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ABSTRACT

This research presents the design of a specialized information
center which will respond to and complement a broad, social or multi-
disciplinary program. The model has been developed within the frame-
work of the marine resources program of Texas A&M University. The
primary goal of the center which has been developed is to provide a
focus for information activities within the Sea Grant Program.

The major effort of the center is directed to three areas:

{1) resource information, (2} the information distribution system,

and {3) auxiliary services. Computer and microform technologies are
utilized where practical. Major files associated with the resource

information systems include: (1) a microfiche file of technical in-
formation, (2) an expertise file, (3) an activities file, and (4} a

facilities file.

Projections for future research which would improve the avail-

ability of marine resources information are discussed.
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CHAPTER I
INTRODUCTION

Information activities form one of the most important elements
of any business or other organization, While in many cases they are
so routine as to become almost unnoticed, in others their importance
and complexity dictate special attention, The information needs of
an organization or program depend, for a large part, on the nature
of its objectives. For example, the information activities of a
diversified, dynamic program will vary considerably from those of one
which is sedate and routine. The requirements of a new, emerging
program will differ considerably from those associated with one which
is established and ongoing. The inherent need for information is
present in all operations. Information usage may vary from routine
to occasional and the type of information required may be general or
very specific. The vehicle for information transfer may vary from a
casual conversation to a technical report, while the source may be
personal knpwledge or 2 technical library.

Although the importance of information has changed very little,
the need for having information on a timely basis has increased with
the growing complexity and ever-changing nature of diversified pro-

grams which are undertaken today. The increased need for a focus of

The citations on the following pages follow the style of the
Journal of the Association for Computing Machinery.



infofmation activities is also due, in part, to the growing mass of
information which is currently available. Our ability to handle or
process this increased volume of information on a timely basis has
been enhanced by the advent of new technologies which enable us to
store and retrieve information in a more efficient and effective
manner than ever before has been possible.

Significant developments, which improve the availability of
information, center around advances in computer and microform tech-
nology. While the conventional library is still our primary source
of technical information, new innovations in information processing
techniques have fostered the beginning of what might be called a
revolution in the availability of all types of information.

A specialized information center which utilizes the data process-
ing capabilities of the computer and the miniaturization of microfilm
with its inherent economies is described in this paper. This center
has been designated as the Marine Resources Information Center and is
designed to serve the newly-emerging Sea Grant Program of Texas A&M
University. This program is a major, multidisciplinary effort in-
tended to accelerate the development of our nation's marine resources,

Data acquisition, processing, and distribution procedures are
operational and three information sub-centers are now in use by the
Texas ASM University marine resources community. Although the
present data collections for these systems are somewhat 1imited, the

expansion of information coverage in each area is now in progress.



CHAPTER 11

THE STUDY

This research addresses the problem of designing an information
system which will respond to and complement a broad, social or multi-
disciplinary program. Such programs will, in all probability, lack
an encompassing, coherent body of knowledge. Communication channels
must be capable of bridging the gap between a number of disciplines,
as well as various sections of the population. While the resulting
model should be adaptable to numerous major programs, it has been
developed within the framework of the Texas A&M University Sea Grant
Program,

A literature survey failed to reveal an existing information
system design which would satisfy the diversified requirements of
this marine resources program. There are some marine oriented ser-
vices, such as the Qeeanic Citation Journal and the Oceanie Index,
which attempt to solve a portion of the technical information problem.
0'Connor [18], in a dissertation written while at the University of
Rhode Island in 1965, described an information retrieval center for
the aquatic sciences which utilized input material based on data from
the Current Bibliography for Aquatic Sciences and Fisheries. \Various
other individual systems are directed to the cataloging of research
activities and personnel, but none provides all of the services en-

visioned as information requirements of the Sea Grant Program.



The University of Rhode Island, with support from its Sea Grant
Program, has established the New England Marine Resources Information
Program (NEMRIP) which is similar in some ways to the information
center proposed by this study, Their program is designed to Tink
marine related information sources and the jnformation user. The
NEMRIP plans to provide responses 1o specific requests for jnforma-
tion from the New England marine community, as well as to conduct
marine oriented extension work, It is to serve a community of users
which is similar to that served by the Texas A&M University program.

The scope of this research is limited to the design of &
series of systems which will assist in the jdentification and avail-
ability of both technical and non-technical information. The files
utilized by these systems include material on technical Tliterature,
personnel, facilities, and activities. The systems described
utilize a practical combination of both computer and microfilm

technology.

The Information Problem

This is an age of unprecedented technological development.
There are more scientists today than there have been in all previ-
ously recorded history. The recorded work of these researchers is
published and made available for the continuation of technological
development. The process of maintaining state-of-the-art knowledge
in one of the rapidly developing areas is becoming increasingly

difficult. The dangers associated with wasteful duplication of



effort demand an increased awareness of current activities within a
specific field. As the technology transfer rate is increased, the
time span from introduction to obsolescence of new products and
techniques is becoming increasingly shorter.

In order for the businessman to keep pace with his competition,
he must maintain an increased awareness of the latest technological
developments in his field. In order for the academic institutions
to continue to provide quality education, educators themselves must
maintain an awareness of the continuing developments in their respec-
tive fields. In order for the public to maintain an awareness which
will justify continued support of technological development efforts,
it must be well informed. A key factor in each situation is the
availability and proper utilization of an effective information
system.

The product of information systems is, of course, information.
What is information? Swanson [27] suggests that information is an
exploitable commodity. Wilson and Wilson [33, p. 22] state that
"information is the capacity for increasing knowledge." Rosove
[21, p. vii] states that "Information is the essential ingredient in
decision making." He [21, p. 3] further states that "Information is
the concept relating data which are otherwise meaningless to some
specified human. purpose or objective,"

In an attempt to cope with the increased volume of information
and information users, the number and size of our libraries have been

increased. In an attempt to make more effective use of the available



information, new technologies have been introduced in an effort to
provide new and improved information services. Although these infor-
mation services are establishing a position as an integral part of
the industrial, research, and academic environments, they are in an
operational category similar to that of the library in that they are
not by nature self-supporting.

Many difficulties are associated with the information problem,
including the large volume of relevant material, the fixed informa-
tion habits of potential users, the variety of user needs, the funding
of information services, and the legal problems imposed by existing
copyright laws. Continued development of information processing
methods and procedures, which are more effective from the viewpoint
of the user, will assist in minimizing the problems associated with

his increasing information requirements.

The Sea Grant Program

Large interdisciplinary programs are noi new. One such program
that should be noted here, started with the Morrill Act which was
enacted on July 2, 1862. This Act was designed to strengthen the
nation's agricultural capabilities through a combination of academic,
research, and extension activities. The fact that today the United
States is the most advanced agricultural nation in the world, illus-
trates the success which may be partially attributed to this program.
A sihiTar program, enacted by the Senate and House of Representatives,

is the Pell-Rogers Act, Public Law 89-688, The National Sea Grant



Coll:z;2 and Programs Act of 1966 [29]. The National Science Founda-

tion [20, p. 1] points out that:

The purposes of this Act in summary are: initiating and
supporting activities that will result in the "gainful use"
of marine resources by providing "greater economic opportuni-
ties, including expanded employment and commerce; the enjoyment
and use of our marine resources; new sources of food; and new
means for development of marine resources" through programs of
research, education and training of skilled manpoweyr, and ad-
visory services.

The National Science Foundation identifies the three major
categories of effort to be conducted under the Act as follows:

(1} Training--to train personnel as participants in the fields which
are relevant to the development of marine resources; {2) Research--to
provide for research, involving practices, techniques, and equipment
design, which will accelerate marine resource development; and (3)
Extension and advisory services--to develop programs which will pro-
vide for the transfer of information and technology to the scientific
community, the business community, interested persons in the related
fields, and the general public.

The Sea Grant Program, then, has been initiated under the concept
that it will have an impact on marine resource development which is
similar to that which the agricultural programs have had on agricul-
ture. As indicated, the Sea Grant Program conducts major activities
in the areas of research, education, and extension and advisory ser-
vices. The population to be served ranges from the research scientist
requiring access to highly technical information, to the shrimp boat

operator who needs improved hardware to harvest various marine crops,

to the citizen who needs to understand the activities of the program.



One might visualize a significant intermediate focus of this system
as being the "salty" port agent, who must be to the fisherman what
the county agent has been to the farmer.

Conventional information systems do not have the capability of
providing services to such a diverse population., The information
required and which should be made available includes marine resources
represented by people, activities, and facilities. In addition to
providing information about those resources represented by our oceans
and the areas that are adjacent to them, provision must be made for
handling informal knowledge, routine services, and a variety of
published material which is made available by major information

systems,

The Study in Perspective

Large multidisciplinary activities, such as the Sea Grant Pro-
gram, have extensive requirements in the area of information acquisi-
tion, processing, and transfer, Facilities such as the university
library, or departmental libraries, are not flexible enough to provide
services which may be tailored to the needs of such activities. Their
major role is one of serving as a depot for published material. Large
federal information resources, while extremely valuable, are not
readily accessible to the researcher and the various user groups
associated with the program. They are physically remote and have no
real association with the user population. They are not adaptable to

activities such as extension and advisory services. In short, the



infor: . .ion needs of this type of program seem to go far beyond the
mission of existing 1ibrary and information facilities.

It must also be pointed out that at the present time there is no
recognized or codified body of information available to form a data
base for a marine resources information system, There is no single
academic unit or field which will encompass the many areas of interest.
The relevant information exists as a part of many disciplines and has
not been assembled into a single collection. The National Agricul-
tural Library [32] provides a document repository for all published
agricultural information. The Agricultural Information Service [31]
provides a mechanism whereby the extension services of each state can
disseminate the results of research and development to the agricul-
tural community. These facilities illustrate a portion of the
organized information activities utilized by the Land Grant Program.
The Sea Grant Program is new, and a variety of information activities
must develop in parallel with its various research, extension, and
educational services,

The basic information problem which will be considered in this
dissertation is perhaps best described by Figure 1. The marine
resources information which represents personnel, activities, and
facilities, must be identified and descriptive information must be
made available. These areas form the basis of much informal knowl-
edge. In addition, conventional information in the form of available
knowledge represented by standard publications and that contained in

major information systems must be identified and made available. The
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primary goal of the specialized information center, as outlined in
this study, is to provide a focus to satisfy current jnformation
requirements of the Sea Grant Program participants and to serve as a
base for future growth of information services. Major objectives of
this center are: (1) to facilitate communication to and among those
who actively participate in the program, those who have a special
interest in or may benefit from the program, and the general public;
(2) to provide access to such items as expertise, marine resource
activities, and facilities which are available to support such marine
resource activities; (3) to provide access to a significant sub-set
of technical marine resources information; and (4) to provide Timited
auxiliary services such as specialized assistance in information and
computer technology to program participants.

In discussing the many new information services which are being
made available, the Committee on Scientific and Technical Communica-
tion (SATCOM) [24] points out that: "Frequently, all that keeps the
user from complete bewilderment is his ignorance of what is avail-
.able. We badly need a tool, or tools, that will provide guidance to
users of diverse backgrounds and with varying requirements for com-
pleteness of coverage." In short, there is a growing need to bridge
the gap between the user and available services, as well as providing
selected supplementary information and advisory services. This is

the projected role of the Marine Resources Information Center,
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CHAPTER TII
TECHNICAL INFORMATION SERVICES--AN OVERVIEW

The federal government sponsors the development and operation of
several large information services. In many cases these services are
mission oriented, in line with the activities of the sponsoring
agency. Professional societies also have recognized their responsi-
bilities in the area of information processing and are working to
minimize the information problems which face their members, In
addition to the usual technical journal, many societies are providing
secondary services oriented to the material being published in their
respective fields.

In 1966 the National Academy of Sciences and the National Academy
of Engineering established the Committee on Scientific and Technical
Communication {SATCOM), This committee had a mandate to study the
ways in which information is handled and technology is transmitted,
and to formulate recommendations to private organizations and the
federal government in regard to information activities. A recent
summary [25, pp. 7-8] of their three-year study pointed out that:

. . . Scientific and technical information is the main
product of research., . . . This information . . . 1is the base
for further steps ahead; it is the lifeblood of progress. The
effectiveness of future work in universities, government
laboratories, and industry depends on maintaining a vital flow
of scientific and technical information, a task for which effi-

cient means of transfer are needed,

There is no doubt that the fifty-five major recommendations made by
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this prestigious committee will have a significant impact on the
acceleration and upgrading of information activities in this country.
Technological advancements in the fields of computers and micro-
graphics are far ahead of the application of existing capabilities
to information processing. While the degree of application varies
from center to center, it is safe to say that the utilization of
computer and micrographic technologies in information systems is
considerably lower than that possible with state-of-the-art hardware.
The lack of proper utilization of computers can probably be attrib-
uted, in part, to a shortage of technical expertise in our primary

information storehouse--the Tibrary.

Types of Information Centers

According to Salton [23, pp. 4-6] information centers may be
categorized into three general types: (1) depots and tibraries,

(2) abstracting and indexing services, and (3) information analysis

centers, A brief description and example of each of these types of

centers will serve to provide some indication of the scope and limi-
tations of their services.

In the category of depots and libraries, federal agencies pro-
vide support for many large centers which have the responsibility for
maintaining large collections of published material. One such
center, possibly the largest now in existence, is the Clearinghouse
for Federal Scientific and Technical Information which provides a

central location where one may obtain information on the results of
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research sponsored by the government in the areas of science and
technology. Two publications of this center, the U. 3. Govermment
Research § Development Reports and the U. 5. Government Research &
Devzlopment Reports Index, provide a semimonthly announcement service
to identify recent acquisitions. This type of center has the function
of acquiring and storing selected published materials and then making
this material available to some limited user population,

The Water Resources Scientific Information Center (WRSIC) is a
good exampie of an abstracting and indexing center. It issues a semi-
monthly publication entitled Selected Water Resources Abstracts
covering the field of water resources. This center was established
by the Secretary of the Interior in 1966 as the first component of
the Natural Resources Scientific Information Center. The services of
such centers are normally restricted to the preparation and dissemina-
tion of abstracts and indexes.

