versus after, fixation was investigated.  The results indicated that 
pipetting prior to fixation yielded enhanced chromosome spreading.  Other improvements are being 
investigated.  Once the procedure has been optimized, the protocol will be adapted to the colon of Fisher 
344 rats because the majority of experimental carcinogenesis studies have been done using this model.  
Supported by the Clarion University Foundation and a SSHE Professional Developmental Award. 
 

 
                                                         ABSTRACT 88-3 

 
 

 Quantitation of human interleukin-1B with polyclonal antibodies 
 
 E. Gaffney, G. Koch, S-C. Tsai, S. Lingenfelter and J. Piscitelli 
 
 Pennsylvania State University 
 
Polyclonal antisera to human recombinant interleukin-1B have been developed in rabbits and mice.  When 
measured by indirect enzyme-linked immunoassays, the antisera bound rIL-1B in a dose-dependent 
manner but did not bind to rIL-1a or murine rIL-1.  Both antisera specifically neutralized thymocyte 
activation induced by rIL-1B or normal monocyte IL-1 and growth inhibition induced by rIL-1B.  The 
antiserum specificities led us to examine a double antibody ELISA for quantitating IL-1B.  The linear 
portion of the standard curve from an ELISA against rIL-1B ranged from 0.5 to 10.0 half-maximal units of 
3H-thymidine incorporation in mouse thymocyte cultures.  A similar correlation was observed using 
monocyte derived IL-1 from two sources.  The major result of this work was the observation that 
polyclonal antibodies made against a recombinant molecule also recognized natural IL-1.  We suggest that 
these antisera recognize epitopes unique to IL-1B which reside at or near regions of the molecule 
responsible for biological activity. 
                                                                                                                                                                                                 

 
                                                         ABSTRACT 88-4 

 
 

Cytochrome P-450 and oxidative enzyme responses to sublethal atrazine toxication 
 
 Douglas Janiec and Earl L. Nollenberger 
 
 Shippensburg University of Pennsylvania 
 
Cytochrome P-450 and oxidative enzyme levels (Glucose-6-Phosphate, Lactate Dehydrogenase and 
Succinate Dehydrogenase) were measured by nitro-blue tetrazolium assays in liver sections of male 
Sprague-Dawley rats exposed to 50 mg/kg, ip, dosages of atrazine for 24 hours.  Measurements were made 
using a scanning integrating microdensitometer at 420 nm and 580 nm for cytochrome P-450, and 
dehydrogenase activity, respectively.  Zonal changes in liver lobules, as well as, individual hepatocyte 
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response will be determined.  We predict a significant increase in cytochrome P-450 levels in atrazine 
exposed liver tissue, primarily in the centrilobular region, since atrazine is metabolized by the cytochrome 
P-450 system.  This system is concentrated in the centrilobular hepatocytes.  Changes in the cytochrome P-
450 reflect where the drug is metabolized while changes in oxidative enzymes measure substrates essential 
for the cytochrome P-450 system. 
                               

                                                         ABSTRACT 88-5 
 
                                                                                                                                                                        
 Electron microscopic technique for fine needle aspirations 
 
 R. Nolan, S. Meschter and P. Farber 
 
 Geisinger Medical Center and Bloomsburg University of Pennsylvania 
 
A modified technique was developed for electron microscopic studies on tissues derived from fine needle 
aspiration biopsies.  These have acquired significance for the rapid diagnosis of tumors.  The technique for 
specimen collection, processing and electron microscopy will be described.  Some examples for specific 
clinical application of the technique will be presented.  In many cases the need for hospitalization of the 
patient and unnecessary surgical intervention is eliminated.  Diagnosis by the fine needle biopsy method is 
less expensive for the patient and the health care provider.  The addition of electron microscopic studies 
have allowed the luxury of making more precise diagnoses in cases where tumors are poorly differentiated.  
Ultrastructural details not available at the level of light microscopic preparations are now possible.  Some 
electron photomicrographs will provide examples of diagnostic features observed in tumors of epithelial or 
lymphatic origin.  Submitted by R. Nolan in 1987 as a requirement for 50.390 Independent Study in 
Biology (Bloomsburg University). 
                                                                                                                                                                                                
 

 
                                                         ABSTRACT 88-6 

 
 
 The effect of nicotine on mouse liver mitochondria ultra-structure 
 
 M. A. Statnick and T. Gaither 
 
 Slippery Rock University of Pennsylvania 
 
Transmission electron microscopy was used to examine mouse liver mitochondria.  After exposure 
(experimental) to a 10 g/L nicotine solution, cristal conformations between the groups were not 
distinguished.  Currently, the number of cristae per mitochondrion is being quantified.  Energy dispersive 
x-ray microanalysis failed to resolve calcium in either group.  Both the distribution of mitochondria within 
hepatocytes, and the localization of elementary particles by negative staining with phosphotungstic acid is 
also being done.  Data are presently being analyzed. 
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                                                         ABSTRACT 88-7 
 
 
 Effects of arm position on blood pressure and pulse during isometric 
 handgrip exercise 
 
 Michael Jurkowski and Cynthia Surmacz 
 
 Bloomsburg University of Pennsylvania 
 
Cardiovascular responses to isometric handgrip exercise were measured at three different arm positions.  
Eighteen subjects (eight males and ten females) performed isometric contractions of the digital flexors on 
a handgrip dynamometer.  The handgrip exercise was conducted for three minutes at a level of 35% of the 
subject’s maximal voluntary contraction.  The subject’s arm was placed in three positions:  low, medium, 
and high.  When contractions were carried out in the high arm position, the arm was rested on a rigid 
support.  The blood pressure was taken within the last minute of exercise and the pulse was taken after the 
completion of the exercise.  A five minute rest period was allowed between each experiment.  All subjects 
were normotensive and had normal resting heart rates.  Both the systolic and diastolic pressures tended to 
be higher when the isometric contraction was conducted at the high arm position compared to the low and 
medium positions, but the differences were not significant.  These results suggest that the perfusion of the 
digital flexors was not impaired in the high position. 
                                                                                                                                                                                                 

 
                                                         ABSTRACT 88-8 

 
 
 The effect of maximal oxygen consumption upon blood 
 pyruvate/lactate levels 
 
 Andrew C. Browe, Tracey L. Robinson, and Manuel Cardenas 
 
 Indiana University of Pennsylvania and New Mexico State University 
 
This study investigated the effects of maximal oxygen consumption upon blood lactate and blood pyruvate 
levels during a graded exercise test to exhaustion.  Fifteen females, with a mean V02max of 57 
ml/min/Kg, were compared with 15 females with a mean V02max of 36 ml/min/Kg.  Oxygen 
consumption, carbon dioxide production, ventilation, blood lactate, and blood pyruvate were measured 
each two-minute stage during the GXT.  A two-component linear regression model was fitted for lactate, 
pyruvate, L/P ratio, and ventilation versus V02, in order to determine a threshold or breakpoint for each 
relationship.  Trained females exhibited a significantly higher lactate threshold then untrained females 
(2.07 L/min versus 1.51 L/min).  No breakpoint was found in either group for pyruvate versus V02.  The 
L/P breakpoint was found to be at a significantly higher V02 value for the trained (2.15 L/min) than the 
untrained (1.02 L/min).  In both trained and untrained females, the L/P breakpoint and lactate threshold 
were not significantly different, suggesting that an altered redox state is responsible for lactate 
accumulation.  In addition, ventilatory threshold occurs significantly earlier than lactate threshold in the 
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trained female (1.55 L/min versus 2.07 L/min).  This suggests that in trained females, ventilation is driven 
by a more complex mechanism than simply an increased N+ ions. 
                                                                                                                                                                                                
 
 

                                                         ABSTRACT 88-9 
 

 
The effects of a training season on the blood’s oxygen-carrying 

 capacity of Clarion University swimmers 
 
 Susan L. Weisel and John Williams 
 
 Clarion University of Pennsylvania 
 
To investigate the possible occurrence of sport’s anemia (a drop in the blood’s oxygen-carrying capacity) 
in a group of male and female swimmers, these swimmers were compared to a non-training control group 
with respect to the following blood factors: RBC counts, Hb.  concentration, and percent-hematocrit.  
Measurements were made before and after a five-month training season.  Analyses of covariance indicated 
no differences between the swimmers and the non-training groups (for both sexes) with respect to all three 
blood factors.  It was concluded that a swim-training season had no significant (p=0.05) effects on the 
above-mentioned blood factors. 
                                                                                                                                                                                                 

  
                                                         ABSTRACT 88-10 

 
 

Novelty detection in pulse-type weakly electric fish 
 
 Harold J. Grau 
 
 Indiana University of Pennsylvania 
 
Pulse-type weakly electric fish generate an Electric Organ Discharge (EOD) that is brief relative to the 
inter-pulse interval.  By means of a specialized electroreceptor system these fish can locate objects with 
conductivities differing from that of the environment, and can communicate with other weakly electric 
fish.  In novel situations pulse fish will commonly raise their EOD rate.  This Novelty Response (NR) 
behavior occurs by the detection of changes, or novelty, in successive EOD afferences.  This study is a 
preliminary investigation into the mechanisms of electrosensory afference-difference detection in these 
fish.  Neural recordings were made from several electrosensory-processing brain regions of fish that were 
presented stimuli at various frequencies, representing various degrees of novelty.  Whereas lower-order 
electrosensory-processing regions show only minor changes in response size to stimuli presented less 
frequently, the midbrain exhibits very strong novelty-related activity patterns.  This novelty related neural 
activity can be correlated with certain aspects of the fish’s behavior (NR). 
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                                                         ABSTRACT 88-11 
 

 
The acoustic sense of honey bees: the physical nature of 

 detectable stimuli 
 
 William F. Towne 
 
 Kutztown University of Pennsylvania 
 
I have recently shown that honey bees can detect and respond to airborne sounds.  The objectives of the 
present study were 1) to determine whether the bees detect air pressure oscillations of longitudinal air-
particle movements, both of which occur in all airborne sounds, and 2) to measure the threshold of the 
sensory system.  The results show that 1) the bees detect air-particle movements, not pressure oscillations, 
and 2) the threshold of the sensory system is adequate to permit the bees to detect the sounds produced by 
dancers advertising food sources.  This and other evidence suggest that the waggle dance communication 
may be largely acoustic. 
                                                                                                                                                                                                 

 
                                                         ABSTRACT 88-12 

 
 

Determination of the electrical axis of the human heart taking into 
 consideration certain parameters 
 
 G. Cummings and T. Buckelew 
 
 California University of Pennsylvania 
 
The electrical axis of the heart was determined in 52 individuals in an effort to find axis consistencies 
relative to various parameters.  Carter’s algebraic equation was used to determine the axis.  By using a 
multichannel physiograph, the mean electrical axis was found to be 61o which compares well with the 
accepted mean of 59o.  Males more often were found to have an electrical axis drifting toward 90o.  
Females, demonstrated a shift toward 0o.  Observations revealed height and weight to be important 
parameters.  Individuals with pulse pressures above the normal range were found to have an electrical axis 
which was less than the mean of 59o.  The consistent relationship between axis deviation and certain 
anatomical and physiological conditions are important.  Although presently the electrical axis of the heart 
has been given less attention, in the past it has been used to detect certain myopathies.  The data gained 
shows the following: changes in the thoracic cavity will alter the electrical axis, pulse pressure may also be 
a contributing factor. 
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                                                         ABSTRACT 88-13 
 

                                                                                                     
 Cytaxonomic studies in fishes: an historical perspective and study of 
 intraspecific variation in the centrarchidae 
 
 Kenneth W. Thompson 
 
 Lock Haven University of Pennsylvania 
 
Technological improvements have stimulated interest in the study of karyotypic evolution of fishes during 
the past twenty years.  Ninety percent of all publications in the field have dates later than 1970.  An 
historical perspective will be presented along with a discussion of a project to study interpopulation 
chromosome variation of the Bantam sunfish, Lepomis symmetricus, being carried out at Lock Haven 
University.  This species shows considerable variation in diploid number and chromosome morphology.  
All populations thus far investigated have different karyotypes (2N=38-42). 
                                                                                                                                                                                                

 
 

                                                         ABSTRACT 88-14 
 
 

Survival and recovery of soil-borne pathogens of forest tree 
 nursery seedlings at the Pennsylvania Bureau of Forest 
 Nursery at Spring Mills, PA 
 
 Wang Chengguo and Barry B. Hunter 
 
 California University of Pennsylvania 
 
During the past several years there have been localized, severe root rot diseases of many different conifer 
and hardwood species at the Penn Nursery at Spring Mills, PA.  Initial studies of thousands of tissue and 
soil samples revealed that the two most frequently found soil-borne plant pathogenic fungi were 
Cylindrocladium scoparium and Fusarium oxysporum.  Both of these fungi are known to cause root rot 
diseases, not unlike those found at the nursery.  These fungi were isolated from soil using the geranium 
balting bioassay and from seedling root tissue with a selective medium (glucose-lima bean rose bengal 
agar for C. scoparium and glucose-yeast extract rose bengal agar for F. oxysporum).  Both fungal species 
were found to survive as resistant propagules in dead seedling parts and in various other soil debris.  
Ongoing studies are directed at determining those integrated control practices which can lessen or 
eradicate these fungi from nursery soils. 
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                                                         ABSTRACT 88-15 
 

 
 The effects of acid mine drainage on functional feeding groups of 
 macroinvertebrates 
 
 S. Fillmann and W. G. Kimmel 
 
 California University of Pennsylvania 
 
The impact of a point-source, surface mine discharge on functional feeding groups of macroinvertebrates 
within a small, hard-water stream in southwestern Pennsylvania was studied over a two-month period.  
Organisms were collected with long handled pond nets, and preserved in 70% isopropyl alcohol.  Results 
showed that under constant acid drainage influx, the macroinvertebrate community below the pollution 
source was significantly depressed in both numbers of organisms and number of taxa (families), and 
revealed a decrease in the role of scrapers and collectors.  The polluted section was inhabited by 11 
families of benthic organisms; the most abundant were Agrionidae, Hydropsychidae, Asellidae, and 
Phryganeidae.  The unpolluted section of Pike Run supported 22 families, and was dominated by 
Hydropsychidae, Agrionidae, Gammaridae, Elmidae, and Physidae.  The major factor affecting the benthic 
community appeared to be ferric hydroxide deposition.  Percent similarity coefficients indicate extreme 
differences in the two macroinvertebrate communities. 
                                                                                                                                                                                                 

 
                                                         ABSTRACT 88-16 

 
  

Mate Choice and spawning microhabitat selection in Hero centrarchus 
 (Pices: Cichlidae) 
 
 M. Saeki and A. C. Miller 
 
 California University of Pennsylvania 
 
Indirect mate choice and spawning microhabitat selection were investigated in Hero centrarchus, a 
monogamous, substrate spawning cichlid from Central America.  There was a positive correlation between 
size and dominance with males, but not females.  There was no significance in mean percent time spent in 
the ideal spawning microhabitat (ID) prior to pair bond formation among the test fish.  There was a 
significant difference, however, in the mean percent time spent in the ID after pair bond formation had 
taken place (P < 0.05).  The pair spent significantly more time in the ID than the unpaired males and 
females.  A significant interaction indicated that the paired males and females spent significantly more 
time in the ID after pair bond formation, whereas, the unpaired females spent significantly less time in the 
ID after pair bond formation.  Conversely, there was no significant difference for the unpaired males.  The 
results supported non-random mating and the strong preference for the spawning microhabitat in H. 
centrarchus.  The results will be compared with another monogamous, substrate spawning cichlid, 
Cichlasoma nigrofasciatum. 
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                                                         ABSTRACT 88-17 

 
 

The first year of the Pittsburgh Gypsy Moth Integrated Pest 
 Management Demonstration Project 
 
 Farley B. Hunt and Barry B. Hunter 
 
 California University of Pennsylvania 
 
The Pittsburgh Gypsy Moth Integrated Pest Management Demonstration Project was begun in June 1987.  
The project is designed to implement integrated pest management techniques against the gypsy moth in 
pre-outbreak populations.  We are attempting to show alternative methods of control for use by 
municipalities and other small governmental bodies.  Milk carton type traps were placed on a one half 
kilometer grid pattern covering a 7 kilometer square area in Allegheny and Beaver Counties in 
Pennsylvania.  Egg mass counts were also performed in areas that showed a high trap catch.  Preliminary  
population evaluations show that the gypsy moth is present in higher numbers than was previously 
thought.  Spraying of Dimilin has been necessitated by the near outbreak population in the north west 
corner of the demonstration area.  Augmentatative parasite releases have been performed using the 
dipterans Blepharipa pratensis and Parasitagena sylvestris.  Preliminary trap results indicate a problem in 
the use of the milk carton trap.  This is probably caused by water entering the traps and the decomposing 
males attracting carrion beetles. 
                                                                                                                                                                                                

                                                         ABSTRACT 88-18 
 
  

Dispersal-recruitment patterns of Porcellanid Crab Larvae 
 (Crustacea, Decapoda, Anomura) in Mississippi Sound, 
 and the Chesapeake Bay, Virginia 
 
 R. C. Marris 
 
 Cheyney University of Pennsylvania 
 
Distributional patterns of larvae of Euceramus praelongus Stimpson and Polyonyx gibbesi Haig were 
studied according to season, ontogeny, horizontal positioning and diurnal vertical migration.  Quantitative 
horizontal positioning and diurnal vertical migration.  Quantitative plankton samples were compared from 
Mississippi Sound and the Chesapeake Bay.  A biomodal breeding cycle was noted for both species in 
Mississippi Sound with April-May and August-September maxima.  Positive correlation between certain 
larvae and temperature and inverse correlations between others and dissolved oxygen were found.  In the 
Chesapeake Bay study, P. gibbesi and E. praelongus.  Polyonyx gibbesi was located consistently near the 
bottom.  Fluctuations in dispersal and recruitment greatly affect crustacean populations.  Variations in 
larval distribution play major roles in these processes.  This work was partially supported by the National 
Marine Fisheries Service and the Office of Sea Grant, NOAA. 
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                                                         ABSTRACT 88-19 
 
 
 Feeding of Protoreaster nodosus (Linne) (Echinodermata 
 Asteroidea): Dose dependency and learning 
 
 M. Temons, M. S. Williams, R. Coup, J. Gibas, P. Temons, 
 C. Oxenrider, M. Weaver and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
Upon introduction of Tegula sp., Protoreaster nodosus would move toward the prey item until one of its 
arms touched the food, stop, resume movement and position the prey under its mouth with its tube feet, 
and evert the cardiac stomach.  The concentration of homogenates of Tegula sp. tissue had a direct effect 
on the duration of eversion of the cardiac stomach, but not on elicitation of a feeding response.  
Homogenates ranging in concentration from 0.01% (wet tissue/volume) to 10.0% initiated stomach 
eversion with similar frequencies.  The length of time the cardiac stomach was everted increased 
significantly (p<0.05) with increasing concentration.  These data suggest that the chemosensory threshold 
for initiation of a feeding response is low, or that feeding is cued by physical stimuli, and that persistence 
in a 
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Scientific Photography Seminar 
CPUB, 1989 

 
 
 

Biological Photography:  An Overview 
 

By 
 

Barry B. Hunter, Department of Biological Science, California University 
 

Biological photography is the phase of photography which is primarily concerned with the recording of 
visual data for the clarification and validation of a research investigation.  Of equal importance is the 
utilization of visual information for teaching and the many types of oral presentations (paper sessions, 
symposia, and seminars).  Therefore all life scientists need to be knowledgeable about the ways that 
biological photography can be used in their research and teaching endeavors.  The better one can 
document his or her research and demonstrate the subject matter in a visual mode, the more efficient 
he/she will be able to execute the activities of a life scientist.  A photographer is judged by his/her 
photographs, a life scientist by his research and/or teaching.  Excellent photographs, like scientific 
works are rarely synthesized at random, but occur through the knowledge, experience and skills of the 
composer.  The uses of biological photography are numerous and varied.  Several different types, from 
ultrastructural to aerial, are presented.  At California University, a scientific photography course is 
available to advanced undergraduate and graduate students to enable them to become knowledgeable 
and competent life science photographers. 
 
 
 
 

The Use of 35 MM Slides to Teach Organismal Identification 
 

By 
 

Gilbert Twiest, Biology Department, Clarion University 
 

The author has developed a technique for teaching students to identify various organisms from trees to 
mammals using 35 mm slide sets.  Basically, the system consists of taking photos of all sides of an 
organism, of the various distinguishing characteristics of the organism, and of several different and 
varying specimens of the organism.  These photos are then added to similar photos of other organisms in 
a group to make a comprehensive slide set of each group of organisms to be taught.  These slides are 
then used to teach the students to identify the organisms via illustrated lectures or by having students 
key the organisms by use of slides.  The slides are then made available to students to view and study at 
their convenience.  A typical set will be shown. 
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Biological Photography:  A Teaching and Research Tool 
 

By 
 

Syd Radinovsky, Department of Biology, Millersville University 
 

The presentation will deal with the objectives of a graduate course given at Millersville University.  At 
the conclusion of this course, the students should be able to make clear, concise, aesthetically-pleasing 
and biologically-accurate photographs of living organisms, plant or animal, minute (microscopic) or 
larger, suitable for scientific publication and/ or teaching aids.  The course has three requirements.  Each 
student does a study of an organism or organisms and records the observations on film.  A written 
report, illustrated with high-quality photos, is presented to the class at the end of the semester.  I will 
show some slides of sunflower development, the project dome by Pam Miller last summer.  As a second 
requirement, there is a final exam, based on lectures, labs, and field experience.  The third requirement is 
a portfolio of 50-100 color slides, two to four for each of 25 daily project assignments.  I will illustrate 
most of these projects during my presentation.  Some of the projects include photomacrography of 
arthropods; photomacrography of plants; photomicrography; animal-animal interactions; plant-animal 
interactions; patterns in nature; aquarium photography; terrarium photography; plant or animal 
adaptations in nature; use of backlighting; use of fill-in flash outdoors; life in or around a pond; birds in 
nature; mammals in nature; copying charts, tables, or illustrations; biological organisms in the rain; 
telephoto photography; and insect damage to plants.  In addition, each student hands in two to four 8x10 
color prints of their choice.  I will present some slides of my ongoing research projects at Scripps 
Institute of Oceanography, “Tegula Studies in California Tide Pools”.  The use of cinephotography as a 
teaching and research aid will be discussed if time allows. 
 
 
 
 

The Use of Photography in Scientific Illustration 
 

By 
 

Alex Henderson, Department of Biology, Millersville University 
 

Photography has become more and more important in scientific illustration, particularly for larger 
specimens.  Although the camera lucida is still a useful tool, I will demonstrate how 35mm slides allow 
the artist to provide a more faithful rendering.  There are many problems associated with the preparation 
of illustrations, both line drawings and color plates, for articles and/or books.  A photograph itself used 
as an illustration, although useful in some instances, actually leaves much to be desired in most cases 
because the totality obscures anatomical features or interferes with parts which the illustrator wishes to 
feature.  Photographs, however, are essential for complete accuracy and pattern.  In fish illustrations 
(which we will use for examples), color of aquarium specimens or freshly-caught specimens can be 
quite different from recently dead or preserved fish.  Color photographs can give us an accurate picture.  
This presentation will use shots from the artist’s sketchbook and will follow the steps involved in 
preparation of diagrams and paintings of fishes. 
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Rapid Production and Seminar Slides Using the Polaroid 35mm System 
 

By 
 

W.E. Dietrich, Jr., Biology Department, Indiana University 
 

The Polaroid system is composed of four films, a processor module, a slide mounter and plastic slide 
mounts.  The films are:  a high contrast B&W, a continuous tone B&W, a white on blue, and a color 
film.  Each box of film contains the photographic film cartridge and a processing pack containing a film 
coated with processing chemicals.  The processor presses the film against the exposed photographic film 
to accomplish development in 60 seconds.  The development is a dry process and the processing film is 
disposable.  Once the photographic and the processing films are separated the slides can be immediately 
mounted and shown. 
 
The procedure is as follows: 
 

1. Load any 35mm camera with the film and expose as usual. 
 

2. Rewind the film into the cartridge and remove from the camera. 
 

3. Open the processor and attach the film leader to the roller. 
 

4. Place the processing film in the processor and attach its leader to the roller. 
 

5. Close the processor and develop the film by cranking the two films together, waiting for 
complete development (60 seconds) and rewinding. 
 

6. Dispose of the processor film and remove the developed photographic film cartridge. 
 

7. Mount the film cartridge in the slide mounting device, mount each exposure in a plastic 
mount and cut (15 seconds per slide). 
 
The initial investment in this system is for the processor, slide mounter, and slide mounts.  While the 
cost of the film (plus developing) is more than conventional film plus development, the ability to 
expose, develop and mount slides within a half-hour may well be worth the investment. 
 
 

Videomicroscopy in the Classroom and Laboratory 
 

By 
 

William R. Belzer, Kate Eggleton, and Martha Ritter 
Biology Department, Clarion University 

 
Biologists need to make no leap of imagination to recognize the instructional and research potential in 
being able to project onto a TV screen for group viewing and/or videotaping, the microscopic field of 
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view.  This technology, videomicroscopy, is moving into many collegiate and even high school 
laboratories. 
A high-resolution, lightweight TV camera, attached to the photo port of the microscope can project the 
image of fine cellular detail simultaneously into a VCR and a TV monitor.  Before purchase, it is 
important to test various equipment models to insure resolution, microphonics, and photosensitivity 
compatible with your microscope and applications.  A critical accessory is a videopointer unit, inserted 
in series, which allows the operator to create the image of a circle, square or arrow on the monitor 
screen, and smoothly move the highlighting image over the field of view with a joystick, to draw student 
attention to details being discussed.  The videopointer not only provides for such effective and efficient 
classroom applications, it also enables the production of valuable instructional review videotapes, 
complete with videopointer and voice narration to guide the students’ study.  We have exploited this 
potential for a successful autotutorial histology review program for our anatomy students.  With the help 
of an EESA Title II grant (#48-7003), and two grants from the Clarion university Foundation Projects 
Committee, Clarion’s Biology Department has equipped its anatomy lab at the Venango campus with 
multiple videomicroscopy assemblies for a public service program.  Regional teachers may visit our lab 
and produce individually tailored instructional videomicroscopy. 
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                                                         ABSTRACT 90-1 
 

The identification of critical habitat for wintering bald eagles in the Delaware Water Gap in the 
National Recreation Area 

 
 Allan Ambler and Larry M. Rymon 
 
 East Stroudsburg University 
 
An increase in the number of bald eagles (Haliaeetus leucocephalus) wintering in the study area has been 
documented by research at East Stroudsburg University since 1983.  Due to the decline in suitable 
wintering habitat in the Northeast the identification and protection of critical habitat is important for the 
continued survival of this species.  A cooperative study between the Delaware Water Gap National 
Recreation Area and East Stroudsburg University has been initiated to identify critical habitat within the 
National Recreation Area.  Specific management recommendations for individual areas and general 
management recommendations will be submitted to the National Park Service for inclusion in the General 
Management Plan.  The primary method of data collection is a live-trapping and telemetry program.  The 
birds are live-trapped, fitted with 3-4 year solar powered backpack transmitters, and released.  Movements 
of telemetered birds will be tracked by vehicle and on foot with hand held receivers.  The identification of 
critical habitat will be determined from the frequency and type of use of specific areas.  Management 
recommendations will be designed to reduce human-induced disturbance in these critical areas. 
 

 
                                                                  ABSTRACT 90-2 

 
                                                                                                                                    

Gymnosperm diversity in the Late Triassic Stockton Formation of Southeastern Pennsylvania 
 
 Brian J. Axsmith 
 
 Millersville University of Pennsylvania 
 
Since early 1987, the author and Peter Kroehler (Smithsonian Institution) have been excavating fossil 
plants from the Stockton Formation at Phoenixville, Chester County, Pennsylvania.  Finds include the 
bizarre protognetalean Dinophyton spinosus and the bennettitalean Zamites powelli.  The conifers are 
represented by branches of Pagiophyllum simpsonii and P. diffusum.  In addition to several undescribed 
forms, coniferous seed cones are represented by an unnamed species of the voltzialian Glyptolepis and the 
anomalously modern Compsostrobus neotericus.  The coexistence of Compsostrobus neotericus and 
primitive voltzialians was first reported by T. Delevoryas and R. C. Hope (1973) from the Pekin 
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Formation of North Carolina.  The presence of Compsostrobus  and Glyptolepis in the Stockton Formation 
suggests that this association of primitive and advanced conifers was a persistent feature of plant 
assemblages in the Late Triassic of Eastern North America and underscores the theme of evolutionary 
experimentation in Late Triassic plant assemblages in general. 
 
 

                                                                         ABSTRACT 90-3 
 

Development of an assay for isolation of neutralization-resistant mutants of BTV 
 
 Alison Brooks and Dr. Kate H. Eggleton 
 
 Clarion University of Pennsylvania 
 
The overall goal of our investigation is to analyze the neutralizing antigen(s) of Bluetongue virus (BTV) 
biologically and at a molecular level.  This antigen plays a role in the serotype specificity of the virus.  The 
specific focus of this project is the development of a working assay for the isolation of neutralization-
resistant mutants of BTV-13.  Neutralization-resistant mutants of BTV have a mutation in the neutralizing 
antigen of the virus, present on the capsid proteins.  To achieve these ends, plaque purified virus was 
incubated in varying proportions with neutralizing monoclonal antibody and overlayed with agar (also 
containing antibody).  Any plaques visible after the initial incubation period are selected and tested further 
for their ability to resist neutralization by the original monoclonal antibody.  Post isolation characterization 
of the neutralization resistant mutants is valuable in understanding viral pathogenesis and host immunity to 
the virus as well as having broad implications in terms of vaccine development and epidemiology of BTV. 
                                                                                                                                                                                                 
  

                                                                         ABSTRACT 90-4 
 

Phototactic behavior of Ophicoma echinata and Ophioderma cinireum 
 (Echinodermata:  Ophiuroidea) 
 
 P. Bryan and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
Ophiocoma echinata showed a stronger response to light than Ophioderma cinireum in all tests performed.  
Both species spent the majority of time in the darkened portion of the aquaria and were more active in the 
dark.  Individuals which moved into the lightened portion of the aquaria were usually actively searching 
for food.  A Y-maze was used to test choice between light and dark areas.  One hundred percent of 0. 
echinata and 91.4% of 0. cinireum tested chose the dark arm.  Avoidance of light was tested using a 
Laminite 4600 Krypton beam of light directed on individuals, which were maintained in the dark, and 
recording their behavioral response.  Ninety four percent of 0. echinata and 92.4% of 0. cinireum moved 
out of the light within two minutes.  Ophioderma echinata responded to the light more quickly than 0. 
cinireum.  These data clearly suggest that these species are nocturnal and actively avoid light.  Although 
both species are negatively photokinetic, it is a negative phototaxis which determines the observed 
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preference for darkened areas.  These data also show the importance of considering light in behavioral 
studies in the laboratory, since light will affect responses of ophiuroids. 
                                                                                                                                                                                                
  

                                                                         ABSTRACT 90-4 
 

Effects of guanidine hydrochloride on the hydrolytic activity and binding 
 ability of cellobiohydrolase I from Trichoderma reesei 
 
 Jeffrey Carmichael, Jonathan Woodward, and Frank Hoffman 
 
 Slippery Rock University of Pennsylvania 
 
Cellobiohydrolase I (CBH I) was found to catalyze the hydrolysis of the synthetic substrate p-Nitrophenyl-
B-D-Cellobioside (pNPC), the Michaelis constant being 2.2 mM pNPC.  CBH I treated with 0.09 
Guanidine Hydrochloride (Gdn HCl) was found to be almost completely inactive.  CBH I treated with 4 M 
Gdn HCl and subsequently dialyzed, recovered almost full activity.  Gdn HCl was found to inhibit the 
binding of CBH I to Avicel (microcrystalline cellulose).  These findings indicate that Gdn HCl denatures 
the CBH I molecule thus decreasing its hydrolytic activity and substrate binding ability.  However, the 
effects are reversible. 
                                                                                                                                                                                                 
 

                                                                         ABSTRACT 90-5 
 

The effect of prior experience on feeding and movement of Echinometra lucunter 
 (Linneaus) (Echinodermata:  Echinoidea) 
 
 P. Chillot, J. Hranitz, D. Kester, J. Mohler, K. Pinz, and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
Echinometra lucunter did not clearly learn to associate a change in lighting with food.  To assess whether 
a change from light to dark, or from dark to light, (conditioning stimulus) could be associated with food 
(unconditioned stimulus), individuals were maintained for 17 days in the laboratory under different light-
dark regimes.  One group of sea urchins was maintained under 23 hours of light and 1 hour of darkness per 
day, another was maintained under 23 hours of darkness and 1 hour of light.  Using the change in lighting 
as the conditioning stimulus, food was presented at the initiation of the 1 hour light or 1 hour dark period 
for 7 days.  During the subsequent 7 days, individuals were observed but were not fed.  Rates of feeding 
movements of the mouth and jaws and the frequency of extension of the spines in a feeding posture were 
highly variable and were not clearly associated with the conditioning stimulus (light or dark).  Rates of 
movement were higher when exposed to the conditioning stimulus in the absence of food.  However, it is 
unclear whether this response was due to associative learning or simply a reaction to the change in 
lighting.  Ingestive conditioning does not affect food choice by E. lucunter.  To determine if prior feeding 
experience affects food choice, rates of feeding on artificial foods containing plant or animal tissue were 
measured before and after a conditioning period.  Artificial foods were 2 x 2 x 1 cm 3% agar blocks 
containing 5% plant or animal tissue.  Feeding rates on the plant and animal foods did not differ 
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significantly (p<0.05) prior to the conditioning period.  During the conditioning period individuals were 
fed only the plant food.  Subsequent to the conditioning period both foods were proffered simultaneously 
and the individuals were allowed to choose between them.  Despite prior experience with the plant food, 
equivalent amounts of the plant and the animal food were consumed.  Prior experience seems to have 
limited impact on the behavior of E. lucunter. 
                                                                                                                                                                                                 

 
                                                                         ABSTRACT 90-6 

 
 

Claw size, reproductive success, and risk of predation in male fiddler crabs, 
  Uca pugnax (Arthropoda:  Crustacea) 
 
 G. Croll and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
The proportions of morphological secondary sex characteristics used in courtship often reflect an optimal 
compromise between benefits derived from reproductive success and costs incurred by exaggerated 
structures.  Uca pugnax were observed in the estuary near Chincoteague, Virginia, under varying tidal and 
weather conditions, from June 13 to June 30, 1989.  Males were observed to determine if a relationship 
exists between the size of the major cheliped and aggressive behavior, territory defense, burrow 
maintenance, feeding time, and courtship behavior.  Observed males were categorized as small claw 
(<21mm, N=65) or large claw (>21mm, N=59).  Aggressive behavior was more prevalent in small claw 
males (94% + 13%; % of the observed acts of aggression; Mean + 1 S.D.) than in large claw males (6% + 
13%).  Acts of territorial defense and percentages of time devoted to burrow maintenance and waving 
behaviors were greater in large claw than in small claw males (80% + 27% vs. 20% + 27%, 40% + 28% 
vs. 28% + 21%, and 52% + 36% vs. 8% +  0%, respectively).  Percentage of time devoted to feeding 
indicated no significant difference (small claw, 69% + 25%; large claw, 60% + 25%).  No predator 
preference for size of the major cheliped was observed.  The mean claw size of the population was 21mm 
+ 5mm, while that of the predated males was 22mm + 4mm.  These data suggest that increased claw size 
reduces male-male competition and allows greater energies to be devoted to activities associated with 
reproduction.  Exaggerated claw size incurs no increased cost through predation. 
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                                                                         ABSTRACT 90-7 
 

