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Introduction

This issue of Aerospace Medicine and Biology, A Continuing Bibliography with Indexes (NASA
SP-7011) lists 13 reports, articles, and other documents recently announced in the NASA STI Data-
base. 

In its subject coverage, Aerospace Medicine and Biology concentrates on the biological, physiologi-
cal, psychological, and environmental effects to which humans are subjected during and following
simulated or actual flight in the Earth’s atmosphere or in interplanetary space. References describing
similar effects on biological organisms of lower order are also included. Such related topics as sani-
tary problems, pharmacology, toxicology, safety and survival, life support systems, exobiology, and
personnel factors receive appropriate attention. Applied research receives the most emphasis, but
references to fundamental studies and theoretical principles related to experimental development
also qualify for inclusion.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract. 

Two indexes—subject and author are included.

The NASA CASI price code table, addresses of organizations, and document availability informa-
tion are located at the back of this issue.
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SCAN Goes Electronic!
If  you have electronic mail or if you can access the Internet, you can view biweekly issues of SCAN
from your desktop absolutely free!

Electronic SCAN takes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you. You can view Electronic SCAN
the same day it is released—up to 191 topics to browse at your leisure. When you locate a publication
of interest, you can print the announcement. You can also go back to the Electronic SCAN home page
and follow the ordering instructions to quickly receive the full document.

Start your access to Electronic SCAN today. Over 1,000 announcements of new reports, books, con-
ference proceedings, journal articles...and more—available to your computer every two weeks.

For Internet access to E-SCAN, use any of the
following addresses:

http://www.sti.nasa.gov
ftp.sti.nasa.gov
gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gov on the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gov. Leave the subject line blank and enter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a message to help@sti.nasa.gov.

Phone: (301) 621-0390

Fax: (301) 621-0134

Write: NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Looking just for Aerospace Medicine and Biology reports?

Although hard copy distribution has been discontinued, 
you can still receive these vital announcements through 
your E-SCAN subscription. Just subscribe SCAN-AEROMED 
in the message area of your e-mail to listserve@sti.nasa.gov.
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Table of Contents
Records are arranged in categories 51 through 55, the Life Sciences division of STAR. Selecting a
category will link you to the collection of records cited in this issue pertaining to that category.

51 Life  Sciences (General) 1

52 Aerospace Medicine 2

Includes physiological factors; biological effects of radiation; and effects of weightlessness
on man and animals.

53 Behavioral  Sciences 3

Includes psychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 4

Includes human engineering; biotechnology; and space suits and protective clothing.

55 Space Biology 5

Includes exobiology; planetary biology; and extraterrestrial life.

Indexes
Two indexes are available. You may use the find command under the tools menu while viewing the
PDF file for direct match searching on any text string. You may also view the indexes provided, for
searching on NASA Thesaurus subject terms and author names.

Subject Term Index ST-1

Author Index PA-1

Selecting an index above will link you to that comprehensive listing.

Appendix
Select Appendix  for important information about NASA Scientific and Technical Information
(STI) Office products and services, including registration with the NASA Center for AeroSpace
Information (CASI) for access to the NASA CASI TRS (Technical Report Server), and availability
and pricing information for cited documents.

Note
Don't forget to press 2nd button from left on toolbar to view bookmarks.Use backward double arrow icon button on toolbar to return to Main Table of Contents.

Note
Don't forget to press 2nd button from left on toolbar to view bookmarks.Use backward double arrow icon button on toolbar to return to MainTable of Contents.
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Typical  Report Citation and Abstract

                   ON MICROFICHE

N96-10751# Sandia National Labs., Albuquerque, NM.
Minimizing phylogenetic number to find good evolution-
ary trees
Goldberg, Leslie Ann; Goldberg, Paul W.; Phillips, Cynthia
A.; Sweedyk, Elizabeth (California Univ., Berkeley, CA.);
and Warnow, Tandy (Pennsylvania Univ., Philadelphia, PA.)
1995  26 p  Presented at the 1995 Symposium on Combinato-
rial Pattern Matching, Helsinki, Finland, 4-7 Jul. 1995
Sponsored by California Legislative Grant
Contract(s)/Grant(s): (DE-AC04-94AL-85000; NSF CCR-
94-57800)
Report No.(s): (DE95-011893; SAND-95-0831C; CONF-
9507123-1)  Avail: CASI HC A03/MF A01

Inferring phylogenetic trees is a fundamental problem in
computational-biology. We present a new objective criterion,
the phylogenetic number, for evaluating evolutionary trees for
species defined by biomolecular sequences or other qualita-
tive characters. The phylogenetic number of a tree T is the
maximum number of times that any given character state
arises in T. By contrast, the classical parsimony criterion mea-
sures the total number of times that different character states
arise in T. We consider the following related problems: finding
the tree with minimum phylogenetic number, and computing
the phylogenetic number of a given topology in which only the
leaves are labeled by species. When the number of states is
bounded (as is the case for biomolecular sequence characters),
we can solve the second problem in polynomial time. We can
also compute a fixed-topology 2-phylogeny (when one exists)
for an arbitrary number of states. This algorithm can be used
to further distinguish trees that are equal under parsimony. We
also consider a number of other related problems.
DOE
Algorithms; Biological Evolution; Chemical Evolution;
Genetics; Molecular Biology
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51  LIFE SCIENCES (GENERAL)