One example of an information analysis center is the Nuclear
Safety Information Center which is supported by the U.S. Atomic
Energy Commission. This center is described by Buchanan and
Hutton [2] as one which provides specialized analyses in the field of
nuclear safety. Although a number of publications are offered by this
center, the normal function of such centers is to provide in-depth
analytical studies in specified subject areas. Swanson [27, p. 50]
indicates that a recent survey lists twenty-two such centers estab-
Tished by the Department of Defense and fourteen established under

the Atomic Energy Commission,
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A fourth significant type of information center, which should be
included in any categorization, is the data center. The National
Oceanographic Data Center, supported by marine oriented federal
agencies, maintains information of an unpublished but scientifically
significant nature. The type of data collected by this kind of
center may be in digital or analog form and is usually collected in
such volume that it may need to be processed so that only raw summary
data may be stored. Researchers may publish findings based on
analyses of the data, but the raw data could serve as a valuable
resource for other researchers at a later date. This type of center
then, has the function of maintaining data which most centers would
not have the capabilities to store and process with their conven-
tional techniques.

The emphasis being placed on the problem of information acquisi-
tion, storage, processing, and dissemination indicates that the
governmental, industrial, and academic communities recognize the fact
that there is a problem to be solved. The book by Maria Dembowska [7]
outTining information probliems and trends in Poland and the Worid
Guide to Science Information and Documentation Serviees [35], spon-
sored by the United Nations Educational, Scientific and Cultural
Organization {(UNESCO), give some indication that scientific informa-
tion problems are being recognized on a world wide basis. The Food
and Agriculture Organization (FAD) of the United Nations is very
active in work directed toward the international use of marine

oriented <information. 0'Connor and Saila [19, p. 151] cite The
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Curvent Bibliography for Aquatic Sciences and Fisheries, produced
by the FAO, as being the most comprehensive abstract journal in the
aquatic sciences in terms of the scope of subject and journal

coverage,

Information Systems

A considerable number of major technical information centers
of various types are being initiated. These information centers are
designed to supplement the traditional sources such as libraries,
personal collections of information, and persconal contacts. Each
information center offers services which are provided through the
operation of various information systems, While information systems
may vary greatly in terms of the available output, Figure 2 presents
a general overview of the basic processes associated with a typical
technical information system.

A variety of material must be screened for the selection of that
which is to be included within the data base, A conversion process
is required to develop a surrogate which is suitable for the selected
material. This conversion, in most cases represented by ahstracting
and indexing procedures, requires the involvement of a technical
specialist in the associated field of study. A desirable tool for
this process is a thesaurus, which lists a predetermined vocabulary
that insures a reasonable degree of uniformity in the indexing and
retrieval of subject material. The surrogate may take the form of

author or specialist generated abstracts, index tables, index terms,



Fig. 2. A Technical Information System
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code tables, linkages and various combinations of these types.

The interface techniques represent the user access mechanisms
for the available services. Current awareness services may include
abstract bulletins, permuted key-word-in-context (KWIC) indexes,
citation indexes and selective dissemination of information (SDI)
notices. Retrospective search services include the manual search of
material received under current awareness services by the user, as
well as automated searches of a large historical data base. Pre-
determined profiles, which specify the interests of a particular user
or class of users, are normally used in both the current awareness
and retrospective search procedures.

The major determining factors affecting the services offered
involve the system user and his needs. System evaluation, or a
measure of system effectiveness, must consider the elements of:

(1) timeliness, (2) relevance, (3) completeness, {4} the cost func-
tion, and (5} the flexibility of the system.

It may be noted that variations in the input, such as replacing
published material with information covering personnei, activities,
or facilities, could result in similar selection and conversion pro-
cesses, the surrogation processes, and interface techniques. This
use of input data, which describes something other than printed
material, introduces a new element into the evaluation process. This
element is one of validity, insuring that the referenced item is, in
reality, as described.

It is probable that the personnel, or expertise, file would be
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more susceptible to validity problems than either the activity or
facility files. This possible inaccuracy could result from one of a
number of reasons.

1. An individual may sincerely feel that he is highly qualified
in some specialty field. His qualifications may be consider-
ably better than those of others in his own organization.
However, when compared with other individuals who routinely
work in this specialized area, he may, in fact, be con-
sidered a novice,

2. A person may have impeccable qualifications on his vita
sheet, reflecting extensive academic and research work in
some specialized area. This individual may not be able to
produce results when faced with a realistic problem,

3. As a result of modesty, the most capable and qualified
individual in a given field may feel that he really doesn't
know enough about this field to be considered an expert.
Many highly qualified individuals may be overlooked and,
consequently, not be included in the file,

Although item 3 could be included in the "completeness" element
which was previously listed, it is important that such files reflect
a true picture of available resources.

Wwhile there may be many possible solutions to this problem of
validity, only two will be discussed. First, it would be possible
to assemble a group of experts in each general area of interest and

have them suggest candidates that should be included for a number of
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specialties. Only those individuals chosen by the experts would be
asked to participate in the data base.

A second approach would be to use recommendations of the panel
of experts to assign a weighting factor to selected individuals in
the various specialties. A person would not have to be picked by an
expert to be included in the file, but his expertise would not have
the same ranking as someone who had been selected. This process
would allow flexibility within the file while insuring a certain
amount of accuracy in the data,

Similar procedures could be used for assuring the validity of

the activity and facility files if this seemed to be necessary.

The Rationale for National Information Centers

The federal government, which sponsors a large part of all basic
research, has recognized a need for a clear government policy on tech-
nology and information transfer, Dean Harvey Brooks [1, p. 2] of
Harvard, chairman of the National Academy of Science's Committee of
Science and Public Policy, described this need as early as 1966 by
stating that:

. . a rapid rate of technological innovation is an
important ingredient of economic growth, and that henceforth
federal agencies engaged in the support of R. & D. should
attempt to shape their policies with due attention to their
economic impact--including particularly the horizontal trans-

fer of technology from the immediate purposes of the agency
to other purposes and to the civilian economy.

President Johnson, in a 1967 message [30, p. H3648] covering the

sixteenth annual report of the National Science Foundation, encouraged
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the development of national information systems with these words:

To be fruittul, scientific and technical information must
quickly reach those who can use it. As the voTume of research
grows, this becomes harder to achieve. . . . The Foundation
will, therefore, institute new programs to devise improved
systems for handling scientific information, and will work
with other government agencies to estabiish standards for
federal technical information programs.

Thus the government recognizes the current need and ultimate pay-
off associated with the availability of adequate major information
centers. From a practical viewpoint, the very nature of these infor-
mation centers demands that in order to avoid duplicate processing of
all covered material, the major functions must be centralized.

It may be seen that a variety of major federal and nonprofit
information centers have been developed to assist the storage, dis-
semination and current awareness activities associated with technical
information. Cach center is designed to serve a particular group of
users by way of specialized information services. While these
centers do not provide the complete solution to technical information
problems, they do represent a reasonable approach which eliminates
excessive duplication of effort.

Support for information activities of the marine resources
program at the national level could take the form of a center as
illustrated by Figure 3. Such a center could provide a variety of
services which would be impractical to maintain at a Tower level,
These services include an abstract bulletin, a selective dissemina-

tion of information (SDI) service, and a retrospective search service.

This national center would receive support from and provide
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support to a number of regional specialized information centers. It
would provide a framework within which there could be a uniform
development of national marine resources information activities.

Such a center could provide a basis for standardization of the common

information activities of each institutional program.



CHAPTER IV

THE SPECIALIZED INFORMATION CENTER CONCEPT

An information center is described by Barbara Frautschi [10,

p. 382] as being "an organization for acquiring, processing, and
disseminating technical information." The processing and dissemina-
tion functions are accomplished by a series of information systems
which she also defines as "a network of information services pro-
viding facilities by which information and data are processed and
transmitted from originator to user." Each information system
utilizes a data base which consists of a collection of data concern-
ing some particuiar fact, subject, or event.

The term “specialized," when used in conjunction with the words
"information center," may be somewhat misleading since it is diffi-
cult to imagine an information center which is not specialized to
some degree. As previously mentioned, information centers were
categorized into four general types based on their function, It
might also be said that information centers may be classified as
either general or specialized depending on their relationship with
the user, subject matter coverage, or flexibility with respect to
user needs., The general information system represented by Figure 4
could very well be a national mission oriented center which covers a
broad information spectrum in the area of marine resources. A large

system such as this could be capable of serving thousands of users
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by utilizing highly sophisticated and efficient automated systems.
Such a center could effectively serve as a clearinghouse for a
number of smaller satellite operations and effectively minimize
unnecessary duplication while accomplishing those tasks which would
be uneconomical on a small scale,

While one must acknowledge the reguirement for large mission
oriented general information systems there is still a definite need
for the development of small specialized information centers which
can serve the local interests in a responsive manner. Figure 5
illustrates what might be considered a specialized information
system for a group of sea grant activities which have special
interests in the areas of the shrimp fishery, dredging and sea food
technology. It should be noted that while the large information
center would serve a broad spectrum of interests with broad coverage,
this specialized center would contain spikes or groups of spikes

representing high coverage in certain areas of marine resources.

System Methodology

In the process of accomplishing the stated goal of providing a
focus for the information activities of the Sea Grant Program, the
specialized information center would serve both as a recipient and
an initiator of marine resources information. The role of recipient
would include the selection and acquisition of available information
concerning marine resources. The role of injtiator would involve the

collection of marine resources information concerning: (1) personnel--
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personnel within the geographical area covered by the program, who
have a prime interest in some specific field which would provide
support for the marine resources program, (2} activities--ongoing
activities such as research projects, extension demonstration pro-
jects, and other activities which would be of particular value to
this program, and {3) facilities--facilities such as research centers
and/or laboratories, research and training vessels, and such items

as major information resources as well as listings and descriptions
of marine related associations and organizations.

Within the geographical area to be covered by the specialized
information center, several "centers of competence" would be desig-
nated for areas such as those previously mentioned--the shrimp
fishery, dredging, and sea food technology. These "centers of
competence” would serve as a vehicle for the identification and
acquisition of expanded resource information.

The information thus assembled into various files would be made
available in the form of listings and microfiche copies to a 1imited
number of sub-centers which would be serviced by the local special-
ized information center. The primary role of these sub-centers would
be to make the collection of information more readily avaiiable to
groups of users or participants in the Sea Grant Program,

An additional major function of the staff associated with the
information center would be to serve as an interface on matters
regarding information services and resources. Assistance would be

given in such activities as Tocating information regarding specific
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problem areas, providing referrals of available marine expertise, and
technical assistance in the area of information science. One example
of technical assistance during the current project year involved the
preparation of a computer generated bibliography utilizing data which
was collected by a participating researcher.

A third major function would involve the maintenance of a dis-
tribution system centering around a mailing address service. Those
users requiring access to a mailing list that identifies people
having an interest in the marine resources could participate in and
utilize this system as required., This system would regularly serve
as a mechanism for the distribution of general newsletters and news
release items, both of which would assist irn keeping the public
alerted to developments within the Sea Grant Program.

It should be noted that the major functions which have been
outlined are designed to provide a service to the Sea Grant Program
as it exists today. It is recognized that as the program deveiops,
more emphasis will be placed on the extension function and therefore
the services required to support this activity will show a corre-

sponding increase as this change takes place.

System Parameters

In its role as a service organization the Marine Resources
Information Center must strive to provide the verv best information
services, consistent with available resources. The factors which

1imit the performance of such a center include available funding,
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technical capabilities, lack of a recognized body of information,
available technical information, legal restrictions, and user con-
siderations.

In the area of funding, there are no strict guidelines as to
the amount of money which could or should be set aside for informa-
tion activities. It is safe to say, however, that the Tevel of
funding will in all probability always amount to some small percentage
of the overall program expenditures. It should be pointed out that
such an information center is more than just a supplementary library
facility. When functioning in its full capacity the center will
serve as an aid to the management function, the public relations
function, the extension function, and the advisory services function,
In the final analysis, the level of funding should be decided by an
enlightened program management and should be based on the value of
services provided to the overall program,

Technological capabilities, as such, should impose only minor
limitations to the development of adequate information services. The
technologies associated with computers and micrographics seem to be
most applicable and they are currently developed to an extent which
far exceeds our abilities to use them at this time. In both areas
the level of use will be limited to some extent by the level of
sophistication which can be justified. The area of micrographics
currently suffers from a lack of standardization, both in hardware and
media. It might also be pointed out that one of the major deterrents

to the extensive use of micrographics is the lack of a quality, Tow
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cost reader.

The current lack of a recognized body of information and the
lack of a clearinghouse or library for such information can best be
solved at the national level, The absence of a thesalrus will
severely 1imit the indexing and subseguent storage and retrieval of
marine oriented publications. Facilities similar to the National
Agricultural Library (NAL) and the Water Resources Scientific Infor-
mation Center (WRSIC) will probably be estahlished for the marine
resources program in the not too distant future.

Current copyright laws, in existence since 1909, have never
undergone major revision. This failure of the legal basis for some
types of information usage to keep pace with the changing information
environment imposes severe restrictions on certain information ser-
vices. The problems center around the cquestion of an author's rights
versus public interest. The SATCOM report [24, p. 232] has summarized
the main issues as follows:

1. The need to provide for and facilitate the free flow
of information by every possible means.
2. The need to assure merited recognition and, where
applicable, material returns to an author for his efforts.
3. The need to protect the equity held by those who
venture resources on assuring the availability of informa-
tlon.4‘ The need to protect the identity and integrity of an
author's work.
While much study and discussion have been directed to this problem the
last three to four years, there is no clear solution in sight at this

time.