Efficiency of pheromone-baited milkcarton traps for the male gypsy moth 
 (Lymantria dispar l.) as a function of height in a defoliated area 
 in Fayette County, PA 
 
 George H. Cummings and Barry B. Hunter 
 
 California University of Pennsylvania 
 
Pheromone-baited milkcarton traps were utilized extensively for monitoring gypsy moth (GM) 
populations in the summer of 1989.  An egg mass density determination is the most accurate way of 
determining GM population densities, but is labor intensive.  Therefore, it is imperative to use traps 
whenever possible.  A correlation between the two procedures has not been accomplished, but our 
objective was to modify the trap to make it as efficient as possible.  One hundred traps, placed 
approximately 100 meters apart were placed in a defoliative area of PA State Gamelands 51 in Fayette 
County.  Twenty traps were placed at one meter, two meters, three meters, four meters and five meters for 
two weeks to capture male moths.  Data showed no significant difference between trap heights.  This 
information was considerably different from a similar study conducted the previous year in a low density 
GM population in State Gamelands 203, Allegheny County.  More research is needed to substantiate the 
results of the two studies. 
                                                                                                                                                                     
  

                                                                         ABSTRACT 90-8 
 

Possible effects of intravenous renin injections on core body temperature 
 in male rats 
 
  Harold J. Grau 
 
 Indiana University of Pennsylvania 
 
It has been reported that rats that are returned to neutral temperatures after cold acclimation exhibit an 
increase in plasma renin activity and a concommitant increase in drinking (polydipsia).  Whether the 
increased renin levels play a role in the thermoregulatory responses of such rats has not been previously 
investigated.  To examine this possibility, a preliminary study was conducted in which several rats were 
given an injection of renin (0.05 unit) through the femoral vein while rectal temperatures were recorded.  
These were compared with other rats given a sham control injection of water.  Controls exhibited an 
average decrease in rectal temperature of 0.80oC (+0.38) after injection, whereas experimental rats 
exhibited an average decrease of 2.20oC (+2.29).  The observed effect was due to the response of males, as 
female experimentals did not exhibit a significantly greater decrease (mean = 5.20oC, +2.66).  Thus the 
possibility exists that renin may play a role in body temperature regulation and the thermoregulatory 
responses of male rats. 
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                                                                         ABSTRACT 90-9 
 

Blood types and hematocrits influence on blood clotting times 
 
 Michael Greco, George Hansell, and Alex Henderson 
 
 Millersville University of Pennsylvania 
 
In a study of the blood clotting time of 270 students, it was discovered that there was little consistency in 
duration.  Furthermore our study showed no significant correlation between clotting time and the blood's 
hematocrit, or clotting time and the ABO system. 
                                                                                                                                                                                                 
 

                                                                         ABSTRACT 90-10 
 

 Internships, the key to a successful educational experience 
  
 Frederick C. Hill 
 
 Bloomsburg University of Pennsylvania 
 
Internships are viewed by most biology educators as being a vital part of the educational experience of 
biology students.  Most professional biologists can look back at a biology job experience while in college 
as being a major contributor to their professional career.  Now when employers require that new hirees 
have experience and entry level jobs are increasingly more competitive, the student with the internship 
experience is distinctly in the advantage.  Many interns are hired by the company they intern with after 
their experience.  The specific internship opportunity at Newfound Harbor Marine Institute in Florida for 
students interested in marine biology will provide the background information for my presentation.  The 
role of the faculty member, student, and on-site internship coordinator will be discussed. 
                                                                                                                                                                                                 
  
 

                                                                         ABSTRACT 90-11 
 

Isolation and preliminary characterization of noncytopathic mutants 
 Bluetongue Virus type 17 
 
 Sukhanya Jayachandra and Dr. Kate H. Eggleton 
 
 Clarion University of Pennsylvania 
 
This research is part of a long term project to study mechanisms of viral cytopathology, using Bluetongue 
virus (BTV) as a model system.  An understanding of viral cytopathology is part of the requirement for 
future development of more effective clinical methods to control viral disease.  The current report is on the 
development of an assay to identify noncytopathic mutants of Bluetongue virus, a double stranded RNA  
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virus.  As the noncytopathic mutants by definition do not form plaques in tissue culture, but are capable of  
infectious virus production, nonconditional procedures to screen for these mutants were developed.  A 
Hemadsorbing Spot Assay which had been developed for a myxovirus was modified for BTV.  This assay 
provides a means of detecting infection foci, whereby chicken red blood cells agglutinate in a spot over 
noncytopathic myxovirus infected chick embryo cell monolayers.  However, similar assays with BTV 
infected Vero cells result in a uniform agglutination of chick red blood cells to all the Vero cells.  
Therefore, studies to determine optimum temperature and red blood type were conducted.  In the final 
assay BTV infected Vero cells are stained with Trypan blue (indicating dead cells) followed by treatment 
with sheep red blood cells.  This results in plaques with nonagglutinating, trypan blue stained cells 
(infected, dead) in the center, surrounded by nonagglutinating, non-trypan blue stained (infected, living) 
cells, encircled by agglutinating, non-trypan blue stained (non-infected, living) Vero cells. 
                                                                                                                                                                                                 
  
 

                                                                         ABSTRACT 90-12 
 

Continuing research in the Pittsburgh gypsy moth integrated pest 
 management demonstration project 
 
 Kurtis D. Jones, Barry B. Hunter, Farley B. Hunt, Timothy R. Marasco, 
 and E. Michael Blumenthal 
 
The Pittsburgh Gypsy Moth Integrated Pest Management Demonstration Project is a five-year cooperative 
effort among California University of PA, the U.S. Forestry Service, and the PA Bureau of Forestry to 
monitor and control the gypsy moth (GM) in a selected area of southwestern Pennsylvania.  Pheromone-
baited milkcarton traps were utilized to monitor the GM populations in Allegheny and Beaver counties.  
Our data from the past three summers have been used to determine the appropriate biological and chemical 
control methods for the 1990 season.  Gypsy moth populations have shown a dramatic increase in the past 
year.  The average trap catch has risen from 92 moths in 1987 to 162 in 1988 and then 868 moths per trap 
in 1989.  In 1989 there were three spray blocks of Bacillus thuringiensis - DipelTM (Bt), totaling 626 acres, 
and a single 90 acre block of DimilinTM (diflubenzuron), both insecticides proved to be effective.  In 1988, 
a single 100 acre block was sprayed with DimilinTM.  This block remained at a low level throughout 1988 
but has since doubled the pre-spraying population density. 
                                                                                                                                                                                                 
  

                                                                         ABSTRACT 90-13 
 

First Pennsylvania record of Hydrophyllum macrophyllum Nutt.  (Hydrophyllaceae) 
 
 Larry H. Klotz and Jeffrey L. Walck 
 
 Shippensburg University of Pennsylvania 
 
The authors discovered and identified this species in June, 1986 in southwestern Franklin County, 
Pennsylvania.  The population spans about four hectares and comprises three subpopulations of about 50, 
500, 1500 rosettes.  The corollas are white.  This population and the four known populations in central 
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Maryland and eastern West Virginia represent the northeastern limit of the species.  The habitat is a 
southeast-facing slope with soils derived chiefly from Devonian limestone and calcareous shale of the 
Onondaga and Old Port Formations, undivided.  The community is a mixed deciduous "rich woods" with 
an herbaceous flora unusual for southcentral Pennsylvania.  Nine species are scarce or absent in most of 
Pennsylvania but characteristic of West Virginia, western Maryland, southwestern Pennsylvania, and 
southeastern Ohio.  These species plus five others are considered calciphilic in Maryland.  Five are "Plants 
of Special Concern" in Pennsylvania.  Ten are rare, endangered, or "uncommon" in Maryland.  Twenty are 
county records. 
                                                                                                                                                                                                 
  
 

                                                                         ABSTRACT 90-14 
 

An improved sporulation medium for Bacillus stearothermophilus 
 
 Michael Koratich and Marc Sylvester 
 
 California University of Pennsylvania 
 
Development of an improved sporulation medium for Bacillus stearothermophilus was conducted.  The 
selection of the media was limited to variation of tryptic soy agar, TSA (which proved to be an effective 
base medium in preliminary work).  Various modification of the base media were examined as were the 
effects of varying the concentrations of salt additives.  The standard method of analysis was the 
examination of Gram stained slides from 24, 48, and 72 hour cultures and comparing the relative amount 
of spores present.  The results showed that a variation of TSA containing twice the amount of tryptone and 
agar combined with the following amounts of 2% salt solutions, 2.5 mL MnCl2 4H20, 2.0 mL MgCl2, and 
1.5 mL CaCl2, gave excellent sporulation in 48 hours.  In addition to developing an improved sporulation 
medium this work demonstrated the effects of salt concentrations on sporulation of Bacillus 
stearothermophilus. 
                                                                                                                                                                                                 
 
 

                                                                         ABSTRACT 90-15 
 

Woody plant analysis of three successional stages of Western Pennsylvania 
 

Jeffrey F. Krause and C. Allan Miller 
 

California University of Pennsylvania 
 
Three 1.1ha forest types were studied approximately 3km south of California, Pennsylvania.  Species 
composition, density, frequency and dominance were analyzed using a plot sampling method.  Relative 
basal area and relative coverage indicated that an early succession stand was dominated by Liriodendron 
tulipifera.  A mid-succession site was dominated by Prunus serotina, Liriodendron tulipifera and Quercus 
alba.  Quercus alba and Acer saccharum were the dominant species in the mature stand.  Morista's index 
of similarity  indicated that the mid and late succession stands were moderately similar (Im = 0.571) with 
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both stands having low similarities in comparison with the early succession stand (Im = 0.265 and 0.052 
respectively).  Using the Shannon Wiener Index of diversity, the mid successional community species 
diversity (H = l.09) was significantly greater than the early (H = 0.179) and the late stands (H = 0.927) 
(P's<0.02) with the late successional community having a significantly greater species diversity than the 
early stand (P < 0.02).  Relative densities showed an increase in Acer saccharum and Quercus alba along 
with a moderate decrease in Liriodendron tulipifera from early succession to climax.  Differences in 
similarity, diversity and species composition patterns can be explained by the replacement of species that 
occurs during succession because of the changes in organic nutrients, moisture and light intensity. 
                                                                                                                                                                                                
  

                                                                         ABSTRACT 90-16 
 

Pheromone-baited milkcarton trapping for the gypsy moth 
 (Lymantria dispar L.) in Southwestern Pennsylvania 
 
 Timothy R. Marasco, Barry B. Hunter, Kurtis D. Jones, and William C. Wentzel 
 

California University of Pennsylvania 
 

During the summer of 1989, two east-west transect lines, a single north-south line and selected sites were 
established for  monitoring gypsy moth (GM) population densities and migrations into southwestern 
Pennsylvania.  This project was a cooperative effort between California University of Pennsylvania and 
the Pennsylvania Bureau of Forestry in response to the spread of the GM into Washington and Greene 
Counties.  One hundred and seventeen pheromone-baited milkcarton traps were placed at varying intervals 
of  0.8 to 2.4 kilometers along the transects and 96 traps were placed at other sites.  These sites were 
selected because of their forest tree species' susceptibility to GM infestations.  The number of male moths 
captured per trap ranged from 9 to 2415 with an average of 243.  The highest numbers of moths were 
found in the northern and eastern areas, as expected.  This data made it possible to estimate the 
approximate position of the GM front. 
                                                                                                                                                                                                
 

                                                                         ABSTRACT 90-17 
 

Feeding and UV effects on conjugating species of Paramecium bursaria 
 
 Petrija Marinkovic and Thomas Lord 
 
 Indiana University of Pennsylvania 
 
Research suggests that starved Paramecium are more susceptible to UV radiation than are unstarved, 
bacteria fed Paramecium.  One of the most easily observed changes in irradiated Paramecium is in their 
reproductive behavior.  In this study, two conjugating species of P. bursaria were examined after 
consuming separate diets of yeast, euglena, and Paramecium growth medium (Carolina Biological 
Supplier) and treatment with UV radiation.  The research focuses on the young Paramecium obtained after 
the conjugation process. 
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                                                                         ABSTRACT 90-18 
 

 Acute toxicity of tannery effluent 
 
 J. Mohler and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
Static biomonitoring of pre- and post-chlorinated whole tannery effluent was performed for acute toxicity 
screening using two aquatic organisms, the fathead minnow (Pimephales promelas) and Daphnia pulex.  
The effluent tested is produced from a vegetable-based hide tanning process in which over 1 million 
pounds of hides are produced monthly.  Daphnia pulex mortality was 100% within the first hour of testing 
while greater than 50% mortality occurred in P. promelas within the first seven hours of testing, 
confirming the acute toxicity of the effluent.  A series of static renewal effluent dilution tests using D. 
pulex resulted in a 48-hr LC50 value of 19.05% + 1.93% (% whole effluent) while tests with P. promelas 
resulted in a 96-hr LC50 value of 48.98% + 2.59% (P < 0.05).  Organisms from stock cultures were 
subject to a reference toxicant (CdCl) prior to effluent testing to confirm culture health.  LC50 values for 
both organisms fell within the range of expected values as supplied by the EPA (0.13 to 0.78 mg/L of 
CdCl for P. promelas and 0.14 to 0.70 mg/L of CdCl for D. pulex).  It was found that the quality of the 
dilution water used in reference toxicant testing affected mortality of P. promelas. 
                                                                                                                                                                                                
  

                                                                         ABSTRACT 90-19 
 

The effect of auxin concentration on the rate of xylem regeneration in 
 Coleus blumei Benth. plants 
 
 Michael Mwonga Ndengele and Kathleen M. Brunkard 
 
 East Stroudsburg University of Pennsylvania 
 
The well known tropical plant, Coleus blumei Benth. is capable of regenerating its xylem tissues following 
injury to its internodes, a response which many researchers agree, is under the influence of auxin.  
Differentiation of xylem during normal development of intact plants is also believed to be dependent on 
the presence of auxin.  Recently it has been proposed that the concentration of auxin present during 
development controls the diameter of the fully differentiated cells.  It was the purpose of this study to test 
the effect of varying auxin concentrations on the rate of xylem regeneration and the diameter of the 
regenerated xylem vessels in wounded internode #2 and #5 of decapitated plants.  Auxin at varying 
concentrations in lanolin paste was applied to excised stem tips to replace the natural source of hormone 
and internodes were sectioned at specific intervals following wounding.  Sections were stained and 
evaluated for the presence of regenerated vessels and the diameter of those cells. 
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                                                                         ABSTRACT 90-20 
 

Changes in testosterone-estrogen binding globulin correlated with sexual 
 development in the Carassius auratus 
 
 H. Peters, J. Browning, L. Pugne and R. McPherson 
 
 Clarion University of Pennsylvania 
 
A testosterone-estrogen binding protein (TEBG) was characterized in the serum of goldfish.  It was found 
to be saturable, stereospecific, with high affinity (10--9 - 10-10M) and moderate capacity (10-12M/m1).  
Association equilibrium of steroid bound to TEBG occurred in 30 minutes at 4oC.  Competition studies 
showed that the serum binding protein bound estrogen and testosterone preferentially while 
corticosteroids, progestins, and diethylstilbesterol competed poorly.  Changes in serum binding capacity 
was observed coincident with gonadal differentiation in the goldfish.  The serum binding capacity was 
moderately high in 2-4 week old goldfish that had visibly undifferentiated gonads.  At the age of 4-6 
weeks differentiation of the gonads was visible, and serum binding of TEBG was markedly reduced.  By 
8-10 weeks sexual maturity was reached and serum binding capacity remained low in females but 
increased greatly in males.  It has been generally accepted that steroids bound to serum proteins are 
unavailable to target cells, while free steroids diffuse across plasma membranes and are retained. 
                                                                                                                                                                                                 
  

                                                                         ABSTRACT 90-21 
 

A genetic analysis of Neurospora tetrasperma (Dodge) mutants resistant to 
 the antimitotic agent MBC 
 
 Kevin Pinz 
 
 Bloomsburg University of Pennsylvania 
 
The red bread mold, Neurospora tetrasperma has been used in the study of microtubule structure and 
function.  The antimitotic agent methyl benzimidazole-2-yl carbamate (MBC) can be used to select for 
mutations in microtubule components in Neurospora.  These mutations result in resistant mutants with 
defective ascospore development; the normal pattern of four ascospore per ascus is disrupted.  Tests of 
mutant strains resistant to MBC were performed to determine the levels of resistance to the drug, to 
determine whether the level of resistance is related to the level of abnormal ascospore development, and to 
determine if more than one gene is responsible for resistance.  Sixteen mutants were divided into six 
resistance categories based on their ability or inability to grow on minimal media containing different 
concentrations of MBC ranging from 0.2 ug/mL to 10.0 ug/mL medium.  Mutants resistant to 10.0 ug 
MBC/mL exhibited abortive ascospore development when self-crossed.  All other strains crossed in the 
same manner had ascospore-per-ascus counts that varied from 5.5% to 25% abnormal.  These results 
indicate that the mutations are not homogeneous and that the level of resistance does not correlate with the 
level of abnormal ascospore development. 
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                                                                         ABSTRACT 90-22 
 

Basic life science knowledge in a university undergraduate population 
 
 Clint Rauschen and Thomas Lord 
 
 Indiana University of Pennsylvania 
 
Recent studies suggest that many college students possess a remarkable deficiency in general education 
knowledge in some fields.  Individual surveys, for example, have found that some undergraduates are 
operating at a primary school level in such areas as mathematics, reading, geography, and national and 
international diplomacy.  To date, very little data has been collected on the level of basic science 
knowledge in the general population.  This presentation reports on a survey of basic life science 
knowledge in a college undergraduate population. 
                                                                                                                                                                                                 
 

                                                                         ABSTRACT 90-23 
 

Detection and survival of the imperfect fungus Cylindrocladium scoparium 
 in nursery soils in West Virginia and Pennsylvania 
 
 Michael P. Reilly and Barry B. Hunter 
 
 California University of Pennsylvania 
  
A calibrated geranium (Pelaragonium cucculatum) leaf baiting soil-bioassay was used to evaluate the 
detection and the recovery of Cylindrocladium scoparium in nursery soils.  This imperfect fungus is 
established in many nursery soils in Pennsylvania and West Virginia; however, a description of its 
population distribution and survival in these soils is not complete.  Our objective was to compare previous 
research findings of the distribution and survival of C. scoparium at nursery locations with results derived 
from a newly modified technique.  This would allow quantitative comparison of the newly modified assay 
with past research findings.  The soil samples for the experiment were collected at the Penn nursery in 
Pennsylvania and Parsons nursery in West Virginia.  Data were then analyzed by biostatistical modeling 
employing the Poisson distribution and Morisita's Index of Dispersion.  The rate of colonization of 
Cylindrocladium spp. upon geranium sections was determined.  The calibrated geranium method was 
found to provide a superior and less variable measure of Cylindrocladium spp. presence in soils.  
Presently, control of C. scoparium has not been successful, but improving its detection and measuring its 
distribution in nursery soils is critical for attempts at controlling the pathogen. 
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                                                                         ABSTRACT 90-24 
 

The role of bacteria in digestion by Lytechinus variegatus (Lamarck) 
 (Echinodermata:  Echinoidea) 
 
 M. M. Siesko, G. P. Chamuris, J. E. Parsons, and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
Bacteria are present in the digestive tract of Lytechinus variegatus which could aid in digestion.  Bacteria 
associated with the gut are different than bacteria isolated from natural foods prior to ingestion.  Two of 
three types of bacteria isolated from the gut of L. variegatus were gram positive cocci, the other was a 
gram negative rod.  Pure cultures of isolated bacteria could digest glucose, sucrose, xylose, and starch.  A 
mixture of the three cultures could also digest gelatin.  The gut isolates could not digest galactose, lactose, 
rhamnose, alginic acid, laminarin, carrageenan, cellulose, or chitin.  Lytechinus variegatus were cleared of 
their resident bacterial flora by treatment with tetracycline and then fed prepared agarose foods which 
either were inoculated with the mixed bacterial isolate or were sterile.  Feeding and defecation rates were 
higher for sea urchins given food inoculated with bacteria than for sea urchins given food without bacteria.  
The throughput rate and the gut clearance time were approximately 2 days whether bacteria were present 
or not.  Sea urchins with bacteria present seemed in better nutritional condition than those without bacteria 
present.  Righting times were appreciably faster for those sea urchins given food with bacteria than those 
given food without bacteria.  Supported in part by a grant from the Bloomsburg University Honors and 
Scholars Program. 
                                                                                                                                                                                                 
 

                                                                         ABSTRACT 90-25 
 
 Effects of anemia, temperature, and activity on the oxygen consumption of 
 Rana catesbeiana Tadpoles 
 
 Christopher L. Snyder and Ruthanne B. Pitkin 
 
 Shippensburg University of Pennsylvania 
 
We hypothesize that aquatic amphibians do not require hemoglobin to carry enough oxygen to meet 
metabolic demands at low temperature and moderate activity.  To test our hypothesis we induced anemia 
with an intraperitoneal injection  of     1-acetyl-2-phenylhydrazine and measured oxygen consumption in 
closed flasks at 150 and 230 with and without activity.  The hemoglobin concentration of 41 anemic 
tadpoles (0.55 + 0.4 g/dL) was significantly lower (p < 0.05) than 66 control tadpoles (2.51 + 0.7 g/dL) 
injected with 10% ethanol.  A three-way ANOVA revealed that for all the activity groups (unanesthetized, 
gallamine injected, and MS222 submerged tadpoles) oxygen consumption at 230C (65.5 ul/g. h + 36.3) was 
significantly higher than at 150C (37.1 ul/g h + 21.7).  When activity was eliminated using MS222, the 
oxygen consumption of the MS222 group (27.2 ul/g h + 17.6) was significantly lower than unanesthetized 
group (67.6 ul/g h + 28.8).  Activity level and temperature influenced the oxygen consumption rate but the 
induction of anemia did not. 
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                                                                         ABSTRACT 90-26 

 
Feeding of Echinometra lucunter (Linneaus) (Echinodermata:  Echinoidea) 

 on plant and animal foods:  perception and activity 
  
 K. Thomas, J. Berry, J. Carr, C. Freeland, M. Siesko, and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
The ability of Echinometra lucunter to perceive food and to discriminate between foods is limited.  
Perception was examined using artificial foods consisting of 2 x 2 x 2 cm blocks of 3% agar containing 
5% plant or animal tissue.  Plant tissue elicited a significantly (p<0.05) greater percentage of individuals 
(88.3+20.4%; mean+1 standard deviation) which initiated feeding behavior immediately following the 
presentation of food than animal tissue (75.8+23.2%).  However, there was no significant difference 
between the percentage of individuals exhibiting movement of the mouth and jaws upon plant tissue 
(65.2+37.4%) and animal tissue (63.5+38.4%).  Similarly, there was no significant difference between 
consumption of plant tissue (0.014+0.017g per individual per hour) and animal tissue (0.013+0.012g per 
individual per hour).  The ability of E. lucunter to sense food at a distance is limited.  The percentage of 
individuals moving to and feeding upon either food decreased to near zero at 8 cm distance.  Performance 
of individuals in a Y-maze also indicated limited chemotactic ability.  Individuals did not move into the 
choice area or into either arm of the maze despite the presence of food.  Nutritional status did not affect 
chemotactic ability.  Similarly, the type of food consumed did not affect levels of activity.  Righting times 
were 2.5+8.0) minutes for individuals fed plant tissue and 3.5+6.5 minutes for individuals fed animal 
tissue.  Individuals fed plant tissue moved at a rate of 1.5+3.2 cm/minute and individuals fed animal tissue 
moved at 1.0+0.9 cm/minute. 
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                                                         ABSTRACT 91-1 
 

 Distribution of adult stable fly populations on a western Pennsylvania dairy farm 
 
 Noreen Ash-Johnson and Elizabeth Johnson 
 
 Indiana University of Pennsylvania 
 
Muscid populations collected over three summers on a Western Pennsylvania dairy farm were sorted by 
month; farm locale; time of day; dairy herd position; and weather conditions.  The percentages of 
Stomoxys caclitrans in the populations were determined and their temporal and spatial distribution 
patterns plotted.  Primary distribution factors were time of day and localized aggregation areas.  
Understanding distribution patterns is important for the design of stable fly management and control 
programs. 
                                                                                                                                                                                          

                                                         ABSTRACT 91-2 
 
 

 Effect of 5-azacytidine on resistance to tamoxifen and retinoic acid in the human 
 breast cancer cell line MFC-7 
 
 W. B. Butler and Keith Hench 
 
 Indiana University of Pennsylvania 
 
The growth of MCF-7 cells is inhibited by tamoxifen and retinoic acid.  These studies were carried out 
to determine the effect of 5-azacytidine (5-aza-C) on the resistance of MCF-7 cells to hydroxytamoxifen 
(OHTAM) and retinoic acid (RA).  5-aza-C inhibits methylation and may alter gene expression which 
could result in a change in sensitivity of MCF-7 cells to OHTAM and RA.  Three days of treatment with 
5-aza-C (1-100 uM) increased resistance to OHTAM in a dose-dependent manner but had no effect on 
resistance to RA.  After treatment with 100 uM 5-aza-C, colony forming ability in 10-6 M OHTAM was 
26% of control whereas for untreated cells it was <0.6%.  Estrogen receptor levels were measured using 
a whole cell assay.  The level of estrogen receptors decreased with increasing concentration of 5-aza-C.  
Preliminary results indicate that estrogen receptor levels recover when 5-aza-C is removed.  Thus 5-aza-
C treatment increases the resistance of MCF-7 cells to OHTAM.  This increased resistance may be 
explained by the lower level of estrogen receptor in 5-aza-C treated cells. 
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Slug damage to corn seedlings reduces corn growth and yield of grain 
 
 Robert Byers and Dennis Calvin 
 
Damage to leaves of young corn plants from slugs will most likely occur in no-tilled fields during 
periods of cool wet weather in spring.  However, young corn plants seldom die because the growing 
point escapes damage and the plants usually recover.  We did not know what effect this sub-lethal 
damage had on yield.  Therefore, we confined 0, 5, 10, and 20 juvenile slugs, Deroceras reticulatum 
(Miller), to corn plants in the field by galvanized rings (0.1 m2) at three different growth stages (pre-
emergence, two- and four-leaf).  If we introduced slugs before the corn emerged, stalk, root, and grain 
dry weights were significantly reduced later by high or severe levels of slug damage (low = 10-20% leaf 
area eaten, medium = 50% eaten, high = 75% eaten, severe = totally destroyed).  If we introduced slugs 
at the two-leaf growth stage, damage was much lower.  Only plants with high damage had significantly 
reduced stalk, root, and grain dry weights.  Our results show that corn seedlings which sustain 75% of 
leaf area destroyed never fully recover and suffer losses of over 90% in yield of grain. 
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 Nutritional ecology of four bark-inhabiting fungi I 
 
 George P. Chamuris, Thomas Demelfi, and Jennifer R. Ott 
 
 Bloomsburg University of Pennsylvania 
 
Little information is available on the ecological roles played by basidiomycete fungi inhabiting the bark of 
living trees.  Such fungi appear to constitute an ecological group including species with diverse taxonomic 
affinities within the phylum Basidiomycota, class Homobasidiomycetes.  Since bark has a histologically 
complex structure composed of living and dead cells, and is composed of a variety of biological molecules, 
the nutritional options for these fungi are numerous.  Isolates of Aleurodiscus oakesii, Dendrothele candida, 
an apparently undescribed species of Dendrothele, and Mycena meliigena were used in laboratory studies 
involving several aspects of carbon nutrition, bark decay ability, dephenolization of Kraft lignin, tolerance 
to phenolics, and growth effects of aqueous bark extracts.  A. oakesii and D. candida are known from oak 
bark, and Dendrothele sp. and M. meliigena are known from maple bark.  The fungi are able to utilize 
phloem translocates such as sucrose, raffinose and mannitol, and may therefore rely on the inner bark for 
carbon nutrition.  The fungi can also use pectin, starch, glucose and cellobiose as carbon sources, but lack 
the ability to use cellulose as a sole carbon source.  It is interesting that the fungi can use both 
carboxymethylcellulose and cellobiose as carbon sources, suggesting exo-1, 4-β-glucanase and β-
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glucosidase activities, but lacking endo-1, 4-β-glucanase activity.  The endo enzyme necessary for 
degradation of cellulose in situ may be derived from other bark-inhibiting fungi or bacteria.  It is concluded 
therefore that the fungi display saprotrophic or necrotrophic strategies, being able to use simple and 
complex structural molecules such as pectin for carbon sources.  The isolates produce exocellular 
phenoloxidases, and all but D. candida can dephenolize Kraft lignin.  They are generally tolerant to 
phenolic compounds (e.g. gallic and tannic acids) known from hardwood bark, but are  intolerant to conifer 
bark phenolics such as vanillin.  The ability of these fungi to grow despite the presence of phenolics in the 
bark environment is clearly adaptive.  In addition, we have shown that the growth of all four species is 
stimulated in vitro by the addition of aqueous bark extracts to the culture medium.  Research in progress 
includes studies on the utilization of wood xylan (a hemicellulose), and of suberin.  It is also planned to 
assess the possible commensalistic relationship between bark fungi and epibiontic green algae such as 
Desmococcus olivaceus. 
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Embryogeny and development of Anodonta imbecilis, a freshwater mussel 
 
 Youping Chen 
 
 Indiana University of Pennsylvania 
 
Anodonta imbecilis, a large, common freshwater clam, has a wide distribution throughout North America 
and Eurasia, but its embryogeny and early development (before parasite stage) have previously not been 
reported.  In this study, A. imbecilis was collected from Yellow Creek Lake, Indiana County, Pennsylvania, 
and cultured in the lab.  Adult specimens were collected from April, 1990 through December, 1990, and 
brood carefully examined.  Fertilized eggs of Anodata imbecilis undergo a modified spiral cleavage.  
Blastomeres are produced one by one in each cleavage generation.  A large blastomere is first produced in 
each generation up to sixteen-cell stage.  After this, equal cleavage of the large blastomere produces 
daughter cells that play an important role in the shell gland.  Development from fertilization to mature 
glochidia lasts more than one month.  Anodonta imbecilis has a reproductive season from early May to late 
August.  This is much longer than that of a congener, Anodonta cataracta, also found in Yellow Creek 
Lake.  The reproductive season of A. cataracta was from mid July to late August, and they held glochidia 
within their ctenidia through the winter.  A. imbecilis, however, discharges glochidia from late spring to late 
summer. 
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Acoustical and morphological divergence in the gray treefrog complex 
 
 George Cline and Stanley Fox 
 
 Kutztown University of Pennsylvania and Oklahoma State University 
 
Hyla chrysoscelis and Hyla versicolor are members of a cryptic diploid-tetraploid complex of North 
American treefrogs.  Other authors have described acoustical and morphological variation between these 
species, bit they have made little effort to evaluate covariation between these datasets.  This study reports on 
acoustical and morphological variation in both species using univariate and multivariate techniques, and it 
attempts to examine interactions between the datasets.  Significant univariate differences between species 
were observed for 8 of 9 call parameters.  Multivariate analyses revealed overall call differences based 
largely on pitch, pulse repetition rate, and number of pulses in the call.  Morphological separation is less 
extensive.  Analysis of variation in 2 of 17 morphological characters revealed species differences.  
MANOVA indicated significant overall morphological differences, but Principal Compments Analysis 
indicated substantial morphological overlap.  Canonical Correlation Analysis revealed 2 significant 
relationships between calls and morphology.  As expected, body size and call pitch were similarly related in 
both species.  Three head characters were correlated with pulse repetition rate and number of pulses.  
Although there is no known functional explanation for this relationship, separation of species along these 
canonical axes suggests a relationship to the speciation process, or a by-product thereof. 
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Morphological and ultrastructural effects of anabolic steroids and exercise 
 on the myocardium of laboratory rats 
 
 G. H. Cummings, T. P. Buckelew, and E. M. Zuchelkowski 
 
 California University of Pennsylvania 
 
Nandrolone decanoate, an ester of 19-nortestosterone, was administered to adult male Spraque Dawley rats 
for 6 weeks.  The rats were also placed on an exercise regime which consisted of swimming one hour five 
days a week.  At the end of the steroid treatment the rats were sacrificed and the following tissues removed, 
weighed, and fixed for light microscopy and transmission electron microscopy (TEM):  testes, liver, kidney, 
and heart.  There was a significant increase in the weight of the heart and kidney in both exercise and non-
exercise groups receiving steroids.  A significant decrease in the weight of the testes was demonstrated for 
both steroid groups.  Light microscopy studies of the myocardium demonstrated an increase in intracellular 
lipid deposition in the non-exercise steroid group.  Blood chemistries demonstrated a significant decrease in 
the high density lipoprotein in both steroid groups.  Preliminary electron microscopic analysis revealed 



 48

swollen mitochondria and disrupted sarcomeric units within the non-exercise steroid group.  Disrupted 
intercalated discs were evident in both steroid groups. 
                                                                                                                                                                                                
  

                                                         ABSTRACT 91-8 
 
 

Nutritional ecology of four bark-inhabiting fungi II 
 
 Thomas Demelfi and George P. Chamuris 
 
 Bloomsburg University of Pennsylvania 
 
Isolations of bark-inhabiting fungi were attempted from the bark and outer sapwood of Quercus alba (white 
oak, Q. prinus (chestnut oak), and Acer platanoides (Norway maple).  Chips taken from increment cores and 
rhytidome fragments were plated on isolation media, and the resulting fungal colonies were transferred to 
stock tubes.  Isolations from the maple bark yielded Dendrothele sp. and Mycena meliigena, and those from 
white oak bark yielded an isolate tentatively assigned to Aleurodiscus oakesii.  These fungi were isolated 
from the outer layers of rhytidome beneath the fruiting bodies.  Bark and spore-derived isolates were studied 
and characterized according to the methodology of Nobles.  Gallic acid, tannic acid, vanillin, 
syringaldehyde and p-hydroxybenzaldehyde were added separately to malt extract agar in order to 
determine the effects of phenolic compounds on the growth of the above mentioned fungi as well as 
Dendrothele candida.  Radial growth was measured on Petri plate cultures and compared to controls in 
order to determine inhibitory concentrations for each phenolic and species.  In general the species, which are 
known from hardwood bark, can tolerate only low concentrations of vanillin derived from conifer bark.  The 
remaining phenolics, known from hardwood bark, were found to be less inhibitory.  For example, A. oakesii 
grew 0.33 mm/da on 9 g/L tannic acid, but was completely inhibited by 0.5 g/L vanillin.  The four species of 
fungi were tested for their ability to use carboxymethycellulose and pectin in aerated liquid shake culture.  
Results indicated that the four bark fungi have the capacity to use each compound as a carbon source. 
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The effect of the sulfhydryl borane dimer on the liver, kidney and 
 blood cells of the rat 
 