N96-19950 Sandia National Labs., Albuquerque, NM.
CCEMD: Center for Computational Engineering
Molecular Dynamics: Theory and user’s guide. Version
2.2
Judson, R.; Barsky, D.; Faulkner, T.; McGarrah, D.; Melius,
C.; Meza, J.; Mori, E.; Plantenga, T.; and Windemuth, A.; 
18 Sep. 1995   51 p   Limited Reproducibility: More than
20% of this document may be affected by microfiche quality
Contract(s)/Grant(s): (DE-AC04-94AL-85000)
Report No.(s): (DE96-000869; SAND-95-8258)   Avail:
CASI HC A04

CCEMD (Center for Computational Engineering Mo-
lecular Dynamics) is a general purpose molecular dynamics
program written in the C language, built on top of the MD
program of Windemuth and Schulten. CCEMD can perform
molecular dynamics, gradient minimization, genetic algo-
rithm-based conformation searching, and ligand-protein
docking. This report documents the algorithms used and
provides a users’ guide for the code.
DOE
C (programming Language); Molecular Dynamics; Opti-
mization;

N96-21198* Cornell Univ., Ithaca, NY.
Plant Transpiration and its Sensitivity to Increasing CO2
Concentration at Leaf, Canopy and Regional Scales
Ph.D. Thesis
Zhan, Xiwu;  et al   1 Jan. 1995   386 p
Report No.(s): (NIPS-96-34040)   Avail: Univ. Microfilms
Order No. DA9511865

 This thesis assembles simulation models for plant tran-
spiration and uses these models to investigate the sensitivity
of transpiration rates to the elevation of atmospheric CO2
concentration at leaf, canopy, and regional scales. The leaf
transpiration model assembly (LTMA) simulates stomatal
conductance, leaf net photosynthesis, leaf boundary layer
conductance, mass and energy transfer, and leaf energy bal-
ance. The stomatal conductance model and the leaf photo-
synthesis model are selected from two candidate stomatal

models and four candidate biochemical photosynthesis mod-
els, based on the comparison of the model results with litera-
ture-surveyed observations. Integration of the LTMA for all
the leaves within a plant canopy, with the modeled canopy
structure, wind speed profile, radiation distribution, and soil
surface fluxes, produces a canopy evapotranspiration model
assembly (CEMA). Coupling the CEMA with an atmospher-
ic boundary layer model, a larger model assembly (REMA)
for simulating the evapotranspiration from a region covered
with a homogeneous canopy is obtained. From the outputs of
the LTMA, it is found that in response to a doubling of
atmospheric CO2 concentration the modeled leaf transpira-
tion rate will be reduced by around -23.0% for C3 plants and
-26.6% for C4 plants. The simulated reduction in stomatal
conductance resulting from the CO2 doubling is 37.0% for
C3 plants and 37.7% for C4 plants. The difference of the
responses of stomatal conductance and leaf transpiration to
CO2 changes is found to be the results of the leaf boundary
layer damping effect and the leaf temperature feedback ef-
fect. The CO2 sensitivity of canopy evapotranspiration is
found to be smaller still than that of leaf transpiration: the
corresponding percentage changes with a CO2 doubling are
-15.7% and -16.1% respectively for C3 and C4 canopies. The
cause is found to be the extension of the air within the canopy
to the leaf boundary layers. The temperature feedback and
the water vapor feedback mechanisms between the atmo-
spheric boundary layer and the land surface fluxes produce
the result that the percent change with a CO2 doubling for
regional evapotranspiration is -8.7% for C3 plants and
-13.0% for C4 plants. Implications of the results of the mod-
els have been discussed.
Dissert. Abstr.
Biogeochemistry; Canopies (vegetation); Carbon Dioxide
Concentration; Environment Models; Evapotranspiration;
Plants (botany); Transpiration;

N96-21258*# Search for Extraterrestrial Intelligence Inst.,
Moffett Field, CA.
Definition of exobiology experiments for future Mars
missions Progress Report, 15 Jan. 1995 - 14 Jan. 1996
Mancinelli, Rocco L.;  et al   14 Jan. 1996   10 p
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Contract(s)/Grant(s): (NCC2-479)
Report No.(s): (NASA-CR-200257; NAS 1.26:200257;
NIPS-96-08795)   Avail: CASI HC A02/MF A01

 During the past year we have concentrated on two ob-
jectives. The first objective is ongoing and is to define the
experimental parameters that are necessary to conduct au-
tonomously a mineralogical analysis of the Martian surface
in situ using differential thermal analysis coupled with gas
chromatography (DTA/GC). The rationale in support of this
objective is that proper interpretation of the mineralogical
data from the DTA/GC can be used to better describe the
present and past environments of Mars, leading to a better
assessment of the probability of life evolving on Mars. To
meet these objectives we have analyzed a number of samples
collected from nature using the DTA/GC. One of the more
significant findings was that in samples of desert varnish we
detected magnetite and maghemite that may serve as poten-
tial biomarkers applicable to DTA/GC analyses of Martian
surface material during landed missions. The second objec-
tive follows from the first and is to better understand mi-
crobe-environment interactions by determining the response
of microbes to changes in their environment, including ex-
treme desiccation and solar UV-radiation. The rationale be-
hind this is to develop hypotheses regarding what may have
happened to life that may have arose on Mars, and microbial
life that may get to the surface of Mars via spacecraft, or
meteors from Earth. To accomplish this objective we have
exposed microbes, collected from NaCl and gypsum-halite
crystals, to the space environment aboard the ESA-German
Biopan facility for 15 days. The most significant finding was
that these microbes survived the exposure better than others.
Derived from text
Aerospace Environments; Exobiology; Extraterrestrial Life;
Mars (planet); Mars Surface; Mineralogy; Ultraviolet Radi-
ation;
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N96-19917# Bell Telephone Labs., Inc., Murray Hill, NJ.
Progress report for ONR contract N00014-94-C-0015
CDRL A001
Yuste, Rafael; and Tank, David W.;    22 Feb. 1995   5 p
Contract(s)/Grant(s): (N00014-94-C-0015)
Report No.(s): (AD-A299925)   Avail: CASI HC A01/MF
A01