1t is likely that the most formidable limitations of such a
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specialized information center involve user considerations. The user
needs must be identified, a determination must be made regarding the
best method for satisfying these needs, and the resulting services

must be presented in such a way that they will be accepted. In many
cases the information habits of the user must undergo some change
before the service will be of significant value. Factors which can
contribute to such a change include an awareness of available services,
the ease with which the service mav be used, and the results obtained

by utilizing this service.

System Advantages and Limitations

Positive considerations covering the specialized information
center concept are primarily based on the fact that a small, local
information facility can provide a significant information service to
the individual user. It can tailor the information content of its
services, the scope of its data base, and to a certain extent, the
format in which its information products are presented, to the
characteristics of the local user population. The existence of such
a local center should also provide considerable benefits in the area
of user education in the techniques of modern information processing.

In terms of overall benefits to the marine resources program on
both the local and national levels, the existence of such information
activities should help to provide an identity and visibility to the
program and its accomplishments. This type of center should be of

considerable value in the establishment of a national center for the
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marine resources program, It would be extremely useful in the estab-
lishment of numerous "centers of competence” and could pfovide the
basis for the development of a national inventory of expertise,
activities, and facilities in the area of marine resources.

Many limitations which will affect this type of specialized
information center were discussed in the section on system parameters.
Proliferation of several small information centers could result in
much unnecessary duplication which could be minimized by the estab-
lishment of a national information center. [t is also safe to assume
that without the existence of such a national center the information
resources of smaller specialized centers will be severely limited.

It is evident that numerous informal information activities will
exist in a program of this size if there is no formal channel within
which they may be developed. A major premise of this study is that
the development of marine resources can be accelerated by a smail,

user oriented information structure.
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CHAPTER ¥
THE MARINE RESOURCES INFORMATION CENTER

In keeping with its role of providing a focus for information
activities within the marine resources program, the Marine Resources
Information Center is designed to initially function in three major
areas. These dreas énd their related systems are:

1. Resource Information

The Microfiche Technical Information System
The Expgrtise Information System
The Activities Information System
The Facilities Information System
The Information Sub-Center
2. Information Dissemination
The Information Distribution System

3. Auxiliary Services
A11 systems of the center are nowloperational and are being utilized
by the Texas ASM marine community. A discussion of each system will
serve to provide an insight into the capabilities and potential

offered by such a specialized information center.

Resource Information

. Four major systems and their related files have been developed

to provide coverage for various types of available resource
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information. Each of these systems, including a description of their
individual data base, as well as input, processing, and output pro-

cedures and formats, is presented.

The Microfiche Technical Information System

The primary purpose of this system is to provide a mechanism
wherein a significant sub-set of relevant printed information may be
made available to the users of the system. This system makes use’ of
microform technology to provide a means of storing the available
information. An overview of the various procedures representing the
selection and conversion process, the surrogation process, and the
mechanism provided as a user interface is shown by Figure 6.

The selection of microform as the primary medium for storage and
distribution of technical information was based on its cost and space
saving characteristics. Microfiche was selected over other types of
microform because of its inherent flexibility and adaptability to a
unitized set of information. It provides an efficient storage vehicle
for most printed material and technical reports in their use as
reference tools.

Microfiche has become a generally accepted medium for the record-
ing and distribution of technical information by major federal infor-
mation centers. Barbara Frautschi [10, p. 383] defines microfiche as
a "transparent sheet film containing micro or miniaturized pages ar-
ranged in a grid pattern by rows." These sheets of film usually con-

tain a title and associated reference number which can be read without
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magnification. A standard microfiche is described by the Committee
on Scientific and Technical Information (COSATI) specification as a
sheet of film which is 105mm x 148.75mm, or approximately four inches
by six inches in size. Each sheet of film is intended to provide for
sixty images or frames, which are arranged in five rows of twelve

frames each,
Input Procedures

Material is accepted for inclusion in the data base in either of
two forms. First, hardcopy of any reasonable size may be accepted
and photographically converted into microfiche form, and second,
material which has already been converted to microfiche form may be
routed through the cataleg procedure for inclusion in the file. To
qualify for inclusion in the file, material must be relevant to the
marine resources program and its use in this system must not violate
existing copyright laws.

Procedures have been developed to allow anyone to submit hard-
copy for inclusion in the file. Sources of material which has already
been converted to microfiche form are somewhat limited; however, the
volume and scope of this material is significant. Two major sources
are the Clearinghouse for Federal Scientific and Technical Information
and University Microfilms.

While University Microfilms has exclusive contractual arrange-
ments for microfilming a great number of major periodicals, the actual

acquisition of this material in microfiche form has been disappointing,
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Factors contributing to the difficulties involved in using University
Microfilms as a primary source include: (1) their basic recording
medium is 35mm film, {2} material is apparently filmed annually and
therefore not available on a current basis, and (3) it is extremely
difficult to obtain perioedicals in microfiche form.
Government-sponsored research development reports and transla-
tions of foreign literature constitute the primary types of informa-
tion available throdgh the Clearinghouse for Federal Scientific and
Technical Information. The availability of material is announced
through a semimonthly publication entitled United States Goverrnment
Research Development Reports. A more selective semimonthly announce-
ment medium entitled Announcements in Science & Technology provides
information in a subject oriented format. This service identifies
available material in a varicty of specific categories. The user may
subscribe to the listings which cover those categories of particular

interest.
Preparation of Microfiche

A pictorial representation of the steps involved in the prepara-
tion of microfiche from hardcopy is given in Figure 7. The faciiities
being used in this process are those maintained by the Information
Science Laboratory of the Texas A&M University Industrial Engineering
Department. The control forms which are utilized in this process are
shown in Appendix A, along with instructions for their use.

Microfiche are generated in the iaboratory by what is known as
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a Jacket system. As may be seen from Figure 7, the original document
is photographed by a 16mm camera, After being photographed, the
original documents are temporarily filed until such time as the film
has been processed. As the film is inserted into the jackets it is
checked for quality and completeness. At this time the documents are
disposed of as directed by the individual who submitted them.

Film is normally purchased in either 100- or 200-foot rolls and
the purchase price‘includes developing of the film by the vendor.
While the exposed film is being developed, the jackets into which the
film will be inserted must be labeled to provide a visual identifica-
tion for each particular fiche. The microfiche accession number and
an abbreviated title are typed along a narrow opaque strip at the top
of the jacket. This identifying information permits the selection of
the desired microfiche by the user of the file, The jackets used in
this process are transparent microthin mylar which is approximately
4" x 6" in size and contain horizontal chambers for the insertion of
Tomm film either in strips or single frames. Each 4" x 6" jacket can
hold approximately sixty 8-1/2" x 11" documents.

A piece of hardware known as a reader-filler is used to combine
the film and its associated jacket. In this process the film is
visually edited just prior to its insertion into the horizontal cham-
bers of the jacket. The completed master jacket is now ready to be
processed for distribution,

The next step involves the creation of duplicate copies of the

material and it is at this point that the microfiche obtained from
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other sources are included in the process. In the printing process
the original or master copy and a sheet of diazo film are inserted
into a piece of equipment which exposes the film by means of a
mercury vapor lamp system., A separate processing unit is then used
to develop the exposed film. The original microfiche or the micro-
fiche jacket is filed in a master jacket file. One copy of this
fiche or jacket is placed in a master fiche file and one copy of each
fiche is distributed‘to the various user files which are maintained

in the informaticn sub-centers.
Microfiche Catalog Procedure

The catalog procedure as shown in Figure 8 results in a set of
indexes which permit the user to access the microfiche file. Sample
coding forms and instructions for completion of these forms are
shown in Appendix A. .The work described in this section may be per-
formed in parallel with the preparation of the microfiche.

Basically the process used to catalog the various entries
permits the collection of six types of information. These are:

(1) type of reference, (2) author(s), (3) complete title, (4) descrip-
tive material, (5) descriptors, and (6) abstract. Only the first

four of these items are required. The descriptors and abstract may

or may not be included, depending on their availability,

The available data is typed on a microfiche data keypunch form
as shown in Appendix A. A coding scheme allows the assignment of a

code which is typed in columns 61 through 75 of the keypunch form.
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This unique code js assigned to each microfiche and is primarily an
accession number used as a cross reference in the microfiche index.
This reference number is also used to locate the desired microfiche
within the file,

The primary output of the microfiche catalog procedure is a
computer generated index prepared in a standard key-word-in-context
(KWIC) type format. This index contains a bibliography 1isting, an
author listing, and a key word listing, as illustrated in the
Appendix.

Cumulative indexes that reference all material in the file are
prepared annually. Supplementary indexes containing new material
added to the file, as well as all previous material for that par-
ticular year, are prepared on a monthly basis. The microfiche file
and index are located adjacent to microfiche readers in the various

sub-centers for convenient access by the user population,

The Expertise Information System

O0f the many information resources which may be utilized in con-
junction with marine related activities, one of the most important is
that body of information which identifies individuals and their
particular area of expertise. The President's 1969 Report to Congress
on Marine Science Affairs [13] indicated that "progress in marine
sciences in the 1970's depends in large measure on an expanded base
of manpower. . . ." The specialized interests and capabilities of our

available manpower are not now being utilized to the fullest extent
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possible, The availability of expertise information should serve to
expand the current manpower base.

Large organizations maintain "people" lists serving a variety of
purposes. The personnel department maintains an empioyee file con-
taining information regarding an employee's personal history, aca~
demic background, previous employment data, and possibly performance
evaluation by the employee's supervisor. An aggressive sales depart-
ment would maintain records of past and potential customers., A
retail credit department would maintain data to evaluate the financial
responsibility of customers who may wish to charge purchases.

Information regarding specialized capabilities and interests of
available personnel is not being collected and made available as it
should be. The routine informal sources of information, center around
the so-called "invisible colleges." These are characterized by a
group of individuals having a personal knowledge of the detailed
abilities and activities of a Timited number of associates who are
active in their field of endeavor. In a more formal setting, the
professional societies and trade associations maintain membership
lists which may be used to identify the members according to primary
training or current occupation. Among the major efforts in this area
one must include the National Register of Scientific and Technical
Personnel which is sponsored by the National Science Foundation. The
purpose of this register is to provide a central clearinghouse for
scientific and technical resources.

Is this type of information regarding expertise, of value, and
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would it be used if it were availabie? Possibly not, if one were to
consider a small, closely knit organization where each individual has
knowledge of the capabilities and interests of everyone in the group.
However, in a large, interdisciplinary undertaking such as the Sea
Grant Program, a detailed knowledge of the activities and capabilities
of other individuals associated with the program is not possible to
any great degree. It would be desirable to have some formal mechanism
for making information available regarding the skills of a large num-
ber of individuals with an interest in marine resources and supporting
areas. Such an information resource, in the form of a usable data
base, should assist in providing a more optimum utilization of exist-
ing manpower,

Specific examples which illustrate the potential usage of such
a file within the Sea Grant Program might include the following:
{1) use of the file by the program director for the establishment of
a project team to work in a particular problem area, (2) use of the
file by an industrial firm to identify an individual who has knowledge
and experience in a specific technical area, and (3) use of the file
by a researcher to identify individuals who are currently working in
an area of particular interest to the person making the query. Given
the availability of a good expertise file, one may project many addi-
tional uses of this nature,

The major problem areas associated with making this type of
information available are the acquisition of adequate, valid informa-

tion and the maintenance of this information on a current basis. The
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acquisition problem includes the selection and identification of

those individuals who will be requested to participate by responding
to a questionnaire. The questionnaire must be carefully prepared to
minimize the time and effort involved in its completion. Once a
questionnaire has been developed the actual collection of the informa-
tion is difficult. People are continually deluged with a varjety of
paperwork and it is natural to take care of only those items which
seem to be of greatest importance. In many cases, the response rate
for questionnaires 1is generally quite Tow.

Individuals who are asked to complete the questionnaire and be
listed in the file must understand the utility and value of the file,
They must be able to see how such a file may be used and why it is
better than currently available information. As discussed in Chap-
ter II1 some procedure must be established to insure the accuracy and
completeness of expertise information, Once a good data base has been
established its value will rapidly decrease with time unless adequate
update procedures are used. It is imperative that this type of infor-
mation be updated on at Teast an annuail basis to insure current, valid

data.
Expertise Data Acquisition

The population considered for initial development of this
expertise file has been Timited to employees of Texas A&M Universaty.
A letter and initial questionnaire were sent to 987 faculty and staff

members, To date a response has been received from 182, or 18.4
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percent, of those contacted.

Some five months later a machine generated letter and detfailed
listing of existing data was distributed to each individual in the
file. The purpose was twofold: (1) to provide a validity check on
the information in the file, and (2) to obtain two additional items
of information which seem essentié] for better file utilization. The
response to this query was 82.1 percent and many corrections were
made to the data.

Based on the data obtained from the first two contacts with par-
ticipants, a new guestionnaire was designed to combine the previous
ones and to be used as new names are added to the file., This ques-
tionnaire, as shown by Figure 9, may be used for direct keypunching
of the data for the file, A limited amount of editing and additional
coding by the staff of the information center is required.

The form is short as well as easy to complete and return in a

minimum amount of time. Data is requested in six major categories.

Identification.--Basic information is requested to facilitate the

identification and location of each participant,

Expertise.--The individual is asked to specify up to six areas of
expertise thch do not necessarily relate to marine activities. These
areas of expertise, expressed in the person's own words, serve as the
basis for a sort in the processing of the data and provide one major

entry to the file.

Broad expertise categories.--In this section the individual is




MARINE RESOURCES INFORMATION CENTER
PERSONNEL EXPERTISE FORM

IDENTIFICATION::

NAME,

TITLE

BUSINESE ADDRESS

Department

Qrganizaktion

City State Zip

Phone: (XXX-XXX*XXXX)

{indicate up to © areas of expertise - not necessarily relating

EXPERTLSE : ) L.
—— to marine activitias)

BROAD EXPERTISE CATEGORIES: In order to provide a broad categorization of
personnel, please ldentify the area{s) which best describes your expertise
by checking up to 3 of the categories shown below. Use numbers 1, 2, or 1
te signify them in order of decreasing importance,

Resource Management Mineral Exploration & Personnel & Training

Engineering Dezign Recovery Physical Oceancgraphy &
Marine Engineering Chemical Processes Meteorology
Marine Biology & Food Techpclogy & Product pevelop@ent,
— . . Processing Marketing & Finance
Fisheries
EDUCATION: PEGREE MAJOR

WORK EXPERIENCE: Briefly indicate type and number cof vears.