 Barbara Feiccabrino and William Kimmel 
 
 California University of Pennsylvania 
 
The sulfhydryl borane dimer is being considered for use in boron neutron capture therapy.  Several 
techniques including prompt gamma analysis, completed blood count analysis, and blood chemistry analysis 
were used.  Concentration study results indicated that the dimer was highly absorbed in the tumor, while 
little was absorbed by the surrounding brain tissue.  High concentrations of the dimer were also found in the 
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liver, kidney and blood.  Toxicology studies indicated that the dimer does cause damage to the liver, kidney 
and blood in rats.  This damage is generally repaired within a week when a tolerable dose is given.  A sub-
acute dose given for three days was more tolerable than an acute dose given in two hours.  The acute dose 
was equivalent to a dosage which was given to the sub-acute rats in one day.  Most of the acute rats died.  
No fatalities were seen in the sub-acute study.  A control study also indicated that some of the blood damage 
and weight loss was caused by the infusion procedure. 
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The effects of nandrolone decanoate on the kidney of Rattus norvegicus 
 as demonstrated by light microscopy 
 
 D. A. Ferencak, J. Tassone, G. H. Cummings, E. M. Zuchelkowski and T. P. Buckelew 
 
 California University of Pennsylvania 
 
The object of this study is to examine, in a controlled environment, the effects of nandrolone decanoate, an 
ester of 19-nortestosterone, on the morphology of the kidney of laboratory rats in an effort to relate anabolic 
steroid use with potential kidney malfunction and disease.  Thirty-six male Sprague-Dawley rats were used 
in the experiment.  The exercise groups were subjected to a swimming regimen of one hour, five days a 
week for nine consecutive weeks.  The rats were trained for three weeks prior to a six week steroid 
treatment.  Upon termination of the nine week swimming regimen, all 36 specimens were sacrificed, and the 
kidneys were immediately excised, weighed, and fixed for light microscopy.  Blood samples were also taken 
from the renal vein at the time of sacrifice.  Data indicates the steroid groups to have a significantly higher 
kidney weight than the control groups.  Light microscopy study of kidney morphology is presently being 
conducted and will be reported. 
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Depredation on corn 
 
 Gary M. Ferrence 
 
 Indiana University of Pennsylvania 
 
In recent years, the conflict between the Pennsylvania Game Commission and the farmers of the 
Commonwealth has received considerable media coverage.  In this field experience, the students are 
afforded the opportunity to study on site the impact of wildlife species on the field corn harvest of area 
farmers.  Students perform an analysis of crop damage by censusing a field at approximately the time of 
harvest.  Corn stalks are divided into three classes:  No damage, moderate damage with some harvestable 
corn, and severely damaged with no harvestable corn.  Estimates are calculated for the potential productivity 
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of the field without predation based on data available for the region.  Students then use their on site 
observations to predict the potential harvest from the impacted field and do an analysis of the costs to the 
farmer of wildlife depredation.  Additionally, the students are asked to obtain evidence of what species 
contributed to the crop damage. 
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Comparative diet study of male and female Wilsons Phalaropes in North Dakota 
 
 M. L. Garcher and J. P. Carroll 
 
 California University of Pennsylvania 
 
We collected 14 Wilson Phalaropes (Steganopus tricolor), 7 female and 7 male, during spring 1989 from a 
wetland complex in Grand Forks County, North Dakota.  Upon examination of female stomachs we found 
aquatic Coleoptera and aquatic Diptera composed a high percentage of foods consumed.  Male stomachs 
contained a smaller volume of materials than female stomachs.  Females may have been feeding more in 
order to prepare for egg laying.  Gravel was also found in the stomachs.  In female stomachs there were 0-56 
pieces of gravel ranging in size from 0.5mm to 3.5mm.  In male stomachs there were 0-19 pieces of gravel 
ranging in size from 1.0mm to 2.0mm.  Although we hypothesized that the larger females may consume 
larger grit (female x = 1.92mm, male x = 1.96mm), we found no size difference in consumed grit (t = 0.242, 
111 df, P = 0.81). 
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The incidence of Lyme Disease antibodies in white-tailed deer (Odoocoileus virginianus) 
 in Pennsylvania 
  
 Curtis Garland 
 
 Indiana University of Pennsylvania 
 
The deer tick, Ixodes dammini, is the major vector in the spread of the Lyme Disease spirochete, Borrelia 
burgdorferi.  The tick, especially in its adult stage, feeds readily on and overwinters on white-tailed deer.  
Pennsylvania has an estimated population of 1,000,000 deer.  During the 1990 hunting season, hunters 
harvested about 350,000.  The objective of this study was to determine the extent of Borrelia burgdorferi 
antibodies within the deer population of Pennsylvania and to see if the spread of Lyme Disease could be 
monitored via a large sampling of deer serum.  Over 550 serum samples were collected from hunter-killed, 
white-tailed deer from across the state during the 1989-90 fall hunting seasons.  Sera were tested by ELISA 
at the Centers for Disease Control, Fort Collins, Colorado to determine presence of antibodies to the 
spirochete.  Seven percent of the animals statewide tested positive.  Ixodes dammini has been collected from 
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three general areas (Erie Co., Elk Co., and the southeastern counties) of the state.  Each of the positive sera 
was from a county and township where Ixodes dammini is known to occur. 
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The effects of an artificial diet on the development of the cuttlebone of 
 Sepia officinalis 
 
 Lisa A. Goldfeder 
 
 Indiana University of Pennsylvania 
 
Sepia officinalis, the European cuttlefish, is a member of the molluscan class Cephalopoda.  Little is known 
about the nutritional requirements of cephalopods for proper growth and development.  In particular, 
nutritional requisites for proper biomineralization of the cuttlebone are unknown.  The architecture of the 
cuttlebone consists of closely spaced chambers composed of calcium carbonate and a small fraction of 
organic matrix.  The deposition of calcium carbonate and the spacing of the chambers is affected by the 
nutritional status of the animal.  An artificial diet was formulated, prepared and analyzed.  Specimens of S. 
officinalis, fed the artificial diet, showed an average negative Instantaneous Growth Rate (IGR) of - .04% 
body weight per day (%/day) while controls (fed Palaemonetes, ad libidum) had an IGR of + 3.2%/day.  In 
conjunction with weight loss, biomineralization, composition and ultra structure of the cuttlebones appear to 
have been affected by the artificial diet.  Elemental composition and ultrastructure were analyzed using 
mass laser spectrophotometry and scanning electron microscopy.  Results obtained show a dramatic 
decrease in septal spacing of chambers of the cuttlebone and could also demonstrate a decrease in rhythm of 
the formation of these chambers. 
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Systematics of the leaf-mining Tephritidae (Diptera) 
 
 Ho-Yeon Han and Ke Chung Kim 
 
 Pennsylvania State University 
 
The tephritid tribe Trypetini has been known as a heterogeneous taxon including fruit-feeding , stem-mining 
and leaf-mining species.  This study aims at testing the validity of the present classification especially for 
the taxa associated with leaf-mining members.  Comparative study of the leaf-mining species strongly 
suggests their monophyly by additional morphological characters such as wide and laterally serrate 
ovipositor, median granulate sclerite of distiphallus, and apical reticulate sclerite of distiphallus.  Based on 
the morphological characterizations derived from 17 leaf-mining species of 10 genera, more than 200 
species have been recognized as possible leaf-miners; the subtribe Trypetina is restricted to those species.  
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Genera of the Trypetina have also been redefined, and studied to clarify their inter-and intrageneric 
relationships.  Extensive taxonomic recombinations were suggested for sound classification 
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Notes on parasite infestations of hyraxes from Zimbabwe 
 
 J. G. Humphreys 
 
 Indiana University of Pennsylvania 
 
In Zimbabwe during August, 1987, collections of ecto- and endo parasites were made from 25 hyraxes (22 
Heterohyrax brucei; 3 Procavia capensis).  Hyraxes were collected by shooting.  Parasites were collected in 
the field; within 5 minutes of death of host for the ectoparasites, within 1 hour for the endoparasites.  
Specimens were preserved in the field then mounted on slides via standard procedures at IUP.  All hyraxes 
were infected with a large tapeworm of the genus Anoplocephala.  Anoplocephala spatula (Linstow) is a 
host specific parasite of hyraxes; however, our specimens are much longer and location of the testes differs 
from descriptive literature; a new species may be represented.  A single juvenile hyrax had an infestation of 
the tapeworm Pericapsifer pagenstecheri (Setti) which nearly occluded the duodenum and bile ducts.  
Cestodes of the Genus Inermicapsifer were also noted in each hyrax.  A hyrax specific flea Procaviopsylla 
angolensis (Rothschild) occurred on 17 of the specimens.  Sucking lice, Prolinognathus ferrisi Fahrenholz 
parasitized 3 hyraxes; Dasonyx validius Bedford, biting lice, were found on one specimen.  Ticks (yet to be 
identified) were collected from 16 hyraxes. 
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Changes in the phagocytic activity of macrophages in Atlantic salmon, 
 Salmo salar, due to stress from a metabolite load 
 
 Lori Kobbe and A. J. Becker 
 
 Mansfield University of Pennsylvania 
 
The immune systems of fish possess components and responses similar to those of higher vertebrates.  One 
such component is the macrophage, a cell in the first line of defense with great phagocytic capacity.  We 
investigated changes in fish immune systems due to exposure of metabolic wastes from fish in upstream 
units of a serial aquaculture system.  Macrophage suspensions were taken from Atlantic salmon, Salmo 
salar, which were exposed to a metabolite load and bioassays were then performed.  Phagocytosis, one such 
bioassay, was conducted  by introducing opsonized latex particles into the cell suspension.  From this assay, 
it was found that the number of macrophages injesting particles increased to approximately double that of 
baseline by day 7, and returned to normal by the end of the experiment.  We also found that the number of 
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particles injested followed a similar increase and decrease.  These results are parallel to those expected if 
mammals and birds were subjected to an analogous challenge of the immune system.  Hence, the stress 
caused by the metabolic load did cause heightened macrophage activity in fish and is a factor that should be 
further investigated. 
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The combined effect of sporulation and recovery media on colony 
 formation of Bacillus stearothermophilus 
 
 Michael Koratich and Marc Sylvester 
 
 California University of Pennsylvania 
 
Spores of Bacillus stearothermophilus were studied in relation to the effect that the sporulation and recovery 
media had on colony formation.  The object was to determine if certain pairs of sporulation and recovery 
media have had an unusual combined effect on the recovery of the spores.  Six sporulation and nine 
recovery media were used in the study resulting in 54 media pairs.  The percent recovery of damaged spores 
revealed 9 media pairs which showed unusual recovery properties either enhancing or suppressing recovery.  
Straight recovery of undamaged spores showed 2 media pairs which deviated and recovery of damaged 
spores showed 3 media pair variations.  This suggests that it cannot be assumed that the recovery properties 
imparted by a sporulation medium or a recovery medium will hold for all combinations there of. 
                                                                                                                                                                                                
  

                                                         ABSTRACT 91-19 
 
 

Outbreak of Contarinia baeri (Prell) in Pennsylvania 
 
 R. D. Lehman, K. R. Valley and P. R. Heller 
 
 Pennsylvania Department of Agriculture and The Pennsylvania State University 
 
Contarinia baeri, a pine needle midge first detected in Pennsylvania at two sites in the mid--1970's, causes 
premature needle drop of Scotch pine, Pinus sylvestris.  Adult emergence, distribution and infestation rates 
were determined.  The midge occurs statewide; Pinus mugho is also reported as a host. 
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How college students feel about animal dissection in life science classes 
 
 Thomas R. Lord 
 
 Indiana University of Pennsylvania 
 
The use of live and preserved animals in educational life science investigations has been hotly debated in 
the literature in recent years.  Several respected professional organizations have taken a stand on the issue 
and prominent educators have been persuaded to take supportive and non-supportive positions on the topic.  
So politically explosive is the issue that several states have passed legislation requiring non-dissection 
alternatives to be provided whenever experiments on animals occur in the classroom.  Interestingly, little 
research has been conducted on the thoughts of students on the topic.  To find their views, a survey on the 
issue was conducted at a mid-size eastern university on over two hundred undergraduates from a variety of 
academic departments.  The survey consisted of a twenty-five item questionnaire containing questions on 
the use of live and preserved specimens.  Several questions on the survey sought student reactions to 
dissecting organisms at various phylogenetic levels.  Such factors as college major, age, undergraduate year 
and gender were examined for each question and statistical analysis was applied to the test results to note 
significant differences on each item.  The results of the analyses revealed that eighty percent of the students 
did not object to the dissection of preserved animals in life science classes.  Second year students were the 
most supportive of the issue while participants in their final year of undergraduate study were the least 
supportive.  Furthermore, both genders supported the issue with males favoring preserved animal dissection 
slightly more often than females.  More than half of the students, however, would not support the use of live 
animals in life science investigations.  Fifty-six percent of the students responded in negative fashion when 
asked about dissecting live, complex animals in biology.  Interestingly, twice as many males as females 
defended the use of such animals in experimentation and research. 
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Pheromone-baited milkcarton trapping for determining gypsy moth 

 (Lymantria dispar L.) populations throughout the southwestern 
 Pennsylvania counties of Greene and Washington 
 
 Timothy R. Marasco, Barry B. Hunter, Kurtis D. Jones and William C. Wentzel 
 
During the summer of 1989 and 1990, three transect lines and selected sites were established for monitoring 
gypsy moth (GM) population densities and migrations into southwestern Pennsylvania.  This project was 
part of a cooperative effort between California University of Pennsylvania and the Pennsylvania Bureau of 
Forestry personnel to evaluate the invasion of the GM into Washington and Greene counties.  Pheromone-
baited milkcarton traps were placed along the transect lines at selected intervals (0.8 to 2.4 kilometers).  
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Traps were also placed at designated sites in susceptible forest stands.  A total of 216 traps were placed in 
1989, and 244 in 1990.  The data from both years made it possible to determine the changes in population 
densities and movement.  We were also able to show the approximate change in position of the GM front.  
In comparing the two years, the average male moth catch per trap increased from 240 to 371 (+54.31%).  
The absence of a rapid population explosion can probably be attributed to tree species diversity, and the lack 
of expansive oak stands throughout the two counties.  Movement of the front from 1989 to 1990 was 
estimated at 20 kilometers in a southwesterly direction. 
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Molecular characterization of a plasmid from Legionella pneumophila 

 
 P. Marinkovic, E. C. Pesci, Jr., F. T. Baker and C. S. Luciano 
 
 Indiana University of Pennsylvania    
 
The objective of this study was to characterize the plasmid pEP1 from Legionella pneumophila, the 
causative agent of Legionnaire's Disease.  Methodologies used in these experiments included restriction 
enzyme digestion, agarose gel electrophoresis, Southern blot analysis and DNA-DNA molecular 
hybridization.  Isolates of L. pneumophila from a Pittsburgh cooling tower were screened for plasmid 
content.  One isolate contained a single plasmid (pEP1) which was not present in other isolates.  Molecular 
hybridization analysis indicated that segments of pEP1 were homologous with segments of other plasmids, 
suggesting the occurrence of limited horizontal gene transfer.  Restriction enzyme digestion of pEP1 
indicated the plasmid had an approximate size of 48,000 base pairs.  Single and double digests with a 
battery of restriction enzymes provided the information necessary to construct a partial restriction map of 
pEP1.  Analysis of selected clones from an EcoR1 shotgun library constructed in the plasmid vector 
pGEM7+ provided a more detailed map of some regions of the plasmid.  The structural data generated by 
these studies provides the basis for a meaningful study of pEP1 gene expression. 
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The effect of calcium on the cytotoxic action of Escherichia coli 
 hemolysin on human polymorphonuclear leukocytes 
 
 Alexis McCune and D. F. Boehm 
 
 California University of Pennsylvania 
 
Hemolysin (Hly A) is a 110 kd protein virulence factor secreted by uropathogenic strains of Escherichia 
coli.  Hly A causes the lysis of erythrocytes (RBCs) and is cytotoxic to other cells including 
polymorphonuclear leukocytes (PMNs).  Hemolytic activity is dependent on calcium.  Calcium is required 
for the binding of Hly A to RBCs.  The objective of this study is to determine if the cytotoxic activity of 
hemolysin against PMNs is also dependent on the presence of calcium.  Human PMNs were isolated, 
resuspended in tris-buffered saline (TBS), and incubated with cell-free culture supernatant containing Hly A 
in the presence or absence of calcium.  Following a one hour incubation cytotoxicity towards PMNs was 
measured by the uptake of trypan blue.  The mortality of PMNs ranged from 67.8 to 92.6% for PMNs 
incubated with Hly A in TBS compared to untreated cells.  The cytotoxic effect of Hly A was dose-
dependent.  Preliminary data suggests that calcium inhibits the cytotoxic action of hemolysin.  The mortality 
of PMNs incubated with Hly A in TBS supplemented with 10 mM calcium chloride ranged from 8.2 to 
31.8% compared to untreated cells.  Incubation of PMNs with Hly A in TBS containing 1 mM calcium 
showed a 63% decrease in mortality compared to PMNs incubated with Hly A in TBS without calcium.  
These observations suggest that extracellular calcium may not be required for the cytotoxic action of E. coli 
hemolysin, rather calcium may reduce Hly A cytotoxicity towards PMNs. 
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Isolation of asparagine synthetase cDNA from a frog cell line using 
 subtractive hybridization 
 
 Christine E. Miller and Carol Ely Hepfer 
 
 Millersville University of Pennsylvania 
 
In order to isolate a nucleic acid probe for the frog asparagine synthetase (AS) gene, the technique of 
subtractive hybridization will be employed.  Two frog cell lines, Clone 1 and ICR2A, that differentially 
express the AS gene were grown to confluency and harvested.  The mRNA from each cell type was isolated 
and used to generate cDNA libraries.  Both libraries should contain the same cDNA sequences with the 
exception of the AS cDNA which will be found only in the Clone 1 library.  Hybridization of the Clone 1 
library with DNA from the ICR2A library should remove all common sequences.  This will effectively 
enrich for the frog AS cDNA and facilitate isolation of this gene probe. 
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Modifications to the single cell gel assay for light microscopy 
 
 Ajapa Mukherjee and William Barnes 
 
 Clarion University of Pennsylvania 
 
The initiating event in carcinogenesis has long been regarded as due to DNA damage caused by reaction 
with endogenous or exogenous chemicals.  There are also factors which decrease risk or anticarcinogens, 
which may act by detoxifying the chemical carcinogens decreasing genetic damage to target organs.  
Research in this area has been handicapped by a cheap and quick method to assay potentially carcinogenic 
insults to DNA in vivo.  A recently reported technique, the Single Cell Gel Assay (SCG), may be useful for 
this purpose.  In the SCG, isolated cells which have been treated either in vitro or in vivo, are placed in the 
middle of a three layer sandwich of low melting point agarose on a fully frosted microscope slide.  The cells 
are then lysed, placed into electrophoresis buffer to allow DNA unwinding and scission of alkali-labile sites, 
and then electrophoresed.  The slides are then stained with ethidium bromide and scored under a 
fluorescence microscope using dedicated image processing.  In cells with no DNA damage, round nuclei are 
observed.  If DNA damage has occurred however, "tails" of low-molecular weight DNA are seen migrating 
away from the nucleus.  Since this method requires expensive equipment for scoring, we have been 
investigating cheaper "low-tech" alternatives which would make this technique accessible to more 
laboratories.  In order to score the cells under a standard bright field microscope visible DNA stains were 
necessary.  We tried a number of stains, but the most satisfactory was found to be 2.5% Giemsa.  We then 
examined DNA damage induced in human peripheral blood lymphocytes by 0, 10, 44 and 176 uM hydrogen 
peroxide.  Although DNA damage was evident at the highest dose, the variance is so high that it is 
impossible to show statistical significance by t-test.  Further study of the sources of this variance revealed 
differences due to individual scorers, and position on the slide.  However the largest source of error seems to 
be that the data are not normally distributed. 
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Nutritional ecology of four bark-inhabiting fungi III 
 
 Jennifer R. Ott and George P. Chamuris 
 
 Bloomsburg University of Pennsylvania 
 
This study was undertaken to investigate four bark inhabiting fungi:  Aleurodiscus oakesii, Dendrothele 
candida, Dendrothele sp., and Mycena meliigena.  The ability of the fungi to utilize cellulose, cellobiose, 
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sucrose, raffinose, mannitol, soluble starch, and glucose was determined.  In addition the ability of the fungi 
to modify lignin and to decay bark was examined.  The effects of aqueous bark extracts added to media on 
the growth of the fungi was also studied.  The fungi appear unable to degrade cellulose, however, they are 
able to modify Kraft lignin and to produce exocellular phenoloxidases, and are stimulated by bark extracts.  
Bark blocks incubated with the fungi in cotton-plugged Erlenmeyer flasks lost only 2-4% of oven-dry mass 
after 8 weeks of incubation, indicating negligible ability to cause decay.  The bark fungi resemble white-rot 
wood decay fungi in that they modify lignin and produce phenoloxidases, but differ from most white rot 
fungi in the inability to use cellulose as the sole carbon source, and to cause significant mass losses in 
natural substrata.  The bark fungi studies may utilize phloem translocates or starch stored by living cells as a 
carbon source.  They may also use hemicelluloses and/or pectic substances, and may be associated with 
cellulose-degrading microbes in nature as well. 
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Genetic variation in a threatened species, the Allegheny woodrat 
 
 John Peles 
 
 Indiana University of Pennsylvania 
 
The consequences of population reduction may include the isolation of once continuous populations, loss of 
gene flow between such isolated populations, increased importance of drift effects, and subsequent 
reduction in genetic variation.  Genetic variation within and between populations of the Allegheny woodrat, 
a species in which populations have been greatly reduced, is now being determined by isozyme 
electrophoresis.  This procedure is being conducted on samples of blood and ear tissue from woodrats at five 
sites in western Pennsylvania.  Using seven presumptive loci, standard methods of isozyme analysis will be 
carried out.  Five animals from two sites have been examined to date.  These show  identical isozyme 
patterns of having no polymorphisms at five loci and heterozygosity at the 6-PGD and IDH loci. 
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Can adult, aquatic, red-spotted newts, Notophthalmus veridescens viridescens 

 detect different levels of oxygen in water? 
 
 Ruthanne Pitkin and Wendie Bonham 
 
 Shippensburg University of Pennsylvania 
 
A gravitational flow-through system was used to determine whether adult, aquatic, red-spotted newts orient 
toward different levels of oxygen in water.  Newts kept in an oxygenated environment prior to submergence 
in deoxygenated water for 20 minute experiments showed no significant preference toward oxygenated 
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water.  Newts exposed to water deoxygenated with N2 gas in excess of 2 hours appeared stunned and unable 
to move, limiting their ability to make a choice.  Newts exposed to deoxygenated water for less than two 
hours showed a significant preference toward oxygenated water.  These date suggest that red-spotted newts 
seek oxygen when exposed to a hypoxic environment. 
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Geographic variation in the mourning warbler 

 
 Jay Pitocchelli 
 
 Kutztown University of Pennsylvania 
 
Most vertebrates probably evolved according to the classic model of allopatric speciation-genetic 
differentiation among spatially isolated populations.  Studies of geographic variation document this 
important stage of the speciation process.  They also yield explanations about observed patterns of 
geographic variation, e.g., adaptive responses to local environmental conditions.  Significant relationships 
between morphological variation and weather data have been cited as evidence for environmental selection 
and used to formulate Bergman's, Allen's and Gloger's ecogeographic rules.  The primary goals of this study 
were 1) to describe patterns of macrogeographic variation in plumage and size in the breeding range of the 
Mourning Warbler and 2) examine the association between environmental and morphological variables in 
North America.  I used univariate and multivariate statistics to analyze character variation.  There was no 
clear spatial pattern of variation in plumage or size.  There was no evidence of populations equal to races or 
subspecies segregated from other such populations.  The absence of morphological differentiation suggests 
extensive gene flow between populations.  Size did not vary from south to north according to Bergman's 
rule.  Variation in some morphological characters was weakly correlated with environmental variables.  
Weak associations between morphological and environmental variables indicate that environmental 
selection is not the primary agent responsible for observed spatial patterns of morphological variation in the 
Mourning Warbler. 
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Anatomy and method of penetration of the secondary haustorium of the 

 hemiparasite Schoepfia schieberi 
 
 David A. Prescott and David R. Dobbins 
 
 Millersville University of Pennsylvania 
 
Schoepfia schieberi is a woody tropical/sub-tropical tree which is a member of the family Olecaceae.  It, 
along with several other members of the family, functions as a hemiparasite by attaching to roots of other 
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plants by means of a haustorium.  Anatomical analysis was performed on both young and mature secondary 
haustoria.  Formation of the haustorium starts in the cortical region on the side of the parasite's root.  At 
first, the haustorium is spherical, but upon contact with the host root flattens out and partially surrounds the 
host root.  Internally, young haustoria consist of large areas of uniform cells surrounded by epidermal cells 
and occasionally contain differentiating vascular elements.  The intrusive organ, or "sucker," which actively 
penetrates the host, originates in the central region of the haustorium.  Cell proliferation and enlargement 
occurs at the tip and on the sides of the intrusive organ.  This causes expansion of the intrusive organ and 
results in the formation of zones of collapsed cells in the outer periphery of the haustorium.  Vascular 
strands differentiate within the upper haustorium and extend towards the host stele.  Digitate cells located at 
the tip of the intrusive organ spread around the host stele between the xylem and phloem.  In some 
instances, individual xylary cells are penetrated and crushing of host vascular tissue is evident.  Large 
amounts of globular material occur in cells of both the upper haustorium and intrusive organ.  This material 
may represent either substances or material involved with the penetration process. 
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Writing across the curriculum in a basic biology/ecology course 
 
 Martha A. Ritter 
 
 Clarion University of Pennsylvania 
 
Writing Across the Curriculum is a most powerful and wonder-full way of learning.  Writing allows the 
student to be an active participant in the process of acquiring new information, interpreting and analyzing 
that information for comprehension, and reacting to the information through comparative and reasoned 
assessment.  Such writing also  helps the instructor keep in better touch with the progress of the students; to 
catch misunderstandings immediately, or to further challenge those students who are ready.  Through 
weekly directed questioning and short readings in the text, current journals, and a book of popular 20th 
century natural history essays, even students who are non-science majors become well-versed and quite 
enthusiastic about the new information to which they are being introduced.  During this time, some of the 
activities which have successfully been used with a basic biology/ecology course will be shared and 
conference participants will have the opportunity to discuss the pros and cons of eliminating formal tests in 
a course of this design. 
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                                                         ABSTRACT 91-32 
 

 
Functional morphology and evolutionary trends of the bivalve 

 Lissarca notorcadensis 
 
 Merrill L. Showers 
 
 Indiana University of Pennsylvania 
 
The functional morphology of Lissarca notorcadensis, a small arcoidean bivalve with a circum-antarctic 
distribution, was examined.  A variety of pleisiomorphic as well as apomorphic characters are present.  
Pleisiomorphic characters include the separation of the cerebral and visceral ganglia into two lobes each, 
cephalic photoreceptors, retention of the provinculum, and opisthopodium, and the lack of siphons.  In 
conjunction, coinciding apomorphic conditions present include the loss of the anterior adductor muscle 
(which in itself allows room for brooding), fusion of the pedal ganglia, and a prodissoconch characteristic of 
a planktonic larva within a brooding bivalve.  Characteristics such as a byssus, ligament pit  and denticles 
are considered to be neotenously retained.  A holistic view of the present conditions in L. notorcadensis 
provides a picture in which many of these characteristics could have evolved recently in an evolutionary 
sense.  Having primitive, conservative, adaptive, highly evolved and specialized characteristics coexisting in 
the same species illustrates a recurring problem to the evolutionary biologist when examining organisms 
within the class Bivalvia. 
                                                                                 
                                                                                                                   

                                                         ABSTRACT 91-33 
 
 

The effects of nandrolone decanoate on the liver of Rattus norvegicus 
 as demonstrated by light microscopy 
 
 J. Tassone, D. M. Ferencak, G. H. Cummings, E. M. Zuchelkowski and 
 T. P. Buckelew 
 
 California University of Pennsylvania 
 
This study attempted to relate anabolic steroid administration and liver abnormalities.  Thirty-six Sprague-
Dawley male rats were divided into six groups.  While three groups remained inactive, three groups were 
subjected to a swimming regimen of one hour per day, five days a week for nine consecutive weeks.  One 
group from both the sedentary and exercised rates were given injections of nandrolone decanoate at a 
dosage of 1.65 mg/kg of body weight.  Upon termination of the experiment, all 36 rats were sacrificed and 
the livers removed.  Liver sections were taken and routinely processed for light microscopy.  Lipid 
accumulation appeared high in those rats which received steroid injections.  Blood samples were also taken 
at the time of sacrifice.  These samples appeared to display high amounts of alkaline phosphatase and 
alanine transaminase which are indicative of liver malfunction. 
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Preferences in butterflies on four types of liquid bait 
 
 Genevieve M. Tvrdik 
 
 Slippery Rock University of Pennsylvania 
 
"Puddling" butterflies along a country road presented the opportunity to test their preferences to several 
liquid baits.  Liquid-bait stations offering water, beef infusion, salt solution, or sugar solution on a sand 
substrate were set up along a Minnesota country road on two days in June, 1987.  Four hundred thirty-eight 
butterflies of six kinds were tallied in 49 counts made at four-minute intervals.  White Admiral (Limenitis 
arthemis) and Crescent (Phyciodes sp.) butterflies showed significant preference for the beef infusion.  
There was increased utilization of the bait stations by White Admirals over the two-day study period, which 
suggests that some learning may be involved. 
                                                                                                                                                                                             
  

                                                         ABSTRACT 91-35 
 
 

Misconceptions 
 
 Gilbert L. Twiest 
 
 Clarion University of Pennsylvania 
 
Misconceptions about basic science concepts affect further learning in students.  Freshmen biology majors, 
senior secondary science majors and junior/senior elementary education majors were surveyed for 
misconceptions about the concepts; animal, plant, living and the states of water.  Misconceptions were 
common for all concepts and for all majors and levels of students.  The literature indicates that 
misconceptions do affect learning in the area where the misconception exists.  Further, misconceptions are 
strongly held and traditional teaching does little to change the misconceptions.  The data from this study 
seems to agree with the literature.   
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                                                         ABSTRACT 91-35 
 
 

Plant bug (Heteroptera:  Miridae) diversity of Quercus ilicifolia, 
 or myriads of mirids in pitch pine-scrub oak barrens 
 
 A. G. Wheeler, Jr. 
 
 Bureau of Plant Industry, Pennsylvania Department of Agriculture 
 
Oaks (Quercus spp., Fagaceae) are well known for their rich insect fauna.  Plant bug or mirid diversity of 
scrub (bear) oak (Q. ilicifolia Wangenh.) is especially great.  Miridae associated with scrub oak were 
inventoried in northeastern pitch pine-scrub oak barrens and related natural communities.  To assess 
diversity in different areas, pine barrens were sampled from Maine to Virginia, nearly the complete range of 
scrub oak.  The 44 species collected included herbivores and predators.  Several rare bugs not previously 
recorded from eastern North America were found.  Faunal composition varied among the communities; at a 
given site, it changed with seasonal progression.  First to appear (nearly all species overwinter as eggs) were 
early-season specialists on staminate catkins.  Larger pine barrens showed greater plant bug diversity, which 
might have been predicted from island biogeography theory.  Few species were found in remnant pine 
barrens or in small ridgetop barrens.  Additional study may establish that species richness at the northern 
limit of scrub oak's range is as great as that near the center of its range.  Although found on other members 
of the red oak group (subgenus Erythrobalanus), certain plant bugs are collected consistently on scrub oak.  
They are indicator species of pitch pine-scrub oak barrens and may serve as barometers of the vitality of 
these unique natural communities. 
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A comparison of fish and macroinvertebrate community 
structure between an unpolluted stream and the recovery 

zone of a stream receiving acid mine drainage 
 

W. E. Cannon and W. G. Kimmel  
 

California University of Pennsylvania 
 
Selected physiochemical parameters, benthic macroinvertebrates, and fish communities of two similar 
southwestern PA warm water streams were studied.  One site was relatively undisturbed and served as the 
control.  The other site best represents the recovery zone of an acid mine drainage point-source.  Iron and 
sulfate levels were found to be elevated in the recovery zone stream, and macroinvertebrate diversity and 
standing crop depressed, relative to the control.  Both streams were electrofished utilizing the removal 
method, diversity was calculated, and estimates of fish numbers and biomass were made.  The control had 
a d of 2.8 and supported 41.0 kg/ha of fish, compared to a d of 1.8 and 11.4 kg/ha in the recovery zone 
stream. 
                                                                                                                                                                                                 
  

                                                         ABSTRACT 92-2 
 
 

Evolution in the gray treefrog complex 
 
 George Cline 
 
 Kutztown University of Pennsylvania 
 
Hyla chrysoscelis and Hyla versicolor are members of a diploid/tetraploid species complex.  Difficulties of 
inbreeding between the species established the specific status of H. chrysoscelis and H. versicolor, but 
variation within H. chrysoscelis populations has remained controversial.  I examined acoustical and 
morphological differentiation between 12 H. chrysoscelis and H. versicolor populations, and acoustical, 
morphological, and genetic differentiation among 6 H. chrysoscelis populations.  Hyla chrysoscelis and H. 
versicolor show significant acoustical divergence, but little or no morphological divergence.  Clinal 
variation was observed in calls or morphology among H. chrysoscelis populations.  Clinal variation was 
observed in allelic frequencies among diploid populations, but “eastern” and “western” populations of the 
diploid were nearly fixed for different forms of LDHb.  Discriminant analysis of calls and morphology 
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based on eastern and western genetic groups revealed morphological divergence among H. chrysoscelis 
populations, but little acoustical divergence was observed.  These data suggest that calls play a very 
important role in speciation within this group, but the role of morphology is less certain.  Based on the data 
available, eastern and western forms of the diploid should probably be considered different subspecies. 
                                                                               

 
                                                         ABSTRACT 92-3 

 
 

 Inhibition of conjugation in Tetrabymena thermophila 
 by N-acetyl-D-galactosamine 
 