Our main goal for the next year is to perform optical
recordings with single-cell resolution of a population of
neurons in the adult cortical slice These experiments did not
worked initially because of the failure of calcium indicators

to label populations of adult neurons. Nevertheless,
preliminary experiments by us and a number of groups
suggest that extracellular injections of dextrans coupled to
calcium indicators can be used to labeled populations of
neurons in a variety of Systems. Other possible approaches
are the use of calcium indicators with less acetoxymethyl
esters or the use of a new generation of voltage-sensitive
dyes that can be transported retrogradely or that have much
larger signals that previous ones. These different strategies
appear to us very promising solutions to the problem.
DTIC
Cerebral Cortex; Medical Science; Neurons; Optical Mea-
surement; Optical Properties; Problem Solving; Signal
Processing;

N96-19961# Army Research Inst. of Environmental Medi-
cine, Natick, MA.
Skin blood flow measured by laser-doppler flowmetry
and venous occlusion plethysmography: Methodological
considerations
Kolka, Margaret A.; and Stephenson, Lou A.;    Sep. 1995
35p
Report No.(s): (AD-A300340)   Avail: CASI HC A03/MF
A01

 Cutaneous laser-Doppler flowmetry use includes as-
sessing thermoregulatory effector function and evaluation of
clinical and pathologic conditions of the skin circulation.
Skin blood flow (SkBF) on the forearm was measured simul-
taneously by venous occlusion plethysmography (VOP) and
laser-Doppler flowmetry (LDF) during leg exercise. Fifteen
subjects were studied at T(a) = 300 or 350 C for 30 minutes
at 50 to 75% peak V(sub O2). LDF was measured using the
Med Pacific LD6OOO, the TSl Laserflo(R) BPM403A or
Laser flow BPM(sup 2)(R) with no local heating of the fore-
arm. AFter the initial vasoconstriction with exercise onset,
SkBF increased linearly during the exercise transient. Dur-
ing steady-state exercise, a non-linear relationship between
LDF and VOP was observed in all experiments as SkBF
measured by VOP continued to increase as SkBF measured
by LDF became stable. Second order regression coefficients
of LDF and VOP data were r greater than or equal to 0.92 for
13 experiments and r greater than or equal to 0.88 for four
experiments. These data suggest that LDF may be limited by
the anatomically small area for skin blood flow measure-
ment. Alternately, VOP may  detect greater arteriolar and
resistance vessel vasodilation which occurred later in exer-
cise. These observations are limited to leg exercise under
conditions where skin temperature averaged 33-35 C.
DTIC
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Aerospace Medicine; Blood Flow; Clinical Medicine; Flow
Measurement; Laser Doppler Velocimeters; Occlusion; Ple-
thysmography; Regression Analysis; Skin (anatomy); Vaso-
constriction; Vasodilation;

N96-19962# Cambridge Univ., Cambridge (England).
Dept. of Experimental Psychology.
Acquisition and processing of information during states
of REM sleep and slow-wave sleep Final Report, Sep.
1984 - May 1988
Mollon, J. D.;    Oct. 1995   29 p
Contract(s)/Grant(s): (DAJA45-89-M-0125)
Report No.(s): (AD-A300352; ARI-RN-96-01)   Avail: CASI
HC A03/MF A01

Review, analysis, and summary of experimental
literature on ’sleep learning’. Findings include: (1) Serious
methodology flaws found in all reported positive results. No
evidence that semantic learning occurs when verbal material
is presented to sleeping subjects; (2) A critical but
open-minded test of sleep learning has not been done.
Recommendations made for an appropriate experiment; (3)
If novel material is presented to the sleeping subject, there
is danger that it may interfere with normal nightime
processing of earlier, daytime experiences; and (4) It is
possible that external stimuli could be used to prompt and
direct information processing during sleep to favor one set
of material in preference to others. This could apply to skill
learning as well as declarative memory with considerable
potential relevance to soldier training.
DTIC
Cognition; Education; Information Processing (biology);
Military Operations; Personnel; Rapid Eye Movement
State; Sleep; Waves;

N96-20177# Analytic Sciences Corp., San Antonio, TX.
Theoretical studies on short-pulse ocular damage Inter-
im Report, Mar. - Aug. 1994
Wang, Lihong;    Aug. 1995   28 p
Contract(s)/Grant(s): (F33615-92-C-0017)
Report No.(s): (AD-A299126; AL/OE-TR-1995-0122)
Avail: CASI HC A03/MF A01

A theoretical analysis has been performed for the phase
transitions from liquid to gas on the boundary of a spherical
particle, submerged in a fluid such as water or ocular media,
that is heated by absorption of sub-nanosecond laser pulses.
This analysis was based on the conservation of mass and it
utilized the general heat conduction equation for the princi-
ple of conservation of energy and the basic hydrodynamic
equation for the incompressible fluid for the expression of
conservation of momentum.
DTIC
Damage Assessment; Eye (anatomy); Injuries; Phase Trans-
formations; Pulsed Lasers;