Current Position:

MARINE BELATED ACTIVITIES: Flease indicate your current involvement in marine
activities,

WHEN COMPLETED, Marine Rescources Information Center
PLEASE RETURNM THIS FORM TO: Office of the Sea Grant Program
Texas A&M University
College Station, Texas 77842

Fig. 9. Personnel Expertise Form

48
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asked to specify categories describing up to three areas of expertise,
in order of decreasing importance. The latitude of this categoriza-
tion is recognized as being limited and may be expanded slightly at
some future date. The previous section was intended to give almost
unlimited freedom in the description of one's expertise while this
section is designed to give a more restricted grouping of the individ-

uals included in the file,

Education.--Information is requested regarding the degrees re-
ceived and major areas of study. This provides the user of the file

with a brief summary of the formal training of the individual.

Work experience.--The person is asked to summarize nhis previous

work experience in terms of type and number of years. He is also

requested to provide information regarding his current position,

Marine related activities.--This question was inciuded to pro-

vide an indication of current involvement, if any, in marine activi-

ties,

It should be noted that only & minimal amount of information is
reques ted under each category. This file is not designed to provide
a complete vita sheet on all participants, but is intended as a quick
reference to individual expertise information.

The data sheet is edited by the information center staff to
insure completeness of the data. During this editing process a

departmental code is assigned, numerical codes representing broad
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expertise categories are assigned, and general occupational codes
based on the information regarding current position are assigned,

In order to simplify the file maintenance procedures, special
computer programs have been written which will automatically generate
a form letter designed to assist in periodic updating of the file.
These Tletters are personalized to the degree that the individual's
name and address are printed in the upper left-hand part of the Jetter.
Mailing labels are also printed at the same time to assist in the dis-

tribution of the printed material,
Expertise Data Presentation

Once the data has been converted to machinable form, it is then
processed into a format designed for easy access by the potential user,
This information is made available in the form of a variety of com-
puter listings, which are supplemented in many cases by biographical
data sheets on the individual participants,

Typical copies of each type of listing are shown in Appendix B.

A brief discussion of each listing is given below.

Detailed listing.--This 1ist is the basic reference portion of

the expertise data file. It is the only section which contains all
of the data on each individual included in the file. A1l other
lTistings refer to this basic format in order to eliminate a gross
dupiication of material. The reference code, presented as the first
item of data on the detajled Tisting, provides a vehicle for all

references to the file., 1In addition to this reference code, all
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Tists also show the name of the referenced individual for the con-

venience of the file user,

Alpha listing,--This 1ist provides a means of accessing the file

alphabetically according to last name.

Departmental Tisting.--This Tist provides access to the file by

department. The listing could be changed to reflect organization
rather than departmeht as the file is expanded and the scope of the

population is enlarged.

Specialty listing.--The organization of this listing is accord-

ing to the broad expertise categories which were designated by the
participant on the revised questionnaire, As previously mentioned,
the number of areas in this group may be expanded as circumstances

warrant.

Occupational listing.--Categorization by occupation is accom-

plished by the information center staff and is based on information
provided under the section which shows the current occupation of the
individual, The categories currently in use are: (1} teaching,

(2) research, (3) extension, (4) program planning, (5) administra-
tion, (6) technician, and (7) other. The processing procedures allow
for the assignment of up to three categories for each individual in
the file. QOne person could therefore be 1isted under the "teaching,”
"research," and "administration" categories if his work involved all

three of these areas. Expansion of the file beyond the university
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setting would necessitate expansion of the number of areas accord-

ingTy.

Expertise 1isting.--This breakdovmn should prove to be one of the

most useful entries into the file. [t is derived from the listing of
up to six areas of expertise, which do not necessarily relate to
marine activities, It is obvious from the data collected to date that
these expertise areas are very specific and, as a rule, not many

peopie will be listed under each category.

It is recognized that there are limitations to the various
categories and classifications which have been chesen to serve as
entry points to the file, Normal usage of the file should provide
feedback which will assist in modifications designed to improve file

dCCess.

The Activities Information System

The activities information system is designed to provide the
various users with an increased awareness of what is being done in
the area of marine resources, While the term "activities" could be
construed to mean everything from informal discussions to profes-
sional meetings and even to construction of facilities, the defini-
tion which has been used for initial file development is Timited to
ongoing research and extension projects. The procedures developed
for the acquisition and presentation of this information are flexible

and could be adapted at a later date to process additicnal categories



53

of activities.

The total federal marine science program budgqt for fiscal year
1963 amounted to approximately $516 million. This expenditure
represents federal activities being conducted in twenty-four bureaus
of eleven departments and agencies. A significant rumber of addi-
tional activities are funded by state agencies, commercial and
industrial organizations, 2s well as by public and private academic
institutions. The size and scope of such a program nakes it extremely
difficult, if 7ot impossible, for any one group to maintain an aware-
ness of the various projects and activities wnici are ih progress,

Perhaps the most sianificant inventory of research projects
available to the scientific community is maintained by the Science
Information Exchange {SIE) of the Smithsonian Institution. Each year
the Science Information Exchange recgisters over 100,000 research pro-
jects which are in the planning or onerational stage. These include
activities which are funded from all sources of support, both public
and private. Information maintainod on these projects is designed to
identify the source of preject support, the principal investigator of
the project, where the preject is being conducted, the date of the
project, and a technical summary of the planned work.

This information is made available for a modest fee, An elabo-
rate search algovrithm and coding scheme are used to make information
available by subject content, location, performing organization,
principal investigator, supporting agency, and time period. The

descriptive information is presented in a computer generated format
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and its use is restricted to the extent that it is not for pub]icat?on
or publication reference.

With such an elaborate service availuble at a reasonable cost,
one might justifiably question the reasoning behind the establishment
of a small system, which will, in a sense, compete with this type of
larger systems. In many ways a small regional operation could provide
a better service to its users, This could result from the collection
of data which was mo%e complete, more current, and better oriented
to the group it was intended to serve.

The local activities system is not intended to compete directly
with the Science Information Exchange, but it is intended to supple-
ment and make use of this service on a modest scale. Informal con-
tacts within this geographical region should facilitate the collection
of a reasonably complete set of data relating to marine oriented re-

search projects and extension activities.

Activities Data Acquisition

Information regarding marine resources activities must be
obtained from all possible sources. The services offered by the
Science Information Exchange are utilized to the extent possible, on
a regular basis. In keeping with the policy of the Science Informa-
tion Exchange, it would seem prudent to restrict the use of this
information to the extent that it may not be used for publication or
pubTication reference,

The main purpose of this file is to provide an awareness of
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ongoing activities in the area of marine resources development and to
assist in the elimination of unnecessary duplication of effort.
Therefore, only a minimal amount of descriptive information is re-
corded for each activity. When the user desires additional informa-
tion on a project of particular interest he may contact the desig-
nated principal investigator.

While the material is recorded in a free form format for computer
processing, the 1nfofmation is structured into six major types. These
are: (1) source of support, (2) principal investigator, {3) title of
project, (4) recipient institution, (5) descriptor terms, and (6)
project summary.

As the data is received by the information center it is recorded
on a form, as indicated by Figure 10, for keypunching. It may be
noted that the data keypunch form is designed for the recording of
descriptive data on the left and coded information on the right side
of the page.

The recording of data on the keypunch form is relatively simple
provided all of the data is available. While it would be advisable
to have data for each type previously specified, it is likely that in
many cases the descriptor terms and the project summaries may not be
available. Either or both of these items may be omitted and the
balance of the data will be processed, A detailed 1isting of the
classification used for the various activities is given in Appendix C.

A1l descriptive data is recorded in a relatively free form

format. This data will appear on the output sheets exactly as it is



MARINE RESQURCES INFORMATION CENTER

Activities Data Keypunch Form

Sheet _|_of 1
1 LW
NATIONAL SCIENCE FOQUNDATION NSFSGITAMUT DI 1231
FFICF OF SEA GRANT PROGRAMS 2
DGNALD O 1
PESTICIDE RESIDUES IN GULF COAST FISH 1
TEXAS A&M UNIVERSITY ]
NSTITUTIONAL SUPPQRT - 69/70 2
THE PURPOSE OF THIS INVESTIGATION I5 T0: 15]
(') DETERMINE THE LEVEL OF VARIGUS CHLIRINHTED HYDROCARBON p25) ]
E N VARTOU ) ST MARIN 35 1
(2) DETERMINE THE BRAIN ACETYLCHOLINESTERASE LEVELS 0F DA5
NGULF COAST MARINE FISH; P55
J(3) DETERMINE THE SITES OF GREATEST PESTICIDE POLLUTION OF 65
BGULF COAST ESTUARIES BY THE VARIOUS RIVERS OF TEXAS AS 75 1
NDICATED BY ] AND 2 ABOVE, DB5
4) EVALUATE THE POTENTIAL PUBLIC HEALTH HAZARD AS A RESULT P95
OF PESTICIDE LEVE N MARIN H AND THE ESTHETIC ASPECTS 105
OF PUBLIC CONSUMPTION OF FISH THAT MAY BE AFFECTED BY 115
ACETYLCHOLINESTERASE INHIBITION. 125
THESE PROCEDURES COULD RESULT IN EARLY RECOGNITION OF 135
CHRONIC POLLUTION SO THAT REMEDIAL ACTION COULD BE 145
NITIATED, 1T WILL ALSO IDENTIFY ESTUARIES THAT ARE SO 155
POLLUTED AS TQ BE A PUBLIC HEALTH HAZARD, 165
ATIQNAL SCIENCE FOUNDATION D;B 270 13
OFFICE OF SEA GRANT PROGRAMS £%_____
KNIGHT, H, G, %w
OMPILATION AND SYSTEMATIZATION OF LOUISIANA LAWS AFFECTING 022
LOUISIANA STATE UNIVERSITY 01
PROJECT SUPPORT - 69/70 023
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Fig. 10. Activities Data Keypunch Form



57

recorded on the keypunch forms. Although each 1ine is limited to
sixty characters, a total of ninety-nine lines could conceivably be
used for each data type.

The coding scheme incorporates a variety of information into
each reference number. Included are a supporting agency code,.a
recipient institution code, a data type code, a project type code,

and a project category code,
Activities Data Presentation

The information maintained in this data file is made available
through a series of computer generated reports or listings. An

example of each listing identified below is given in Appendix C,

Sponsor summary listing,--This Tist identifies each sponsor

included in the file and shows the code associated with that sponsor,
The user is provided with a means whereby he can quickly determine
whether or not a particular sponsor is providing support for any

activity included in the activities file,

Recipient summary listing.--Each recipient institution which is

represented in the file is shown along with the four-digit code which
identifies that particular institution. This list provides the user
with a quick reference to those institutions participating in the

program by having activities included in the file,

Activities classification summary.--The activities classifica-

tion scheme is presented in outline form and the user of the file may
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determine whicnh classification he should check in order to review
those activities which may be of interest.

Each of the three previous Tistings have provided a summary
information for some particular categorization used by the file, with
no mention of individual projects or activities. The following
listings make reference to individual activities and each 1ist pro-

vides a different reference index for accessing the file.

Activity summary by source of support.--This summary contains all

of the information which s maintained in the file for each individual
project ar activity. It serves as the main reference source for each
project and is referred to via the individual project code number

which is shown in each of the other listings.

‘Activity listing by recipient institution,--The recipient insti-

tutions are listed in alphabetical order and each institution is fol-
lowed by a Tisting of the titles of the activities being conducted
within that institution. Each title has an associated code number
which may be used as an entry to the activity summary in order to

obtain additional information about each particular project,

Activity listing by type of support.--The activities are listed

according to type of support. At present the types of support used
are NSF institutional support, NSF project support, and non Sea Grant

support.

Activity listing by principal investigator.--The principal
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investigators are listed alphabetically and each is followed by the

title and reference code of those activities which he is conducting,

Activity listing by category.--Each category is listed and fol-

Jowed by the title of those activities within that category and their

associated reference numbers,

Activity listing by descriptor terms.--Each descriptor term is

listed along with the activity titles relevant to that particular

term and their associated reference numbers.

Fach of the several listings provides an entry which may be used
to access the information contained in the file. The utility of the
file is limited by the quality of the categorization, descriptor

terms, and the completeness of the information contained in the file.

The Facilities Information System

The organization of the facilities information system is very
similar to the activities information system. The primary purposes
of this system are to provide an awareness of available facilities,
to identify who may use these facilities and to indicate the restric-
tions and requirements associated with their use,

Facilities to be maintained in the data base include: (1) gen-
eral research facilities such as the Activation Analysis Research
Laboratory and the Texas A&M University Data Processing Center, (2}
major information facilities such as the National Oceanographic Data

Center and the Clearinghouse for Federal Scientific and Technical
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Information, and (3) marine oriented facilities such as the Galveston
Marine Laboratory and the Ocean Engineering Laboratory,

A1l major facilities included in the data base have specialized
resources which should be of value to some phase of the marine re-
sources program. These items could be equipment or information which
are expensive and would, in most cases, be_difficuit to obtain or
duplicate. The knowledge of what is available and the requirements
for its use could s&Ve considerable time, effort, and money in various
extension and research projects.

For example, the availability of a wave tank within the Coastal
Engineering Laboratory could enable an engineer in some Houston area
firm to test the design of a new piece of gear. The existence of a
shrimp pond in the coastal marshes, which has been developed for an
extension study, could provide a controlled test site for the develop-
ment of a new shrimp food product or predator control chemical. While
these illustrations caver large items, smaller types of equipment
could fall into the same categories. Essentially this file results in
an inventory of specialized resources. If it were possible to share
these resources, their utilization would be improved. Shared usage
could minimize unnecessary duplication of specialized equipment and/or
information. In many cases work which would have been considered im-
practical due to a lack of facilities might now be worthwhile.