 Anthony Friendy and Craig T. Van Bell 
 
 Edinboro University of Pennsylvania 
 
The recognition process leading to sexual conjugation in the ciliate T. thermophila may involve cell 
surface or extra-cellular glycoproteins.  Specifically, a lectin-like protein on the surface of one mating type 
may bind to a specific carbohydrate residue on a glycoprotein of the complementary mating type.  We 
have examined this hypothesis by exposing mating reactive cells to a variety of monosaccharides in an 
effort to detect inhibition of mating, presumably via binding to a lectin-like protein.  Of those tested, only 
N-acetyl-D-galactosamine (NAcGal) inhibited mating, suggesting, as in several known instances, that an 
interaction between NAcGal-binding and NAcGal-bearing proteins mediates cell recognition, Proteins 
from mating reactive cells have been probed by SDS-PAGE, Western blotting, and biotinylated lectins in 
order to reveal NAcGal-bearing, and biotinylated lectins in order to reveal NAcGal-bearing proteins, to 
date, with negative results.  Additional strategies for the detection of NAcGal-bearing and NAcGal-
binding proteins will be discussed. 
                                                                                                                                                                                                 
  

                                                         ABSTRACT 92-4 
 
 

Insect parasitism and fungal pathogenesis in diapausing gypsy moth 
 embryos in egg masses in Fayette County, PA 
 
 Dawn D. Hunter and B. B. Hunter 
 
 California University of Pennsylvania 
 
The survival and number of gypsy moth (GM) diapausing embryos (DE) within an egg mass (EM) are 
important in estimating tree damage and mortality the following summer.  Consequently, the 
determination of DE numbers and their various characteristics are vital in predicting possible tree damage 
and mortality in PA forests and woodlands.  Numerous GM EM’s were collected from three forested sites 
(GM populations collapsed in the summer of 1990) in Fayette County, PA.  Individual EM’s were 
examined to determine predation, parasitism by a species of Ooencyrtus (wasp), and for the presence of 
microfungi.  Each EM was measured, described and carefully dissected under a stereo-microscope at 15X.  
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The  individual eggs were dehaired and microscopically observed to determine potential viability and 
Ooencyrtus parasitism.  Six internal intact DE’s per EM were aseptically removed and placed onto nutrient 
agar to determine the presence of microfungi.  Other surface sterilized DE’a were placed into a small 
sterile moist chamber.  Egg mass predation was minimal, but Ooencyrtus parasitism occurred on every EM 
which was examined, excluding laboratory grown EM’s which served as controls.  No fungi were found 
within the egg covering, but several were isolated from the external coverings and associated hairs.  One 
species of Penicillium appears extremely virulent to first instar larvae.  The low numbers of DE’s and 
Ooencyrtus parasitized eggs are consistent with numbers found by other researchers in areas where GM 
populations have collapsed.  Based on this research and field observations made throughout the Fall 1991 
and winter 1991-1992, little or no GM tree defoliations are expected in the forests of Fayette County in 
1992. 
                                                                                                                                                                                                
  

                                                         ABSTRACT 92-5 
 
 

AIDS awareness in six Berks county schools 
 
 Sara Katter and Joseph Piscitelli 
 
 Kutztown University of Pennsylvania 
 
Schools can perform primary prevention of HIV infection through education, the one major intervention 
currently possible in limiting the consequences of HIV infection.  Young people need to be informed about 
behaviors that result in infection with HIV and must be motivated to avoid such behaviors.  Because 
almost every young person between the ages of six and eighteen attends school, public or private, 
approximately 90-95% of today’s youth can be educated about prevention of HIV infection through school 
programs.  Today most school districts require that some type of AIDS education be incorporated into the 
curriculum.  A question that arises is how effective are these programs?  In this study researcher developed 
AIDS awareness tests were developed to determine the level of awareness of students in the elementary 
and secondary schools.  The tests were administered to students in six Berks County schools.  Following 
this, information on AIDS and HIV infection was presented by the researchers.  This was followed by a 
post test.  All six schools scores increased after the presentation.  In comparing the rural school to the more 
urban school it was found that the rural school’s scores were higher.  It was also found that the elementary 
schools showed the most increase in scores following the presentation. 
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                                                         ABSTRACT 92-6 
 
 

Freshwater mussels (Unionidae) of the North Branch of the 
 Susquehanna River in Pennsylvania 
 
 D. R. Kester, F. C Hill, A. Bogan and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania and  
 Philadelphia Academy of Sciences 
 
The unionid fauna of the North Branch of the Susquehanna River was surveyed.  Locations and population 
densities of unionid mussels were determined.  Lasmigona compressa, Elliptio dilatata, Anadonta 
imbicillus, Anadonta implicata, and Fuscanaia sp., which have not previously been reported from the 
North Branch of the Susquehanna River, were collected.  Lampsilis cariosa, Elliptio complanata, 
Alasmidonta undulata, Alasmidonta marginata, Strophytus undulatus, and Andonta cataracta, which had 
been previously reported from the North Branch of the Susquehanna River, were also collected.  
Alasmidonta varicosa, Lambsilis radiata, and Lasmigona subviridis, which had previously been reported 
from the North Branch of the Susquehanna River, were not found.  Where mussels were located they were 
not greatly concentrated.  Population densities for all species were 0.01 individuals per square meter or 
less.  Information on morphometric characteristics (length, width, height, appearance, and age) and 
composition (percents soluble protein, insoluble protein, carbohydrate, lipid, and ash) were collected to 
establish a baseline for assessing the well being of the unionid fauna of this river.  Supported by a grant 
from the Dean’s Fund for Academic Excellence. 
                                                                                                                                                                                                 
  

                                                         ABSTRACT 92-7 
 
 

The effects of vertebral numbers on vertebral form in snakes 
 
 Thomas C. LaDuke 
 
 East Stroudsburg University of Pennsylvania 
 
Vetebral shape is related to lifestyle in snakes.  Cursorial species tend to have elongate vertebrae, a design 
that apparently precludes effective constriction in prey subduction.  Constrictors have shortened, broad 
vertebrae that are ideal for producing tight coils, but not for rapid locomotion.  I hypothesize that vertebral 
number, vertebral shape and body length could be related in two ways: 1) body length could be determined 
by vertebral number, snakes with more vertebrae having longer bodies.  2) body length could be 
independent of vertebral number, in which case vertebrae would have to be “packed” into a given body 
length by adjusting their relative lengths.  In the former case, we would expect vertebrae to be similar in 
shape among individuals regardless of vertebral numbers.  In the latter, we expect snakes with higher 
vertebral counts to have shorter vertebrae if body size is held constant.  The vertebrae of male common 
garter snakes (Thamnophis s. sirtalis) from several populations were measured for a series of linear 
characters.  Multiple regression comparisons of length and width features within a vertebral position over 
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samples with variable precaudal counts demonstrate that vertebral length is inversely  related to vertebral 
number.  This study suggests that natural selection on vertebral number affects vertebral shape, and 
influences fitness within lifestyles. 
                                                                                                                                                                                                 
  

                                                         ABSTRACT 92-8 
 
 

An investigation of the role of Auxin in Ball Gall Development 
 on Goldenrod (Solidago altissima) 
 
 Carol C. Mapes 
 
 Kutztown University of Pennsylvania 
 
The mechanism of formation of insect galls, including the ball gall of Solidaga altissima (goldenrod) 
caused by larvae of the fly Eurosta solidaginis, has not been elucidated.  Gall growth studies, tissue culture 
experiments, and GC-MS determinations of the endogenous levels of the auxin Indole-3-acetic acid (IAA) 
in purified tissue extracts, were undertaken to investigate the role of auxin in ball gall development.  Ball 
galls on goldenrod stems exhibited continued growth in the absence of the apex and leaves--natural 
sources of auxin.  The terminal galls acted as a source of auxin by inhibiting lateral bud growth below.  
When central gall explants were grown in tissue culture on a modified Miller’s basal medium in the 
absence of growth regulators, larvae of E. solidaginis stimulated tissue growth rates and enhanced root 
initiation on the explants, suggesting that the larvae were acting as a source of auxin.  Larvae from 
developing galls were shown to contain 9139 ng/gram fresh weight IAA, a concentration which was 33 
times higher than levels found in stem tissues.  IAA levels in galls were highest in the early stages of gall 
development and declined with the developmental age of the galls.  Larvae of E. solidaginis may act as a 
point source of auxin in developing ball galls. 
                                                                                                                                                                                                 
  

                                                         ABSTRACT 92-9 
 
 

Reproductive assessment in the dromedary camel via urinary 
 pregnanediol-3-glucuronide 
 
 Wendy Lynn Marshall and Craig T. Van Bell 
 
 Edinboro University of Pennsylvania 
 
Serum progesterone levels can be used to monitor the reproductive status of female dromedary camels 
(Camelus dromedarius).  However, current trends in animal management are toward less stressful, non-
invasive assessment techniques.  We have investigated the use of the excreted progesterone metabolite, 
pregnanediol-3-glucuronide (PdG), as an alternative to serum sampling.  Urine was collected from a 
pregnant dromedary at the Erie Zoo from January, 1990 through May, 1991 and stored frozen until 
analyzed.  PdG concentration was determined via enzyme immunoassay, and the creatinine (Cr) 
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concentration via a standard colorimetric technique.  The indexed PdG concentration, i.e., (PdG)/(Cr) in 
nanograms per milligram, rose from low pre-pregnancy levels of ~200 ng/mg to ~500 ng/mg in early 
pregnancy, then declined in the second half of gestation.  These trends are similar to those obtained via the 
serum progesterone assay.  The data suggest that (PdG)/(Cr) might be used as an early pregnancy 
indicator; however, significant variation among samples exists, with an unacceptable potential for false 
positives and false negatives. 
                                                                                                                                                                                                 
  
 

                                                         ABSTRACT 92-10 
 
 

Immigration of fouling organisms into habitats of different size and 
 complexity: a text of theories of species richness 
 
 E. Mitcheltree and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
The Theory of Island Biography suggests that a ten-fold increase in island size should result in a two-fold 
increase in species number.  Species number has also been suggested to increase with increasing physical 
complexity of habitats.  Species settling on fouling plates of different area and physical complexity were 
documented.  Replicate fouling plates of different dimensions (25 cm2 and 98 cm2) and different surfaces 
(smooth and ridged) were suspended in near-shore, estuarine waters.  Colonization by sessile animals was 
followed for 18 days.  A 4-fold increase in area did not produce a concomitant increase in species richness.  
Both large and small fouling plates had an average of 6 species.  Densities of individuals were higher on 
ridged than on smooth fouling plates, inferring that a physically complex environment can support more 
individuals.  Extirpation of species was not observed.  The 18-day observation period was insufficient to 
document species turnover. 
                                                                                                                                                                                                
 
 

                                                         ABSTRACT 92-11 
 
 

Population density, biomass, and energy content of wild brown trout 
 (Salmo trutta) in a stocked verses a non-stocked stream 
 
 J. Mohler, F. C. Hill, and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
Highest mean density of wild brown trout in a stocked and non-stocked stream was 108 and 970 
individuals per hectare, respectively.  Highest mean biomass was 26.3 and 76.6 kg per hectare, 
respectively.  Lower population density and biomass of wild brown trout in the stocked stream was likely a 
result of angling mortality, which in turn caused a lack of recruitment into the population.  Analyses of 
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benthic macro-invertebrate communities in both streams resulted in species diversity and biotic indices 
indicative of clean streams.  Analyses of randomly selected wild brown trout revealed a direct, significant 
(p<0.05) relationship between total length and energy content per g tissue in the stocked stream 
population.  Significantly higher energy content per g tissue was exhibited by trout aged 1+ years in the 
stocked stream.  This suggests that nutritional condition of wild brown trout may be inversely related to 
population density and/or biomass.  Supported by grants from the Dean’s Fund for Academic Excellence 
and the Bloomsburg University Graduate School. 
                                                                                                                                                                                                 
  

                                                         ABSTRACT 92-12 
 
 

The calcium propionate sensitivity of the Amastigomycota compared 
 to the Mastigomycota 
 
 Robert J. Parks and Frank Muzopappa 
 
 Kutztown University of Pennsylvania 
 
Penicillium spp. and Aspergillus spp. have been shown to be less sensitive to the mold inhibitor calcium 
propionate than is Rhizopus nigricans.  This study was extended to include several additional members in 
the Division Mastigomycota and Amastigomycota to investigate the possibility that Rhizopus nigricans 
would exhibit sensitivity similar to other members of the division Mastigomycota, whereas Aspergillus 
spp. and Penicillium spp. would exhibit sensitivity similar to members of the division Amastigomycota.  
The fungi were obtained from Carolina Biological Supply Co., then grown on potato dextrose agar which 
served as the inoculum.  A 4 mm disc of inoculum was placed in 25 ml of glucose-aspargine-yeast extract 
media of varying concentrations of calcium propionate, then harvested after 5 and/or 10 days.  A 
Mastigomycota Mucor heimalis and Cunninghamella blakesleeanus were progressively inhibited by 
increasing concentrations of calcium propionate and no growth occurred at 50 mg (0.2% by weight of 
media) at 5 and 10 days.  Pythium debaryanum, Saprolegnia sp. and Achlya sp. did not grow at 10 mg for 
5 days.  The Amastigomycota Sordaria fimicola produced growth at 60 mg after 5 days, similar to that of 
Penicillium spp. and Aspergillus spp.  The results indicate that members of the Class Zygomycota 
(Amastigomycota) demonstrate sensitivity similar to members of the Mastigomycota rather than to the 
Amastigomycota. 
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                                                         ABSTRACT 92-13 
 

 
Morphometric variation among Atlantic and Pacific populations of 

 leach’s storm-petrels (Oceanodroma leucorboa) 
 
 Jay Pitocchelli and John Piatt 
 
 Kutztown University of Pennsylvania and  
 U. S. Fish and Wildlife Service, Anchorage, Alaska 
 
Faunal interchange between marine systems has been studied intensively in two regions-- 1) along the 
Isthmus of Panama and 2) the trans-Arctic interchange between the northern Atlantic and Pacific Oceans.  
These studies have included analyses of morphological and genetic divergence of marine vertebrates and 
invertebrates.  However, noticeably lacking is evidence from bird populations.  In this paper we present 
one of the first analyses of variation among breeding populations of birds from the northern Atlantic and 
northern Pacific Oceans.  There are several pelagic avian taxa with conspecific populations in both oceans-
-Leach’s Stormpetrel, Northern Fulmar, Common Murre, Thick-billed Murre, Dovekie, Black Guillemot, 
Black-legged Kittiwake, etc.  Populations of Leach’s Storm-Petrel vary geographically in external 
characters (e.g., plumage color, wing length, tarsus length, bill length).  However, little is known about 
patterns of geographic variation among Atlantic populations or morphological differences between 
Atlantic and Pacific populations.  I analyzed skeletal differences between Pacific populations breeding 
along the Aleutian Islands and Atlantic populations off the coast of Newfoundland using univariate and 
multivariate statistics.  Univariate analyses (Student’s T Test) yielded few significant differences between 
Atlantic and Pacific populations.  Multivariate analyses (Principal Components Analysis) showed 
complete overlap in multivariate space between populations from both oceans.  This preliminary evidence 
suggests that there has been little morphological divergence between these populations since they were 
separated by the continent of North America and the polar ice cap.  This work was funded in part by the 
Kutztown University Research Committee and the F. M. Chapman Memorial Award Fund from the 
American Museum of Natural History. 
                                                                                                                                                                                                 
  

                                                         ABSTRACT 92-14 
 
 

Responses of mitochondria of the gut tissues of Strongylocentrous 
 droebachiensis (O. F. Muller) (Echinodermata: Echinoidea) 
 to feeding and starvation 
 
 M. J. Rhodes, M. T. Ebling and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
Tissues of the gut of echinoids respond to feeding and starvation.  Gut cells will proliferate and scope for 
metabolic activity will increase with feeding.  The present study investigates numerical and functional 
responses of mitochondria to feeding and starvation.  Strongylocentrotus droebachiensis were maintained 
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in the laboratory and either fed or starved for 2 weeks.  Relative numbers and activity of mitochondria 
were determined initially and at the end of the period of feeding or starvation.  Cytoplasmic DNA was 
isolated and levels of mitochondrial DNA were used as an index of relative numbers of mitochondria.  
Potential for electron transport activity was measured by following the reduction of 2-p-iodophenyl-5-
phenyltetrazolium chloride by cell free homogenates of gut tissue.  Supported by grants from the Dean’s 
Fund For Academic Excellence and the Honors and Scholars Program. 
                                                                                                                                                                                                 
 

                                                         ABSTRACT 92-15 
 
 

Immunohistochemical studies on brain subcommissural  
 organ (SCO) neurochemicals 
 
 Christopher L. Snyder, W. B. Severs, C. D. Balaban, 
 B. A. Morrow and L. C. Keil 
 
 Shippensburg University of Pennsylvania, 
 Pennsylvania State University, University of Pittsburgh, 
 NASA, Ames Res. Ctr. 
 
Sprague-Dawley and Long-Evans adult male rat brains were used for this study.  The 
immunohistochemical staining method was a modified avidin/biotin protocol.  The subcommissural organ 
(SCO) is the only circumventricular organ with an intact blood brain barrier.  The SCO is located on the 
3rd cerebral ventricle as it narrows into the cerebral aqueduct.  The SCO is not commonly studied because 
a definite physiological contribution to an animal's everyday function has not been identified like the other 
circumventricular organs.  The SCO is thought to play a role in salt/water homeostasis, physiology of 
reproduction and sleep, association with Reissner’s fiber and detoxifying substances entering the 
ventricular cavities.  We found the following neurochemicals in the SCO region; tyrosine hydroxylase, 
substance P, somatostatin, and vasopressin.  Tyosine hydroxylase axons were most visible in horizontal 
sections.  Substance P was visible in the lateral wings of the hypendymal layer. 
                                                                                                                                                                                                 
 

                                                         ABSTRACT 92-16 
 
 

Regulation of CD4 expression in a human monocyte/macrophage 
 cell line by cytokines 
 
 Amy S. Tammariello 
 
 Vanderbilt University and Edinboro University of Pennsylvania 
 
The AIDS virus has a protein envelope containing a surface antigen called GP120.  At present, it is known 
that this external glycoprotein, GP120, binds to the CD4 receptor molecule which is found on the surface 
of several cell types, including CD4 positive T-cells, Langerhans cells in the skin, glial cells in the brain, 
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and monocyte and macrophage cells.  The monocyte and macrophage cells constitute an important 
reservoir for the AIDS virus and thus play a central role in the pathogenesis of the HIV-I infection.  The 
present study focuses on the effects of cytokines on the CD4 receptor sites on a human 
monocyte/macrophage cell line designated U937.  The effects of various cytokines was determined by 
treating U937 cells with different cytokines, then, labelling of the CD4 antigen of U937 cells with 
fluorescent-labeled monoclonal antibodies, followed by flow cytometry.  It was found that interleukin 4 
and interleukin 6 down-regulate the CD4 presence on the cell surface but interferon gamma caused an 
upregulation of CD4. 
                                                                                                                                                                                                 
  

                                                         ABSTRACT 92-17 
 
 

Nutrient translocation by gut tissues of echinoids (Echinodermata): 
 short-term and seasonal mechanisms 
 
 K. M. Wasson, E. Lovely, K. Vovchansky, and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
DNA and RNA are being measured to ascertain the mechanisms of nutrient translocation of the gut tissues 
during short-term feeding and starvation and during gonadal growth prior to reproduction.  The 
concentrations and total content of DNA are used as a measure of cell size and cell number.  RNA is used 
as an index of synthetic capacity.  DNA and RNA were extracted from gut tissues of Echinometra lucunter 
(Linneaus) initially and after eleven days of feeding or starvation.  Total DNA increased with increased 
gut size.  The relationship of DNA content to gut weight at low relative gut sizes was nearly linear,  
indicating that changes in gut size were due to changes in the number of cells within the gut.  At the largest 
relative gut sizes, DNA content did not keep pace with gut size, indicating an increase in average cell size.  
RNA concentrations and total RNA contents were higher, and DNA:RNA rations were lower in fed than 
in starved individuals indicating an increase in synthetic capacity with feeding.  Currently, mechanisms of 
nutrient translocation in Strongylocentrotus droebachiensis (O. F. Muller) are being investigated in 
relation to annual reproductive effort.  The gonads of echinoids change following an annual cycle, being 
essentially absent during the non-reproductive season and growing rapidly in preparation for spawning.  
Nutrients must be mobilized to support growth of gonadal tissues.  Periodic estimations of DNA and RNA 
levels in the gut are being made to determine whether mechanisms employed during long-term seasonal 
nutrient translocations are similar to those documented during short-term nutrient translocations.  
Supported by a grant from the Dean’s Fund for Academic Excellence. 
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The gypsy moth fungal pathogen, Entomophaga maimaiga, in the 
 forests and woodlands of PA 
 
 Gene Yanity, B. B. Hunter and Edward Simmons 
 
 California University of Pennsylvania and PA Bureau of Forestry 
 
Many and varied tree species are defoliated and ultimately succumb to the ravages of the larvae of the 
gypsy moth (GM).  Gypsy moths have been in the forests of PA for 60 years and have been directly 
involved in the deaths of hundreds of millions of trees.  Many chemical pesticides and biological controls 
have been employed to control this insect pest, but none have been completely successful.  In 1989, a 
virulent fungal pathologen, Entomophaga maimaiga (EM), of the GM was found in the northeastern 
United States.  In 1990, personnel from the PA Bureau of Forestry (PBF) found this fungus in 17 eastern 
counties of the state.  During the summer of 1991, the fungus was found in 45 PA counties by PBF 
personnel and California University researchers.  In most of the counties, the fungus has spread naturally, 
but in six western PA counties, the fungus has been artificially introduced and recovered.  At the 
introduced sites, the fungus was disseminated via naturally infested soils or in cadavers containing resting 
spores of EM.  Larvae found at these sites were recovered and reared in the laboratory to determine 
whether they had been infected by EM.  Naturally occurring late instar larvae (reared in the laboratory) 
and cadavers exhibiting EM colonization were field collected and microscopically analyzed for resting 
spores of EM.  Detecting resting spores within larvae or cadavers is positive for infection by the GM 
pathogen.  The results of this research and that of PBF personnel have definitively shown that EM is 
widespread throughout the forests and woodlands of PA.  Our continuing research during spring and 
summer 1992 will reveal, once EM is established, whether the fungus will remain viable and pathogenic to 
GM’s through PA. 
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                                                         ABSTRACT 93-1 

 
 

The effects of mate removal on parental care and brood desertion in 
 Heros centrarchus (Cichlidae) 
 
 Laura Wainwright and C. A. Miller 
 
 California University of Pennsylvania 
 
Artificial mate removal at two different stages of brood development (three and seven days after 
spawning) were studied in regards to parental care (PC) and brood defense (BD), brood desertion and 
spawning time after desertion.  For females, removal of the male parent at three or seven days did not 
result in significant changes in either PC or BD.  There was significantly more male PC when the female 
parent was removed at the third day in comparison to the control and seventh day removal.  Also, BD was 
significantly greater at the fry stage for the third day and seventh day removal in comparison to the control.  
Males deserted the brood significantly sooner than females and desertion took longer at the seventh day 
than the third day.  It took the females longer to form a second pair bond and spawn than the males. 
                                                                                                                                                                                                 
  

                                                         ABSTRACT 93-2 
 
 

Nest site selection in gray squirrels 
 
 Cristen Rosch 
 
 Kutztown University of Pennsylvania 
 
Information about the habitats of small mammals, such as gray squirrels, can provide insight into the 
habitat requirements of various predators at the top of the food chain.  This study attempted to show a 
correlation between a number of gray squirrel nesting locations that possessed similar physical 
characteristics.  In a cluster of evergreen trees, I located and observe a gray squirrel nest and was able to 
draw certain conclusions as to why the squirrels would choose to build their nest in this particular location.  
Based on these initial observations, I concluded that the family of gray squirrels chose to build their nest in 
this particular area for three major reasons: 1).  The nest was located near other trees which could provide 
potential escape routes.  2).  The nest site was also located in a tall evergreen which could provide 
protection from predators.  3).  The nest was also located near a number of potential food sources.  I then 
used these initial conclusions as a basis for a further study of gray squirrel nesting.  In addition to the 
original nest site, I located seven other nests and observed the physical characteristics of these locations in 
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order to determine if a correlation could be made between the new sites and the original nesting area.  Are 
all nesting locations chosen on the basis of distance to potential escape routes, ample protection from 
predators, and availability of food rather than randomly, and if so which criterion is more important in 
choosing a nest site?  The data from the seven nest locations did coincide with the information from the 
original nesting site.  All of the nests studied, including the original nest site, were located in trees taller 
than seventy feet and approximately 70% of these nests were found in evergreen rather than deciduous 
trees.  Also, all of the nests studied, even those found in deciduous trees, were surrounded by a number of 
other trees.  This close proximity could have provided escape routes from the nest as well as allowed the 
squirrels to climb the neighboring trees in order to conceal nest location from predators.  In addition to 
being located near trees that could provide alternate escape routes, the nest sites were also relatively close 
to a number of food sources.  Although tree type, accessible escape routes, and availability of food were all 
important factors in nest selection, tree type seemed to be the most important factor with 70% of the nests 
studied found in evergreen trees.  The location of food sources in proximity to the next seemed to be the 
least important selection factor indicating that the squirrels were willing to travel in order to obtain food. 
                                                                                                                                                                                                
 

                                                         ABSTRACT 93-3 
 
 

Effects of edges on Red-eyed Vireo pairing success 
 
 Dria S. Howlett 
 
 University of Missouri-Columbia and Edinboro University of Pennsylvania 
 
Studies on neotropical migrant birds show that nesting success is inversely proportional to both parasitism 
and predation rates which are higher at the forest edges than in forest interior habitats.  Forest interior 
species are especially prone to low nesting success at an edge due to the lack of behavioral traits normally 
associated with avoiding edge predation and parasitism.  This study examines how road, fire, and meadow 
edges affect the pairing success of the Red-eyed Vireo (Vireo olivaceus), a forest interior species.  Five 
minute song counts for all male vireos in four forty hectare plots on Peck Ranch Wildlife Area, Missouri, 
were recorded during the 1992 breeding season.  Singing rates were then compared to a known correlation 
between Red-eyed Vireo pairing status and singing frequency.  The total density of male Red-eyed-Vireos 
was greater in the forest interior than near the forest edges.  There were nearly twice as many paired males 
in the forest interior as near the forest edges.  The density ratio was 25 paired males/km2 in the interior to 
13 paired males/km2 near the edges.  Perhaps the pairing (and presumably nesting) of Red-eyed Vireos 
away from a forest edge is an adaption for avoiding nest predation and parasitism. 
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                                                         ABSTRACT 93-4 
 
 

An ontogenetic study of tongue morphology of the tiger salamander, 
 Ambystoma tigrinum tigrinum, using light and scanning 
 electron microscopic techniques 
 
 David Long and Alex L. Pettyjohn 
 
 Shippensburg University of Pennsylvania 
 
Salamanders use their tongue to varying degrees for prey acquisition.  We investigated tongue morphology 
of the tiger salamander, Ambystoma t. tigrinum, in various stages of metamorphosis to determine if feeding 
styles affect tongue morphology.  For light microscopy, lower jaws were preserved in neutral-buffered 
formalin, decalcified using R.D.O., dehydrated in an ethyl alcohol series, embedded in paraffin, and 
sectioned at six microns.  The sections were then mounted and stained with either hematoxylin and eosin 
or Milligan’s Trichrome.  For S.E.M. examination, lower jaws were fixed in 3% glutaraldehyde, post-fixed 
with 0s04, dehydrated in an ethyl alcohol series, dried using a Denton DCP-1 critical point dryer and 
sputter-coated with gold-palladium.  Histological observations indicate both adult and neotenic morphs 
possess tongues with folded epithelium and similar glandularization.  Scanning electron micrographs 
verify these folding patterns and surface textures.  The S.E.M. was then used to quantify the amount and 
diversity of folding and glandularization for each morph.  Preliminary S.E.M. and histological 
observations indicate that larval morphs contain less folding and glandularization on the tongue surface, 
typical characteristics of aquatic feeding styles.  In further studies I will look at the larval stage of various 
Ambystoma species and track tongue growth, glandularization, and folding patterns similar to those found 
in the adult salamander. 
                                                                                                                                                                                                
 

                                                         ABSTRACT 93-5 
 
 

Karyotypes of slimy and mottled sculpins and their hybrid from 
 the west branch drainage of the Susquehanna River 
 
 Christopher J. Hartmann and Michael P. White 
 
 Lock Haven University of Pennsylvania 
 
Cottus bairdi, the mottled sculpin, and C. cognatus, the slimy sculpin, have been shown to hybridize in 
Pine Creek of Central Pennsylvania.  While a number of species of Cottus have been karyotyped, no North 
American freshwater species are known karyotypically.  Specimens of both species and their hybrid were 
collected from three creeks in Lycoming and Clinton counties for cytotaxonomic examination.  Standard 
air-dried, C-metaphase slide preparations were made and examined using phase-contrast microscopy.  A 
modal diploid number of forty-eight is indicated with an arm number of fifty-eight being standard.  Thus 
far the data shows no differences in chromosome morphology between the three types investigated. 
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                                                          ABSTRACT 93-6 
 

 
The effects of immunosuppression in Swiss Webster mice infected with 

 Echinostoma trivolvis (Trematoda) 
 
 Kara Gower and Jane E. Huffman 
 
 East Stroudsburg University of Pennsylvania 
 
Mice were fed cysts of Echinostoma trivolvis after treatment with Dexamethasone.  The results of this 
study demonstrated that the mouse possesses some degree of innate resistance to an echinostome infection.  
This resistance appears to be of a cellular nature at least in the early stages of infection.  Later stages 
involves a humoral response.  These conclusions are based on the observation that increased parasite 
recoveries coincided with a decrease in the number of white blood cells counted and no detectable levels 
of IgG. 
                                                                                                                                                                                                 
  

                                                         ABSTRACT 93-7 
 
 

The effects of superimposed gastrointestinal infections in mice 
 
 Amy Sartoris and Jane E. Huffman 
 
 East Stroudsburg University of Pennsylvania 
 
Intra- and interspecific competition were studied in Echinostoma caproni, Echinostoma trivolvis and 
Zygocotyle lunata infections in Swiss Webster mice.  It was possible to establish all 3 parasites in the 
mouse.  The locations of the worms in concurrent infections suggested that competition occurred between 
E. caproni and E. trivolvis in the small intestine.  Zygocotyle lunata infected the cecum and did not 
compete with the other two.  Relative splenic and adrenal weights were recorded along with an analysis of 
white blood cells from infected and control animals.  Lymphatic nodules were enlarged and increased in 
number in infected animals.  Histological analysis revealed that damage occurs to the mucosa of the small 
intestine and cecum. 
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                                                         ABSTRACT 93-8 
 
 

Naturally occurring and introduced populations of the gypsy moth fungus, 
 Entomophaga maimaiga, in Central and Western Pennsylvania 
 (1992 and 1993) 
 
 G. V. Yanity and B. B. Hunter 
 
 California University of Pennsylvania 
  
The gypsy moth (GM) was introduced into Massachusetts in 1869 and since that time it has spread widely 
throughout the forests of the eastern United States.  It has been responsible for the deaths of millions of 
forest trees in spite of various attempts at its control.  A virulent fungal pathogen of the GM, Entomophaga 
maimaiga (EM), was discovered in six Northeastern states in 1989, and by 1992, EM was recovered from 
GM cadavers in 58 Pennsylvania counties.  We conducted studies during the summers of 1992 and 1993 to 
determine the extent of the natural spread of EM into central and western Pennsylvania.  We also 
monitored EM which had been introduced by us into soils in four southwestern Pennsylvania counties.  
Gypsy moth larvae and larval cadavers were collected at various sites throughout the study areas.  They 
were returned to California University of Pennsylvania to be reared on an artificial diet under controlled 
conditions.  Larvae exhibiting symptoms of EM pathogenicity were microscopically examined for the 
presence of resting spores.  We found that the EM which had been introduced in 1991 was well established 
at approximately 30% of our sites.  We also determined that the fungus was presently established in 
several counties where introductions were not made (natural spread).  Consequently, the spread of the 
fungus is occurring rapidly and it is expected to be in all Pennsylvania counties in 1993.  Because the 
introductions of the fungus have been successful, we plan to introduce EM into the selected forest sites in 
eastern Ohio.  We will work with Ohio Department of Agricultural personnel in spring and summer 1993 
to ascertain whether it can be established and cause disease in GM larvae in this state. 
                                                                                                                                                                                                
  

                                                         ABSTRACT 93-9 
 
 

Microscopical investigations of the haustorium of Wood Betony 
 (Pedicularis groenlandica) 
 
 Lance Gardner and David R. Dobbins 
 
 Millersville University of Pennsylvania 
 
Parasitic angiosperms are a diverse group of plants that are composed of over 3000 species from 20 
different families.  Pedicularis groenlandica is a photosynthetic hemiparasite which parasitizes several 
hosts by developing root haustoria that attach to and penetrate the host.  Each haustorium is composed of a 
swollen upper haustorium containing a xylem reservoir, an intrusive organ or endophyte responsible for 
host penetration and digitate cells at the leading edge of the intrusive organ.  The intrusive organ originates 
from a densely cytoplasmic zone of swollen cortical cells.  It is in this zone that collenchyma cells have 
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been found in young haustoria.  Once the digitate cells reach the host xylem, they differentiate to form part 
of a xylem strand that connects the xylem of the parasite to that of the host (phloem is not involved).  The 
cortical cells surrounding the xylem reservoir and the densely cytoplasmic zone, contain starch storing 
amyloplasts.  Conversely inclusions within the endophyte contain primarily lipids.  The digitate cells play 
both a chemical and physical role in host penetration.  The flexible digitate cells dissolve the host cells and 
conform to their profile.  These digitate cells then divide longitudinally and expand to crush the host tissue. 
                                                                                                                                                                                                

 
                                                         ABSTRACT 93-10 

 
 

Does gall formation by larvae of the fly Eurosta solidaginis occur in 
 non-meristematic tissues of goldenrod (Solidago altissima)? 
 