N96-20514# Technische Univ., Delft (Netherlands). Facul-
ty of Aerospace Engineering.
Ventilation modelling of the human lung Ph.D. Thesis
Dejongh, F. H. C.;    25 Apr. 1995   205 p
Report No.(s): (PB96-104468; ISBN-90-5623-014-X)
Copyright   Avail: CASI HC A10/MF A03

The respiration and ventilation of the human lung has
been investigated. After a general introduction in chapter 1,
the principles of theoretical lung models are explained in
chapter 2. In chapter 3 convection due to pressure differences
(caused by muscle action) in the human lung is considered.
Chapter 4 deals with the convection-diffusion equation
which describes the gas species transport in the lung. High
frequency ventilation (far above the physiological frequen-
cies) is considered in chapter 5. In appendix A the detailed
construction of lung models is described and examples are
given for adult, neonatal, and IRDS lung models following
a Weibel or a Hansen-Ampaya structure. Appendix B deals
with surfactant, a surface tension reducing agent which cov-
ers the alveolar area thereby stabilizing the alveoli. Appen-
dix C gives the background of the mathematical model used
to determine, discretize, and solve the convection-diffusion
equation. Appendix D gives the computer program listings
in FORTRAN 77 of the discretized convection-diffusion
equation with the effective diffusion coefficient implement-
ed. Appendix E covers the fractal aspect of the lung.
Derived from text
Air Flow; Biological Models (mathematics); Convection-
diffusion Equation; Lungs; Respiration; Ventilation;

53  BEHAVIORAL SCIENCES

������	�� ������������� 
�������� �������� ���� ������ �	������

��	�� ������� ���� 	���������� ���� ���������� �	�	�����

N96-20502# Georgia Inst. of Tech., Atlanta, GA.
Individual  differences in the generation and processing of
performance feedback Final Report, Jun. 1992 - Oct.
1994
Herold, David M.; Parsons, Charles K.; and Rensvold, Roger
B.;    Sep. 1995 39 p
Contract(s)/Grant(s): (MDA903-92-K-0107; DA PROJ.
B74-F)
Report No.(s): (AD-A299049; ARI-RN-95-46)   Avail: CASI
HC A03/MF A01

In this paper, we identify domain-specific measures of
individual differences in feedback propensities. In a series of
studies, we identify the primary dimensions, psychometric
characteristics, and construct validation evidence for inter-
nal ability, internal propensity, and external propensity for
feedback. Confirmatory factor analysis supports the three-
dimensional representation. Correlations between the new
scales and existing differences of personality are consistent
with theoretical predictions. Research that has used the new
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scales to predict feedback-related behavior and performance
is described. Theoretical and practical extensions of the cur-
rent work are discussed.
DTIC
Factor Analysis; Human Performance; Psychometrics;

N96-21302*# Battelle Columbus Labs., Mountain View,
CA.  Aviation Safety Reporting System Program Office.
Airport ramp safety and crew performance issues
Chamberlin, Roy; Drew, Charles; Patten, Marcia; and
Matchette, Robert;  et al   1 Jan. 1995   7p   Presented at the
Eighth International Symposium on Aviation Psychology,
OH, United States
Report No.(s): (NASA-CR-200157; NAS 1.26:200157;
NIPS-96-06255)   Avail: CASI HC A02/MF A01

This study examined 182 ramp operations incident re-
ports from the Aviation Safety Reporting System (ASRS) da-
tabase, to determine which factors influence ramp operation
incidents. It was found that incidents occurred more often
during aircraft arrival operations than during departure op-
erations; incidents occurred most often at the gate stop area,
less so at the gate entry/exit areas, and least on the ramp
fringe areas; and reporters cited fewer incidents when more
ground crew were present. The authors offer suggestions for
both airline management and flight crews to reduce the rate
of ramp incidents.
Author
Aircraft Safety; Airfield Surface Movements; Airline Opera-
tions; Flight Crews; Human Performance; Parking; Ramps
(structures);

N96-21303*# Battelle Columbus Labs., Mountain View,
CA.  Aviation Safety Reporting System Program Office.
What ASRS incident data tell about flight crew perfor-
mance during air craft malfunctions
Sumwalt, Robert L.; and Watson, Alan W.;  et al   1 Jan. 1995
 7 p   Presented at the Eighth International Symposium on
Aviation Psychology, OH, United States
Report No.(s): (NASA-CR-200158; NAS 1.26:200158;
NIPS-96-06256)   Avail: CASI HC A02/MF A01

This research examined 230 reports in NASA’s Aviation
Safety Reporting System’s (ASRS) database to develop a
better understanding of factors that can affect flight crew
performance when crew are faced with inflight aircraft
malfunctions. Each report was placed into one of two
categories, based on severity of the malfunction. Report
analysis was then conducted to extract information
regarding crew procedural issues, crew communications and
situational awareness. A comparison of these crew factors
across malfunction type was then performed. This
comparison revealed a significant difference in ways that
crews dealt with serious malfunctions compared to less
serious malfunctions. The authors offer recommendations

toward improving crew performance when faced with
inflight aircraft malfunctions. Author
Aviation Psychology; Emergencies; Flight Crews; Flight
Safety; Human Performance; Malfunctions;