1t would seem that at least within the university setting, such
an inventory of facilities and specialized resources should be avail-

able, However, such a system does not exist. It is probable that all
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major pieces of equipment are recorded in one of several inventory
files, but these files are not available in a usable form, The best
currently available information may be found in the descriptive
brochures, which are distributed by most major facilities.

The National Referral Center for Science and Technology of the
Library of Congress provides some information of this nature. One
publication which covers a part of the information resources is
entitled 4 Directoré of Information Resources in the United States -
Federal Govermment. FEach entry contains information regarding:

(1) areas of interest, (2) holdings, (3) pubtications, and (4) infor-
mation services.

This facilities information system should help ta fill an exist-
ing information void and be of service to the participants of the

marine resources program.
Facilities Data Acquisition

The most practical way to establish the facilities information
file is to utilize available brochures or to make personal contacts to
obtain the required information. A1l relevant information is recorded
on a form as shown by Figure 11 and later keypunched.

A computer listing of this information is then distributed to the
responsibie party within the facility who is requested to verify the
information and make necessary corrections. When the corrected list-
ing is returned, the file is updated as required. Each facility must

be contacted once each year to obtain updated information and provide



MARINE RESOURCES INFORMATION CENTER

Facilitios Data Kaypunch Fform

k)

Sheet o

f
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ype:
DATA CENTER F-70-140000107 [
NAT!GNAL QCEANDGRAPHIC DATA CENTER 012
Responsible Party:
DR, THOMAS AUSTIN, DIRECTOR 013
ddyess:
NAVY YARD ANNEX, BLDG. 160 023
WASHINGTON, D, €. 20350 _ 033
Phone :
202-693-3700 . 053
Resource Deseriptors:
BATHYTHERMOGRAPH DATA 01
OCEANOGRAPHIC STATION DATA 024
SALINITY-TEMPERATURE-DEPTH DATA 034
SURFACE CURRENT TNFORMATION _ 044
BIOLOGICAL DATA __ 054
BOTTOM SAMPLE INFORMATION 064
SPONSOR{S): ATOMIC ENERGY COMMISSION, BUREAL OF COMMERCIAL 015
FISHERIFS, COAST GUARD, COASTAL ENGINEERING RESEARCH 025
CENTER, DEPT, OF THE NAVY, ENVIRONMENTAL SCIENCE 035
SERVICES ADMINISTRATION, FEDERAL WATER PQLLUTION Q45
CONTROL ADMINISTRATION, GEOLOGICAL SURVEY. DEPT. OF 055
HEALTH, EDUCATION AND WELFARE, NATIONAL SCIENCE 065
FOUNDATION . 075
ISSIQN: TO PROVIDE AN EFFICIENT MECHANISM FOR PROCESSING, 085
EXCHANGING, AND STORING GLOBALLY COLLECTED MARINE DATA 095
AND INFORMATION, 05
COPE ACOUIRE, PROCESS, STORE AND RETRIEVE PHYSICAL, 15
CHEMICAL, GEOLOGICAL, GEOPHYSICAL, AND BIOLOGICAL DATA 125
AS RELATED T0O QCEANQGRAPHY. 135
ERS INQUIRIFS ON TOPICS WITHIN SCOPE OF 145
CENTER._CQNDUCTS LITERATURE SEARCHES, AND PROVIDES 155
SCIENTIFIC OR TECHNICAL DATA COR DATA COMPILATIONS, 165
-QF-THE-ART REVIEWS, COMPIIATIONS OF 175
INFORMATION AMD DATA, DATA PROCESSING FORMS AND . 185
MANUALS, AND CATALOGS OF HOLDINGS, 195
FIIRNISHES TECHNICAL EVAIUATION OF ACCIIRACY QUALITY, 205
AND/QR SIGNIFICANCE OF INFORMATION AND PROVIDES 215
TECHNICAL CONSULTATION SERVICES, EXCHANGE SERVICES 225
PROVIDEC TO THOSE ORGANIZATIONS FURNISHING CODED DATA 23b
TO THE CENTER, 245
TAFF: 71 PROFESSIONALS, 14 TECHNICIANS, AND 43 255
ADMINISTRATIVE, CLERICAL, MACHINE OPERATOR, AND OTHER 265
SUPPORT PERSONNEL , 215
VAILAEILITY OF SERVICES: SERVICES ARE AVAILABLE TO 285
EVERYONE, WITH CHARGES BEING DETERMINED ON A COST 295
BASIS, - 305
* These linmes ave inciuded for elarity only and should
not be inciwded on forms +o be keypunched,

Fig. 11. Facilities Data Keypunch

Form
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the necessary data reguired for file maintenance.

The types of information collected, as shown in Appendix D, are:
(1) type of facility, (2) name of facility, {3) responsible party,
address, and phone number, {4) an itemized listing of major resources
or services available within the installation, and (5} descriptive
information. Within the category of descriptive information a
variety of sub-headings may be used. The primary criterion is that
the information be Brief, provide a reasonable description of the
facility, and indicate the availability of any services.

A limited facility classification scheme, as shown in Appen-
dix D, has been established. The type which best describes the
facility will be selected and entered on the coding sheet by the in-
formation center staff. These categories will provide one means of
accessing the data in terms of broad groupings. The "major resources"
section is intended to include major items of equipment and services

available through the facility.
Facilities Data Presentation

A series of computer generated reports is used to make this
collection of information available. Each listing is described below

and an example of the output listings is given in Appendix D.

Detailed summary Tisting.--This summary contains all of the

information in the file about each facility. It serves as the
detailed reference for each of the other 1istings. The summary is

printed in "type of facility" order.



64

Alphabetical jisting.--This section includes a listing of the

facility names in alphabetical order. A reference number is printed

with each entry to permit reference to the detailed summary listing.

Major resources listing.--Each individual entry is listed and

followed by the names of those facilities which have this particular
resource, A reference number permitting reference to the detailed
summary listing is printed with each facility name,

Descriptive brochures and other information collected during
the data acquisition phase are filed and can be made available upon

request.

The Information Sub-Center

_The existence of the files which have been described is in
itself of little value to the Sea Grant Program, The potential users
of the information must be aware of its existence and the information
must be readily available for use. One mechanism designed to assist
in making this type of information available is the information sub-
center,

Each sub-center contains a copy of each of the four computer
generated indexes, a file containing all of the available microfiche,
and one or more microfiche readers. To date three of these informa-
tion sub-centers have been established, One of these centers is
Jocated in Galveston at the Texas AZM University Galveston Marine

Lab, another is located in the joint library maintained by the
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Oceanography and Meteorology Departments, and the third sub-center

is located in the Sea Grant Program office. Individuals at each
location have a knowledge of the files and how to use them and can
provide routine file maintenance, as well as assistance in the use of
the files.

A 1imited number of additional sub-centers of this type will be
established in central locations where there is a demonstrated
interest in the ava%lab]e services. Each of these sub-centers must
obtain additional microfiche readers which can be made available on
a loan basis if the microfiche file is to be utilized to any large

extent,

The Information Distribution System

" One major function of any large, diversified program is that of
communication. The information distribution system of this center is
intended to provide a convenient and effective procedure for main-
taining and utilizing files of names and addresses which may be used
as an aid to communication. Given files of this type, the center can
provide mailing labels or listings by two methods: (1) according to
groupings designated at the time names are entered into the file and
(2) by use of the logical selection feature which utilizes predeter-
mined categorization of individual names.

The utility of this type of a file is almost completely dependent
upon the imagination of the user in his selection of individuals to

be included and the acquisition of accurate and complete information.
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Like any other file which contains information that is subject to

change, the importance of file mainentance cannot be overemphasized,
Mailing Address Data Acquisition

The procedure for adding names and addresses to the file utilizes
the keypunch form which is shown by Figure 12. This form has been
designed for use in a standard 18M selectric typewriter, which has a
horizontal spacing df twelve characters per inch and a vertical
spacing of six lines per inch. The data recording process is illus-
trated by the item descriptions and sample name and address sets
shown in Figure 12. It may be seen that an alpha code is assigned to
each set and this code appears in the first five characters of each
line. The four sample name and address sets illustrate the placement
of the address lines and Zip code on the form,

The alpha code for each name and address set is made up of the
first three characters of the last name, followed by the first
character of the first name and the middle initial. The purpose of
this code is to provide a mechanism for the sorting of the name and
address set into approximate alphabetical order. File maintenance
is simplified with the card sets filed in order by this code and the
major 1istings being available in the same order. Column 80 contains
a card code which is utilized to validate the data cards.

A brief description of the coding and classification schemes
will serve to illustrate the flexibility which is provided by this

distribution system.



Moiling Address Keypunch Form

[} & 3 LAl
CODE ENAME LINE
ADDRESS (LINE 1) ADDRESS (LINE 2) | 2

ADDRESS {LINE 4)

ANDRFSS (LINE 3}

EDWARD L. SLOWMAN
I GENERAL MANAGER HOT WIRE ELECTRIC CO. .
¥1169 AVE. C

MR, HOWARD C. WILHAM :
DEEPWATER MEG. CO. 4713 ANSCOTT LN, . 2
TEXAS 4

JOHN ALBERT DOE
1311 EASY. STREET

DR, JACK TIFFER
INDYSTRIAL ENG. DEPT, TEAGUE BLDG,
CAMPUS

© 000

Fig. 12. Mailing Address Keypunch Form
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Coding and simple selection.--Normal, routine usage of the file

will involve the preparation of Tistings or mailing labels according
to a predetermined list. Provision has been made for the establish-
ment of a total of seventy-four different lists within one master
file, Any name may appear on one or as many as seventy-four of these
individual Tists,

Once it has been determined that a new 1ist is to be added to
the file, the Tnforﬁation center will assign a code for use in the
establishment and maintenance of this list. Each name to be included
in this particular list will be assigned this unique code. The user
who requests the creation of such a list must then provide the name
and address information on the mailing address keypunch forms as
previously described., Subsequent requests for Tistings and/or labels
for a particular code, result in the selection of all names associated
with that code.

Typical uses of this portion of the system would be to provide
a set of mailing labels for the distribution of the monthly news-
letter or for periodic distribution of material to activity leaders

who are associated with the program.

Classification and logical selection.--Provision has been made

for the utilization of up to thirty-nine different classifications in
categorizing the names which are maintained in the master file. A
list of classifications has been established and is shown in Appendix
E. This 1ist contains three groups of categories: (1) class of

employer, (2) nature of duties, and (3) area of marine resource
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interest.

As individuals are added to the list, it is intended that the
various classifications which are applicable be specified. The
availability of such a list in which these various classifications
have been specified will facilitate the selective contact of a large
group of individuals with an interest in marine resource development.
Selection by classification may be made on the basis of the Togical
operators "AND," “Oé," and "NOT,"

A typical request might be to select all "commercial/industrial
types who are involved in “"marketing” and who have an interest in
"fisheries--shrimp” and "sea food technology," but do not include
those with an interest in "coastal recreation and sport fishing."

The information center staff would then convert this narrative

reqdest into an algorithm which is acceptable to the computer program.
The resulting output, in 1ists and/or label form would provide the
names and addresses of all individuals meeting the selection criteria.

This selective capability could be used to distribute notices to
individuals who may have an interest in attending a specialized
workshop or conference. It would also be useful in the dissemination

of research results and technical reports to selected individuals.
Information Distribution Output Formats

The output from this system consists either of a series of type
ug" labels, a listing of names and addresses, or both, as shown by

Figure 13, The labels produced by this system are 4" x 1-7/16" 1n
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ONILSIT SSTHAAY ONY FWyN

—_———— ———————
068/9GHECLO68/9GFEC 1068L95FEZ1068L95PECL
000000000000000000000000000000000020592 SYX3L “NMOL139u039
068/9GVEZ L0BB/9SPEZ 1068/957E21068L95HE2 | J "INV 69LL
00000000000000000000000000000000GL000L0L “00 JI¥13373 IHIM LOH
068/9SVE21068/947E2 L068/95FEC L068L95PEZ L YI9VNYIW TV ENTY
000000000000000001000000L0000000ELGOCOL0 NYWMOIS °7 aQ¥vna3 13075
0684950£21068/9GHE21068L9497£21068£950E21
0000000000000000000000000000000000
068/9SHEZ106849S5VEZ1068L997E21068B/95bE2 LEYBLL SYX3L "NOILYLS 3937703
000C0000000000000000000000000G0C0OCO0LO0L "AIND WBY SuX3dl
068£9G5PEZ L068L9GFEZ L068/96PEZL068L95FELL 1430 AHdYY90NY3II0
00000000000000000000G0OCLOL00000C L0000 L HLIWS "3 NHOC "¥Q 3CIWS
AN 3000 3IdAl FERREN SSIYAAY XX XX
x¥ 00210 - NMNY 3J1¥03 ARAE YN ¥x THATY
Ly 9d 200000000CGL0 787-1571-1dS aI 1SI7

139¥7 w8, 3dAL

66666 SYXIL “ALID ANY
133415 NIYW 0001
300 NHOD “di

Label and List Output

Fig. 13.
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size. The individual groups of labels are printed in zip code order
to facilitate the sorting and bundling operation required by current
postal regulations. The sample 1ist entry, as shown on Figure 13,
will serve to illustrate the listings which are produced by this
system.

After the keypunching of names and addresses, a 1isting is pro-
duced. This listing is returned to the list initiator for verifica-
tion of the data. As changes and modifications are made to the list,
revised 1istings may be obtained upon request. The first three lines
of the 1ist form a heading and are used primarily for jdentification
purposes. Line 1 contains the coded file request and the page number
of the list, and line 2 contains the date on which the 1ist was
prepared,

Lines 4 through 9 represent the information maintained for a
typical name and address set. The alpha code is printed to the left
of the page, followed by the name and address entries. The right side
of the page provides the 1ist code and classification information
for that individuai.