 Kenneth T. Miller and Carol C. Mapes 
 
 Kutztown University of Pennsylvania 
 
Despite current understanding of the mechanism of crown gall formation by the bacterium Agrobacterium 
tumefaciens, little is known regarding the mechanism(s) of insect gall formation.  As insect galls are 
generally initiated in actively growing meristematic tissues, it has been assumed that insect gall formation 
is limited to such tissues.  The ball gall of Solidago altissima induced by larvae of the fly Eurosta 
solidaginis provides a system for investigating whether insect-induced gall formation can occur in non-
meristematic tissues or if it is limited to the meristematic regions of the stem.  Adult flies of E. solidaginis 
are being reared on goldenrod plants to allow for mating and oviposition.  After fertilized eggs have been 
oviposited, they are being transferred to leaf axils at varying distances below the apical meristem to 
determine whether gall initiation can occur in non-meristematic tissues of goldenrod. 
                                                                                                                                                                                                 
  
 

                                                         ABSTRACT 93-11 
 
 

Histochemical and anatomical changes in Acer platanoides Rhytidome 
 caused by the bark-inhabiting Fungi Dendrothele acerina and 
 Mycena meliigena (Fungi, Basidiomycota) 
 
 Ming Gao and George Chamuris 
 
 Bloomsburg University of Pennsylvania 
 
Rhytidome blocks from Acer platanoides were incubated in vitro with Dendrothele acerina or Mycena 
meliigena mycelia in order to describe resultant microstructural and histochemical changes using paraffin 
sections and brightfield microscopy.  Rhytidome consists of alternating layers of periderm and 
nonfunctional secondary phloem.  All cells in the rhytidome, except suberized phellem cells, are lignified.  
Both fungi penetrated blocks through small fissures, and advanced 1 - 2 mm in 20 weeks.  Both species 
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were able to penetrate suberized phellem layers, and to erode phellem cell walls from the lumen outward.  
In nonfunctional phloem, hyphae moved between lumina of the sieve tube elements, companion cells, and 
parenchyma through enlarged sieve pores, pits, and bore holes.  These cell walls were progressively 
thinned from the lumen outward.  Fiber and sclereid walls were penetrated through pits and bore holes, but 
the hyphae remained in the middle of the secondary wall, forming crescent-shaped cavities that gradually 
enlarged to leave a honeycomb pattern compound middle lamellae.  Both fungi displayed selective and 
simultaneous delignification patterns observed in some white rot fungi.  It is concluded that D. acerina and 
M. meliigena should be classified ecologically as saprotrophic inhabitants of the rhytidome of living trees. 
                                                                                                                                                                                                 
 

                                                         ABSTRACT 93-12 
 
 

Screening Rhytidome-inhibiting Fungi for Esterase Activity Using 
 p-Nitrophenol model substrates that mimic Suberin 
 
 Emeric Schultz, Susan Dallabrida and George Chamuris 
 
 Bloomsburg University of Pennsylvania 
 
Suberin is a principal component of phellem cell walls.  The suberized phellem serves to prevent excessive 
moisture loss from the stem, and to act as a constitutive defense against pathogens.  The defensive role of 
suberin derives from its refractory nature; few microorganisms have been demonstrated to degrade 
suberin.  We have evidence that at least some rhytidome-inhibiting fungi have suberin degrading ability.  
The details of suberin structure remain hypothetical, however there is good evidence that aliphatic chains 
(C:18 to C:30) are esterified to an aromatic backbone resembling lignin.  Suberin degradation by bark 
microorganisms would therefore involve esterases.  We have developed an assay which detects and 
measures relative esterase activity in culture filtrates of fungi grown in liquid stationary culture.  The 
spectrophotometric  assay detects the liberation of a p-nitrophenol group from am aliphatic chain 
commercially esterified to the p-np group.  A survey of some thirty bark- and wood-inhabiting 
basidiomycetes is in progress.  The nature of the assay, and preliminary results for a selected group of 
fungi will be presented. 
                                                                                                                                                                                                 
  

                                                         ABSTRACT 93-13 
 
 

Interactions between fungi and bacteria isolated from Acer platanoides 
 Rhytidome 
 
 William Hicks and George Chamuris 
 
 Bloomsburg University of Pennsylvania 
 
Eighteen fungi (Zygomycota and Deuteromycota) and three bacteria were isolated from Acer platanoides 
rhytidome.  These isolates were paired on malt extract agar against spore and rhytidome isolates of 
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Dendrothele acerina and Mycena meliigena (Basidiomycota) in order to assess species-to-species 
interactions.  Interactions are classified as follows: intermingling (self pairings), inhibition, deadlock, and 
replacement.  M. meliigena displayed inhibition in many pairings, apparently secreting an antibiotic into 
the culture medium.  Deadlock interactions are characterized by a buildup of mycelium along the zone of 
contact, often with morphological of pigment changes along the zone.  Replacement reactions were 
characterized by the gradual takeover to the plate by one of the fungi.  In at least one pairing resulting in 
replacement, the aggressor appears to display a mycoparasitic habit.  We are currently investigating the M. 
meliigena antibiotic, and are attempting to verify mycoparasitism in selected replacement interactions. 
                                                                                                                                                                                                 
 

                                                         ABSTRACT 93-14 
 
 

Sugar preferences of the mound ant (Formica sp.) for variants of the 
 floral and extrafloral nectars of Catalpa speciosa 
 
 Dennis P. DaSilva 
 
 Lock Haven University of Pennsylvania and SUNY at Fredonia, New York 
 
Floral and extrafloral nectars attract animals with different functions, pollinators and protectors, 
respectively.  Chemically, these nectars also differ, even within the same species.  Floral nectars of 
Catalpa speciosa are primarily consumed by bees while extrafloral nectar is primarily consumed by ants; 
the floral nectar is less concentrated and contains relatively more sucrose and less hexose (glucose and 
fructose) than the extra floral nectar.  In order to understand the role that differential sugar composition 
plays in attracting ants, I prepared artificial nectars that mimicked the floral and extrafloral nectars of 
Catalpa speciosa and fed them to laboratory colonies of mound ants (Formica sp.).  I measured ant 
consumption of 1) unmodified floral vs. unmodified extrafloral nectar, 2) unmodified floral vs. a modified 
extrafloral nectar whose total concentration was decreased to match that of the floral nectar, and 3) 
unmodified extrafloral vs. a modified floral nectar whose total concentration was increased to match that 
of the extra floral nectar.  In the experiment with the unmodified nectars, ants consumed more of the floral 
than extrafloral nectar, showing a preference for the less concentrated nectar.  In the two experiments 
where the concentrations were matched, ants consumed more of the nectar with the higher levels of 
hexoses.  In all three experiments, the preferred nectar had the lowest energy value.  Thus, ant attraction to 
nectars is probably based on several factors, including total sugar concentration and the concentration of 
hexoses. 
                                                                                                                                                                                                
  

                                                         ABSTRACT 93-15 
 
 

A freeze substitution procedure to elucidate the gypsy moth larval-fungal 
 complex via scanning electron microscopy 
 
 Edward Sobek, J. R. Newhouse and B. B. Hunter 
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 California University of Pennsylvania 
 
The gypsy moth (GM), Lymantria dispar, is well known for its destructive nature to forest and woodland 
trees throughout Pennsylvania.  Some filamentous, imperfect microfungi are known to be pathogens of 
GM larvae and a few of them have the potential to become significant biological control agents of GM 
larvae.  However, the process of penetration into the larvae and other factors of the fungal/larval 
interactions are incomplete.  Before we could undertake this research, it was necessary to develop a rapid, 
yet simple procedure to fix these organisms and maintain their external morphologies for scanning electron 
microscopy (SEM).  Fungi from three imperfect genera, Aspergillus, Paecilomyces, and Penicillium were 
selected to develop a procedure which would preserve the biological integrity of their structures.  Some 
previous research studies suggested that a freeze-substitution procedure might work.  We reared larvae 
from egg masses supplied by the Pennsylvania Bureau of Forestry.  These larvae were grown on a 
nutritionally-balanced diet and subsequently subjected to selected fungi.  At specified times after 
inoculation, larvae were preserved for SEM by using a modified freeze-substitution procedure.  Numerous 
variations of the procedure were undertaken prior to selecting the one we believed to be best.  Scanning 
electron micrographs showed excellent preservation of each larval-fungus complex.  Studies are 
continuing to determine the mechanism and timing of the infection process for selected species of the three 
fungal genera. 
                                                                                                                                                                                                 
 

                                                         ABSTRACT 93-16 
 
 

The effect of light on puparium formation of the goldenrod gall fly 
 Eurosta solidaginis 
 
 Jason C. Vendetti and Carol C. Mapes 
 
 Kutztown University of Pennsylvania 
 
The life history of the goldenrod gall fly Eurosta solidaginis has been well characterized, but the 
environmental cues that trigger developmental changes have not been carefully studied.  Preliminary 
observations suggested that third instar larvae may require light to initiate puparium formation.  In the fall, 
third instar larvae form exit tunnels to the surface of the gall leaving a thin layer of tissue or a “window” 
over the exit tunnel.  The “window” may allow for light cues necessary to initiate puparium formation in 
the spring.  When isolated third instar larvae and larvae in intact galls were subjected to total darkness or a 
16 hour photoperiod, the light treatment was shown to enhance the rate of puparium formation and 
resulted in a slight increase in the percentage of puparia formed.  When larvae were removed from galls 
without completed exit tunnels and were subjected to a 16 hour photoperiod or total darkness, a 
significantly higher percentage of larvae formed puparia in the light.  In addition, light treated larvae 
removed from galls with completed exit tunnels formed puparia at a faster rate than those from galls 
without completed tunnels.  These results suggest that larvae of E. solidaginis receive light cues through  
the “window” in the gall and that light plays an important role in the process of puparium formation. 
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                                                         ABSTRACT 93-17 
 
 

Distribution of micro-crustaceans in the Ives Run area of Tioga Lake, 
 Pennsylvania: a preliminary study 
 
 Brian R. Krainski and Robert C. Maris 
 
 Mansfield University of Pennsylvania 
 
The diurnal vertical distribution of cladocerans and copepods was studied from late-summer samples 
collected at Tioga Lake, Pennsylvania.  A single station was occupied for 21 hours and three replicate 
plankton samples were taken every three hours from neuston (0.10 m) and mid-depth (1.07 m).  
Cladocerans accounted for 90.1% of the total catch and had a maximum density of 22,493 per cubic meter.  
Copepod maximum density was 2,842 per cubic meter.  The data were not uniformly distributed, so non-
parametric statistics were employed.  Comparisons were investigated between densities and time, depth, 
turbidity, wind, pH and dissolved oxygen.  Initial analyses seem to indicate that both groups move closer 
to the surface at night.  This possibility indicates an inverse relationship with light intensity.  Little 
correlation was found with any other of the environmental factors. 
                                                                                                                                                                                                 
 

                                                         ABSTRACT 93-18 
 
 

In-situ bioassays of acid mine drainage toxicity to the giant stonefly 
 (Pteronarcys spp.) 
 
 Christopher Ansell and W. G. Kimmel 
 
 California University of Pennsylvania 
 
Pteronarcys spp., the giant stonefly, is considered to be a reliable indicator of water quality.  An in-situ 
mortality bioassy was employed to determine the sensitivity of this macroinveertebrate to acid mine 
drainage (AMD).  By using an in-situ design, the tolerance of Pteronarcys spp. could be determined in a 
more ecologically relevant manner than that offered by laboratory procedures.  Buffalo Run is a second 
order stream in southwestern Pennsylvania impacted by point and non-point AMD sources.  The test 
organisms were obtained from Back Creek, a trout stream in southwestern Pennsylvania.  Five individuals 
were placed in containers constructed of 4 liter plastic jars with screens to allow flow of water.  These 
containers were placed at three selected stations in Buffalo Run: a control above the point source of AMD; 
the point source; and below the mixing zone of the point source.  Mortality was recorded at 24 hour 
intervals at all stations.  Water temperature, dissolved oxygen, pH, total alkalinity, sulfate and total iron 
concentrations were measured at 24 hour intervals at all stations.  The stonefly, Pteronarcys spp., proved 
to be acutely tolerant to the mixture of pollutants which constitutes AMD. 
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                                                         ABSTRACT 93-19 
 
 

Using aspartic acid racemization as an aging technique for birds 
 
 Amy L. Yorks, Dennis P. DaSilva and Shonah A. Hunter 
 
 Lock Haven University of Pennsylvania 
 
In ecological studies, age specific birth, death and reproductive rates must be known to describe a 
population’s history or to predict change.  To date such data are limited in availability for many 
populations, including avians.  One technique which has shown some promise in age predictions has been 
measuring the D/L aspartic acid racemization ratio in avian tendonous tissue.  L-amino acids are originally 
produced in the tendon but change to the D-enantiomer over time and the rate is dependent on body 
temperature.  By measuring the D/L aspartic acid ratio from tendonous tissue of the Eastern Bluebird 
(Sialia sialis) and the Canada Goose (Branta canadensis), we attempted to further test this technique in 
predicting individual ages of these birds.  There was considerable variation in the D/L ratio for each age 
class for both species.  There was no significant increase in the D/L ratio with age in either the bluebirds 
(F1,  8 = 0.414, P>0.05) or the Canada geese (F1,  8 = 0.208, P>0.05). 
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Preparation of an EDNH inoculum for the generation of polyclonal antibodies 
 
 Kenneth G. Geles and LaVern R. Whisenton 
 
 Millersville University of Pennsylvania 
 
Once the adult female mosquito has consumed a blood meal, Egg Development Neurosecretory Hormone 
(EDNH) is released by specific brain cells to activate the ovaries to synthesize and release ecdysteroids 
which stimulate vitellogenin synthesis by the fat body.  Since EDNH is the hormone which triggers the 
cascade of events resulting in the formation of yolk laden eggs, its isolation and characterization is 
essential to our understanding of the process of ovarian development.  EDNH was isolated from adult 
heads of the mosquito, Aedes aegypti.  This extract was heat treated to denature heat labile proteins and 
then isolated using two Centriprep molecular weight, size exclusion, membrane systems.  The extract 
which contained proteins ranging in size from 10 kd to 30 kd was subjected to reverse phase high 
performance liquid chromatography.  The extract was eluted using and acetonitrile-water (0.1% TFA) 
gradient.  Samples were concentrated almost to dryness, resuspended in water and then tested for activity 
using an in vitro ovary assay which measures the test extract’s ability to stimulate ovaries to produce 
ecdysteroids.  Ecdysteroid production by the ovaries was determined by a radioimmunoassay.  The level of 
protein purity was monitored by SDS-Polyacrylamide Gel Electrophoresis.  The partially purified sample 
was mixed with an equal volume of Freund Complete Adjuvant and subcutaneously injected into BALB/c 
mice.  These mice were boosted with an additional injection before serum was collected and monitored for 
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antibody production with an Enzyme Linked Immunosorbent Assay.  Total mRNA, some of which 
contains antibodies against EDNH, will be isolated from mice spleen B lymphocytes.  Using reverse 
transcriptase, cDNA will be synthesized from mRNA encoding antibody against EDNH to establish an 
expression library.  This library will be used to further study EDNH. 
                                                                                                                                                                                                
 
                                                          ABSTRACT 93-21 
 
 

Doming and responses induced by tamoxifen and retinoic acid in the 
 human breast cancer cell line MCF-7 
 
 S. C. D’Amico and W. B. Butler 
 
 Indiana University of Pennsylvania 
 
Benign epithelial cells in monolayer culture produce structures known as domes.  These domes form 
secondary to the cells production of secretory proteins where it is thought that an ion pump exists to pull 
water through the basilar surface as the proteins are released apically.  This action forms a raised “bubble” 
of fluid under the cells which is called a dome.  It is thought that these domes are a marker of normal 
(benign) epithelial differentiation.  Domes form in very old MCF-7 cultures.  However, we have 
discovered that their formation is stimulated with the addition of 10-7 M monohydroxytamoxifen 
(OHTAM), a derivative of tamoxifen, a drug used in the treatment of breast cancer.  Retinoic acid (RA) 
can also stimulate differentiation in epithelial cells.  At high concentrations (10-6 M), retinoic acid inhibited 
dome formation.  However, when retinoic acid was used in combination with tamoxifen, it showed a 
greater stimulatory effect than tamoxifen alone.  Another subline of MCF-7, known as RR, shows 
resistance to growth inhibition by tamoxifen in vitro.  In contrast to the subline E3, both OHTAM and RA 
alone stimulated dome formation by RR cells, and their combination was more stimulatory than either 
alone.  Doming stimulated by either RA or OHTAM was inhibited by treatment with estradiol (10-9 M).  
After treatment with OHTAM, conditioned media from cells of the subline RR was added to a non-
doming MCF-7 subline, E4, causing them to form ring-like structures--an additional marker of 
differentiation.  The results of our finding support the hypothesis that the mechanisms through which 
OHTAM and RA act to inhibit breast cancer growth may include their ability to induce some degree of 
normal (benign) differentiation in breast cancer cells. 
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Gas bubble formation: A review of the experimental evidence with 
 application to in vitro events 
 
 Wendy L. Ryan 
 
 Kutztown University of Pennsylvania 
 
The ease with which gas bubbles form in animals has long puzzled investigators.  Humans subjected to 
decompression as the result of diving and aviation often develop gas bubbles in their blood and tissues 
even before the tissues become saturated with nitrogen.  In contrast, water and aqueous solutions examined 
under laboratory conditions are inherently stable and withstand extremely high gas supersaturations 
(dissolved gas in excess of saturation) without gas bubbles forming.  The spontaneous formation of gas 
bubbles in bulk water requires nitrogen supersaturations in excess of 170 atm.  Even in biological fluids 
like calf serum and sea urchin coelomic fluid that contain large amounts of protein and other components, 
few bubbles are initiated at gas supersaturations up to 25 atm N2.  The low threshold for bubble formation 
observed in vitro indicates that this process is affected or triggered by factors beyond the physical 
characteristics of the aqueous liquid.  A variety of gas bubble formation mechanisms will be reviewed, 
including representatives of both spontaneous and non-spontaneous agents.  Emphasis will be placed on 
experimental evaluation.  The focus will be on mechanisms that are effective at low gas supersaturations, 
as these have the most direct application to events that occur in vitro.  Directions for future work will also 
be addressed. 
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Visual orientation to common habitat objects in the terrestrial 
 hermit crab Coenobita clypeatus 
 
 James Leeper and J. Wesley Bahorik 
 
 Kutztown University of Pennsylvania 
 
This study presents data on the ability of the terrestrial hermit crab Coenobita clypeatus to orient toward 
three common habitat objects.  The three objects are a shell, a piece of wood, and a picture of a ghost crab.  
These three objects were tested against a black cone, which the crabs responded spontaneously to, in an 
artificial chamber in the laboratory.  These experiments show that hermit crabs orient toward the black 
cone rather than a shell or a picture of a ghost crab.  However, statistical analysis showed equal orientation 
toward the piece of wood in comparison to the black cone.  This orientation could be due to the dark color 
of the wood.  These data further demonstrate the poor vision of hermit crabs.  The orientation toward the 
piece of wood correlates with a study done in Somalia on terrestrial hermit crab orientation to terrain 
objects along the coast. 
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Behavior of Ophiocomo echinata (Echinodermata: Ophiuroidea): 
 Diel periodicity of movement and responses to phagostimulants 
 
 D. Counterman, K. M. Wasson, A. Carter, G. Croll, M. J. Gibson, 
 C. Golomb, S. Tsirigotis, B. Worthington, and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
Although considered primarily a particulate feeder, Ophiocoma echinata exhibits unique behavioral 
displays in search for and feeding on macroscopic foods.  To initiate feeding, O. echinata raise its arms, 
waves its podia, and moves toward the food stimulus.  A feeding response to macroscopic food involves 
transfer of the item to the oral region by the podia and arms and subsequent ingestion of the entire item.  
Ophiocoma echinata did not exhibit significant (p>0.05) diel periodicity in rates of movement in the open 
measured during a 12-h light: 12-h dark cycle.  Rates of movement were 0.334 + 0.010 cm/sec at 0830 - 
1030 h (immediately after initiation of the light phase), 0.343 + 0.014 cm/sec at 1600 - 1800 h, and 0.369 
+ 0.013 cm/sec at 2130 - 2330 h (immediately after initiation of the dark phase).  Individuals which were 
not fed for one week preferred clam tissue to oyster tissue, shrimp tissue, or commercial fish feed.  
Individuals fed oyster tissue for one week prior to testing in a Y-maze showed no preferences, indicating a 
lack of ingestive conditioning.  Filter paper disks containing 10-2 M solutions of phenylalanine and 
arginine evoked a feeding response.  Individuals moved away from 10-2 M solutions of glutamic acid.  
Glucose and isoleucine elicited no response.  Feeding responses to phenylalanine, and aversive responses 
to glutamic acid were dose-dependent.  Arginine was phagostimulatory at low concentrations (10-5 - 10-6 

M) but could elicit an aversive response at high concentrations (10-2 M). 
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Stream distribution and feeding ecology of waterpenny larvae 
 (Psephenus: Coleoptera) from lotic ecosystems in northcentral Pennsylvania 
 
 James Kernan, John Uram and John Kirby 
 
 Mansfield University of Pennsylvania 
 
This study presents data that examines the distribution and feeding ecology of larval waterpennies 
(Psephenus: Coleoptera) from stream ecosystems in northcentral Pennsylvania.  The benthic distribution 
of Psephenus larvae was examined in reference to substrate size and current velocity.  The highest  
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densities of waterpenny larvae (mean = 4.18 individuals/colonized substrate) were found on stone 
substrates ranging in size from six centimeters in the longest dimension to greater than thirty centimeters.  
The highest density of 36 individuals was found on one stone measuring 23 cm in the longest dimension.  
Substrates within areas of the stream with slow current velocities (<0.125 m/sec) harbored significantly 
greater densities (mean = 2.9 individuals/colonized substrate) of larvae than substrates in faster currents 
(mean = 0.25 individuals/colonized substrate).  Selective grazing of diatoms by Psephenus was determined 
by examination of larval gut contents and analysis of the community structure of benthic diatoms.  Two of 
the more commonly found diatoms in larval guts were Navicula and Cymbella; these two diatoms were 
also common on substrate surfaces along with the diatoms Synedra and Gomphonema.  These data 
indicate that current velocity, rather than substrate size, is the primary factor dictating stream distribution, 
and that water penny larvae show a degree of selective grazing on diatom communities. 
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Measurement of cardiac PO2 using myoglobin as an inner filter of a 
 trapped fluorescent dye 
 
 John R. Leisey, David A. Scott, Lee W. Grotyohann, William J. Yurkiewicz, 
 and Russell C. Scaduto, Jr. 
 
 The Pennsylvania State University College of Medicine and  
 Millersville University of Pennsylvania 
 
Valuable information regarding cardiac mitochondrial NADH can be gained by measurement of cardiac 
surface fluorescence.  However, measurement of surface fluorescence of the rat heart is complicated by 
artifacts caused by motion and changes in tissue absorbance due to myoglobin saturation.  This study 
utilized a multiwavelength fluorometer to assess changes in myoglobin saturation in the perfused heart.  
Isolated, Langendorff perfused rat hearts were loaded with the amine-directed fluorescent dye, 7-
diethylaminocoumarin-3-carboxylic acid, which bound covalently to vascular endothelial cells, increased 
cardiac fluorescence at 430 nm excitation >50 fold, and did not alter cardiac performance.  Surface 
fluorescence was measured at the excitation wavelengths of 415 nm and 430 nm.  These wavelengths 
correspond to the absorption maxima of the oxygenated and deoxygenated forms of myoglobin, 
respectively.  Therefore, the absorption of oxy- and deoxymyoglobin attenuate the 415 and 430 nm 
excitation signals to the dye.  This property is termed the innerfilter effect.  The relative fluorescence of the 
trapped dye at these wavelengths (415/430) was used to measure myoglobin saturation with myoglobin 
acting as an inner filter.  Using a ratio of fluorescence signals removed motion artifacts.  The 415/430 ratio 
increased from about 1.0 to 1.3 upon switching the perfusate gasing mixture from 95% 02/%5 CO2 to 95% 
N2/5% CO2.  The 415/430 ratio did not increase after cardiac arrest with mepivacaine, a NA+ channel 
blocker, suggesting that myoglobin is saturated in the Langendorff heart perfused with 60 mmHg 
afterload.  This method and tissue PO2 under several perfusion conditions will be presented. 
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Isozyme evidence for the hybrid origin of Heliconia beckneri, a tropical 
 herb endemic to the cloud forest of Costa Rica 
 
 Thomas P. Prinzie, W. John Kress, and Cheryl S. Roesel 
 
 Slippery Rock University of Pennsylvania and National Museum of Natural 
 History, Smithsonian Institution 
 
On the basis of intermediate morphology and distribution, it has been proposed that Heliconia beckneri 
originated as a hybrid of H. latispatha and H. lankesteri.  A fourth diploid species, H. tortuosa, also 
sympatric to the hybrid, is another possible parent.  Preliminary chromosome work has shown these 
species to be diploid, suggesting a rare example of diploid hybrid speciation.  Starch gel isozyme 
electrophoresis was used to determine the extent of genetic variability in several populations of the four 
species, and to test the hypothesis that H. beckneri evolved as a diploid hybrid between two of the other 
taxa.  Codominant expression of allozymes makes this technique particularly effective in identifying 
hybrid relationships.  Our results from isozymes are compared to those from randomly amplified 
polymorphic DNA (RAPD) methods, and to an analysis of morphological characters. 
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Eutropism of Lake Geneva, Wisconsin 
 
 Scott Herber and J. W. Bahorik 
 
 Kutztown University of Pennsylvania 
 
Problem Statement: The purpose of this study is to analyze, by means of chemical tests, the water quality 
and condition of Lake Geneva (Geneva, Wisconsin) to determine whether the lake is eutrophic.  
Procedure: This study consists of five factors; time period (June and July 1992), test areas (Geneva, 
Williams Bay, Fontana, and Edgewater Terrace) test taken (alkalinity, dissolved oxygen, pH, hardness), 
sampling method (test taken at shoreline, one meter down, with test executed in the field), and data 
recorded.  Findings and Conclusions: Examining past data, the lake was stable in a mesotrophic 
condition until the l980's.  At this point tourism and home building was on the uprise.  From the l980's till 
July of 1992, Lake Geneva has shown progression toward eutrophic levels.  This conclusion is based on 
past data and data accumulated during this study. 
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Isolation and denaturing gel electrophoresis of red blood cell membrane 
 proteins: A simple, compact laboratory exercise 
 
 Shirley Finkelston, David Ostrovsky, Joel Piperberg and William Yurkiewicz 
 
 Millersville University of Pennsylvania 
 
Mammalian red blood cells (RBCs) are ideal for the study of the composition of the cell membrane.  They 
contain no internal membrane systems or organelles.  Upon lysis in hypotonic media, centrifugation leads 
to the formation of a pellet composed of nearly pure cell membrane.  The supernatant contains the 
hemoglobin and other cytoplasmic contents of the red blood cells.  While this procedure is not difficult, it 
can be time consuming.  When coupled with denaturing gel or SDS-polyacrylamide gel electrophoresis 
(SDS-PAGE), the two procedures generally take longer than the three hours usually allotted for most 
laboratory sessions.  We have developed a simple, rapid method for the isolation of relatively pure RBC 
membranes and solubilization of the proteins contained within those membranes.  Membrane isolation 
takes a matter of minutes and is accomplished by hemolysing RBCs in deionized water and passing the 
hemolysate (under a slight vacuum) through a Millipore filter with a pore diameter of 0.45µm.  RBC 
membrane ghosts are trapped in the membrane while the cytoplasmic fraction of the RBCs passes through 
the filter into the container underneath.  The filter is then cut into small pieces and placed in a tube 
containing sample buffer containing mercaptoethanol, SDS, bromophenol blue and glycerol.  After heating 
to 96oC for 5 minutes, the membrane proteins are denatured and solubilized in the sample buffer.  An 
aliquot (30 µl) of this isolate can then be applied to a precast SDS polyacrylamide gel and electrophoresed 
with a Gelteach gel electrophoresis apparatus.  Following electrophoresis, the gel can be fixed and stained 
in Coomassie Blue or Ward’s stain.  The entire procedure can be easily accomplished during a 3 hour lab 
period.  With Ward’s stain, destaining within the lab period may be possible.  The electrophoresis patterns 
obtained are similar to the patterns obtained following the more complicated procedure. 
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Embryo development in the mistletoe Phorodendron dipterum 
 
 Jenny Farber and David Dobbins 
 
 Millersville University of Pennsylvania 
 
The anatomy of the embryo of Phorodendron dipterum before germination was studied with emphasis on 
the relationship between the cotyledons and the endosperm to determine if the tips of the cotyledons 
absorb nutrients from the endosperm, which is characteristic of some neotropical mistletoes.  The outer 
layer of cells in the cotyledon tips were found to contain large, numerous starch grains and were different 
in appearance from other epidermal cells in the embryo.  The parenchymous and epidermal cells below the 
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cotyledon tips and upper hypocotyl contained little or no starch.  However, a significant amount of starch 
was found around the vascular traces in the basal region of the radicle and lower hypocotyl.  This indicates 
that the starch is formed in this region from sugars transported through the vascular traces from the 
cotyledon tips rather than through the adjacent epidermal cells.  The epidermis of the radicle is one cell 
thick with no hypodermis present.  However, a hypodermis develops later from the epidermis.  However, a 
hypodermis develops later from the epidermis.  The nuclei of the epidermal cells migrate to the proximal 
region of the cell while the cytoplasm accumulates in the distal region.  Periclinal divisions establish a new 
cell wall forming two distinct layers, the epidermis and the hypodermis. 
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A simple mathematical model of natural selection 
 
 Michael Nolan and David Ostrovsky 
 
 Millersville University of Pennsylvania 
 
A simple Markov chain is used to model some of the mathematical aspects of natural selection in 
biological systems.  After delineation of the structure, assumptions, and limitations of the basic model, the 
transition elements of the Markov matrix are derived analytically.  The predictions of the Markov process 
are compared to computer simulations with excellent agreement.  Special emphasis is devoted to the 
existence of an optimal mutation rate which hastens the evolution of characteristics suitable for survival.  
This is, presumably, a feature of real evolutionary systems and the dependence of this optimal mutation 
rate on model parameters is explained in detail. 
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Soil volume effects mycorrhizal response of corn and bean 
 
 Judith L. Harnly and Daniel H. Yocom 
 
 Millersville University of Pennsylvania 
 
The effects of vesicular-arbuscular mycorrhizae (VAM) inoculation on the growth and competition of corn 
(Zea mays), bean  (Phaseolus vulgaris), and mixed plantings of these two species were investigated in a 
greenhouse experiment.  Plants were grown in pots with one of three different soil volumes and at 
densities of one, two and four plants per pot.  Growth was measured by dry weight of the shoots, height of 
the corn plants, and the number of bean pods and corn ears produced.  VAM stimulated growth in corn and 
bean plants in monocultures and reduced growth in mixed plantings.  There was significant interaction 
between soil volume and VAM inoculation (1) for corn and bean plants in monocultures and (2) for bean 
plants grown with corn.  Analysis of these interactions will precipitate further investigations on possible 
VAM factors in competition between plants. 
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Molecular localization of miniature, a gene required for normal wing 
 development in Drosophila melanogaster 
 
 Rebecca L. Pound and Susan M. DiBartolomeis 
 
 Millersville University 
 
In the fruit fly, Drosophila melanogaster, two genes, miniature and dusky, which have been mapped to the 
10E1-2 region of the X-chromosome, form a gene complex that is required for proper developmental and 
behavioral functions.  While mutations within either region of the complex cause reduced cell size in the 
developing wing, miniature mutants have phenotypically smaller and more malformed wings relative to 
those of dusky mutants.  One specific mutant, m38c, occurs as a result of a chromosomal inversion whose 
left breakpoint disrupts the miniature gene.  Using a technique called Restriction Fragment Length 
Polymorphism (RFLP) mapping to analyze m38c genomic DNA, a possible location for the left breakpoint 
of the inversion within a 1.4 kb wild-type genomic fragment has been determined.  If the breakpoint of the 
inversion that is assumed to disrupt the formal function of the gene has truly been located, then either the 
miniature gene or a regulatory region of the gene is likely to also have been found.  In order to detect 
whether of not this 1.4 kb region of DNA is used by the cell to produce messenger RNA (mRNA) 
encoding the protein product of the miniature gene, an Rnase protection assay will be performed using 
poly (A)+ RNA that has been isolated from wild-type Drosophila melanogaster at various stages of 
development. 
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MS-222 effects on the heart rate of adult, red-spotted newts 
 
 R. B. Pitkin and K. Erdman 
 
 Shippensburg University of Pennsylvania 
 
MS-222 (3-aminobenzoic acid ethyl ester) is often used as an anesthetic for fish and amphibians.  We 
investigated the effects of MS-222 on the heart rate of adult newts.  Heart rates were recorded using two 
teflon-coated, stainless-steel wire electrodes bent into hooks.  Newts were anesthetized in a 0.3% MS-222 
solution and the electrodes were surgically implanted parallel and adjacent to the pericardial region of each 
animal.  The electrodes were attached to a Lafayette Impedance Tranducer and displayed on a Lafayette 
Datagraph.  Heart rates were recorded on the day of electrode implantation.  After a 24 hour recovery 
period, heart rates were calculated at precise intervals of time prior to MS-222 exposure, during MS-222 
exposure, after failure to respond to pinch test, and after recovery from anesthesia as determined by 
response to pinch test.  In contrast to the tachycardia response reported in Bufo marinus (Smith. 1974. Am. 
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J. Physiol. 226(2): 367-370) and the bradycardia response reported in the European newt, Triturus 
cristatus carnifex (Frangioni and Borgioli. 1989. J. Exp. Zool. 252: 118-125), we found no significant 
changes in the heart rates of newts exposed to MS-222. 
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Flanders virus replication: Analysis of FV-specific cDNA clones and 
 immunofluorescent microscopy of FV-infected cells 
 
 Kimberly A. Weinstein, Jianping Zhang, and Kenneth R. Boyd 
 
 Duquesne University 
 
Flanders virus clones have been screened using Southern blots to ultimately determine the virus’ genetic 
and molecular composition.  Flanders virus has been shown to possess eight virus-specific proteins and at 
least six mRNAs.  One clone was shown, by agarose gel electrophoresis, to have an insert considerably 
larger than others observed, and may represent the rare L gene in Flanders virus.  Immunofluorescent 
photography clearly shows an increase in the percent of m.o.i. of FV-infected cells over a 24-hour period.  
CPE on Vero cells was not apparent until 24 hours after the original infection.  Since fluorescence was 
distinguishable only 6 hours after infection, CPE cannot be directly correlated with initial infection by 
Flanders virus. 
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Using a parasite model to describe Total Volume (Vt) occupied by nodules 

 throughout the biological spectrum 
 
 Lynne Miller 
 
 Bloomsburg University of Pennsylvania and Geisinger Medical Center 
 
Larval nematodes entering an animal host to complete their life cycle often must first negotiate the barrier 
of the host epithelium.  A host protective mechanism occurs resulting in nodule formation and the 
encapsulation of a large number of migrating larvae.  Similarly, root systems of plants penetrated by soil 
nematodes demonstrate a host-initiated response by forming bulbous areas of knots.  The severity of 
ensuing nodulation around invading larvae can be significant in evaluating compounds which may 
interfere with host protective mechanisms.  The rat hookworm demonstrates a “self-cure” at the skin and 
intestinal levels.  This study quantitates this host response using experimentally infected and 
pharmacologically immunocompromised “AIDS” rats vs lactose controls.  At necropsy, each rat was 
shaved at the inoculation site and heterologous tissue teased from the skin.  Computer assisted video-
analysis demonstrates that throughout the biological spectrum, the shape of tumors and masses 
consistently approximates a sphere of bi-spherically rounded cylinder.  This finding extends to 
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microbiology as in the shape of a bacillus.  Total volume (Vt) occupied was calculated by idealizing the 
shape of the nodule into a standard geometrical entity: 
 

Vt  = π a2/4 [b-a/3]  
 
                                     π= pi-(the ratio of circum. of circle to its d.) 
                                     a = shortest width d. (cylinder or sphere d.) 
 b = longest length d. (sphere d. + cylinder 1.) 
 