N96-21347* Indiana State Univ., Terre Haute, IN.
The effect on aircraft positional awareness when taught
by a flight simulator versus a special overhead transpar-
ency as measured by a student achievement test Ph.D.
Thesis
Greenlaw, Byron William;  et al   1 Jan. 1993   61 p
Report No.(s): (NIPS-96-08947)   Avail: Univ. Microfilms
Order No. DA9506170

 Practices expected to be a part of the cooperating teach-
ers’ responsibilities during student teaching can impact the
success of the experience for the student teacher. Specialized
preparation in supervision is not typically required for coop-
erating teachers. Seven areas of supervisory practices were
identified for this study: orientation; establishing relation-
ships; observation; planning; guiding teaching; supervisory
conference; and evaluation. The questions studied were
whether perceptions of cooperating and student teachers re-
garding the cooperating teachers’ application of the areas of
supervisory practice differed, whether the importance of
these areas assigned by the cooperating and student teachers
differed, and whether cooperating teachers perceived train-
ing in these practices as beneficial. Sixty-seven cooperating
teachers and 63 student teachers were surveyed for survey
items related to each area of supervisory practice. Chi-
square tests were used to analyze the responses of the cooper-
ating and student teachers regarding the application of super-
visory practices. Significant differences were found in the
frequencies of responses in two areas of supervisory prac-
tice, planning and evaluation. No significant differences
were found in the remaining five areas.
Dissert. Abstr.
Achievement; Education; Flight Simulators; Motion Per-
ception; Position (location); Psychological Tests; Statistical
Tests;

54  MAN/SYSTEM TECHNOLOGY
AND LIFE SUPPORT
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N96-19968# Naval Aerospace Medical Research Lab.,
Pensacola, FL.
Performance-based occupational strength testing for
candidate Navy pilots/naval flight officers Annual Re-
port, 15 Nov. 1994 - 1 Aug. 1995
Pokorski, T. L.; Meyer, L. G.; Ortel, B. E.; Tant, C. L.; and
Horrigan, D. J.;    15 Aug. 1995   91 p
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Report No.(s): (AD-A300435)   Avail: CASI HC A05/MF
A01

 Successful operation of aircraft in normal and emergen-
cy situations is critical to completing mission requirements
as well as to the safety of aircrew and equipment. On
average, the upper body strength of females is about 50-60
percent of males. No strength standards are currently in place
to assure individuals are capable of actuating foot and hand
controls. This study will determine strength critical aircraft
tasks, develop criterion tasks that replicate critical tasks and
can be used as a screening tool, develop a field screening test
battery, and develop a remedial physical conditioning
program. Data collected thus far indicate a definite need for
this type of research. Results have shown the Navy aviation
candidate population is similar to the general population in
that significant strength differences were seen between
males and females. A screening device has been designed
and is being built. Notion analysis data for all critical
aviation tasks has been collected. Over 426 subjects have
been tested thus far to develop a strength database and
another 300 subjects will be tested in the near future. Pending
future funding, work will continue in FY96 and products will
be transitioned to the fleet as they are finished.
DTIC
Criteria; Flight Safety; Military Aircraft; Military Opera-
tions; Mission Planning; Navy; Physical Fitness; Physio-
logical Tests; Pilot Performance;

55  SPACE BIOLOGY
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No abstracts in this category.
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Availability of Cited Publications
Open Literature Entries (A96-60000 Series)
Inquiries and requests should be addressed to:

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934. 

Orders are also taken by telephone, (301) 621-0390, e-mail, help@sti.nasa.gov, and fax, (301) 621-0134.
Please refer to the accession number when requesting publications.

STAR Entries (N96-10000 Series)
One or more sources from which a document announced in STAR is available to the public is ordinarily given
on the last line of the citation. The most commonly indicated sources and their acronyms or abbreviations are
listed below, and their addresses are listed on page APP-3. If the publication is available from a source other
than those listed, the publisher and his address will be displayed on the availability line or in combination with
the corporate source line.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy (HC) and
microfiche (MF) are indicated by a price code following the letters HC or MF in the STAR citation.
Current values for the price codes are given in the tables on page APP-4.

Note on Ordering Documents: When ordering publications from NASA CASI, use the N accession number or
other report number. It is also advisable to cite the title and other bibliographic identification.

Avail: SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing Office, in
hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spa, Wetherby, Yorkshire,
England. Photocopies available from this organization at the price shown. (If none is given, inquiry
should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain collec- tions of
Department of Energy reports, usually in microfiche form, are listed in Energy Research Abstracts.
Services available from the DOE and its depositories are described in a booklet, DOE Technical
Information Center—Its Functions and Services (TID-4660), which may be obtained without
charge from the DOE Technical Information Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on Engineering
Sciences Data Unit (ESDU) topic categories can be obtained from ESDU International Ltd.
Requesters in North America should use the Virginia address while all other requesters should use
the London address, both of which are on page APP-3.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft für wissenschaftlich-technische Information
mbH 76344 Eggenstein-Leopoldshafen, Germany.

Avail: HMSO. Publications of Her Majesty’s Stationery Office are sold in the U.S. by Pendragon House,
Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing charge) is given,
or a conversion table may be obtained from PHI.