The numbers printed on lines 5, 7 and 9 are provided solely for
assistance in the identification of list and classification codes.
The zeros and ones shown in lines 4, 6 and 8 indicate the possible and
actual codes assigned to this name and address set, Line 4 contains
thirty-nine positions which are used to represent the thirty-nine
possible classification categories. The first entry shown in

Figure 12 has a "1” in positions 1, 7, 14 and 16, of line 4 indicating
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that this individual is employed in the educational field, his duties
involve research and development, he has an interest in the shrimp
fisheries, and he also has an interest in marine biology.

Lines 6 and 8 contain seventy-four positions which may be used
for assignment of this individual to a maximum of seventy-four
different lists. It may be noted that this individual is included in
groups 1 and 4. This indicates that he is on the newsletter distri-
bution Tist and is é]so a Sea Grant project leader, or at least
receives the material distributed to this group.

These brief examples serve to illustrate some of the flexibility

and utility associated with this distribution system,

Auxiliary Services

| The auxiliary services function of the Marine Resources

Information Center is an informally structured activity; however, it
carries at Jeast as much importance as any of the other systems
previously described. It is within this portion of the program that
activities involving user interface, technical assistance, new
system developments, and limited user education will be conducted.
It is these areas which will cause the center to develop into a
dynamic, useful tool for the marine resources program.

The user interface function involves direct contact with the
user whereby assistance is given in the use of the local or some
external information service. This may involve acquiring specified

information for the user or advising the user of a possible source
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where the desired information may be obtained. Due to the possible
nature of the requests, it is not anticipated that this center would
provide any financial assistance in the use of outside services, The
atmosphere, however, should be that of a clearinghouse wherein the
user could seek and expect to obtain assistance in the pursuit of
information in the area of marine resource development.

The technical assistance function is envisioned as being one in
which the staff of tﬁe center will provide advice and limited assist-
ance in the areas of computer and information science. It should be
clear that the actual assistance must be limited because of budget
restrictions; however, this is not to say that such assistance would
be without value.

The new system development function will provide an avenue where-
by tHe services of the information center can be expected to grow and
change as the marine resources program develops. Routine user con-
tact, coupled with an awareness of continuing developments in the
field of information science, should provide an agressive staff with
the direction for continued development of information services.

A limited amount of continuous user education is desirable. This
education could take place in the form of informative articles in the
newsletter distributed by the Sea Grant Program, periodic technical
presentations at meetings sponsored by the Sea Grant Program or
related groups, and individual consultation with participants in
" the program in order to explain the types of services which are

available,



The potential benefits which can be obtained by the conduct of
these four activities serve to illustrate the significance of the

auxiliary serivces function within the overall information center,

74
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CHAPTER VI
A FRAMEWORK FOR SYSTEMS EVALUATION

The specialized information center described by this study must

be evaluated by an analysis which includes three major factors,

These are: (1) cost considerations, (2) systems performance, and

(3) value considerations. It is impossible to conduct a valid evalua-
tion of this system based solely on objective findings,

The technical feasibility of the computer and microform technol-
ogy is a demonstrated fact. The economic feasibility must be based,
for a large part, on the value of information. What is information
worth? In most cases, the value of information has never been
adequately quantified and its value remains an intangibie item. Thus
there is no established methodology which will provide an overall

evaluation of the services proposed.

Cost Considerations

The costs associated with such an information center vary con-
siderably with the type and volume of services performed. These
costs may be discussed in terms of manpower, supplies, and equipment,
Minimum manpower requirements involve the employment of a systems
analyst and a clerk-typist. An analyst with a knowledge of microfilm
and computer techniques is needed to maintain existing services and

initiate new developments., Additional clerical help will be required
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as the volume of data cataloged and filmed on a local basis increases.
Supply costs will vary considerably with the volume of process-

ing. Table 1 presents a summary of microfiche supply costs.

TABLE 1
MICROFICHE SUPPLY COSTS

Description Cost
Film - 100. feet of 16mm film {includes

processing and developing) $5.00
Jacket - 4" x 6" mylar jacket $ .07
Microfiche - 4" x 6" diazo film $ .05
Film - 5 - 6" strips of 16mm film $ .12
Jacket Q7

Microfiche master $ .19
Microfiche master $ .19
Copies (4 @ $.05) .20

Microfiche master and 4 copies for

distribution to sub-centers $ .39

Preparation of a microfiche master with up to sixty pages of
information costs approximately $.19 if labor costs are not included,
Once the master is available, it may be seen that this same document
can be distributed for about $.05 per copy. One Xerox copy of this
document would cost approximately $3.00. These costs are in Tine with
those of the Clearinghouse which normally charges $.65 for microfiche
copies and $3.00 for Xerox-type copies. Under this arrangement no

consideration is given to the actual number of pages involved,
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Equipment costs, with the exception of maintenance and lease
considerations, are one-time expenses., Although costs may vary con-
siderably with quality of equipment, the figures shown in Table 2

should provide a guide to costs which would be considered reasonable.

TABLE 2
MICROFICHE EQUIPMENT COSTS

Description. Cost
Reader (desk top) $ 360
Reader {portable) 165
Reader-Printer (copies - $.10 each) 280
Reader-Printer (copies - $.05 each) 1,600
Reader-Filler 1,400
Printer-Processor 3,600
Planetary Camera (16mm) 850

The items shown represent equipment which is of high quality.
Desk top readers vary in cost from $50 to $500. The one indicated at
a price of $360 has the image rotation feature and provides a good,
readable image. Portable readers vary in price from $3 to over $200.
The reader shown at a price of $165 is housed in a sturdy carrying
case and can be converted to a projector,

The reader-printer, reader-filler, and printer-processor items
are rather expensive and are produced by only a few companies. The
prices shown are typical for quality equipment. The planetary camera

listed is versatile and should produce guality prints of material
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which does not exceed 9-1/4" x 12" in size. Specialized cameras, such
as the rotary type at about $5,000 and the indexing type at about
$25,000, do not seem suitable for the volume and type of material to
be photographed.

A minimal set of equipment for a center which is actively filming
material, preparing master jackets, and duplicating microfiche, would
include a desk top reader, a reader-printer {costing $1,600), a
reader-filler, a reéﬁer-processor, and a planetary camera. The total
cost of this equipment would amount to approximately $7,910.

Each user sub-center should have at least one desk top reader
and two portable readers which could be available to users on a check~
out basis. In most cases it would be advisable to also include the
inexpensive reader-printer in order to provide a limited hardcopy
capability. This would amount to a total cost of about $970 for each
user sub-center.

Computer charges are based on hourly rates and vary considerably,
depending on the type of machine which is used. It is estimated that
the charges for computer time will vary from $2,000 to $5,000 per
year,

The figures given should provide a guide which could be used to
estimate the probable cost of an information center under a given set
of conditions.

Since the final justification of such a center must be based, to
a large extent, on the value or benefit received from the expenditure

of operating funds, several assumptions should be made to set the
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stage for such an evaluation,

1.

Assume that the center has been in full operation for one
year, with no extensive system development responsibilities,
Assume that the files are reasonably well developed and that
the overall data base is at least representative of the
regional marine resource information,

Assume that microfiche equipment has been made available and

no funds are to be expended on capital equipment.

Based on these assumptions, a reasonable gross estimate of the

annual operating budget would be:

Salaries (svstems analyst and clerk-typist) $17,000
Fringe benefits and indirect costs 8,500
Supplies and other expenses 9,500

Total $35,000

At this level of funding the following assumptions have been made

concerning a reasonable level of activity for the various systems,.

1.
2.

6.

Microfiche Technical Information System--Annual entries--3600
Expertise Information System--Annual entries--2000
Activities Information System--Annual entries--1200
Facilities Information System--Annual entries--600
Number of Sub-Centers--5
(Actual number would have Tittle effect on the cost of
operation.)

Information Distribution System--Annual entries--5000

A breakdown of estimated costs corresponding to these levels of
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activity is shown below:

1. Microfiche Technical Information System $16,000
2. Expertise Information System 4,000
3. Activities Information System 4,000
4. Facilities Information System 4,000
5. Information Distribution System 5,000
6, Auxiliary Services 2,000

A graphical reﬁresentation of investment versus level of activity
is shown by Figure 14. These costs allow the calculation of unit
entry costs for a given level of activity as well as expected activity
level per level of investment, The estimates are based on operating
experience to date and can be revised at a Tater date to more accu-
rately reflect costs.

" An analysis of these estimates provides some insight into the
costs associated with acqui;ing and maintaining one unit of informa-
tion. Using the reasonable activity level shown as a basis for

calculations, the total costs per entry are as follows:

1. Microfiche entry $4.44
2. Expertise entry 2.00
3. Activities entry 3.33
4, Facilities entry 3.33
5. Distribution entry 1.00

It should be noted that approximately one-fourth of the microfiche
entries are estimated to be filmed locally and the balance would be

received in microfiche form. Computer charges are incTuded in the
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distribution system but the cost of the labels would be passed on to

the user.

Systems Performance

Many studies have been conducted in the Tast few years concerning
the performance of selective dissemination of information and retro-
spective search systems. The most common method of performance
measurement for thesé systems seems to involve a calculation of recall
and precision. These measurements are possible since there is a
formal query and subseguent response which may be analyzed.

The system described by this study primarily involves a direct
use of the available services through the information sub-center.

This type of use precludes any methodical analysis of user query and
systém Yesponse.

The most significant factors affecting system performance are:
(1) quality of available information, (2) level of information cover-
age, and (3) relevance of available information. Information of this
type can be obtained by use of a periodic user questionnaire. Results
of such a questionnaire could be used as a basis for performance
evaluation and subsequent modifications to available information

services,

Value Considerations

As previously mentioned, it is difficult to establish an exact

measure of the value of information. Since information is the product
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of this specialized center, some approximate measure of the output
must be available to properly evaluate the worth of the services.

Max Mueller [17] has reported on one study of significance in
this area. His study dealt with value factors associated with the
retrieval of information from a technical library service. An esti-
mate of the value of an information retrieval was established by this
study in two ways. It was determined that as am alternative to the
use of the technica1-1ibrdry, an individual would be involved in
consultation with some other person for one hour. This resulted in
an expense or cost of two man-nours for the equivalent of one re-
trieval.

The second phase of the study involved a survey in which random
documents were returned to the last user, who was questioned about
the time saved by this use. An analysis of the data obtained indi-
cated that an average user saved an estimated 1.2 man-hours with a
probable error of .3 man-hours.

Based on these figures one could assume that the average user of
the Marine Resources Information Center might save 1 man-hour each
time he used the center. The resuiting value of this use would amount
to about $14. The cost/value estimates shown by Table 3 indicate that
a total of 10 users per day or 2 users per sub-center would be re-
quired to justify an annual expenditure of $35,000.

While these figures are vased on a value which was obtained under
different conditions, they should provide an estimate of cost/value

factors associated with the center. A user survey conducted after one
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year of operation would provide information which would greatly

improve the accuracy of this type of an evaluation,

TABLE 3
COST/VALUE ESTIMATES

Value per use--one man-hour $14
Annual operating expenses $35,000
Break even point--users per year 2,500
Available days per year 250
Break even point--users per day 10
Number of sub-centers available 5
Break even point--users per day per sub-center 2

Funding Considerations

Information centers, as a general rule, must be put in the same
class as libraries when considering a source of financial support.
While the library is an essential part of the academic, research, and
gxtension functions, it is not a self-supporting activity. If the
existence of the library was totally dependent on direct charges, it
is doubtful that many would survive, It is difficult for the library
user to think of information in terms of money. Since there js little
reason to believe that this specialized information center can main-
tain financial independence on direct charges, it must receive support
from some outside agency.

At what level should such an activity be funded and how should

the budget estimates be made? Wilson and Tauber [34] indicate that
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within the framework of the university library, annual budgets could
be developed by considering past expenditures, by evaluating the work
program, and by use of arbitrary standards.

State supported institutions in Texas receive library funds
based on a formula developed by the state College and University Co-
ordinating Board, This formula considers the number of credit hours
in the undergraduate, masters, and doctoral level courses. A general
rute of thumb used 5} some librarians regarding the level of funding
specifies that the budget should be at least 5 percent of the
operating budget of the university.

Thus no discrete figures are available for determining an exact
amount or level of funding. Those who manage the marine resources
program must decide subjectively if the services are needed and, if
so, the level of expenditures which can be justified to provide these

services,
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CHAPTER VII
SUMMARY,, CONCLUSIONS AND RECOMMENDATIONS

This study has presented the design of a specialized information
center for the marine resources program. This center is unlike others
since it considers all areas of available information resources. In
addition to coveragé of technical information, it has systems for the
processing of expertise, activities, and facilities information.
Provision has been made to develop and extend normal communication
channels by use of the distribution system.

The value of the system will be realized by managers, planners,
beneficiaries of the marine program, and the general public, as well as
by research and academic communities. The center is flexible and can
develop new extension information services as the Sea Grant Program
places more emphasis in this area.

Initial efforts in the collection of data have been primarily
Timited to the campus of Texas A&M Unjversity, Plans inciude an
expansion of data collection activities to include the state of Texas
and later the geographical region adjacent to the Texas Gulf Coast.

A1l of the proposed information systems have been developed.
Computer and microform technologias have been utilized where practi-
cal. Procedures have been developed for the acquisition, processing,
and presentation of the various types of resource information,

A framework for evaluation of the various systems has been
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presented, Estimates of reasonable operating levels and operating

costs have been made to assist in an evaluation of current services.
Conclusions

A model for a multifaceted information center has been proposed.
This model is suitable for use in any large interdisciplinary program.
It could be useful in accelerating developments in areas such as pol-
lution, criminal juétice and urban problems. Formal information
activities are essential to provide a mechanism which will permit the
collection and announcement of that body of information associated
with any large undertaking of this type.