The model has many advantages: it requires only two measurements, can be used in vitro, works with 
irregular surfaces, and yields results acceptable to Archimedean principles.  The formula will be presented 
in the context of a multiphasic parasitology study, but may have universal applications in agricultural 
economics, and human and veterinary medicine.  The intestinal phase findings: egg count data, worm 
burden kinetics, and TEM of adult worms will be correlated with the Vt results of the skin phase.  
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The osmotic fragility of red blood cells: Effects of propranolol and detergents 
 
 Huib de Jong, Scott Millhouse, Joel Piperberg, and Larry Reinking 
 
 Millersville University of Pennsylvania 
 
The stability of red blood cell (RBC) membranes can be monitored by an assay of osmotic fragility.  RBCs 
exposed to isotonic phosphate-buffered saline (0.9% NaCl) remain intact for at least one hour.  As NaCl 
concentrations surrounding RBCs drop, RBCs progressively lyse due to influx of water and the resultant 
increasing osmotic pressure.  Increases or decreases in the stability of RBC membranes can be measured in 
terms of the NaCl concentration leading to 50% hemolysis of RBCs ([NaCl]50).  Rises in the [NaCl]50 
indicate decreases in membrane stability, while drops in this value suggest increases in membrane 
stability.  A number of treatments (including exposure to certain drugs and detergents) can affect the 
stability of RBC membranes.  Propranolol, a β-blocker used to treat high blood pressure, exhibits a 
biphasic influence on RBC membrane stability.  Low concentrations of propranolol (0.1 mM) enhance 
RBC membrane stability.  Higher propranolol concentrations (above 1 mM) greatly decrease membrane 
stability and lead to a significant degree of lysis even at concentrations approaching isotonicity.  
Detergents like sodium dodecyl sulfate and Triton X-100 have a similar biphasic effect on RBC membrane 
stability.  The assays described here are ideal for demonstrating the elements of membrane structure and 
how membrane fluidity can be altered by changes in the chemical milieu of the surrounding media.  They 
have been used successfully as laboratory exercises in a cell biology course and are valuable for 
quantitative and graphing skills required to analyze and present the data. 
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Anatomical and histological uniformity of the Siphonodentalioion 
 (Mollusca, Scaphopoda) 
 
 Margaret S. McFadien 
 
 West Chester University of Pennsylvania and University of Delaware, Newark 
 
Remarkable histological and gross morphological uniformity are evidenced in at least one 
Siphonodentalioid fauna.  Representatives of the Western Atlantic species of this group were dissected and 
compared within and between sexes, populations, and species.  Using Harris’ Hematoxylin and Eosin B 
for general anatomy, Boudian’s for nervous tissue and mucicarmine with hematoxylin and metanil yellow 
for mucous staining techniques, Sum sections were compared with light microscopy.  There are distinct 
morphological variations including shape of the pavillion and digestive gland that correlate with depth and 
sediments between species but not populations.  Otherwise the group is remarkably uniform anatomically 
and histologically.  The group has long been considered opportunistic and simplistic based on: mass of 
space given to reproductive structures, uniformity of shells, cosmopolitan distribution, and persistence 
through.  This is the first comparative anatomical data presented to support the above hypothesis. 
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Major distributional pressures on a biologically primitive opportunistic 
 marine mollusk (Mollusca, Scaphopoda) 
 
 Margaret S. McFadien 
 
 West Chester University of Pennsylvania and University of Delaware, Newark 
 
Latitudinal, bathymetric and ecological factors were statistically evaluated for Western Atlantic 
Siphonodentalioid distribution.  Utilizing ANOVAs, correlation coefficients, linear regression and ranking 
coefficients, population variations were related to ecology and zoogeography.  Bathymetry and sediment 
grade are greater pressures than latitude.  Temperature is a move effective distributional pressure than 
salinity but is less restrictive than bathymetry of sediments.  Tolerance to salinity variation correlates with 
increased latitudinal ranges.  The results are as anticipated based on previous benthic invertebrate studies 
but offer a first step towards isolating distributional factors in biologically uncomplicated benthic 
organisms. 
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 Light and scanning electron microscopy of the gypsy moth fungus, 
 Entomophaga maimaiga, in diseased and dead gypsy moth,  
 Lymantria dispar, larvae 
 
 Joseph Newhouse, Ian Baxter, Barry Hunter, Brian Strelick 
 and Edward Sobek 
 
 California University of Pennsylvania 
 
The gypsy moth, Lymantria dispar, is the most destructive forest pest insect in Pennsylvania.  In 1989, a 
fungus, Entomophaga maimaiga (EM), was found to be the cause of an epizootic of the gypsy moth (GM) 
in several northeastern states.  The virulence of this physomycetous fungus against the GM is well 
documented, but little is known about the electron microscopy of this fungus on and within diseased GM 
larvae and cadavers.  This research was undertaken to determine the light and scanning electron 
microscopic morphology of EM conidia and resting spores.  These two infective fungal propagules are 
necessary for the infection and pathogenicity of GM larvae.  We adapted a modified freeze substitution 
(MFS) procedure to prepare the GM cadavers for scanning electron microscopy.  After the MFS, the 
fungal propagules were critically-point dried, mounted on a metal stub, sputter-coated and observed via 
SEM.  The conidia and resting spores, in vitro, were not affected by the procedure and their exteriors and 
that of the GM larvae were easily observed.  Developing conidia were numerous and the resting spores 
filled the cadaver.  This research is a cooperative undertaking of California University of Pennsylvania, the 
Pennsylvania Bureau of Forestry and the United States Forest Service. 
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Effect of inorganic fertilization and increased stocking rates on production of 
 Phase I walleye in Pennsylvania 
 
 Ben Tice, R. W. Soderberg, and J. M. Kirby 
 
 Mansfield University of Pennsylvania 
 
Walleye (Stizostedion vitreum), are generally reared from larva to fingerling (Phase I) size in earthen 
ponds fertilized with organic materials and stocked with 20,000 larvae/acre-foot.  We compared this 
procedure to the use of inorganic fertilizers in ponds stocked at 20,000 and 62,500 larvae-acre-foot.  
Inorganic fertilization resulted in considerable cost saving and improved dissolved oxygen levels over the 
organically fertilized controls.  Fish growth and mortality were not affected by the fertilizer treatments.  
Fish at the high stocking rate were significantly smaller at the end of the rearing period than those stocked 
at the lower rate.  We conclude that walleye can be more efficiently reared in ponds fertilized inorganically 
and that 62,500 larvae/acre-foot of pond volume is an excessive stocking rate. 
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Photoresponses for swarming instars of the cyclopoid copepod 
 Diothona oculata 
 
 Matt Kracht and J. Ambler 
 
 Millersville University of Pennsylvania 
 
The cyclopoid copepod Diothona oculata forms swarms near mangrove prop roots on islands off shore of 
Belize.  Light intensity is a major cue for swarm formation since copepods form swarms at dawn and 
disperse from swarms at dusk.  The photosensitivity of D. oculata was determined by measuring 
phototactic responses of four separate stages during January, 1994.  The four stages (C6-males, C6-females, 
C6-oviparous females, and copepodids) were observed at different light intensities of three optimal 
wavelengths (501 nm, 562 nm, and 604 nm).  The adult females, especially oviparous females, showed the 
greatest degree of photosensitivity while adult males and copepodids showed little or no response.  
Photoresponse was greatest at the wavelength of 562 nm and the light intensity of 1.5 x 10-4 μEm-2s-1.  We 
will relate these photosensitivity experiments to swarm formation in the mangrove prop roots. 
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The effect of temperature and light on the capacity of the Goldenrod Gall 
 Fly Eurosta solidaginis to initiate Puparium Formation 
 
 Kelly J. Stoner and Carol C. Mapes 
 
 Kutztown University of Pennsylvania 
 
The environmental cues that trigger developmental changes of the goldenrod gall fly Eurosta solidaginis 
have not been well characterized.  During the fall, third instar larvae scrape exit tunnels to the surface of 
the gall leaving a thin layer of tissue or a window over the exit tunnel.  Our previous studies have 
suggested that the window may allow for light cues necessary to initiate puparium formation in the spring.  
The purpose of this study was to collect larvae from galls in the fall prior to their having completed their 
exit tunnels in an attempt to decrease the probability that larvae had already been exposed to light in the 
field.  Larvae removed from galls during September to mid-November 1993 did not form puparia despite 
exposure to a 14-hour photoperiod at 230C for at least 27 days.  However, a large percentage of larvae 
collected in late December formed puparia after 16 days of exposure to a 14-hour photoperiod.  Larvae 
collected from September through October 1993 and stored at 40C for 3-4 months formed puparia when 
placed in a 14-hour photoperiod, while larvae stored at -150C did not successfully form puparia.  The 40C 
treatment presumably substituted for the cold temperatures experienced by larvae under field conditions.  
As galls collected from September to mid-October 1993 did not contain completed exit tunnels, larvae 
removed from these galls were stored at 40C for use in studies to examine the role of light in puparium 
initiation.  When larvae removed from galls without completed exit tunnels were placed in a 14-hour 
photoperiod or total darkness after at least 3 months at 40C, a significantly higher percentage of larvae 
formed puparia in the light compared to total darkness.  These findings support our previous work 
suggesting that light plays a role in puparium initiation of E. solidaginis. 
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The effects of inorganic fertilization and increased stocking rates on 
 zooplankton community structure and juvenile walleye feeding  
 ecology in rearing ponds 
 
 B. J. Tice, J. M. Kirby and R. W. Soderberg 
 
 Mansfield University of Pennsylvania 
 
Zooplankton community structure and juvenile walleye (Stizostedion vitreum) feeding ecology were 
examined in nine rearing ponds at the Pleasant Mount Fish Culture Station in northeastern Pennsylvania.  
Nine ponds were used in the study, three treated with organic fertilizer at a stocking rate of 16 fish/m3, 
three treated with inorganic fertilizer at a stocking rate of 16 fish/m3, and three treated with inorganic 
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fertilizer at a stocking rate of 50 fish/m3.  Zooplankton samples were collected twice weekly for six weeks 
in triplicate from each pond by plankton net tows.  The dominant zooplankton groups in each set of ponds 
were cladocerans, copepods and rotifers.  Two rotifers, Asplanchna and Brachionus, dominated the 
zooplankton in ponds treated with organic fertilizer.  The percentages of crustacean zooplankters, 
copepods and cladocerans, were higher in ponds receiving inorganic fertilizer at both stocking rates.  Gut 
analysis of juvenile walleyes showed that Daphnia pulex and immature copepods were the dominant 
zooplankters in the diets of the walleyes.  This study concluded that inorganic fertilization can enhance the 
development of a zooplankton community containing edible prey species of immature walleye.  Further, 
the high fish stocking density, late in the study, caused a decline in zooplankton populations. 
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Seminal harvesting and analysis in exotic animals 
 
 Kelly Lockerman 
 
 Slippery Rock University of Pennsylvania 
 
Less than 5,000 white rhinoceroses exist in the wild today, due to poaching and habitat encroachment.  
The use of Artificial Insemination in captive breeding programs may offer the only chance at survival for 
this species.  The collection of semen is the most difficult and unpredictable step in AI and no method for 
collection has given consistent and dependable samples in the white rhinoceros.  Two collection methods:  
penile massage and electroejaculation were performed on a white rhinoceros (Ceratotherium simim), 
housed at the Pittsburgh Zoo.  Penile massage yielded the most samples from which sperm was collected 
and analyzed.  No semen samples were obtained through the use of electroejaculation, although the 
effectiveness of EEJ was demonstrated on a black and white ruffed lemur (Lemur variegatus).  Analysis of 
a semen sample, obtained through penile massage, showed 21% of the sperm to be abnormal, with 52.4% 
of the abnormalities occurring in the tail region.  The length of the sperm's head was found to be 6.16 um 
and the width of the head was 3.71 um.  In the white rhinoceros penile massage appeared to be the most 
effective method of semen  collection.  The introduction of penile massage along with extensive training 
may play an important role in the breeding of white rhinoceroses. 
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The great population debate 
 
 Don Kaufman 
 
 Miami University, Oxford, Ohio 
 
Human population growth is widely recognized as one of the most important issues facing societies now 
and in the coming decades.  The global population is expected to soar to 8 billion by about 2025, and, at 
present growth rates, reach 12-15 billion before stabilizing.  Many scientists and sociologists warn that dire 
biological, social, economic, and political consequences will accompany such growth.  Others argue that 
human ingenuity, primarily through technological advances, will overcome any negative consequences 
associated with population growth; they maintain, in fact, that humans are the ultimate resource and that 
continued growth is therefore desirable.  Unfortunately, conventional teaching methods fail to convey to 
students the possible negative ramifications of a burgeoning global population.  Perhaps more seriously, 
they fail to engage students in the ongoing population debate, which revolves around several key 
questions:  Is continued growth in the human population desirable?  If it is not desirable, should societies 
act to limit or control growth?  If it is not desirable, should societies act to limit or control growth?  What 
methods should be used to limit growth?  To more effectively teach about human population dynamics and 
growth, the author advocates student participation, particularly student discussions and debates, as well as 
the use of contemporary films and news clips, surveys, and one-minute papers.  When students are 
expected to explore an issue, question their own position (as well as the positions held by other students), 
and then defend that position, they become caught up in the learning process and an active participant in 
their own education.  Innovative teaching techniques convey to students the immediacy and relevancy of 
the issue of human population growth in a manner impossible to achieve via the conventional lecture 
format. 
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 Nutrient allocation in regenerating Asterias forbesi (Desor) 
 (Echinodermata:  Asteroidea) and Arbacia punctulata (Lamarck) 
 (Echinodermata:  Echinoidea) 
 
 Pamela S. Mitchell and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
Regeneration may have important functional implications for echinoderms.  Forty-five percent of Asterias 
forbesi collected at Indian River Inlet, Delaware were regenerating arms.  Relative size of the pyloric 
caeca of A. forbesi decreased significantly with increasing amount of regeneration of arms (linear 
regression; r2=0.343; p=0.004; n=20).  However, relative size of the body wall did not vary significantly 
with arm regeneration (p>0.05).  Spine regeneration has been suggested to significantly affect function in 
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some sea urchins.  However, the relative size of the body wall, digestive tissues, gonads, and Aristotle's 
lantern did not vary significantly with the relative length of the spines of Arbacia punctulata collected at 
locations near Chincoteague Inlet, Virginia.  Results suggest that the relative size of the pyloric caeca of A. 
forbesi decreases because there is less space available to house pyloric caeca when arms are lost.  Arbacia 
punctulata relies upon nutrients acquired from food, rather than nutrients reallocated from tissues, to 
support the regrowth of spines. 
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Feeding of Strongylocentrotus droebachiensis (O. F. Muller) 
 (Echinodermata:  Echinoidea):  Food preference, ingestive 
 conditioning, and movement 
 
 Susan Koziol, E. Balcueva, K. Baylor, R. Erdman J. Nance, J. Pecchia, 
 L. J. Showalter, and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
Strongylocentrotus droebachiensis feeds upon the brown alga Laminaria saccharina and the mussel 
Mytilus edulis.  In a Y-maze, S. droebachiensis is positively rheotactic.  However, no significant (p>0.05) 
preference for an arm of the Y-maze containing L. saccharina or M. edulis over an arm containing no food 
is shown.  Similarly, there is no significant preference for L. saccharina or M. edulis when these foods are 
presented simultaneously.  Ingestive conditioning does not occur.  Feeding S. droebachiensis for 8 days on 
L. saccharina does not induce a preference.  Rates of movement in a Y-maze in the presence of food are 
high.  Individuals move at 1.22+0.39 cm. min-1 (mean + SEM) in the presence of L. saccharina and at 
1.26+0.040 cm. min-1 in the presence of M. edulis.  Rates of movement in aqaria in the absence of food are 
extremely low (0.06+0.23 cm. min-1) and do not differ significantly between day and night.  Feeding 
history does not affect rates of movement.  Individuals fed L. saccharina or M. edulis for 4 days move at 
rates which are not significantly different from rates of individuals which were not fed.  Results indicate a 
general chemosensory response to foods, but a lack of fine powers of discrimination. 
                                                                                                                                                                                                 
 

                                                         ABSTRACT 94-10 
 
 

 Separation, purification and quantification of the gypsy moth fungus, 
 Entomophaga maimaiga, from gypsy moth, Lymantria dispar, cadavers 
 
 Barry Hunter, Brian Strelick and Joseph Newhouse 
 
 California University of Pennsylvania 
 
The gypsy moth, Lymantria dispar, is one of the most devastating insects to many and varied forest tree 
species in Pennsylvania.  Control is difficult because of the fecundant nature of this lepidopteran species.  
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Chemical controls are effective, but are not environmentally acceptable; therefore, biological controls are 
being sought.  In 1989, a fungus, Entomophaga maimaiga, was found to be the cause of an epizootic in 
several northeastern states.  This fungus is continuing to decimate gypsy moth (GM) populations in 
Pennsylvania and elsewhere.  However, the infective fungal propagules (resting spores) necessary for the 
primary infection of GM larvae do not develop in culture.  Consequently, a procedure is necessary to 
separate, quantify and purify these propagules apart from the GM cadavers where they readily form.  
Using standard, albeit modified, microbiological procedures (wet sieving, centrifugation, millipore 
filtration and surface sterilization), we have begun to separate and quantify resting spores.  Other 
microorganisms in GM cadavers are being reduced and/or destroyed by our process.  These resting spores 
will be used in laboratory and field studies under controlled conditions to ascertain their significance as a 
biological control agent against the GM in Pennsylvania and Ohio.  This research is a cooperative 
undertaking of California University of Pennsylvania, the Pennsylvania Bureau of Forestry and the United 
States Forest Service. 
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 Postmetamorphic population structure and the effects of salinity on larval 
 development and size at metamorphosis of Bufo woodhousei fowleri Hinckley  
 (Anura:  Bufonidae) 
 
 Tammy M. Brill and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
Snout to vent lengths and weights of both sexes of adult Bufo woodhousei fowleri  are significantly 
(p<0.05) lower on Assateague Island than on the adjacent mainland.  However, tadpoles on Assateague 
Island do not seem to be stressed by physical environmental or biological factors.  Physical environmental 
characteristics of temporary ponds during the reproductive season are well within reported tolerance limits.  
Water temperature of temporary ponds ranges from 110 to 300C, dissolve oxygen content from 7.8 to 10 
ppm, pH from 6.8 to 8.2, salinity from 0 to 2 ppt S, and depth ranges from 2.5 to 47 cm.  Similarly, 
abundance during larval development is typical or low for anuran populations. Size at metamorphosis (1 
cm) is typical.  High salinity can be a stress during larval development in the laboratory.  Tadpoles reared 
at 6 ppt grew faster and had a higher mortality than those reared at 0 to 3 ppt S.  However, size at 
metamorphosis of tadpoles reared at 0, 3, and 6 ppt S was the same.  Thus the smaller size of adult B. w. 
fowleri on Assateague Island than on the adjacent mainland is not due to stress during larval development.  
The population of B. w. fowleri on Assateague Island may be subject to periodic decimation by 
catastrophic events.  The island deme therefore only represents those cohorts produced since the last 
catastrophe.  In contrast, the toads on the mainland are not subject to these conditions and experience 
uninterrupted population growth. 
                                                                                                                                                                                                 

 
 
 

 103



                                                         ABSTRACT 94-12 
 
 

 Genetic relatedness of two strains of the parthenogenetic lizard 
 Cnemidophorus laredoensis using the polymerase chain reaction 
 
 Marlys Bissett and Carolyn Steglich 
 
 Slippery Rock University of Pennsylvania 
 
All known obligately parthenogenetic vertebrates have arisen from hybridization events between two or 
more sexually reproducing species.  The obligately parthenogenetic whiptail lizard Cnemidophorus 
laredoensis, which lives in disturbed habitats in and near the Rio Grande Valley of Texas and Mexico, was 
first reported in 1973.  Morphological, electrophoretic, and karyotypic data are all consistent with the C. 
gularis, C. sexlineatus parentage of C. laredoensis.  In 1984, during an investigation of the distribution and 
habitats of parthenogenetic lizards, a second strain (LAR-B) of C. laredoensis was found.  The two strains 
(LAR-A and LAR-B) differ in both morphology and ecology.  On the basis of skin grafts and antigenic 
and immunologic properties, it appears that the two strains arose as independent hybridization events 
between C. gularis and C. sexlineatus.  A pair of sexual species can undergo multiple hybridizations to 
produce several independent parthenogenetic lineages, differing genetically as much as individuals of a 
sexual species.  Within a lineage, subsequent mutations can then produce a cluster of clones differing at a 
few gene loci but being morphologically indistinguishable.  The purpose of this project was to examine the 
molecular genetics of the two strains of Cnemidophorus laredoensis.  Using the polymerase chain reaction 
(PCR), the ND-2 region of the mitochondrial genome of each lizard was amplified.  This fragment was 
then digested with the restriction enzymes RsaI and HaeIII.  The resulting restriction fragments were used 
to determine the maternal progenitor of each C. laredoensis individual and the degree of relatedness 
between the two strains (LAR-A and LAR-B).  Thus, the hypothesis that the two strains arose as 
independent hybridization events of C. gularis and C. sexlineatus was tested. 
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 The nature of streptococcal binding to phospholipids 
 
 Hideo Morimoto 
 
 Edinboro University of Pennsylvania 
 
Binding or adherence of a microorganism to a specific surface is considered a necessary and early step in 
establishing colonization and infection.  Lipid binding is commonly thought to depend on simple 
hydrophobic interaction.  The binding of streptococci to phospholipid was found to be dependent on 
several factors.  Streptococcal binding to phospholipids is selective.  Competitive binding inhibition by 
phospholipids demonstrates that that binding is specific.  Various lines of evidence indicate that binding is 
dependent upon the fatty acids:  (1) Binding to fatty acids is specific; (2) Hydrolyzed 
phosphatidylethanolamine (PE) liberates a bindable fatty acid; (3) Linoleic acid competitively inhibits PE 
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binding; (4) Iodinated natural-PE and dipalmitoyl-PE are not bound.  In comparing radiolabeled proteins 
synthesized by unbound and lipid bound streptococci, a protein formed by cardiolipin bound streptococci 
is not made by PE bound streptococci.  It is concluded that PE binding is dependent upon the fatty acid 
and that streptococci respond specifically to the bound phospholipid. 
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 Magnetoreception and light-directed orientation of the Red Spotted Newt, Notopthalmus viridescens 
 
 E. Balcueva and T. S. Klinger 
 
 Bloomsburg University of Pennsylvania 
 
 
Notopthalmus viridescens exhibits light-directed compass orientation and movement after training in the 
presence of a directed light source in the laboratory.  Individuals trained in an aquarium with a light source 
at magnetic north (00) oriented with a mean vector bearing (MVB) of 120+110 (mean + 95% confidence 
interval; relative strength, r=0.74; p=0.0005) in a test arena with a light source at 00.  When tested with a 
light source at magnetic west (2700) individuals oriented with a MVB of 2660+80 (r=0.92; p=0.0005).  
Similarly, individuals trained with a light source at magnetic south (1800) oriented with a MVB of 
1770+270 (r=0.47; p=0.0005) in a test arena with a light source at 1800.  Artificially reversing the magnetic 
polarity in a test arena with a light source of 00 reversed orientation (MVB=1860+420; r=0.33; p=0.0025) 
in individuals trained with a light source at 00.  Orientation differed between individuals tested in the 
morning and those tested in the evening.  Individuals trained with a light source at magnetic north (00) 
oriented west of training in the morning (MVB=338+370; r=0.36; p=0.0025) and east of training in the 
evening (MVB=360+280; r=0.49; p=0.0005)) when tested under the same conditions as training.  Results 
suggest a connection between phototaxis, magnetoreception, and diel rhythms in determining orientation 
and movement. 
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 Investigations into the autonomic control of the heart rate and blood 
 pressure of the mudpuppy 
 
 Lisa Giordano and Ruthanne B. Pitkin 
 
 Shippensburg University of Pennsylvania 
 
To investigate the roles of the sympathetic and parasympathetic innervation on the heart rate and blood 
pressure of Necturus maculosa, we applied agonists and antagonists directly to the heart while recording 
from a cannula implanted in the efferent artery of the third gill arch.  The heart rate and mean arterial 
pressure were calculated from the polygraph recordings.  Adding either the parasympathetic 
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neurotransmitter, acetylcholine, or the acetylcholine antagonist, atropine, decreased the heart rate and 
blood pressure.  No effects have been noted for the possible sympathetic transmitters dopamine, 
norepinephrine and epinephrine.  The sympathetic alpha receptor agonist, phenylephrine, does not change 
the heart rate and blood pressure, but application of the alpha antagonist, diperoxane, lead to rapid declines 
in both parameters.  The beta receptor agonist (isoproterenol) and antagonist (propranolol) appear to have 
no effects.  We have demonstrated that parasympathetic innervation influences heart rate and blood 
pressure, but more investigations are needed to clarify the role of the sympathetic innervation. 
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 Acute phase response to total knee arthoplasty:  a preliminary report 
 
 Thomas Conway, Timothy E. Cooney, Vincent P. Rogers, Michael Sala, 
 Prudence Schultz and Craig T. Van Bell 
 
 Edinboro University of Pennsylvania and Hamot Medical Center 
 
Patients have an acute phase response to traumatic events such as burns, injury, infection, and major 
surgery.  In the acute phase response, interleukin-6 induces the increased synthesis of several serum 
proteins, e.g., alpha-1-acid glycoprotein (AGP), also known as orosomucoid, and decreased synthesis of 
serum albumin (HSA).  In addition, the pattern of glycosylation of acute phase proteins such as AGP is 
shifted toward heavier glycosylation.  The acute phase response has been documented in patients 
following total hip arthroplasty, but has not been studied in patients undergoing total knee arthroplasty 
(TKA), the most common joint replacement procedure.  Preoperative and postoperative sera from four 
TKA patients were studied.  Total serum protein was determined using the Bradford technique; AGP and 
HSA concentrations were determined using rocket immunoelectrophoresis; and AGP glycosylation was 
evaluated by a Concanavalin A - crossed immunoelectrophoretic assay.  In all four patients, total serum 
protein and HSA declined postoperatively (mean declines of 18% and 37%, respectively, while serum 
AGP increased dramatically (mean increase of 130%).  In addition, the Concanavalin A reactivity of AGP 
increased, indicating a shift to more heavily glycosylated forms.  These results indicate that TKA does 
induce an acute phase response. 
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Cell death following Bluetongue virus infection 
 
 Rebecca Burkert and Kate Eggleton 
 
 Clarion University of Pennsylvania 
 
Bluetongue virus is a member of the Reovirus family.  The virus infects sheep, cows, and many other 
ruminants.  Most viruses that infect a host cell lead to the destruction of the cell by a distinct cell death 

 106



process known as necrosis.  An alternative cell death pattern, known as apoptosis, occurs in other 
situations, including lymphocytes programmed to die, neurons of patients with Alzheimer's disease, and 
many other cells involves two human viruses - the AIDS virus, and Epstein-Barr virus in certain cell lines.  
We have investigated the process of cell death when cells are infected with Bluetongue wild-type virus or 
non-cytopathic mutants of the virus.  This was done at the cellular level by Wright Giemsa staining of 
infected cells and at the molecular level by isolation and characterization of genomic DNA of infected 
cells.  In addition, reverse-transcription PCR is being used to clone the viral proteins.  The cloned proteins 
can then be used to further delineate which virus protein(s) may be responsible for inducing cell death, and 
to look for sequence homology between Bluetongue virus proteins and other proteins known to trigger cell 
death.  The results of morphology studies and progress on the cloning of viral proteins will be presented. 
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 An investigation of cover-seeking behavior in juvenile and adult  
 Procambarus clarkii crayfish 
 
 John Antonelli, Craig W. Steele and Carol Skinner 
 
 Edinboro University of Pennsylvania 
 
We examined the relative importance of darkness and thigmotaxic cues in the cover-seeking behavior of 
juvenile and adult Procambarus clarkii crayfish.  Juvenile crayfish were those <3 cm, total length; adults 
were 0.6 cm, total length.  Crayfish (N=12 per experimental group) were observed in individual aquaria 
five times per day, with at least 30 minutes between observations, for a three-day period.  Their positions 
were recorded as either within or outside the provided cover(s).  Data were analyzed with one-way, 
repeated measures analysis of variance.  When presented with a choice between a clear thigmotaxic cover 
or open area (Experiment Ia), adult crayfish were observed in the open area significantly more than in the 
clear cover; juvenile crayfish were also observed in the open area more often than in clear cover, but the 
difference was not statistically significant.  Both adults and juveniles burrowed into the gravel in the open 
area to provide a measure of darkness (shadow) and tactile sensation.  Experiment Ib presented crayfish 
with a choice between a dark thigmotaxic cover and an open area.  Juveniles were observed in the dark 
cover significantly more than in the open area.  Although not statistically significant, adult crayfish were 
observed more often in the open area than in the dark cover.  In Experiment II, crayfish were given a 
simultaneous choice among a clear thigmotaxic cover, a dark thigmotaxic cover, and open area.  Juveniles 
were observed in the dark cover significantly more than the other two conditions and were never observed 
in the clear cover.  Adults were observed in dark cover and open area significantly more than in clear 
cover.  Both adults and juveniles appear to prefer dark thigmotaxic cover to clear thigmotaxic cover and 
altered their environment to provide shadowed cover, rather than utilize a clear cover.  Experiment III was 
designed to assess crayfish selection between darkness without thigmotaxic cues and thigmotaxic cues 
without darkness.  Crayfish were given a simultaneous choice among a large, non-thigmotaxic, dark cover; 
a clear thigmotaxic cover; and open area of the aquaria.  Adults chose the large dark cover significantly 
more than the clear thigmotaxic cover, but not significantly more than the open area.  The adults were 
observed in open area significantly more than in the clear thigmotaxic cover.  Juveniles chose the large 
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dark cover significantly more than either the open area or the clear thigmotaxic cover.  Therefore, darkness 
(shadow) appears to be the controlling factor in cover-seeking of juveniles and adults of this species. 
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 Comparative analyses of growth patterns in body shape in three sympatric killifishes 
 (Cyprinodontidae) 
 
 B. Zeppenfeld, J Belvick, K. Dreher, M. Jameson, M. Mattis, D. Moffatt, K. Smith, 
 M. Steffy, T. Teaford, C. Walizer, G. Wiggins, and C. W. Steele 
 
 Edinboro University of Pennsylvania, Millersville University of Pennsylvania, 
 St. Francis College, Shippensburg University of Pennsylvania, 
 Kutztown University of Pennsylvania, California University of Pennsylvania, 
 and York College 
 
One method of improving undergraduate science education is to incorporate research into the 
undergraduate curriculum.  During the Wallops Island Marine Science Center summer program of 1993, 
the class of MS343, Marine Ichthyology (Dr. Craig Steele, Instructor), undertook a class research project 
investigating the growth patterns in body shape of three sympatric species of killifishes.  The species used 
in the study, and the numbers of individuals of each species (total, male, and female) were:  mummichog, 
Fundulus heteroclitus (Ntotal=118; Nmale=53; Nfemale=65); striped killifish, Fundulus majalis (Ntotal=129; 
Nmale=59; Nfemale=70); and sheepshead minnow, Cyprinodon variegatus (Ntotal=109; Nfemale=68).  Student 
learning objectives were to:  1) Gain an understanding of allometric and isometric growth in fishes; 2) 
Gain practical experience as working ichthyologists in data collection and analysis, and in formulating and 
testing hypotheses; and, 3) Gain experience in linear regression analysis and in drawing inferences from 
the results of such analysis.  Specific hypotheses testes by the class were:  1) That the more closely-related 
Fundulus species would exhibit similar growth patterns, presumably because of genetic similarities, 
compared to C. variegatus; and, 2) That in each species, there would be gender differences in growth 
patterns, with the expected result that females sof each species would exhibit allometric, plump growth 
because of reproductive requirements.  The results of linear regression analyses of the total data sets for 
each species indicate that growth is isometric for both mummichog and striped killifish (b=3.0 and 2.9, 
respectively; R2=0.87 and 0.90, respectively) and allometric, plump for sheepshead minnow (b=3.3; 
R2=0.79), thus supporting our first hypothesis.  Regarding gender differences in growth patterns:  for 
mummichog males, b=3.1, and for females, b=3.0, indicating isometric growth for both sexes (R2=0.78 
and 0.90, respectively); for striped killifish males, b=2.9, and for females, b=2.5, indicating isometric 
growth in males and allometric, slender growth in females (R2=0.94 and 0.72, respectively); for 
sheepshead minnow males b=3.1, and for females, b=3.3 indicating isometric growth in males and 
allometric, plump growth in females (R2=0.79 and 0.81, respectively).  Thus, our second hypothesis was 
not supported for mummichog, and although gender differences in growth were observed in the other two 
species, only sheepshead minnow females appear to follow the expected female growth pattern. 
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 Competition, niche breadth, and niche overlap in two sympatric killifishes 
 (Cyprinodontidae) with similar eco-morphology 
 
 Brian Zeppenfeld, J. Belvick, K. Dreher, M. Jameson, M. Mattis, D. Moffatt, 
 K. Smith, M. Steffy, T. Teaford, C. Walizer, G. Wiggins, and C. W. Steele 
 
 Edinboro University of Pennsylvania, Millersville University of Pennsylvania,  
 St. Francis College, Shippensburg University of Pennsylvania, 
 Kutztown University of Pennsylvania, California University of Pennsylvania, 
 and York College 
 
During the Wallops Island Marine Science Center summer program of 1993, the class of MS343, Marine 
Ichthyology (Dr. Craig Steele, Instructor), examined interspecific competition for food resources, niche 
breadth, and niche overlap through gut content analyses between two common sympatric killifishes with 
similar eco-morphology:  mummichog, Fundulus heteroclitus, and stripped killifish, Fundulus majalis.  
Similar-sized specimens of both species were collected by seining from Tom's Cove, Assateague Island 
(mummichog, N-83; stripped killifish, N-90).  Gut content analyses followed standard procedures. Results 
of the analyses were compared using Schoener's Index for niche overlap by measuring components of the 
fishes' stomachs both by wet weight and by count frequency.  Diet overlap is expected to increase with 
increasing food abundance (as occurs in estuaries during summer months).  Based on earlier studies with 
these killifishes, significant overlap in the diets of the two species was expected for the time of year.  By 
both measurements, however, only moderate overlap was indicated in our study (0.66 and 0.56, 
respectively).  Measurements of niche breadth using occurrence frequencies with Gladfelter-Johnson's 
index of niche breadth (as modified by Cardona) indicate that in our study area striped killifish have about 
twice the niche breadth as do mummichog.  Active selection of particular prey taxa from the two available 
prey sources (water column and substratum), mediated by apparent species-specific differences in foraging 
behavior, resulted in interspecific differences in type, number, and weight of prey consumed.  Striped 
killifish fed extensively on food items from the substratum, including molluscs (primarily clams) and 
annelid worms; mummichog did not. These two species appear to be partitioning the resource even under 
apparent conditions of ample food availability. 
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 A micrographic analysis of the effect of polyamines on Chinese 
 Hamster Ovary Cells 
 