Avail: Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the availability
of these documents should be addressed to the organization shown in the citation as the corporate
author of the document.
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Avail: NASA Public Document Rooms. Documents so indicated may be examined at or purchased from
the National Aeronautics and Space Administration (JBD-4), Public Documents Room (Room
1H23), Washington, DC 20546-0001, or public document rooms located at NASA installations, and
the NASA Pasadena Office at the Jet Propulsion Laboratory.

Avail: NTIS. Sold by the National Technical Information Service. Initially distributed microfiche under
the NTIS SRIM (Selected Research in Microfiche) are available. For information concerning this
service, consult the NTIS Subscription Section, Springfield, VA 22161.

Avail: Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation Abstracts
and are sold by University Microfilms as xerographic copy (HC) and microfilm. All requests should
cite the author and the Order Number as they appear in the citation.

Avail: US Patent and Trademark Office. Sold by Commissioner of Patents and Trademarks, U.S. Patent
and Trademark Office, at the standard price of $1.50 each, postage free.

Avail: (US Sales Only). These foreign documents are available to users within the United States from the
National Technical Information Service (NTIS). They are available to users outside the United
States through the International Nuclear Information Service (INlS) representative in their country,
or by applying directly to the issuing organization.

Avail: USGS. Originals of many reports from the U.S. Geological Survey, which may contain color
illustrations, or otherwise may not have the quality of illustrations preserved in the microfiche or
facsimile reproduction, may be examined by the public at the libraries of the USGS field offices
whose addresses are listed on page APP-3. The libraries may be queried concerning the availability
of specific documents and the possible utilization of local copying services, such as color
reproduction.

Federal Depository Library Program
In order to provide the general public with greater access to U.S. Government publications, Congress estab-
lished the Federal Depository Library Program under the Government Printing Office (GPO), with 53
regional depositories responsible for permanent retention of material, inter-library loan, and reference ser-
vices. At least one copy of nearly every NASA and NASA-sponsored publication, either in printed or micro-
fiche format, is received and retained by the 53 regional depositories. A list of the regional GPO libraries,
arranged alphabetically by state, appears on the inside back cover of this issue. These libraries are not sales
outlets. A local library can contact a regional depository to help locate specific reports, or direct contact may
be made by an individual.

Public Collection of NASA Documents
An extensive collection of NASA and NASA-sponsored publications is maintained by the British Library
Lending Division, Boston Spa, Wetherby, Yorkshire, England for public access. The British Library Lending
Division also has available many of the non-NASA publications cited in STAR. European requesters may
purchase facsimile copy or microfiche of NASA and NASA-sponsored documents, those identified by both
the symbols # and * from FIZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344 Eggenstein-
Leopoldshafen, Germany and TIB—Technische Informationsbibliothek, P.O. Box 60 80, D-30080 Han-
nover, Germany.
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CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE

A01 $ 6.00 $ 12.00
A02  9.00 18.00
A03 17.50 35.00

A04–A05 19.50 39.00
A06–A09 27.00 54.00
A10–A13 36.50 73.00
A14–A17 44.50 89.00
A18–A21 52.00 104.00
A22–A25 61.00 122.00

A99 Call For Price Call For Price

Important  Notice
Beginning April 1, 1996, the following shipping and handling fees were implemented.

For users not registered at the NASA CASI, prepayment is required. Additionally, a shipping and handling
fee of $1.50 per document or video for basic delivery within the United States and $9.00 per document or
video for basic delivery outside the United States is charged. Please inquire about shipping charges for expe-
dited domestic or international delivery.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month, charged
against a deposit account, or paid by check or credit card. NASA CASI accepts American Express, Diners’
Club, MasterCard, and VISA credit cards. There are no shipping and handling charges. To register at the
NASA CASI, please request a registration form through the NASA Access Help Desk at the numbers or
addresses below.

Return Policy
Effective June 1, 1995, the NASA Center for AeroSpace Information will gladly replace or make full refund
on items you have requested if we have made an error in your order, if the item is defective, or if it was received
in damaged condition and you contact us within 30 days of your original request. Just contact our NASA
Access Help Desk at the numbers or addresses listed below.

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934
E-mail: help@sti.nasa.gov
Fax: (301) 621-0134
Telephone: (301) 621-0390

Rev. 5/96



Report Documentation Page
1. Report No. 2. Government Accession No. 3. Recipient’s Catalog No.

NASA SP-7011 (415)
4. Title and Subtitle 5. Report Date

Aerospace Medicine and Biology
A C i i Bibli h (S l 415)

June 1996Aerospace Medicine and Biology
A Continuing Bibliography (Supplement 415) 6. Performing Organization CodeCo t u g b og ap y (Supp e e t 5)

JT
7. Author(s) 8. Performing Organization Report No.

10. Work Unit No.

9. Performing Organization Name and Address

NASA Scientific and Technical Information Office 11. Contract or Grant No.NASA Scientific and Technical Information Office

12. Sponsoring Agency Name and Address 13. Type of Report and Period Covered

National Aeronautics and Space Administration
W hi DC 20546 0001

Special PublicationNational Aeronautics and Space Administration
Washington, DC 20546-0001 14. Sponsoring Agency CodeWas gto , C 05 6 000

15. Supplementary Notes

16. Abstract

This report lists 13 reports, articles and other documents recently announced in the NASA STI
Database.