The Marine Resources Information Center can play an important
role in accelerating the development of research, extension, and
academic activities. The center can provide assistance in the trans-
fer of research findings to the commercial and industrial communities
which utilize these new developments., It can also assist in the com-
munication of program activities and developments to the general
public, which must support such an interdisciplinary program if it
is to be successful.

The future growth, development, and continued existence of such
a facility depends on its ability to provide a useful and valuable
service to the user. Such a center must be flexible and have the
ability to grow, while meeting the changing needs of the various

users,



88

Recommendations

Several areas which seem to have merit and should be considered
for future development are discussed below, The recommendations
should increase the value and avajlability of information services in

the marine resources community.

Data Base Expansion

It is recommended that first priority be given to the expansion
of the various data files. Systems and procedures have been developed
to handle a variety of data. It must be recognized that a specialized
information center, as described, will be of timited value unless the
scope and depth of coverage is significant. Every effort must be made
to collect data regarding expertise, activities, and facilities on a

regional basis.

User Sub-Center Development

It is recommended that the number of user sub-centers, consist-
ing of microfiche equipment and the basic data files, be expanded as
rapidly as possible. One major value of the system results from the
user having ready access to all available information. The most con-
venient vehicle for this access is the user sub-center and its

various files,

Advisory Committee

It is recommended that an advisory committee be established to
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provide guidance in the operation and development of information
services, Such a committee could serve several purposes, including
those of providing an increased awareness of available services within
the user community and providing feedback regarding user acceptance of
the services. This committee should be as small as possible but large

enough to represent the diverse user population,

Extension Activities

It is recommended that close contact be maintained with those
individuals invelved in extension and advisory activities, Every
effort should be made to develop services which will assist this sec-

tion of the program.

Thesaurus Development

It is recommended that a marine resources thesaurus be developed
at an early date, Such a thesaurus will provide a valuable tool
which is essential for adequate indexing and retrieval of marine

resources information.

National Marine Resources Information Center

It is recommended that a naticnal marine resources information
center be estabTlished. Such a center could be patterned after the
Water Resources Scientific Information Center (WRSIC) which was
established by the Secretary of the Interior in January of 1966,

WRSIC has been designated as the first of a series of natural
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resources information centers, With the current emphasis which is
being placed on marine resources, it would be appropriate to establish
a marine resources information center as the second center of this
type. The objectives of such a center could be similar to those of
WRSIC and could be: (1) to serve as a focal point for marine re-
source information activities, (2) to initiate efforts to coordinate
and complement existing information services, (3) to provide for the
central operation oé such marine resource information services as can
best be accomplished at the national level, and (4) to insure the
rapid flow of technical information to interested individuals and
agencies.

Such a center could establish "centers of competence" to serve
as input channels for information in specific areas. This center
could provide a central facility which would serve as a collection
and distribution agency for marine oriented information. Regional
centers, such as the one described in this paper, could serve as the
local interface and complement, as well as be compiemented by, the
existence of a national center.

Several information activities can best be handled at the
national level. There have been requests for a marine oriented ab-
stract journal. This type of publication could be developed with a
national base of information and users. Microfiche distribution could
be made by such a central facility. With the help of regional spe-
cialized information centers, expertise, activities, and facilities

information could be collected and distributed on a national basis.
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The potential for a national information center is great. The
technology is available, and it is hoped that the need and value will

be recognized at an early date,
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INSTRUCTIONS FOR USE OF THE
MICROFICHE PRODUCTION ORDER

The Microfiche Production Order form is designed to provide a
mechanism for the submission of materials for inclusion in the micro-
fiche data base. The procedures associated with this form will
assure that material submitted will be filmed, processed, filed and
disposed of as requested., The three sections and their use are
described below. A sample copy of the form is attached,

SECTION I - This section is to be completed by the person submitting
material for inclusion in the Marine Resources Information Center's
microfiche data base. This form must be attached to each item sub-
mitted, The name, address and phone number is needed in case there
is some question about the material., The description will provide
an estimate of the work and number of microfiche involved. If it is
requested that the material be returned after processing, it will be
sent to the address indicated, The comments field may be used to
further identify the material, to indicate certain pages that are to
be filmed or make other comments about the material.

SECTION Il - TO BE COMPLETED BY THE INFORMATION CENTER STAFF,

The information in this seciion 1s used by the typist in the prepara-
tion of the microfiche jacket. The six digit number following the
'SG' is obtained by using the next sequential number on the MASTER
INDEX RECORD. The title indicated should be an abbreviated title
which must not exceed 52 characters. The number of pages to be
filmed is noted from Section I and indicates to the typist how many
jackets will be typed for this material.

SECTION III - TO BE COMPLETED BY THE INFORMATION CENTER STAFF,
This section provides a check-Tist to insure that all operations
are completed.




MARINE RESOURCES INFORMATION CENTER

MICROFICHE PRODUCTION ORDER
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Material Submitted By:

Name: Date
=t
=
=] Address: Phone
§ Description: pages Disposition: () Return
“ (O Destroy
Comments:
Title for Microfiche Jacket Number of Fiche
Required
b 6 _ _ _ _ /. . . .
=
S N - __ of
5 (Title ~ 52 Char, Max)
ﬁ
Comments:
Select Camera: Rotary Planetary
Deterwine number of fiche required
Fiche Jackets Prepared
Photograph Reel End Footage
Insert film (n Jackets
- Complete Keypunch Forms
: Make two Duplicates of Jacket
= File Jacket in Jacket File
¥
= File Duplicate in Master File

Return Duplicate to Origlnator

File Order in Order File

Date Order Completed

Distribute Fiche Copies as Required

Dispose of Original as Instructed




INSTRUCTIONS FOR USE OF THE
MASTER INDEX RECORD

The Master Index Record is maintained as a Tog of all material

which is filmed as a part of the Marine Resources Information Center
This record is maintained by the individual who operates

data base,

the microfilm camera. A discussion of the contents of this form is
given below and a copy of the form is attached.

Item
Date

Reference

Ro11 Number

Index Point

By

Remarks

Description

The date on which the material was filmed.

The reference number is separated into three parts:

1) 'SG' a designation that the material is filmed
by the local center; 2} '69' - a two digit number
indicating the year in which the material was
filmed; 3} 'nnnn' - a four digit accession number
which is assigned serially.

The number of the roll of film used for this
material. {Note: The rolls of film are numbered
to facilitate recovery in the event that a roll of
film is lost during processing,}

98

The beginning and ending footage on the roll for the

material filmed. (Note: This reading is obtained
from an indicator on the microfilm camera,)

The initials of the individual who operated the
camera,

This field is used to list a title or identifying
information which describes the material filmed,

These record forms are maintained in a log book for future
reference and are not to be discarded.
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THE
MARINE RESOURCES

INFORMATION CENTER

TEXAS ABM UNNERSITY

MASTER

SECTION
PAGE

————

INDEX RECORD

INDEX

REMARKS

ay

POINT

ROLL
NUMBER

REFERENCE

DATE
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INSTRUCTIONS FOR USE OF THE
MICROFICHE DATA KEYPUNCH FORM

The following explanation of the attached sample coding form is
intended to provide information which will permit the cataloging of
material for inclusion in the microfiche data base. The coding form
to be used is free format within certain limitations, although the
sequence of the various types of information is fixed as indicated.

Item Description

Type 0 Type of Reference - The type of reference should be selected
from the following 1ist. In those cases where the term
"other" must be used it should be followed by an underscore
and some descriptive term (i.e. - Other - Book).

List of Types of References:

Paper Thesis

Pericdical Journal Article
Proposal Computer Output
Report Other-(Specify)

Dissertation

Type 1 Author(s) - List the author(s} name as follows: last
name, first name (or initials), middle initial, etc.

Type 2 Title - Complete title, as it appears in the material.

Type 3 Descriptive Material - Source, volume, date, etc.

Type 4 Descriptors - Terms which would be of value in indicating
the content of the material.

Type 5 Abstract - To be included only if provided as a part of the
material.

Accession Numbers and Other Coding Information

The ijdentification number is a 12 digit alphanumeric field which
is used to identify a unique entry into the microfiche data base.
This number is followed by a 3 digit sequence and type code. The
15 digit field is broken into 8 subfields as follows:
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Subfields 1 2 3 4 5 b 7 8
XX XX XXXX X X

Example 1  SG 69 0215 P 06 1 01 1
Example 2 SG 70 D136 S 03 2 04 5

This 2 character field is used to identify that material
which was filmed Tocally and added to the Sea Grant micro-
fiche file. This field will normally contain the letters
'SG'.

Field 1

This 2 digit field is used to specify the year in which the
material was entered into the microfiche file,

Field 2

Field 3

This 4 digit field is used to assign a unique seguential
number to the material as it is prepared for inclusion in
the file, Each year this number will be initialized to
0108.  As material is added the number will be sequentially
increased to a maximum of 9399,

Field 4

This 1 character field will contain a 'P' or 'S' depending
on whether the material is a primary or secondary source,
P - Primary material indicates that the material contains
subtitles or articles which are also to be cataloged.
or That the material "stands alone" and is not part of a
larger collection.
S - Secondary material indicates that the material is part
of a larger collection,
Field b ~ This 2 character field is used to indicate either the total
number of fiche used for the material (in the case of a
primary source) or the number of the fiche on which the
article begins within the primary source {in the case of a
secondagy source). (For primary and secondary source see
Field 4).

Field 6 - Determines the location of the material on the microfiche.

Field 7 - This 2 digit field is a sequence number within record type
(Field 7). This sequence must begin with 01 within each

record type, and be numbered sequentially with no gaps.

Field 8 - This 1 digit field is used to indicate record type. Field

types have been predetermined and vary from 0 through 9,
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CONSTRAINTS INVOLVED IN CODING

The material specified by the six types of records indicated
below is to be entered--free form--into columns 1-60 of the coding
sheet.

Description

Type of Reference
Author

Title

Descriptive Material
Descriptors
Abstract

—
T P — O
37

The twelve digit accession number containing eight fields as
previously described is to be entered into columns 61-75 as shown
below:

Columns Field Description

61-62 1 Contains fiche source code

63-64 2 Indicates year in which material was filmed.
65-68 3 Contains unique sequence number.

69 4 Contains an indication of a primary ('P')

source or a secondary ('S') source.

70-71 ) For a 'primary' source this indicates the
number of fiche required for the material;
for a 'secondary' source this indicates the
fiche number within the primary source on
which this information begins.

72 6 Location of the material on the microfiche.

73-74 7 Contains a sequence number for the record
type (i.e. to indicate more than one card
per type).

75 8 Contains the record type.

An example of a coded data sheet is attached.



MARINE RESGURCES INFORMATION CENTER

Microfiche Data Keypunch Form shaw 1ot 1

1 _40
LTHESIS SG690162P010010
RGREENE, LEQH J, 1
OPTIMUM PRODUCT ION-INVESTMENT CONTROLS FOR THE T2
REPRESENTATIVE SHRIMP PRODUCTION FIRM 22
GRADUATE COLLEGE OF TEXAS A&GM UNIV. 13
COLLEGE STATION, TEXAS, AUGUST 1969 23

REPORT

REID, ROBERT Q,

AD685275P0400 (]]

DYNAMICS OF DEEP-SEA MODRING LINES 2
ASM UNIV.. COLLEGE STATION, TEXAS, OCEANOGRAPHY DEPT. 1
JULY 68 PROJECT SR-009-01-01 CONTRACT NONR 2119 (02) 23
PERIODICAL SG690329P0TODT0
NOT_RECORDED T
OCEAN INDUSTRY VOLUME 3, NO. 6, June 1968, 2
GULE PUBLISHING CO., P. 0, BOX 2068, HOUSTON, TEXAS 77001 3
JOURNAL ARTICLE SG6003295011010
WEEKS, LOUIS G, 1]
THE GAS, OIL AND SULPHUR FOTENTIALS OF THE SEA ?
OCEAN INDUSTRY VYOLUME 3, NO. 6, JUNE 1968, P. 43 1
JOURNAL ARTICLE $66303295012010:
BUL R.. H. R,; THOMPSON, J. R. T

NTIAL OF THE SEA

QCEAN INDUSTRY VOLUME 3, NO. 6, JUNE 1968, P. 52

]
]

*-“-

Completed Microfiche Data Keypunch For

i
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APPENDIX B

THE EXPERTISE INFORMATION SYSTEM
DESCRIPTIVE MATERIAL



108

LO30TYM
08L 39vd

00 LG 60 = ATY¥IJ3dS

INFWIOUYNYW WYAD0dd INW9 ¥3S - ALIAILIY INIHVW
J1YIJ0SSY WYH90dd LNVYD YIS - LNIHANI
YA L NOTLVMLISINIWAY 4%d

"SHA ¢ INISYHIYNd

"SHA ¢ ONTHIVIL

(SST¥904d NI) NOILWILSINIWGY NOILY3ING3 *0"Hd
AHAYVYO0NY3I0 "STH

SJ1SAHd !