 Alex Glessner 
 
 Slippery Rock University of Pennsylvania 
 
Chinese hamster ovary (CHO) cells, both wild type and a polyamine auxotroph mutant, were treated in 
culture with polyamines.  The CHO cells were treated with 10 uM cadaverine, 10 uM putrescine and 1 uM 
spermidine.  The putrescine and spermidine are normal polyamines for these cells, but cadaverine is not.  
Light micrographs were taken and it was found that certain polyamines, especially cadaverine, can create 
gross morphological differences in cell structure and create differences in nuclear appearance.  Scanning 
electron micrographs also confirmed the external morphological variations.  Transmission electron 
micrographs showed internal structural changes due to the cadaverine treatment. 
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 Effects of temperature and salinity of the growth of Nile tilapia 
 
 Dean H. Caruso 
 
 Mansfield University of Pennsylvania 
 
I studied how growth of Nile tilapia (Oreochromis niloticus) if affected by salinity and temperature.  Fish 
were grown in three closed recirculating systems containing seawater and freshwater at temperatures close 
to 200, 250, and 300 C.  Growth was not affected by salinity, but was a linear function of temperature.  This 
demonstrates that Nile tilapia can be reared in freshwater as well as seawater with comparable growth.  
Linear growth models are presented for both seawater and freshwater. 
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 The effects of Triton X-100 and other chemicals on the osmotic fragility 
 of red bloods cells 
 
 Daniel Barrett, Joel Piperberg and Larry Reinking 
 
 Millersville University of Pennsylvania 
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Red blood cell (RBC) membrane stability can be measured by an assay of osmotic fragility.  When RBCs 
are exposed to isotonic phosphate-buffered saline (0.9% NaCl), they will begin to lyse after one hour due 
to an influx of water and the resultant increase in osmotic pressure.  Changes in RBC membrane stability 
can be measured in terms of the NaC1 concentration leading to 50% hemolysis of RBCs ([NaCl]50).  Rises 
in the [NaCl]50 indicate decreases in membrane stability, while drops in this value indicate increases in 
membrane stability.  A number of treatments can affect the stability of RBC membranes.  Cholesterol, a 
natural sterol found in membranes, did not have the predicted biphasic effect on  membrane stability.  The 
predicted effect was a decrease in RBC hemolysis at low cholesterol concentrations and an increase in 
RBC hemolysis at high cholesterol concentrations.  Currently, the effects of Triton X-100 and ethanol on 
RBC osmotic fragility are being studied.  These studies can be used to demonstrate how chemical changes 
in the surrounding media can effect membrane fluidity.  Assays using propranolol treatments have been 
used successfully as laboratory exercises in a cell biology course.  The assays are also valuable for 
quantitative and graphing skills needed to analyze and present data. 
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 Effects of sublethal exposure to cadmium on the cover-seeking behavior of 
 juvenile Procambarus clarkii crayfish 
 
 Raj Misra, John Antonelli, Kiran Misra, Craig W. Steele and Carol Skinner 
 
 Edinboro University of Pennsylvania and McDowell Intermediate High School 
 
Four treatment groups (N=11, each) of juvenile (<3 cm carapace length) Procambarus clarkii crayfish 
were used in this study:  controls (not exposed to cadmium), and three cadmium exposure groups (1, 2, 
and 3 mg Cd/L).  Juveniles were placed, individually, into small glass aquaria; each aquarium contained a 
dark, thigmotaxic shelter.  Cadmium as introduced into the aquaria on days 1 and 4 (two "pulse injections" 
to produce and to restore the nominal concentrations used).  Beginning on day 5 and continuing through 
day 7, observations were taken on each crayfish five times per day, with a minimum of 30 minutes 
between observations (15 observations per crayfish).  The position of a crayfish was recorded as in cover 
or in the open area of the aquarium.  Repeated measures ANOVA was used to examine the effects of 
sublethal exposure to cadmium on the use of cover by the crayfish.  Over the entire 3 d of observations, 
cover use by juveniles in the 1 mg/L exposure group was not significantly different from controls; those in 
the 2 mg/L and 3 mg/L groups used the covers much less than the controls, indicating hyperactivity 
induced by cadmium exposure (although only the results of the 2 mg/L group were significantly different 
from the controls).  Looking at the daily results, however, juveniles in the 1 mg/L group were in cover 
significantly less than controls by day 7, indicating a latency to produce hyperactivity at this concentration; 
those in the 2 mg/L group were using the covers similarly to the controls by day 7; those in the 3 mg/L 
group behaved similarly to controls on day 5, but beginning on day 6 and continuing into day 7 spent 
progressively less of the observations in cover, indicating, perhaps, that initial hyperactivity may have 
occurred prior to the beginning of observations, which "exhausted" the animals, or that they were severely 
traumatized by the high exposure concentration, and required time to recover before exhibiting 
hyperactivity. 
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 Comparing multiple-comparison procedures:  Why and how to adjust the 
 alpha level in a statistical analysis; a survey for students 
 
 Craig Steele and Carol Skinner 
 
 Edinboro University of Pennsylvania 
 
Analyses of experimental data in biology, and other sciences, often involve inferences drawn from 
multiple related comparisons made within the framework of a single experiment.  Such analyses 
necessitate the use of some multiple comparison procedure to adjust the alpha level in a statistical analysis.  
Questions addressed in this survey include:  1) When and why is it important to use a multiple comparison 
procedure?; 2) What are the differences among the various types of procedures and when is each 
appropriate?; 3) How do the different procedures range from "conservative" to "liberal" in the inferences 
that can be drawn from them?; 4) How is the choice of a multiple comparison procedure related to the 
choice of an overall alpha level?; and 5) What nonparametric alternatives are available?  The parametric 
multiple-comparison procedures covered include the Tukey, Scheffe, Bonferroni, Dunnett, Williams, Least 
Significant Difference (LSD), Duncan, and Student Newman-Keuls (SNK) procedures.  Nonparametric 
multiple-comparison procedures surveyed include the Steel's Many-One Rank, Shirley, Signed-Rank, K-
Sample Rank, Kruskal-Wallis, and Friedman procedures. 
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 The use of non-human mammal blood in anatomy and physiology 
 teaching laboratories 
 
 David L. Evans and H. K. Evans 
 
 Penn College and Lock Haven University of Pennsylvania 
 
We present an effective and safe alternative to the use of human blood in undergraduate teaching 
laboratories.  Using commercially available human antisera for A, B, and D (Rhesus factor) antigens, we 
have screened live, whole blood from cows dogs, goats, horses, pigs, and sheep and compared them to the 
reactions of humans of known blood type.  We observed positive responses to anti-A in the cows, dogs, 
goats, and sheep.  We noted anti-Rh reactions in cows, dogs, goats, pigs, and sheep.  We compared these 
reactions using Eldon (R) cards and received confirmation although, as in humans, the results were clearer 
with antisera.  We also compared the results using simulated blood and demonstrated that results from the 
non-human mammal blood in all cases in superior and more like that of the human subjects.  Our results 
are consistent with the current understanding of antigen-antibody reactions.  Non-humans an be certified 
free of HIV and certain other blood-borne pathogens, whereas there are legal and practical barriers in 
doing so with a classroom of undergraduates.  In addition, whole mammal blood can be used for other 
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analyses such as hematocrits and differential cell counts.  We urge other classroom teachers to attempt to 
reproduce our results. 
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Temporal distribution of micro-Crustacea in Lake Erie near 
 Buffalo, NY:  a preliminary study 
 
 Jason R. Reeves and Robert C. Maris 
 
 Mansfield University of Pennsylvania 
 
A 14-week study was conducted in Lake Erie from May until August, 1993.  Two stations were 
established based on current speed (Lake Erie Marina, slowly moving water; Niagara River, rapid 
movement).  Replicate daytime surface and bottom samples were collected using a standard plankton 
sampler (363 um mesh dia.).  Physical parameters measured included:  pH, turbidity, dissolved oxygen, 
temperature, and wind speed.  Copepods, cladocerans and amphipods were collected in sufficient densities 
for comparison.  Bi-modal distributional patterns were noted for copepods (May, June peaks) with 
maximum densities per cubic meter of 7.80 (Lake Erie Marina) and 6.00 (Niagara River).  Cladocerans 
reached maximum densities per cubic meter of 0.35 in May/June (Niagara River) and 0.39 in July (Lake 
Erie Marina).  Amphipods exhibited lower overall densities (maximum 0.14 per cubic meter), and greater 
fluctuations with various peaks in July at both stations.  In general, surface densities were consistently 
higher than those at the bottom for copepods, irrespective of station.  Cladocerans and amphipods showed 
greater vertical variations.  None of the physical parameters fluctuated significantly and thus seemed to 
have only minimal effects on overall temporal distribution among the micro-crustacean plankton 
populations of Lake Erie. 
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 The effects of an acid-stressed lake on crustacean zooplankton 
 densities:  a preliminary study 
 
 Nathaniel E. Sargent and Robert C. Maris 
 
 Mansfield University of Pennsylvania 
 
Hammond Lake, in North Central Pennsylvania, was the site for a study of acid mine drainage on 
distributional patterns of cladocerans and copepods.  Five stations were occupied twice with day/night 
samples collected from three depths (near surface, mid-depth, and near-bottom) using a modification of a 
standard plankton sampler (363 um mesh dia.).  Physical factors (pH, dissolved oxygen, turbidity, and 
wind speed) were also measured at each sampling period.  Mean values for pH varied from 4.5 to 6.8.  In 

 113



response, maximum crustacean densities per cubic meter were quite low (copepods:  0.92; cladocerans:  
0.78).  Some inverse correlations were found between wind speed and zooplankton densities.  Overall, 
there seemed to be some ambiguity as to the major factor controlling low zooplankton densities.  
Obviously, pH plays a major role in acidic locations, but does not explain low densities in other areas.  An 
indirect effect of pH might involve acclimation difficulties of organisms as they enter the lake from 
connecting channels. 
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 Computer simulations as a teaching tool in the life sciences--an example 
 
 Wendy L. Ryan 
 
 Kutztown University of Pennsylvania 
 
The advent of personal computers has affected educators in a number of ways, from word processing 
assignments and exams, to spread sheet analysis of student grades.  Yet the desire to provide life science 
students with meaningful exposure to these electronic tools has often been frustrated by the lack of 
relevant software applications.  However, there are suitable packages that can be found.  One such 
package is Stella, a systems modeling program which I have found useful in allowing students to simulate 
and manipulate simple ecological relationships.  The advantage of this program is that students can learn 
to use it with a minimal amount of computer instruction.  Even students with no previous computer 
experience can successfully use this software to gain a better understanding of biological principles!  In 
this presentation, I will illustrate the development of simple ecosystem models, and discuss how they have 
been used as the basis for student assignments in courses from the freshman level (ENV 100--Introduction 
to Environmental Science) through the senior level (Mar 326--Marine Ecology).  Sample programs and lab 
exercises will be made available to interested individuals at this presentation. 
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 Lateral distribution of crustacean plankton on a gameland near 
 Elimsport, Pennsylvania:  a preliminary report 
 
 William M. Sherman and Robert C. Maris 
 
 Mansfield University of Pennsylvania 
 
Lateral surface distribution of cladocerans and copepods was investigated over a 22-hour time period in a 
gameland pond located in North Central Pennsylvania.  Samples were taken at three stations:  (1) 9 m, (2) 
36 m, and (3) 72 m, from water's edge.  At each station, temperature, turbidity, dissolved osygen, pH, wind 
speed, cloud cover, and light level were measured for possible effects on lateral movement of investigated 
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crustaceans.  Cladocerans comprised 76.7% of total catch (copepods, 23.3%).  Mean density for 
cladocerans was 1.48 per cubic meter; maximum of 7.30 (copepods, 0.52; 2.00).  Results indicate that 
stations (2) and (3) showed similar distributional patterns for both groups, especially at night, with some 
indications of rhythmicity.  The organisms seemed to be continually moving away from station (2), with 
direction being somewhat related to light level.  Rhythmicity for copepods seemed to be different than 
cladocerans with greater copepod densities at station (1) (night) and station (3) (morning).  All of these 
variables need to be investigated further, as there appears to be an intermixing of lateral and vertical 
mechanisms.  In addition, in this pond, there is an extremely heavy surface covering of plant material that 
definitely contributes to distributional events. 
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 A QBASIC hydropathy plot program for the prediction of transmembrane 
 domains in amino acid sequences 
 
 Craig T. Van Bell 
 
 Edinboro University of Pennsylvania and Hamot Medical Center 
 
Hydropathy plots are used to predict transmembrane domains in proteins whose amino acids sequences are 
deduced from DNA sequences.  A QBASIC program was written to facilitate the  investigation of the 
effects of several variables on the predictive value of hydropathy plots.  These variables included:  (1) 
different amino acid hydrophobicity values in the literature, (2) the range of application of a local weighted 
regression, and (3) the number of iterations of the local weighted regression.  Amino acid sequence data on 
several well-characterized membrane proteins, including human erythrocyte glycophorin A and H. 
halobium bacteriorhodopsin, and non-membrane proteins, e.g., the E. coli lac repressor, were obtained via 
Internet from the PIR database at the University of Houston.  Application of the program to these 
sequences will be described. 
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A study of positional behavior and utilization of the tree crown in the mantled howler, Alouatta 
palliata 

 
Marci Koder, Paul Garber, and Phillip Farber 

 
Bloomsburg University of Pennsylvania 

 
Positional behavior and use of the canopy were observed for the mantled howler (Alouatta palliata) at Finca 
La Suerte Biological Research Station in Costa Rica.  A group of unhabituated animals was observed over 
15 days in a wet tropical forest.  Orientation in the canopy and positional behavior were recorded as were 
associated behaviors such as foraging, resting, traveling and vocalization.  The size and orientation of the 
tree limbs used for support were also noted.  Data were collected by observing a focal animal and recording 
information at two minute intervals.  Results represent the proportion of total observations during which the 
behavior in question was noted.  Sitting was determined to be the preferred posture, while resting (71%) 
and foraging (53%).  The howlers were found most frequently (68%) in the middle canopy while feeding.  
By contrast they spent much of their time (61%) in the upper canopy while resting.  They showed a 
preference for medium and small supports in the periphery of the crown when feeding.  They also showed a 
preference for horizontal and oblique supports over vertical supports. This study contributes to a better 
understanding of the use of the canopy and positional behavior by A. palliata.  These results also provide 
data for further investigations on this species in a wet tropical forest. 
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Does prior residency play a role in the resource holding potential of the Sheepshead Minnow 
(Cyprinodon variegatus) 

 
Patrick C. Kilduff and Terry L. Masters 

 
East Stroudsburg University of Pennsylvania 

 
The Sheepshead Minnow (Cyprinodon variegatus) is a small coastal region salt water minnow, which 
defends breeding territories for mating isolation.  Experiments suggest that males seem to exhibit a prior 
residency advantage in defending established breeding territories.  In most trials, when a male is allowed to 
set up residency in a territory, and is then confronted with an intruder of any size, he will successfully 
defend his territory.  Upon reversal of a trial, where the resident is removed and the intruder is allowed to 
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establish residency, he will defend the territory successfully against the previous resident (or current 
intruder).  Thus, prior residency is a major component of the owner’s resource holding potential. 
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Sexual dichromatism in the convict cichlid, Cichlasoma nigrofasciatum 
 

Steven H. Gross and Simon C. Beeching 
 

Slippery Rock University of Pennsylvania 
 

Many organisms exhibit morphological differences between the sexes, including differences in coloration 
(sexual dichromatism).  Sexual dichromatism is usually attributed to signaling from one sex to the other 
(intersexual) or within one sex (intrasexual).  We investigated the function of sexual dichromatism in the 
common aquarium fish Cichlasoma nigrofasciatum, the convict chichlid.  We used both real and dummy 
conspecifics to evaluate the signal function of female-specific coloration in convict cichlids. 
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The effects of niche overlap and niche breadth on microhabitat selection in six species of 
Plethodontid salamanders 

 
Kimberly K. Hess 

 
Slippery Rock University of Pennsylvania 

 
Seven elements of the microhabitats of six species of Plethodontid salamanders were examined under 
natural conditions to try and quantify the effects of niche overlap and niche cover, substratum composition, 
substratum moisture content, substratum pH, substratum temperature, ambient temperature, and distance 
from open water.  The six species of salamanders involved in the study were:  Plethodon cinereus; 
Plethodon glutinosus; Desmognathus fuscus; Desmognathus ochrophaeus; Eurycea bislineata; and Eurycea 
longicada.  A total of 85 individuals were identified and their microhabitat environments studied.  Overall 
niche breadth was calculated and correlated with microhabitat element.  Relationships were calculated 
between niche breadth and mean substratum moisture content, and niche breadth and pH of substratum.  
Niche breadth vs. abundance was also calculated and correlations were found between niche breadth and 
ambient temperature, niche breadth and distance from open water, niche breadth and type of cover, and 
niche breadth and substratum composition.  Size of cover item was significant in determining cover use, 
and logs appeared to be the preferred cover item.  These results suggest that niche breadth will affect select 
microhabitat elements of the six Plethodontid salamanders investigated. 
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Studying thromboembolism in Ventricular Assist Device patients 
 

William Wagner and Ian Baxter 
 

University of Pittsburgh Medical Center and California University of Pennsylvania 
 

Cardiac failure often results in the need for heart transplantation.  However, the insufficient supply of donor 
hearts has provoked the investigation of transplant alternatives.  One such alternative is the Ventricular 
Assist Device (VAD).  A VAD is an electrically or pnuematically driven artificial apparatus that consists of 
a polyurethane pumping sac, Dacron unit, and prosthetic valves.  The VAD is implanted in conjunction 
with the transplant candidate’s heart to relieve the heart of its main work load and increase blood perfusion 
to organs and the peripheral tissues.  Currently, the duty of the VAD is to act as a “bridge” to 
transplantation, only being used until a donor heart becomes available.  There have been 55 VAD implants 
at the University of Pittsburgh Medical Center since 1987.  A lingering problem with approximately 30 
percent of VAD patients.  Thromboembolism (TE) refers to the event in which an intravascular clot breaks 
free from the site of formation and occludes a distal blood vessel.  The objectives of this research are to 
measure indices of platelet activation, thrombin metabolism, and fibrinolytic activity in order to predict 
patients at risk for TE and the mechanisms of TE resulting from VAD implantation.  When platelets are 
activated they release factors and express proteins which initiate or catalyze the coagulation process.  
Coagulation involves factors that when initiated activate one necessary for formation of fibrin which 
polymerizes and cross-links to form the structure of the clot.  The frbrinolytic system is responsible for clot 
degradation.  These indices will be measured through enzyme-linked immunosorbent assays and flow 
cytometry.  It has been demonstrated that platelet factor 4, which is released when platelets are activated, 
does increase in concentration prior to TE.  Also, two other indicators of platelet activation, beta 
thromboglobulin and CD62, followed a similar trend with respect to one another in one patient.  By 
understanding the mechanisms of TE, we can better utilize pharmaceuticals, improve device design, and 
provide endpoints for comparing devices. 
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Freeze tolerance in wood frogs (Rana sylvatica) from western Pennsylvania 
 

Jack R. Layne Jr. 
 

Slippery Rock University of Pennsylvania 
 

This study examined seasonal variation in freeze tolerance, glucose mobilization, and ice content for R. 
sylvatica from western Pennsylvania.  Autumn-collected frogs regularly survived freezes at –1.5 C that 
lasted as long as 14 days, and most (60%) frogs survived a freeze lasting 28 days.  One group of frogs 
received IP injections of 1500 mM glucose immediately prior to a 28 day freeze and every frog 
subsequently survived the episode.  Frogs also fully tolerated freezing to –5 C for 14 h.  Summer-collected 
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frogs only tolerated a freeze lasting 24 h at –1.5 C; longer freezes and lower temperatures proved invariably 
lethal.  The survivorship differences of frogs to mobilize glucose (autumn = 93 micromoles/ml; summer = 
2.7 micromoles/ml).  Correspondingly, autumn-collected frogs accumulated less ice in their body fluids 
than did summer-collected frogs (-1.5 C, 34.0% vs 52.4%; -5.0 C, 67.9% vs 79.4%).  The seasonal changes 
in the cryobiology of wood frogs corresponded to the ecological constraints operating over the course of the 
year. 
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Growth comparisons of Atlantic Sturgeon (Acipenser oxyrhychus) utilizing two commercial diets 
 

Kim King, Pat Farrell, Jerre Molher, Kenneth W. Thompson 
 

Lock Haven University of Pennsylvania and Northeast Fishery Center 
 

Stocks of the Atlantic Sturgeon (Acipenser oxyrhychus) in the northeastern U.S. have declined since the late 
1800’s due to over fishing and habitat deterioration.  Restoration efforts by the U.S. Fish and Wildlife 
Service include artificial propagation and release of juveniles.  Paramount to the success of restoration 
efforts is the formation of a cost-effective feeding program.  In the present study growth of yearling Atlantic 
sturgeon was compared using two formulated diets:  Biokyowa (55% protein/10% fat) and U.S. 
Government Contract GR6-30 Trout Diet (43.8% protein/15.0% fat).  Fish fed Biokyowa had significantly 
greater growth rates during the monitoring period; however, economic considerations indicate that GR6-30 
may be the most cost-effective diet for any long term restoration effort. 
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Growth and roe production of Strongylocentrotus droebachiensis (O.F. Müller) (Echinodermata: 
Echinoidea) on manufactured feeds 

 
K.L. Price, R. Boudreau, M. Koder, J.M. Lawrence, A.L. Lawrence, and T.S. Klinger 

 
Bloomsburg University of Pennsylvania, University of South Florida, and Texas A&M University 

 
Sea urchin roe is harvested as seafood.  Mariculture of sea urchins is of interest because of depletion of 
natural stocks.  Successful mariculture will depend upon availability of feeds which will support growth and 
roe production.  To evaluate the suitability of two similar manufactured feeds, Strongylocentrotus 
droebachiensis were maintained in aquaria and fed from June to September, a period after roe production 
and spawning under natural conditions.  Feeds were composed primarily of grain and soybean meals.  One 
feed contained kelp meal, the other had a high fish meal content.  Individuals consumed 0.53±0.3 g feed · 
day-1 (mean±1 SEM).  Feeding rates were higher on feed with kelp meal than on feed rich in fish meal for 
larger individuals (>100 g wet weight), but were similar for both feeds for smaller individuals.  Similarly, 
feeding rates increased over 13 weeks of feeding for larger individuals, but did not change substantially 
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during the time course of feeding.  Individual wet weights did increase with feeding (30±9 mg · day-1); 
however, increases in weight did not differ significantly (p>0.05) between individuals fed the two feeds.  
Initial relative masses of the gut tissues (2.6±0.4%) and roe (4.9±0.9%) increased significantly after 13 
weeks of feeding, but did not differ between individuals which consumed feed with kelp meal (7.0±0.2% 
and 21.9±1.2%, respectively) and feed rich in fish meal (7.1±0.3% and 23.1±0.7%, respectively).  Use of 
either feed in mariculture of S. droebachiensis would result in similar rates of growth and roe production 
during the post-spawning season.  Supported in part by grants to Price, Boudreau, and Koder from the 
Bloomsburg University Dean’s Fund for Academic Excellence. 
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Opportunities at biology field stations 
 

Lois A. Vore 
 

Mansfield University of Pennsylvania 
 

Presenter focused on phycology studies while stationed at the Oregon Institute of Marine Biology, Coos 
Bay, OR, during July 1994.  Slides of station facilities and field sites on Oregon’s beautiful coast will be 
presented as well as summer curriculum, class format and social activities available.  This stretch of our 
northwest coast produces the world’s most spectacular variety of species in the temperate zone north or 
south for several reasons.  Upwelling of nutrient-rich bottom waters fertilizes both plankton and bottom-
dwelling plants, absence of ice that abrades rocks, freedom from freezes which can wipe out resident plants 
and animals, frequent fogs which protect shores from sun’s heat, and near absence of herbivorous fishes.  
Skins were available for study of marine birds and trips to nearby rookeries allowed observation of gulls, 
pigeon guillemots, cormorants, common murres and pelicans.  Other field trips viewed pinniped haulouts 
where California sea lions, elephant seals, harbor seals, Steller sea lions and fur seals all shared the same 
beach and kept the spotting scopes busy.  Donning waders at low tide in any of several coves and 
underwater caves one could study dozens of species of red, green, and brown algae, ribbon worms, mussels, 
barnacles, limpets, sea stars, sea urchins, chitons, colonial tunicates, sponges, nudibranches, tube worms 
and anemones.  In the lab water tables supplied with flowing seawater permitted additional observation of 
living specimens brought in.  Pelagic ocean trips added albatrosses and whales to the list.  Year round 
research facilities and living accommodations are also available at both the masters and doctorate levels.  
Some research projects underway are the study of life cycles of toxic tide diatoms, and secondary 
metabolites of marine algae.  Academic credit is available through the University of Oregon at Eugene 
which owns the station. 
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Natural areas inventory:  Erie National Wildlife Refuge, Sugar Lake Division 
 

Lola M. Deets and Carol Skinner, Ph.D. 
 

Edinboro University of Pennsylvania 
 

A natural area is one in which natural processes are allowed to operate undisturbed and unmanipulated by 
man.  A natural area is chosen because of some unique biological community, habitat, natural phenomenon, 
geological or hydrological formation, it encompasses.  The Sugar Lake Division of the Erie National 
Wildlife Refuge has two Research Natural Areas (RNAs), one Public Use Natural Area (PUNA) and one 
confirmed rare old growth forest.  The purpose of the Natural Areas Inventory was to review the Natural 
Area’s file and determine the location of documented rare and natural areas; view the areas in the field and 
verify the reported vegetation; verify that the boundaries are properly defined and mapped; and finally, map 
all areas on the Geographic Information System (GIS).  The described file boundaries and vegetation were 
visually investigated by vehicle or on foot.  Within forested areas plot sampling was employed in order to 
verify dominance and codominance of forest tree species.  GIS maps were developed for the natural areas 
using the USFWS’s GIS computer program.  According to a 1973 refuge manager’s report, the Jacob Guy 
RNA forest is one of five areas in the United States with this primary type of transition forest.  Natural and 
unnatural forces have caused minor changes.  The Lake Creek wetland is unique in that it is bounded in 
various spots by ridges and knolls, thus providing a wide diversity of ecological communities.  Lake Creek 
PUNA is adjacent and complimentary to the Lake Creek RNA.  Natural areas can provide a very valuable 
educational tool.  In the future they may be the only areas where true natural succession and biological 
processes can be observed.  They may also be the only land units with the available genetic diversity needed 
to restore similar disturbed areas. 
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Cover crop and mycorrhizal (VAM) effects on phosphorus leaching 
 

Joseph M. Spear and D.H. Yocom 
 

Millersville University of Pennsylvania 
 

A glasshouse study was performed to determine the effects of mycorrhizal infection as well as the effects of 
eight different combinations of cover crops on the leaching of phosphorus.  Cover crops studied were:  
Rape, Winter Wheat, Rye, Red Clover, Rye and Hairy Vetch, Hairy Vetch, Rye and Redland Clover, 
Crimson Clover and Rye and Redland Clover.  In addition, pots without plants were analyzed to simulate 
fallow conditions.  Cover crops were grown in a soil-sand medium and contained in a two liter funnel.  
These pots were treated with 100 ml/pot of innoculum, Glomus interadices.  Five replications of each cover 
crop contained active innoculum and five replications (n=5) of sterile innoculum.  Upon germination the 
system was flushed to saturate the pots.  Adid Colorimetic Method.  Fertilizer was then added to the system 
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and flushed for two more weeks before collection of second leachate.  Cover crops were then harvested and 
fresh and dry weights were obtained for both root and shoot systems.  Root scoring determined levels of 
infection.  Different levels of phosphorus were obtained between plant species; however, no systematic 
differences in leachate due to mycorrhizal infection were found. 
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Effect of micorrhizae on plant competition for above and below ground resources 
 

Eric A.H. Boltz and Daniel Yocom 
 

Millersville University of Pennsylvania 
 

Greenhouse studies were conducted to determine mycorrhizal effects on intraspecific competition between 
soybeans (Glycine max) and on interspecific competeition between soybeans and three common weed 
species:  Johnson grass (Sorghum halepense), red root pigweed (Amaranthus retroflexus), and velvetleaf 
(Abutelon theorprasti).  Treatments included infected (100 ml/pot Glumus interadices innoculum) and non-
infected (100 ml/pot sterile innoculum) repetitions (n=5) of each of four competitive situations:  no 
competition (N), above ground competition only (A), below ground competition only (B), and both above 
and below ground competitive situation (AB).  Following germination, plants were cultivated for six and a 
half weeks (45 days), and fresh weights and dry weights of root systems and shoot systems were obtained 
upon harvesting.  Dry weights of mycorrhizal soybean shoots in intraspecific competition were larger in 
each competitive situation than non-infected beans, with the exception of the below ground competitive 
situation (B), where infected beans were slightly smaller than non-infected beans.  In interspecific 
competition, dry shoot weights of infected plants, both beans and weeds, were larger in the presence of both 
above and below ground intraspecific and interspecific competition (AB).  Furthermore, mycorrhizae are 
least beneficial to soybeans in the presence of below ground intraspecific and interspecific competition (B). 
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Supercritical fluid extraction of PEG-modified subtilisin 
 

Alan J. Russell, Ph.D., Apurva K. Chaudhray, Srikanth Vankatsurbramanian, David D. Zdobinski 
 

Clarion University of Pennsylvania 
 

Subtilisin Carlsberg served as a model protein in a study of enzyme modification.  Linear molecules of 
polyethylene glycol (PEG) were covalently attached to the lysine of native and modified enzymes, assays 
were performed in aqueous media using the substrate n-succinyl-ALA-ALA-PRO-PHE-p-nitroanilide (the 
product of this reaction has an absorbance peak at 405 nm).  Spectrophotometic analysis of the reaction 
showed that the crude product had about twenty percent of the activity observed with the native enzyme.  In 
additon, mass spectrometry indicated that modification occurred with about 70-80 percent of the enzymes, 
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in such a way that an array of enzyme products were being produced:  a maximum of five PEGs were being 
attached, although more commonly only one or two.  Native enzyme and some excess PEG were present in 
the crude product as well.  This mixture of products dictated the development of a purification method to 
separate the native and modified proteins.  Supercritical fluid extraction using carbon dioxide presented 
several advantages, including variable solvent power and clean extraction media.  Preliminary extractions of 
PEG from 1000 through 5500 psi showed an increasing solubility with greater fluid densities.  PEG-
enzyme extracts were checked for activity, as well as for protein content using a spectrophotometer.  
Exposure to the high pressures caused no reduction of enzymatic activity.  Supercritical fluid extraction 
with carbon dioxide showed promise for removing excess PEG from the crude product, possibly replacing 
the current technique which requires 36 hours of dialysis.  The solubility for PEG-subtilisin was on the 
order of 10-3 μg per g CO2 at 5500 psi.  Using supercritical fluoroform as an extraction solvent showed a 
somewhat higher solvent power at 10-2 μg per g CHF3 at similar pressures. 
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Purification of annexins from human platelets 
 

Andrew C. Warner and Douglas M. Smith, Ph.D. 
 

Clarion University of Pennsylvania 
 

Annexins are proteins whose molecular functions are not quite known.  It is known that they bind 
membranes in the presence of calcium, but why they bind is not.  Human platelets were chosen as a source 
because they are known to contain high concentrations of annexins compared to other cells and tissues.  
Also platelets are easily obtained.  Platelets were isolated by differential centrifugation for either analysis of 
annexin class expression or purification.  Using monoclonal antibodies to annexins I, II, IV, and VI, 
platelets were stained for expression by indirect immunofluorescence.  Once the distribution of annexins 
was determined, immunoprecipitaion using monoclonal antibodies was used to purify the annexins from the 
other contents of platelets.  Platelets were lysed with RIPA buffer.  Antibodies were then added to the lysate 
and incubated.  Protein A-conjugated acrylic beads were then added to immunoprecipitate the annexin-
antibody complexes.  The immune complexes were collected by centrifugation and assayed using SDS-
PAGE and Western blotting. 
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The distribution of concanavalin A receptors on K562 cells through differentiation 
 

Jacquelyn K. McEntire, Bruce Summerville, and Douglas M. Smith, Ph.D. 
 

Clarion University of Pennsylvania 
 

Our laboratory is studying the regulation of blood cell circulation by adhesion molecules.  The adhesion 
receptor for concanavalin A is found on erythrocytes.  We believe the expression of these receptors changes 
throughout differentiation.  The cell line K562 will be used as a model for erythrocyte maturation in the 
bone marrow.  These cells will be stimulated with hydroxy urea to begin maturation in the bone marrow.  
These cells will be stimulated with hydroxy urea to begin differentiation.  As they differentiate they will 
produce globins, and when they produce a certain amount of globins cytochalasin B will be added to 
achieve enucleation.  The distribution of lectin receptors will be determined using a fluorescent tag at 
different points of maturation. 