17. Key Words (Suggested by Author(s)) 18. Distribution Statement

Aerospace Medicine
Bibliographies
Biological Effects

Unclassified – Unlimited
Subject Category – 52

19. Security Classif. (of this report) 20. Security Classif. (of this page) 21. No. of Pages 22. Price

Unclassified Unclassified 24 A03/HC

For sale by the NASA Center for AeroSpace Information, 800 Elkridge Landing Road, Linthicum Heights, MD 21090-2934



Federal Regional Depository Libraries

ALABAMA
AUBURN UNIV. AT MONTGOMERY
  LIBRARY
Documents Dept.
7300 University Dr.
Montgomery, AL 36117–3596
(205) 244–3650 Fax: (205) 244–0678

UNIV. OF ALABAMA
Amelia Gayle Gorgas Library
Govt. Documents
P.O. Box 870266
Tuscaloosa, AL 35487–0266
(205) 348–6046 Fax: (205) 348–0760

ARIZONA
DEPT. OF LIBRARY, ARCHIVES,
  AND PUBLIC RECORDS
Research Division
Third Floor, State Capitol
1700 West Washington
Phoenix, AZ 85007
(602) 542–3701 Fax: (602) 542–4400

ARKANSAS
ARKANSAS STATE LIBRARY
State Library Service Section
Documents Service Section
One Capitol Mall
Little Rock, AR 72201–1014
(501) 682–2053 Fax: (501) 682–1529

CALIFORNIA
CALIFORNIA STATE LIBRARY
Govt. Publications Section
P.O. Box 942837 – 914 Capitol Mall 
Sacramento, CA 94337–0091
(916) 654–0069 Fax: (916) 654–0241

COLORADO
UNIV. OF COLORADO – BOULDER
Libraries – Govt. Publications
Campus Box 184
Boulder, CO 80309–0184
(303) 492–8834 Fax: (303) 492–1881

DENVER PUBLIC LIBRARY
Govt. Publications Dept. BSG
1357 Broadway
Denver, CO 80203–2165
(303) 640–8846 Fax: (303) 640–8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue
Hartford, CT 06106
(203) 566–4971 Fax: (203) 566–3322

FLORIDA
UNIV. OF FLORIDA LIBRARIES
Documents Dept.
240 Library West
Gainesville, FL 32611–2048
(904) 392–0366 Fax: (904) 392–7251

GEORGIA
UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.
Jackson Street
Athens, GA 30602–1645
(706) 542–8949 Fax: (706) 542–4144

HAWAII
UNIV. OF HAWAII
Hamilton Library
Govt. Documents Collection
2550 The Mall
Honolulu, HI 96822
(808) 948–8230 Fax: (808) 956–5968

IDAHO
UNIV. OF IDAHO LIBRARY
Documents Section
Rayburn Street
Moscow, ID 83844–2353
(208) 885–6344 Fax: (208) 885–6817

ILLINOIS
ILLINOIS STATE LIBRARY
Federal Documents Dept.
300 South Second Street
Springfield, IL 62701–1796
(217) 782–7596 Fax: (217) 782–6437

INDIANA
INDIANA STATE LIBRARY
Serials/Documents Section
140 North Senate Avenue
Indianapolis, IN 46204–2296
(317) 232–3679 Fax: (317) 232–3728

IOWA
UNIV. OF IOWA LIBRARIES
Govt. Publications 
Washington & Madison Streets
Iowa City, IA 52242–1166
(319) 335–5926 Fax: (319) 335–5900

KANSAS
UNIV. OF KANSAS
Govt. Documents & Maps Library
6001 Malott Hall
Lawrence, KS 66045–2800
(913) 864–4660 Fax: (913) 864–3855

KENTUCKY
UNIV. OF KENTUCKY
King Library South
Govt. Publications/Maps Dept.
Patterson Drive
Lexington, KY 40506–0039
(606) 257–3139 Fax: (606) 257–3139

LOUISIANA
LOUISIANA STATE UNIV.
Middleton Library
Govt. Documents Dept.
Baton Rouge, LA 70803–3312
(504) 388–2570 Fax: (504) 388–6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library
Govt. Documents Dept.
Ruston, LA 71272–0046
(318) 257–4962 Fax: (318) 257–2447

MAINE
UNIV. OF MAINE
Raymond H. Fogler Library
Govt. Documents Dept.
Orono, ME 04469–5729
(207) 581–1673 Fax: (207) 581–1653

MARYLAND
UNIV. OF MARYLAND – COLLEGE PARK
McKeldin Library
Govt. Documents/Maps Unit
College Park, MD 20742
(301) 405–9165 Fax: (301) 314–9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents 
666 Boylston Street
Boston, MA 02117–0286
(617) 536–5400, ext. 226
Fax: (617) 536–7758

MICHIGAN
DETROIT PUBLIC LIBRARY
5201 Woodward Avenue
Detroit, MI 48202–4093
(313) 833–1025 Fax: (313) 833–0156

LIBRARY OF MICHIGAN
Govt. Documents Unit
P.O. Box 30007
717 West Allegan Street
Lansing, MI 48909
(517) 373–1300 Fax: (517) 373–3381

MINNESOTA
UNIV. OF MINNESOTA
Govt. Publications 
409 Wilson Library
309 19th Avenue South
Minneapolis, MN 55455
(612) 624–5073 Fax: (612) 626–9353

MISSISSIPPI
UNIV. OF MISSISSIPPI
J.D. Williams Library
106 Old Gym Bldg.
University, MS 38677
(601) 232–5857 Fax: (601) 232–7465