 
_                                                                  ABSTRACT 95-16 

 
 

Impact of duplicate centromeres on transformation efficiency and plasmid rearrangement in 
Saccharomyces cerevisiae 

 
Jeremy A. Hengst, Ralph L. Keil, and Carol Ely Hepfer 

 
Millersville University of Pennsylvania and Milton S. Hershey Medical Center 

 
The hrm3 mutation in the yeast Saccharomyces cerevisiae reduces HOT 1 associated recombination and 
confers a temperature (37˚C) sensitive phenotype.  The presumptive wild-type allele (HRM3) has been 
isolated from a yeast genomic library, and its role in conferring temperature resistance verified by 
transposon mutagenesis.  DNA sequencing indicates that it is homologous to the previously reported DEG1 
gene which is proximal to the centromere of chromosome 6 (CEN6).  Restriction enzyme analysis revealed 
that constructs of the shuttle vector (YCP50) containing DEG1and CEN6 sequences were missing 
approximately 2.2 Kb in the region of the vector’s CEN and ARS sequences.  A repair or recombination 
event may have occurred which resulted in the deletion of the vector’s centromere.  Reportedly, dicentric 
plasmids are highly unstable and double strand breaks, excision, or recombination events may be 
responsible for centromere loss.  In order to further investigate the mechanisms responsible for centromere 
removal, two different dicentric plasmids were constructed.  One construct contains two copies of the 
centromere from chromosome four (CEN4:CEN4).  The other carries centromere sequences from both 
chromosomes four and six (CEN4:CEN6).  In both constructs, the two centromeres were situated on 
opposite sides of the plasmid.  Transformation efficiencies of each of these constructs were evaluated in 
wild-type and hrm3 mutant yeast.  Plasmids isolated from stable transformants were analyzed to determine 
centromere number.  The characterization of rearrangements which accompany reductions in centromere 
number should provide information about the pathways involved.  Differential effects of duplicate of 
distinct centromeres on plasmid transformation and subsequent rearrangements should also be revealed. 
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Human and spent mushroom compost soil amendments to control/manage Cylindrocladium 
scoparium, a virulent soilborne fungal pathogen of forest tree nursery seedlings 

 
Russell Bulluck, B.B. Hunter, J.R. Newhouse, Thom Bell, and Thomas Hall 

 
California University of Pennsylvania and Pennsylvania Bureau of Forestry 

 
Soil compost amendments are known to suppress fungal pathogenesis of economically-important plants.  
These amended soils are suppressive soils.  Fungal pathogen numbers are known to decrease because 
suppressive soils support increased numbers of competing microbes and/or produce chemicals which alter 
the pathogen’s ability to infect plants.  Selected composts should be of high quality and commercially 
produced so that chemical composition and concentration have little difference from application to 
application.  Our research objective was to determine whether human and mushroom composts, as soil 
amendments, singly and in various concentrations, could reduce soilborne numbers of the imperfect fungal 
plant pathogen, Cylindrocladium scoparium.  The human compost was obtained from the University Area 
Joint Authority, State College, PA, and the spent mushroom compost from the Kaolin Mushroom Farm, 
Kennet Square, PA.  Soil from Penn Nursery, Spring Mills, PA, known to be infested with C. scoparium 
was amended with the two composts.  The geranium baiting soil bioassay, a differential selective medium, 
and a soil chemical procedure were used to determine the presence of C. scoparium in test and control soils.  
Our data demonstrated that C. scoparium soilborne populations were significantly reduced and that the 
reduction was maintained over several months.  Studies are ongoing to ascertain how the suppression is 
reducing C. scoparium numbers within the soils.  This project is being funded by the U.S. Department of 
Agriculture Forestry Service in cooperation with the Pennsylvania Bureau of Forestry, Division of Forest 
Pest Management, and California University of Pennsylvania. 
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Protoporphyrin and blood parasites from mallard and black ducks from the Cape May Peninsula 
 

Russel P. Bigus, Jane E. Huffman, and Douglas E. Roscoe 
 

East Stroudsburg University of Pennsylvania and New Jersey Division of Fish 
 

One hundred and seventy five mallard and black ducks were live trapped in January 1994.  Blood samples 
were taken form the brachial vein and placed in heparinized vacutainers.  The blood was analyzed for 
hemoglobin concentration, hematocrit and protoporphyrin levels.  Blood smears were stained with Harleco 
Diff Quick Stain and analyzed for hematozoan parasites.  Ten percent of the birds showed an elevated 
protoporphyrin level.  The dominant hematazoan parasite was Plasmodium sp.  An analysis was made 
comparing blood parameters and the occurrence of the parasite between the two duck species.  In January 
1995 a follow up study was again conducted in which 48 mallard and black ducks were trapped using the 
same parameters from 1994. 
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Field efficacy trial of the Vaccina-Rabies Glycoprotein (V-RG) against the spread of rabies in N.J. 
 

W. Holste, J.E. Huffman, and D.E. Roscoe 
 

East Stroudsburg University of Pennsylvania and New Jersey Division of Fish 
 

In an effort to try and stop the spread of rabies in free-ranging raccoons, an oral rabies vaccine, called 
Vaccinia-Rabies Glycoprotein (V-RG), was incorporated into a fishmeal polymer bait and distributed over 
55,917 hectares spanning across the northern Cape May Peninsula.  A total of 180,316 vaccine-laden baits 
were distributed along ecotonal raccoon habitats by way of helicopter and automobile.  Tracking pits 
revealed 80 to 87% of the baits were disturbed primarily by raccoons within the first 10 days.  Between 44 
and 76% of raccoons tested were positive for tetracycline biomarker and between 36 and 71% of raccoons 
seroconverted to rabies glycoprotein.  Rabies positivity rates for surrounding untreated areas of Atlantic and 
Cumberland Counties were 75% and 58% respectively.  The positivity rate for the treatment area was 4%.  
Movement of the rabies front for the state of New Jersey was calculated to be 50 km/yr.  The movement of 
the rabies front in Surrounding Atlantic and Cumberland Counties was 47 km/yr and 62 km/yr respectively.  
Movement through the barrier was only 15 km/yr.  The barrier was breached on November 13, 1994 when 
a raccoon was found rabid below the treatment area.  Eight more raccoons tested positive for rabies below 
the barrier between then and March 1, 1994.  The rate of movement below the treatment area is calculated 
to be 72 km/yr.  Two rabid raccoons ear-tagged were found 11 km from their initial capture location.  One 
traveled 11 km into the 18 km vaccination area.  The longest linear movement of 20 radio-collared raccoons 
in the vaccination area was 2.6 km.  All parameters of this study support the conclusion that vaccination 
with V-RG vaccine has substantially inhibited the movement and incidence of raccoon rabies in the barrier 
zone. 
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A qualitative analysis of the effectiveness of disinfectants used by The West Co. 
 

Jason Cristofaro and Dale Seeley 
 

Lock Haven University of Pennsylvania 
 

In this experiment several commercial disinfectants used by The West Company, Jersey Shore facility, 
were evaluated using the AOAC phenol coefficient method.  After testing the viability of the technique with 
the phenol standards, each disinfectant was tested at various dilutions of disinfectant using the indicator 
organisms of Staphylococcus aureus and Pseudomonas aeruginosa.  These results were then compared to 
the data of a previous investigation done by The West Company.  The experiment indicated that Totil Plus 
gave results that correlated roughly with the results garnered in the first experiment; a 1:1000 dilution being 
effective against both organisms.  Spray Nine was as effective against S. aureus as expected with a 1:50 
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dilution being effective, but when tested with P. aeruginosa was shown to be less effective than previously 
thought.  A-33 appears to be a far less effective disinfectant than previously thought; new general 
parameters for this particular organism are currently being tested..  The new disinfectant, Tub and Tile 
Cleaner, was shown to be a poor agent within the parameters of this experiment, failing to completely kill S. 
aureus at full strength and P. aeruginosa at a 1:5.  Future investigations should take into account that the 
AOAC Phenol coefficient test is only effective in evaluating disinfectants with methods of actions similar to 
phenol.  Even disinfectants similar to phenol show wide variances in results between different trials in this 
experiment as well as in comparison to the previous experiment.  Research indicates that the AOAC use-
dilution method or a modified version of use-dilution may be a far more effective way to evaluate 
disinfectants. 
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The effect of hypoxia on the resistance of tilapia to a bacterial challenge 
 

William Pollackov and Richard Soderberg 
 

Mansfield University of Pennsylvania 
 

Nile tilapia (Oreochromis nilotica) were reared at three different dissolved oxygen levels for 30 days and 
then challenged to the bacterial pathogen, Pseudomonas fluorescens.  Kidney isolations from fish in each of 
the three oxygen treatments were made seven days after the bacterial challenge.  All fish survived the 
pathogen challenge, but there was a significant negative correlation between dissolved oxygen exposure and 
the number of fluorescing colonies on the kidney isolates.  The number of fish testing positive for the  
P. fluorescens was significantly different in each of the dissolved oxygen treatments.  We clearly 
demonstrated that the mildly hypoxic conditions characteristic of intensive aquaculture compromise the 
ability of fish to defend themselves from bacterial challenges. 
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Effect of enzymatic deacylation of Lipopolysaccharide (LPS) from Salmonella typhimurium on the 
production of tumor necrosis facter-α by macrophages 

 
Marilyn C. Baguinon 

 
Kutztown University of Pennsylvania 

 
The capacity of deacylated lipopolysaccharide (dLPS) from Salmonella typhimurium PR122 to induce 
production of tumor necrosis factor-alpha (TNF-α) by murine macrophages (RAW 264.7) was investigated.  
DLPS was prepared by enzymatic hydrolysis of the nonhydrolyzed (secondary) fatty acyl chains of double-
radio-labeled (3H/14C) LPS using partially purified bovine peripheral blood neutrophil acyloxyacyl 
hydrolase (AOAH).  Fractional deacylation was achieved by incubation of purified LPS with AOAH over 
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varying time periods, up to 72 hours.  Maximum deacylation (removal of 33% of the 3H-fatty acyl chains) 
was obtained at 36 hours.  Fractional deacylation of LPS resulted in a corresponding decrease in the ability 
to induce synthesis of TNF-α by murine macrophages as shown as corresponding increased survival of the 
murine fibrosarcoma cells (WEHI 164 clone 13) in a tissue culture based cytotoxicity assay for TNF-α.  
Rabbit anti-murine TNF-α polyclonal antibody inhibited the cytotoxic effect of LPS-stimulated macrophage 
culture supernatant on WEHI cells.  Competitive inhibition assays indicated that when added 
simultaneously, dLPS does not inhibit native LPS from inducing TNF-α synthesis.  Preincubation of murine 
macrophages for 15 to 60 minutes with dLPS prior to the addition of native LPS did not affect the potency 
of LPS to induce TNF-α synthesis.  The reduction in the ability of dLPS to stimulate TNF-α synthesis 
supports the hypothesis that the LPS molecule must be properly acylated in order to elicit characteristic host 
responses.  Since deacylation of LPS by AOAH resulted in the reduction of the capacity of LPS to induce 
TNF-α production, this suggests that AOAH may be an important host factor which mediates the 
pathophysiological effects of LPS. 
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The cellular distribution of annexins in rat neutrophils 
 

Leslie A. Minich and Douglas M. Smith, Ph.D. 
 

Clarion University of Pennsylvania 
 

Annexins are proteins involved in cellular membrane trafficking and fusion, exocytosis and also in the 
inflammatory response; however, their exact functions are not known.  In order to begin assigning functions 
to these proteins in inflammatory cells, neutrophils will be isolated from rat peritoneal cavities and treated 
with mouse anti-annexin monoclonal antibodies to annexins I, II, IV, and VI and analyzed by indirect 
immunofluorescence.  Since annexins are involved in inflammation they are expected to be observed in 
association with cellular granules, cytoskeleton, plasma membrane and possibly the nucleus. 
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Use of immobilized β-Galactosidase in advanced undergraduate laboratory courses 
 

Matthew J. Allison and C. Larry Bering, Ph.D. 
 

Clarion University of Pennsylvania 
 

Immobilized enzymes have many practical applications.  They may be used in clinical, industrial, 
biotechnological laboratories, and in many clinical diagnostic kits.  For educational purposes, use of 
immobilized enzymes can easily be taught at the undergraduate level.  We have developed an immobilized 
enzyme experiment that combines many practical techniques used in the biochemistry laboratory to fit 
within a 3 hour time frame.  In this experiment β-galactosidase from over-the-counter tablets for patients 
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with lactose intolerance is immobilized in polyacrylamide, milled into small beads, and placed into a 
chromatography column.  A lactose solution is added to the column, and the eluant assayed using the 
glucose oxidase assay.  We have found the optimal conditions to give the greatest turnover of lactose while 
allowing the immobilized enzymes to be active for long periods of time at room temperature.  Copies of the 
experiment and details of the procedures will be provided at the presentation. 
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The cellular distribution of annexins in differentiating erythroleukemic cells and circulating normal 
red blood cells 

 
Bruce S. Summerville and Douglas M. Smith, Ph.D. 

 
Clarion University of Pennsylvania 

 
Annexins are proteins that are involved in membrane trafficking events like endocytosis and exocytosis.  
One event that may involve annexins is the enucleation of erythroblasts before exiting the bone marrow.  
Leukemic erythroid cell lines are available to study this event.  Several different stimulants can be used to 
promote the cells development.  In this project the leukemic erythroid cell lines were stimulated and 
analyzed for globin synthesis, an indicator of maturation.  In order to determine whether annexins were 
present and play a role in the maturation process, the cells were stained with monoclonal antibodies to 
annexins I, II, IV, and VI.  These monoclonal antibodies were then tagged with either flourescein 
isothiocyanate (FITC)-labeled antibodies or R-phycoerythrin (PE)-labeled antibodies.  The location of the 
annexins within the cell line during maturation was determined.  Since annexins play a role in membrane 
trafficking they were present at membrane fusion sites during the enucleation process.  Normal mature, 
circulating erythrocytes were used as a comparison. 
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Behavior of the sandbar shark, Carcharhinus plumeus (Lamniformes:  Carcharhinidae), in captivity 
 

Michelle Meigs, Thomas Leigh, and T.S. Klinger 
 

Bloomsburg University of Pennsylvania and the Marine Science Center 
 

Six sandbar sharks, Carcharhinus plumbeus, were observed in a 7.3 m x 2 m recirculating tank to determine 
common behaviors exhibited in captivity.  These behaviors can be used as a baseline to determine if 
surgery, or the implantation of a transmitter in the abdominal cavity, has any effect on behavior.  The sex of 
the individual has no effect on general level of agitation or the rate of collisions with the walls of the tank 
(p>0.05).  Sharks are generally calm and collide with the walls of the tank at a rate of 1.33 collisions · 15 
min-1.  There are significant differences in the swim patterns, swim speeds, and preferred location in the 
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water column between the two sexes.  Males most frequently swim the full tank in ovals, at 56.5 cm · sec-1, 
using the entire water column.  Females most frequently swim triangles, at a speed of 47.2 cm · sec-1, low in 
the water column.  Differences related to the sex in this study could be artifacts of the larger number of 
females (4) than males (2) observed.  Level of agitation, swim speed, and swim pattern do not change over 
time in capacity.  The sharks do, however, move up in the water column and collide with the side of the 
tank significantly less often (p=0.04) the longer they are in captivity.  Differences related to time in 
captivity could reflect the sharks becoming more familiar with their surroundings.  Size of the shark does 
not have a significant affect on swim pattern, rate of collision with the walls, or level of agitation.  Smaller 
sharks stay closer to the bottom of the tank, and swim slower than the larger sharks.  This behavior could 
help smaller sharks avoid predators.  In future studies, swimming speed, swimming pattern, and rates of 
collision with the walls of the enclosure would be appropriate measures for evaluating the impact of 
surgical procedures on sharks.  Supported in part by the Marine Science Consortium. 
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Comparative analyses of growth patterns in body length and interorbital distance in two sympatric 
searobins (Triglidae) 

 
B. Zeppenfeld, J. Belvick, K. Dreher, M. Jameson, M. Mattis, D. Moffatt, K. Smith, M. Steffy, T. 

Teaford, C. Walizer, G. Wiggins, and C.W. Steele 
 

Edinboro University of Pennsylvania, Millersville University of Pennsylvania, St. Francis College, 
Shippensburg University of Pennsylvania, Kutztown University of Pennsylvania, California 

University of Pennsylvania, and York College 
 

During the Wallops Island Marine Science Center summer program of 1993, the class of MS343, Marine 
Ichthyology (Dr. Craig Steele, Instructor), undertook a class research project investigating the growth 
patterns in body length versus interorbital distance in two sympatric searobins.  The relationship between 
the comparative increases in length of any two body structures for fish is described by a power function:  
L2=aL1

b, where L2 is length of structure #2 in cm; L1 is length of structure #1 in cm; a and b are constants, 
usually estimated by regression analysis.  In order to use linear regression analysis to estimate values for a 
and b, the linear form of the power function must be used:  ln L2=ln a + b·ln L1.  If b (slope)≈1.0, growth of 
any two body parts is isometric (increase in length in either structure is proportional to increase in length in 
the other as a fish grows); if b is significantly less than (<<) 1.0 or if b is significantly greater than (>>) 1.0, 
growth is allometric (increase length of one structure is not proportional to increase in length of the other).  
If b<<1.0, length of L1 increases faster than length of L2; if b>>1.0 of L2 increases faster than length of L1.  
The species used in the study (and the numbers of individuals of each species) were:  spiny searobin, 
Prionotus alatus (N=7:  n=2, age 0+; n=5, age 1+); and Northern (common) searobin, Prionotus carolinas 
(N=10:  n=6, age 0+; n=4, age 1+).  In collecting specimens of the two species, we noted that the heads of 
spiny searobins were always several times larger than those of Northern searobins of the same body size.  
The specific hypothesis tested by the class was that the heads (craniums) of spiny searobins grow faster than 
body length versus the alternative hypothesis that growth in the cranium is a constant proportion of growth 
in body length (isometric growth), and that in spiny searobins the proportion is greater than in Northern 
searobins.  We evaluated these hypotheses by collecting data on body length (standard length) versus 
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interorbital distance.  Interorbital distance (distance between the eye ridges) is a convenient indication of 
head size in searobins that allows for both accuracy and precision in measurement.  Student learning 
objectives were to:  1) Gain an understanding of allometric and isometric growth in fishes; 2) Gain practical 
experience as working ichthyologists in data collection and analysis, and in formulating and testing 
hypotheses; and 3) Gain experience in linear regression analysis and in drawing inferences from the results 
of such analysis.  The results of linear regression analyses of data sets for each species indicate that increase 
in interorbital distance (L2) versus body length (L1) is allometric in both species.  Unexpectedly, in spiny 
searobins, body length increases faster than interorbital distance (b=0.62; F5,1=13.15; p=0.015); in Northern 
searobins, interorbital distance increases faster than body length (b=1.50; F8,1=55.88; p=0.0001).  
Comparing the interorbital distance to body length ratio (IO/L ratio) provides an explanation of these 
results:  1) In spiny searobins, the IO/L ratio is approximately twice that of Northern searobins; 2) In spiny 
searobins, the IO/L ratio decreases from an average of 0.0844 in age 0+ fish to an average of 0.0761 in age 
1+ fish (i.e., body length increases faster than interorbital distance); 3) In Northern searobins, the IO/L ratio 
increases from an average of 0.0386 in age 0+ fish to an average of 0.0431 in age 1+ fish (i.e., interorbital 
distance increases faster than body length). 
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The effect of cold on pupariation and adult emergence of the goldenrod gall fly Eurosta solidaginis 
 

Julia J. Gallagher and Carol C. Mapes 
 

Kutztown University of Pennsylvania 
 

The environmental factors that trigger pupariation and adult emergence of the goldenrod gall fly Eurosta 
solidaginis have not been well characterized.  Third instar larvae overwinter in galls and then pupariate in 
the spring.  Larvae removed from galls during early to mid-October 1994 did not form puparia when 
incubated under a 14-hour photoperiod at 23ºC.  Larvae maintained within galls which were collected on 
September 24 and 25, 1994 did not form puparia when incubated under a 14-hour photoperiod for 5 
months.  However some of the larvae removed from galls which had been collected on September 17-24, 
1994 and subsequently stored at 4ºC for 102-106 days, pupariated and emerged as adults.  These results 
suggest that a cold period is necessary for pupariation of the goldenrod gall fly.  Puparia and adult flies 
developed from larvae removed from galls collected as of December 2, 1994.  Galls were collected on 8 
dates throughout the months of December and January.  The percentage of larvae that successfully 
pupariated increased from 28% of larvae removed from galls on December 2, to 91% of larvae from galls 
collected on January 26.  In addition the percentage of larvae that developed into flies increased from 17% 
to 86% during the same time period.  These results suggest that a greater percentage of larvae had received 
sufficient cold exposure to capacitate pupariation.  It was also observed that larvae removed from galls 
collected later in the season formed puparia and subsequently emerged as adults in a shorter period of time 
than those collected in early to late December.  This suggests that larvae had already received 
environmental cues that promote pupariation while in the field. 
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The effects of ambient temperature, seasonal conditioning, and exposure to subzero temperature on 
the O2 consumption of goldenrod gall fly (Eurosta solidaginis) larvae 

 
Chris Ten Eyck and Jack R. Layne, Jr. 

 
Slippery Rock University of Pennsylvania 

 
Third instar larvae of the goldenrod gall fly (Eurosta solidaginis) live inside ball galls on goldenrod plants 
between the summer and the following spring.  The galls are fully exposed to the weather, and hence, the 
larvae experience substantial variations in their body temperature.  This study documents the O2 
consumption of gall fly larvae with regard to the effects of ambient temperature, seasonal conditioning, and 
exposure to subzero temperature.  The body mass of larvae doubled between late summer and the fall; it 
subsequently underwent a modest decline by early winter.  The O2 consumption of field-fresh larvae was 
sensitive to changes in ambient temperature, especially between 0º and 10ºC (Q10 = 2.6-3.4).  The thermal 
sensitivity of metabolism lessened at higher ambient temperatures and during the fall/early winter.  Fall and 
early winter larvae, even after exposure to 15ºC for 1 week, had much lower rates of O2 consumption than 
did late summer conspecifics.  Prior exposure to -5ºC for 24 h (both supercooling and freezing) did not 
change the O2 consumption of larvae.  Low O2 consumption, especially at higher ambient temperatures, 
during fall and early winter is an energy sparing mechanism for overwintering.  Finally, the persistence of 
this metabolic pattern in larvae exposed to 15ºC suggests that they have entered a state of diapause. 
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Effects of environmental parameters on dispersal-recruitment mechanisms of larvae and postlarvae 
of Callinectes sapidus from the Chesapeake Bay, Virginia and surrounding offshore waters 

 
Lori A. Daugherty and Robert C. Maris 

 
Mansfield University of Pennsylvania 

 
Vertical and horizontal distributional patterns of blue crab zoeae and megalopae are significantly affected 
by physical variables in their natural surroundings.  Three stations were designated as sampling sites based 
on estuarine, transitional and offshore locations.  Each station was sampled over a continuous 72-hour 
period with quantitative plankton samples collected every 3 hours from 5 depths [neuston (0.10-0.15 cm), 1 
m, 3 m, 6 m, epibenthos (11-13 m)].  Results indicate that all eight zoeal phases as well as the megalopal 
stage of the blue crab were predominantly distributed within the upper 1 meter of the water column.  This 
dispersal pattern allows for expulsion of the crab larvae during outwardly flowing nocturnal ebb tides.  
Various mechanisms of diel vertical migration were observed.  Additional effects from the upper 
concentrations of crab larvae in the water column involved susceptibility to variations in wind-driven 
currents and tides.  Recent evidence suggests that during the peak spawning period of summer, a wind-
generated countercurrent is produced on the continental shelf.    This counter flow prevents larval loss via 
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the southward flowing longshore currents.  Determination of the counter system’s width and speed is 
directly related to both wind direction and velocity.  Postlarvae within the countercurrent are eventually 
returned to near Chesapeake Bay for contribution to recruitment. 
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Sublethal exposure to cadmium does not interfere with the avoidance reaction of juvenile or adult 
Procambarus clarkii crayfish 

 
John Antonelli, Craig Steele, and Carol Skinner 

 
Edinboro University of Pennsylvania 

 
In Procambarus clarkii crayfish there is a documented ontogenetic transition in their avoidance response in 
relation to their size.  The unilateral stimulation of a uropod elicits one of two responses.  In animals <10 
cm in carapace length, a “dart” or flee response is usually observed.  With increased size (≥10 cm), a “turn-
and-fight” response predominates.  The current study was undertaken to evaluate the potential of this size-
specific response as a bioassay for behavioral toxicology.  Cadmium was chosen as the representative 
pollutant because it is a serious water pollution problem.  For both juvenile and adult P. clarkii, four 
different treatment groups were used (N=8 juveniles [≤3 cm, carapace length], each; N=8 adults [≥10 cm, 
carapace length], each):  a control group (not exposed to cadmium), and three experimental groups exposed 
to 1, 2 or 4 mg Cd/L.  Crayfish were placed, individually, into small glass aquaria containing 3 L of 
laboratory water pre-treated to remove all heavy metals, with continuous aeration.  Cadmium was 
introduced into the arenas on day 1 and on day 4 (two “pulse injections” to produce and to restore the 
nominal concentrations used).  Crayfish were not fed after the second “pulse” of cadmium was introduced.  
No animals died during the study.  Beginning on day 5 and continuing through day 7, observations (30 
observations per crayfish).  Each trial consisted of the unilateral stimulation of a uropod of an animal with 
an fine-tip artist’s paintbrush; the response was recorded as either “dart” or “turn.”  The uropod was 
stimulated when the animal was facing away from the observer.  A random number table was used to select 
the uropod for stimulation between trials (even numbers, right; odd numbers, left).  Repeated measures 
ANOVA was used to examine the effects of sublethal exposure to cadmium on the avoidance responses of 
the animals.  Over the 3 d of observations, neither juveniles nor adults in their respective 1, 2 and 4 mg 
Cd/L exposure groups differed significantly in their avoidance responses from their respective control 
groups.  There were no significant differences in behavior among crayfish in the experimental groups 
compared to their respective controls when analyzing the data by day of observation.  Based on these 
results, avoidance responses of this species in response to sublethal cadmium exposure does not appear to 
be a viable bioassay for ecotoxicological assessment of the impact of sublethal cadmium pollution in natural 
systems. 
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Mathematical methods for comparing structures of ecological communities; a survey for students 
 

Craig W. Steele and Carol Skinner 
 

Edinboro University of Pennsylvania 
 

Analysis of experimental data in ecology often involve making comparisons between or among the 
structures of different ecological communities.  Not surprisingly, many methods have been developed for 
defining and comparing community structure:  species richness; diversity indices; similarity indices; biotic 
indices.  Most were developed for use in detecting environmental stress in aquatic ecosystems, but perform 
equally well for terrestrial communities, as well as for other applications.  This brief review examines the 
most frequently used and/or useful of these methods in order to explore differing approaches to the 
problems of quantifying community structure and comparing one community with another.  The species 
richness method, S, is discussed.  Diversity indices surveyed include Simpson’s D, Hurlberts PIE, Cairns’ 
SCI, Keefe’s TU, McIntosh’s M, Shannon’s H’, and Brillouin’s H.  Five similarity indices are reviewed:  
Percentage Similarity Index (PSC); Pinkham and Pearson’s index (B); Jaccard’s Index; Bray-Curtis Index; 
and the Euclidean (ecological) distance.  Biotic indices covered are Chutter’s Index, Chandler’s Biotic 
Score (CBS), and the Index of Biotic Integrity. 

 
 
 

_                                                                  ABSTRACT 95-33 
 
 

Distribution of micro-crustacea in farm ponds:  A preliminary study with application of techniques 
to secondary education situations 

 
Rebecca G. Folk and Robert C. Maris 

 
Mansfield University of Pennsylvania 

 
Copepods and cladocerans are important components in the food chains of freshwater ecosystems.  This 
study spanned a five month period from July to November 1994.  Four sites were sampled in north central 
Pennsylvania and the Adirondack Mountains of upstate New York.  Replicate plankton samples were 
collected at each site along with environmental data (air and water temperature, wind speed and direction, 
pH, oxygen, and cloud cover).  In the laboratory, the plankton samples were divided into manageable 
fractions using a Folsom plankton splitter.  Variations in spatial and temporal distribution were noted 
throughout the season.  Typically, cladoceran populations were highest at the beginning while copepod 
densities were greatest toward the end of the study.  Individual patterns of dispersal were greatly affected by 
environmental parameters.  An emphasis in this presentation concerns techniques and their possible 
application to secondary education situations. 
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Effects of spectral irradiance and UV light on periphyton assemblages in a prairie stream 
 

Dean M. DeNicola and Kyle D. Hoagland 
 

Slippery Rock University of Pennsylvania and University of Nebraska 
 

The influence of spectral irradiance on epilithic algal assemblages was examined in a small spring-fed 
stream in the Sands Hills region of Western Nebraska by suspending light filters over artificial substrata at 
four open sites.  Periphyton biomass and composition were determined for 28 days on unglazed, clay-tile 
substrata exposed to six treatments of spectral irradiance; green light (filter transmits 470-600 nm of solar 
radiation), blue light (360-450 nm), red light (>600 nm), solar radiation with no UV (>385 nm), solar 
radiation reduced equally for all wavelengths (neutral density filter), and unaltered solar radiation (no filter).  
Photon flux densities were reduced 83 to 87% by the color and neutral density filters, and 10% by the UV 
filters.  Unadjusted means of chlorophyll a concentrations on the tiles ranges from 0.7 to 16.6 μg/cm2 on 
Day 28, with no significant differences between the treatments.  Grazing pressure (primarily by the 
caddisfly Brachycentrus sp.) varied among replicates, and mean chlorophyll a concentrations adjusted for 
herbivore density (as a covariate) were significantly different among treatments, with lowest values in green 
light.  Phormidium sp. was greater in perphyton in open and no UV light regimes; however, these 
treatments also had higher photon flux densities than the other treatments.  There was little difference in 
species compostition among periphyton assemblages in light regimes of different spectral irradiance that 
had the same photon flux densities.  In this stream, possible affects of spectral irradiance on periphyton 
communities created by canopy cover most likely are subordinate to other environmental factors such as 
grazing pressure and current velocity. 
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Bioremediation:  a practical alternative for environmental clean-up operations  part 1:  laboratory 
techniques 

 
Neal A. Dodge and Robert C. Maris 

 
Mansfield University of Pennsylvania 

 
In late 1993, a petroleum leak in the Borough of Mansfield prompted the initiation of a bioremediation 
study.  Through this study, we intend to show that:  1) biodegradation and bioremediation are naturally 
occurring, ongoing processes in soil environments; 2) in situ artificially induced or enhanced 
bioremediation of petroleum hydrocarbons is not only feasible but a viable alternative to costly physical 
removal of the pollutant; and 3) commonly present, non-pathogenic species of bacteria and fungi can be 
used for successful bioremediation instead of expensive, genetically engineered forms with unproven and 
questionable environmental effects.  This aspect of the study will look at the various laboratory techniques 
involved including plating, dilutions, and media preparation. 
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Bioremediation:  a practical alternative for environmental petroleum clean-up part 2:  field study 
techniques 

 
Brent S. Ingerick and Robert C. Maris 

 
Mansfield University of Pennsylvania 

 
A study of alternative clean-up methods was initiated by a local petroleum spill discovered in late 1993 
within the Borough of Mansfield.  By finding indigenous microbes capable of utilizing hydrocarbons 
efficiently, we hope to ultimately determine more practical and economical methods of petroleum clean-up 
operations.  Soils containing the highest toxicity concentrations were studied by sampling at different 
depths.  By using the collected data and information from previous studies, we plan to show that it is 
possible to enhance the most efficient microbes capable of biodegrading toxicants.  Through the techniques 
discussed in Part 1, we also hope to show that those microbes exist in higher concentrations in the toxified 
areas and can be grown successfully in the laboratory for supplementation. 
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Bioremediation:  a practical alternative for environmental petroleum clean-up operations  part 3:  
growth studies 

 
Sherry A. Lewis and Robert C. Maris 

 
Mansfield University of Pennsylvania 

 
A petroleum spill in late 1993 in the Borough of Mansfield provided an opportunity to study the application 
of bioremediation on contaminated soil.  Initial measurements of soil depths and petroleum types have been 
undertaken in addition to literature research and preliminary laboratory studies.  Modified plating 
procedures and dilutions (of soil solutions) were done to determine the variety of microbes present in 
petroleum contaminated soil as well as the control soil (no petroleum contamination).  An objective 
concerning actual growth of the microbes is yet to be completed.  In all studies, major degraders have been 
various species of non-pathogenic bacteria and fungi.  Documentation of the percentages of these microbes 
in the control soil and the petroleum contaminated soil will be part of the ongoing progress of the study.  
The possibility of using enhancement of these microbes as a feasible way to degrade petroleum will 
likewise be investigated. 
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Zooplankton:  a means for predicting fish diversity and population 
 

Stacey L. Saxon and Robert C. Maris 
 

Mansfield University of Pennsylvania 
 

During the months of July through October 1994, freshwater zooplankton distributions were studied to 
determine relationships with the fish communities.  Various local ponds were sampled on a regular basis 
and three replicates were taken from each location.  These samples were collected by towing a plankton net 
along the surface near the edge of the ponds.  The tow time varied between one and two minutes depending 
upon the size of the pond.  Physical data were also obtained to observe the effects on the plankton.  Physical 
parameters included air and water temperature, pH, turbidity, and dissolved oxygen.  In the laboratory, the 
plankton samples were counted (for copepods and cladocerans) with tabulation of sizes.  Results were used 
to determine the correlation between the size and number of plankton to the population diversity of fishes in 
the ponds.  The fish data were previously collected from the same ponds during the months of May and 
June.  In all plankton samples observed, there were more copepods than cladocerans.  This data provides a 
method of predicting the population size and species diversity of a fish community. 
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The status of Antennaria neodioica var. gaspensis (Asteraceae:  Inuleae) in North America 
 

Jerry Chmielewski 
 

Slippery Rock University of Pennsylvania 
 

Canonical discriminant analysis was used to assess the taxonomic status of Antennaria neodioica Greene 
var. gaspensis Fernald.  Results based on these analyses indicate that A. howellii Greene, A. microphylla 
Rydberg, A. neodioica var. gaspensis, A. pulvinata Greene, and A. rosea Greene are morphologically 
distinct.  High crossvalidation assignment rates as well as high Geisser assignment probabilities for each of 
the taxa support this statement.  Past treatments of the variety as well as personal experience with the genus 
do not support placing the variety in synonymy with a species not included in the phenetic study.  Elevating 
var. gaspensis to the rank of species is in part supported by the data analysis, but doing so would be 
contrary to the species standard method and inconsistent with recent practice in revisions of the genus.  The 
presence of scarious appendages at the tips of the upper cauline leaves, the open pedicellate inflorescence, 
the whitish-green capitula, general growth form, agamospermous reproduction, chromosome number, 
provenance, and quantitative morphology, in addition to the results of the canonical discriminant analysis, 
support recognition of var. gaspensis at an infraspecific rank.  In keeping with the criteria utilized in recent 
revisions of the genus var. gaspensis should more appropriately be treated as a subspecies.  Recent 
nomenclatural rearrangements in A. neodioica and A. howellii founded on the priority of the latter lead to 
the following new combination – Antennaria howellii subsp. Gaspensis (Fernald) Chmielewski. 
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Corn root reaction to light 
 

Vadim Toutchnine and Valentine Kefeli 
 

Slippery Rock University of Pennsylvania 
 

Growth of roots and shoots of wheat and corn were investigated under dark and light conditions.  It was 
observed that corn roots growth is depressed by the white light.  The light source is luminescent lamps.  No 
anthocyanin were formed during the darkness in the corn roots.  The length of the red stained of roots 
corresponds to differentiation region of the roots.  In wheat seedlings anthocyanin was not accumulated 
during the darkness.  After the light illumination only coleoptiles became red.  The appearance of 
anthocyanins in the colleoptile of field corn Carolina are observed after one hour of illumination of 
seedlings.  Two dimensional chromatography allowed to observe only one anthrocyanin in wheat 
colleoptile and in the corn roots.  Its mobility of anthocyanin on the Watmann No. 1 paper was Rf= 0.46 
(solution is normal butanol : acetic acid : water = 4:1:2).  The same stain in the 15% acetate was more 
mobile and had Rf = 0.9.  If the plants of wheat were treated by the light and then subjected to the short 
light period (24 h) of the first green leaf was activated by the light.  The length of shoots decreased from 
one hour of pretreatment to 5 hours.  Thus light can induce quick and slow effects on root and shoot growth 
of wheat and corn.  Quick reaction:  one hour anthocyanin formation from one to twenty four hour, 
coleoptile growth inhibition (1h)  Slow reaction:  first leaf development – 70 hours, chlorophyl formation 
(greening 80 hours), root length depression – 72 hours. 
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