MISSOURI
UNIV. OF MISSOURI – COLUMBIA
106B Ellis Library
Govt. Documents Sect.
Columbia, MO 65201–5149
(314) 882–6733 Fax: (314) 882–8044

MONTANA
UNIV. OF MONTANA
Mansfield Library
Documents Division
Missoula, MT 59812–1195
(406) 243–6700 Fax: (406) 243–2060

NEBRASKA
UNIV. OF NEBRASKA – LINCOLN
D.L. Love Memorial Library
Lincoln, NE 68588–0410
(402) 472–2562 Fax: (402) 472–5131

NEVADA
THE UNIV. OF NEVADA
  LIBRARIES
Business and Govt. Information
  Center
Reno, NV 89557–0044
(702) 784–6579 Fax: (702) 784–1751

NEW JERSEY
NEWARK PUBLIC LIBRARY
Science Div. – Public Access
P.O. Box 630  
Five Washington Street 
Newark, NJ 07101–7812
(201) 733–7782 Fax: (201) 733–5648

NEW MEXICO
UNIV. OF NEW MEXICO
General Library
Govt. Information Dept.
Albuquerque, NM 87131–1466
(505) 277–5441 Fax: (505) 277–6019

NEW MEXICO STATE LIBRARY
325 Don Gaspar Avenue
Santa Fe, NM 87503
(505) 827–3824 Fax: (505) 827–3888

NEW YORK
NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza
Albany, NY 12230–0001
(518) 474–5355 Fax: (518) 474–5786

NORTH CAROLINA
UNIV. OF NORTH CAROLINA –
  CHAPEL HILL
Walter Royal Davis Library
CB 3912, Reference Dept.
Chapel Hill, NC 27514–8890
(919) 962–1151 Fax: (919) 962–4451

NORTH DAKOTA
NORTH DAKOTA STATE UNIV. LIB.
Documents
P.O. Box 5599
Fargo, ND 58105–5599
(701) 237–8886 Fax: (701) 237–7138

UNIV. OF NORTH DAKOTA
Chester Fritz Library
University Station
P.O. Box 9000 – Centennial and
  University Avenue
Grand Forks, ND  58202–9000
(701) 777–4632 Fax: (701) 777–3319

OHIO
STATE LIBRARY OF OHIO
Documents Dept.
65 South Front Street
Columbus, OH 43215–4163
(614) 644–7051 Fax: (614) 752–9178

OKLAHOMA
OKLAHOMA DEPT. OF LIBRARIES
U.S. Govt. Information Division
200 Northeast 18th Street
Oklahoma City, OK 73105–3298
(405) 521–2502, ext. 253
Fax: (405) 525–7804

OKLAHOMA STATE UNIV.
Edmon Low Library
Stillwater, OK 74078–0375
(405) 744–6546 Fax: (405) 744–5183

OREGON
PORTLAND STATE UNIV.
Branford P. Millar Library
934 Southwest Harrison 
Portland, OR 97207–1151
(503) 725–4123 Fax: (503) 725–4524

PENNSYLVANIA
STATE LIBRARY OF PENN.
Govt. Publications Section
116 Walnut & Commonwealth Ave. 
Harrisburg, PA 17105–1601
(717) 787–3752 Fax: (717) 783–2070

SOUTH CAROLINA
CLEMSON UNIV.
Robert Muldrow Cooper Library
Public Documents Unit
P.O. Box 343001
Clemson, SC 29634–3001
(803) 656–5174 Fax: (803) 656–3025

UNIV. OF SOUTH CAROLINA
Thomas Cooper Library
Green and Sumter Streets
Columbia, SC  29208
(803) 777–4841  Fax: (803) 777–9503

TENNESSEE
UNIV. OF MEMPHIS LIBRARIES
Govt. Publications Dept.
Memphis, TN 38152–0001
(901) 678–2206 Fax: (901) 678–2511

TEXAS
TEXAS STATE LIBRARY
United States Documents
P.O. Box 12927 – 1201 Brazos
Austin, TX 78701–0001
(512) 463–5455 Fax: (512) 463–5436

TEXAS TECH. UNIV. LIBRARIES
Documents Dept.
Lubbock, TX 79409–0002
(806) 742–2282 Fax: (806) 742–1920

UTAH
UTAH STATE UNIV.
Merrill Library Documents Dept.
Logan, UT 84322–3000
(801) 797–2678 Fax: (801) 797–2677

VIRGINIA
UNIV. OF VIRGINIA
Alderman Library
Govt. Documents
University Ave. & McCormick Rd.
Charlottesville, VA 22903–2498
(804) 824–3133 Fax: (804) 924–4337

WASHINGTON
WASHINGTON STATE LIBRARY
Govt. Publications
P.O. Box 42478
16th and Water Streets
Olympia, WA 98504–2478
(206) 753–4027 Fax: (206) 586–7575

WEST VIRGINIA
WEST VIRGINIA UNIV. LIBRARY
Govt. Documents Section
P.O. Box 6069 – 1549 University Ave.
Morgantown, WV 26506–6069
(304) 293–3051  Fax: (304) 293–6638

WISCONSIN
ST. HIST. SOC. OF WISCONSIN
LIBRARY
Govt. Publication Section
816 State Street
Madison, WI 53706
(608) 264–6525 Fax: (608) 264–6520

MILWAUKEE PUBLIC LIBRARY
Documents Division
814 West Wisconsin Avenue
Milwaukee, WI 53233
(414) 286–3073 Fax: (414) 286–8074


	Table of Contents