AHdYY9ONYI30

NOILYINg3 IINIIIS
NOTLVYLSINIWAY ALISHIAINGA

re8E-G18-ELL INOHd

€¥8/4 SYX3AL “NOILVLS 3937100
ALISY3AINN WBY SYX3ilL

301440 WW3CHd INYYH9 VIS
HSTYM "3 QTYNCQ “dW
ALISHIAINN WBY SYX3L

) L0 TYM-69-d

0L/0€/10 3IL¥0Q ONILSIT TINNOSHAd

WYY90dd LNYHS ¥3S 3HL 40 321440
YIINID NOILIVWHMOANI S3IDUNOSIY INTHVW

=JONITUI4XI AHOM

=NQILvdndd

=3511434X3

=5S340ay
=3JWYN
=NOILYZ INYDE0

=3002 3ONI4I43d

Expertise Index--Detailed Personnel Listing



109

dINFEG "H "7 "Hd
A30vdd "Y SIWYLE “HW
NIJMAQE AYYWISOY ~SuW
NIMAQE "3 NIATYD “HW
NIOMOE “A 1Y3973 "Hd
YWNod "H JI0NEY "dd
ONILLOE “d MOLS3N "dQ
ANC0E ¥ S3WYL "Hd
A0¥18 "3 WYITTIM “Ha
ATSHNITIIE AVE "Hd
AdY3g 0 TY THd
NOSNIE " G344 "dW
LIINNIE "0 TdY3 “dd
1739 'Y Y "¥d

0JSve G33d GIAVAQ "¥d
NOSNIN1Y "7 143904 “¥d
HLIYOMTY "M "D "¥0
HITHOW A QIAVQ "dd
NOSSINOY "7 "d "d@
SHYQY "M NHOC “dMi
SWy@y "0 "9 "YW

| 39%d
0£/0¢£/10 3L¥Q ONILSIT TYIIL39YHdTY

Wyd90dd INVYD ¥3S 3HL 30 301430
¥3LINID NOILVWIOANI S30UN0SIY INIYWW

LOAINGO-6
LOHYNOY-6
LCYNLOE-6
L04roog-6
LO3MY18-6

-69-
9
9
L0JJA0G-69~
m
o

9-
9-
9-
9
LOPYY39-69-
1004N39-69-
LCa3INId-69-
L0YYT739-69~
10¥asSve-69-
LOTIALY =69~
LOMIMTY- 69~
{OACQTY-69-
L01dAAY 69~
LOMCYAY-69-
Loravay-69-

Expertise Index--Alpha Listing



110

L 39vd
0L/0£/10 3LYG

s — i w— S S S — W g S — AR Seh S e — — —— — . T —— — S W —— S ——p——. — —

d4IINIOd "9 AYdvYT "0 109710d

TIINYG "3 ACHL W@  [O3LNVA

LLINN3S "0 Tdv3 "¥0  10Q3INGE
9NILNNOJIV

NILOOM "8 NIATY “d0  L08VOOM
AJ0UL T NIYYYM MO LOTTMOYL
NY3TOW °T Qd¥Ma3 "da  LOT370W
Q¥ "4 SILUND "dd  L0424Y1
SIM¥YH "9 300 "¥a  109{y¥vH
SIAVQ "d NYQ "YW LOWAAY]
NIZAQE "2 NIATYD "dW  1020A09
AIVTIE "3 WYITTIM "dd LC3IMYTHE
AFTISONITTIG AVd "¥a L0 ¥1id
SWyQy "M NHOI "d4Wd  LOMCYQY
"0I20S % SJOIWONQJI3 TWHNLINI IOV

Y39438NAC0Y ¥ S3ITYHI "¥d  L0YIQ0Y
Ovd "W NSNI¥g "¥d  tOWEOVY
ONIYI3INIONT F2YdSOHIY

ONILSTT LNIW1dvd3d
Wy¥90dd LNWYd9 YIS 3HL 40 301440
Y43LNID NOTLIYWJOINI S3IN0SIY INIAVW

Expertise Index--Departmental Listing



111

AGMOO "0 "3 "¥d LOC3IMOA
NOXIQ "9 "¢ "¥Q  108rxId
SIIAYQ "X QIAYQ "dQ  LGAGAVC
YWNOA “H QT0NYY “¥0  LOHYNOd
AY3A003Y B NOILWY0TdX3 TV INIW

INYZYIONYA Tdvd "¥G L JNYA
43701 "W ¥ "4 LOMYTOL
4371 "9 Sy THO 109C3il
40 NOLNVLIS " 1d3490d "¥0  LOL¥Y1S
HLIWS "0 S3Wyl "¥a  LOQCIWS
SHIANYS “d TA¥YY0 “Ha  LOJANYS
437704 1¥39d3H "da L0 H0YW
JYZ3Y QYYHOIY “¥G L0 ¥Z3d
AYE W OAKWYS TH0 LOWSAVY
dkiyd " H0Wl Tdl LOO[YYd
NIYTIOW "0 QT¥NOQ "d4a0  LOQGTIW
TTINNOIOK 1YWMILS “¥a 10 SJJKW
NIMNOWW D NHOC *¥d  LO9CIVM
SITYAHSIH B ADOTOIG INIUVW

#  19¥d

02/0€/10, 3L¥0 ONILSIT ALTIYIDAAS
WYdo0dd LINYY¥D Y3S JHL 40 301440
HALINID NOTLIVWHOANI SIJUN0SIY INTUVW

Expertise Index--Specialty Listing




112

g 3Ovd
0£/08/10 3lva

INIAYI 7 143804
JIT09¥I "0 LdmA
AQYD "0 QT0YYH
JAIHIT THSWIVL
LI0H WOl NHOP
SIMOH “¥ °C
d3NSSOH "H "1
HLYAYOH NyWTVA
SNINdOH “H 713IM3s
QHyTI0H *a "D
9MINI0H ¥ QTUNOY
AINIH T3 d3LTYM
HYOINNIH " SIWVE
SIYYYH "¢ 3J0C
AYYH "M 0709vH
AITL4YH "0 °H

40 NNYH "M AOd
NIQYH "d "D

M0 CHYWISAD T4 FONIUMY

ONILSIT NOILVYdNJ20
Wy¥o0dd LNYYD Y3S 3HL 40 331440

"W
Yk
da
da
Rt
“4a
“da
o

HILNID NOILYWHOANT SIUNCSIY INTUWW

L0THAY]
LOTADY ]
LOOHEY]
LG 1HOI
LOLCHNH
LOYCMOH
LOYTSOH
LC MHOH
1OHSAOH
LOO310H
LOYYI0H
LOAMNIH
LOMCNIH
L 09 CHYH
LOMHYYH
LOOHYYH
LOMENYH
LOYIavH
LO471SNY

HOYY3IS3Y

Expertise Index--Occupation Listing



113

LOGMTIM-69-d NOSTIM "9 WYITTIM “¥a
NOIXNYTdOLAHd 3INTAVW

LOgMTIM-69-d NOSTIM “9 WYITTIM "dd
TINLIND WSINYOYO 3INIUVW

LOWSAYY-69-d AYY "W AWWYS THO

LOHCM3T-65-d SIMIT "H QTYNOd “Hd
AD0T0IH90UIIW INTEYW

LGMIOTA-E9-d _ ZINOTA "M 394039 “Hd
SISVISIA MWWV INTHYI

LOYNLOE-69-d ONILLOE “d ¥O1S3N "¥d
SL33dSY TYNOILTJLON SAIdIT INTHYW

LOUNLIOE~E9-d ONIL10O8 ¥ ¥OLS3IN "dd
UNLIAELS TWIIWIHD QNY WSIT08VL3IW SAIdIT INIAWW

12 39vd

Expertise Index--Expertise Listing




114

APPENDIX C

THE ACTIVITIES INFORMATION SYSTEM
DESCRIPTIVE MATERIAL
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CODE

100
110
1A}
12
120
121
122
130
140
200
210
211
212
213
220
221
222
230
231
232
233
234
240
250
260
270
280
300

MARINE RESQURCES INFORMATION CENTER
OQFFICE OF THE SEA GRANT PROGRAM
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ACTIVITIES CLASSIFICATION SUMMARY DATE 04/09/70

DESCRIPTION:

I. EDUCATICN AND TRAINING
A. OCEAN ENGINEERING
1. GRADUATE LEVEL
2. UNDERGRADUATE
B. MARINE SCIENCES
1. GRADUATE LEVEL
2. UNDERGRADUATE
C. TECHNICIAN TRAINIRG
D. SOCIAL SCIENCE, LAW AND OTHER EDUCATIONAL ACTIVITIES
IT. RESEARCH
A. LIVING RESOURCES
1. AQUACULTURE
2. FISHERIES
3. DRUGS AND EXTRACTS FROM THE SEA
B. SEAFOOD SCIENCE AND TECHNOLOGY
1. NEW PRCDUCT AND PROCESS DEVELOPMENT
2. SEA FOOD SANITATION AND PRESERVATION
C. MANAGEMENT AND PRESERVATION OF THE MARINE ENVIRONMENT
1. PCLLUTION
2. NUTRIENTS
3. ECOLOGY AND MARINE RESOURCE DEVELOPMENT
4, ENVIRONMENTAL SCEENCE
J. MINERAL RESOURCES
E. OCEAN ENGINEERING
F. MARINE SOCIO-ECONOMICS
G, MARINE RESOURCE LAW
H. MISCELLANEOUS
[T, ADYISORY SERVICES

THE TOTAL NUMBER OF CLASSES IDENTIFICD WAS 27

Activity Index--Classification Summary Listing

PAGE 1
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APPENDIX D

THE FACILITIES INFORMATION SYSTEM
DESCRIPTIVE MATERIAL
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RESQURCE CLASSIFICATION

The resource classifications shown below are intended to provide
broad groupings of the available information, This series of cate-

gories may be expanded to include additional areas as reguired.

I. INFORMATION RESOURCES CODE
A. Library or Depot 110
B. Abstracting and Indexing Service 120
. Information Analysis Center 130
D. Data Center 140

II. RESEARCH CENTER AND/OR LABORATORY

A. Marine Oriented 210
B. Peripheral Missions 220

IIT. VESSELS - RESEARCH AND TRAINING

A. Deep Water QOperation 310
B. Coastal Operation 320
IV. ASSOCIATIONS AND ORGANIZATIONS

A. Professional 110

B. Trade 420



INVENTORY OF MARINE RESOURCES FACILITIES
CATEGORIES OF DATA TO BE COLLECTED

Type:

Name:

Responsib1e‘Party: {name & title)
Address:

Phone:

Major Facilities:
Sponsor(s):

Mission:

Scope:

Services:

Staff:

Availability of Services:

Marine Activities:
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MARINE RESOURCES INFORMATION CENTER
OFFICE OF THE SEA GRANT PROGRAM
FACILITY LISTING BY CLASSIFICATION

TYPE
DATA CENTER

NAME
NATIONAL OCEANOGRAPHIC DATA CENTER

RESPONSIBLE PARTY
BR. THOMAS AUSTIN, OIRECTOR

ADDRESS
NAVY YARD ANNEX, BLDG. 160
WASHINGTON, D. C, 203%0

PHONE .

202-693-3700

RESOURCE DESCRIPTORS
BATHYTHERMOGRAPH DATA
OCEANOGRAPHIC STATION DATA
SALINITY-TEMPERATURE~DEPTH DATA
SURFACE CURRENT INFORMATION
BIOLOGICAL DATA
BOTTOM SAMPLE INFORMATION

GENERAL INFORMATION

SPONSOR{S) ATOMIC ENERGY COMMISSION, BUREAU OF COMMERCIAL
FISHERIES, COAST GUARD, COASTAL ENGINEERING RESEARCH
CENTER, DEPT. OF THE NAVY, ENVIRONMENTAL SCIENCE
SERVICES ADMINISTRATION, FEDERAL WATER POLLUTION
CONTROL ADMINISTRATION, GEOLOGICAL SURVEY, DEPT. OF
HEALTH, EDUCATION, AND WELFARE, NATIONAL SCIENCE
FOUNDATION

MISSION  TO PROVIDE AN EFFICIENT MECHANISM FOR PROCESSING,
EXCHANGING, AND STORING GLOBALLY COLLECTED MARINE DATA
AND INFORMATION,

SCOPE  ACQUIRE, PROCESS, STORE AND RETRIEVE PHYSICAL,
CHEMICAL, GEOLOGICAL, GEOPHYSICAL, AND BIOLOGICAL DATA
AS RELATED TO OCEANCGRAPHY.

SERVICES  ANSWERS INQUIRIES ON TOPICS WITHIN SCOPE QF
CENTER, CONDUCTS LITERATURE SEARCHES, AND PROVIDES
SCIENTIFIC OR TECHNICAL DATA OR DATA COMPILAT.CONS,
PUBLISHES STATE-OF-THE-ART REVIEWS, COMPILATIONS OF
INFORMATION AND DATA, DATA PROCESSING FORMS AKD
MANUALS, AND CATALOGS OF HOLDINGS.

FURNISHES TECHWICAL EVALUATION OF ACCURACY, QUALITY,
AND/OR SIGNIFICANCE OF INFORMATION AND PROVIDES
TECHNICAL CONSULTATION SERVICES. EXCHAMGE SERVICES
PROVIDED TO THOSE ORGANIZATIONS FURNHISHING CODED DATA
TO THE CENTER,

STAFF 71 PROFESSIONALS, 14 TECHNICIANS, AND 43
ADMINISTRATTVE, CLERICAL, MACHINE OPERATOR, AND OTHER
SUPPORT PERSONNEL ,

AVAILABILITY OF SERVICES  SERVICES ARE AVAILABLE TO
EVERYONE, WITH CHARGES BEING DETERMINED ON A COST
BASIS.
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DATE 04/07/70
PAGE 2
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Facilities Index--Detailed Facility Listing
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APPENDIX E

THE INFORMATION DISTRIBUTION SYSTEM
DESCRIPTIVE MATERIAL
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THE INFORMATION DISTRIBUTION SYSTEM
DESCRIPTION OF CODING PROCEDURES

The information distribution service of the Marine Resources
Information Center is intended to provide a convenient and effective
system for maintaining and utilizing files of names and addresses
which may be used aé a communications aid. Given such files the
Center can provide mailing labels according to previously designated
Tists or by logical selection from a variety of previously designated
categories,

A brief outline of the steps involved in the utilization of this
system is given below. Every effort should be made to avoid duplica-
tion of names and addresses and to insure adequate maintenance of the
file.

1. Determine whether or not the proposed list already exists

within the file.

2. Submit a 1ist description and obtain a 1ist identification

code from the Information Center,

3. Obtain keypunch forms from the Information Center and com-

plete them as required.

4. Check these names against a master listing which is available

in the Center. Indicate which names are already in the file,
This will prevent additional keypunching and facilitate the

addition of the new list code.
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5. Submit the completed keypunch forms to the Information
Center. After keypunching, a test run is made and a complete
1isting is returned for verification by the Tist initiator.

6. Submit accumulated update information prior to requests for
1istings and/or labels so that the changes may be made.

7. Where possibie, allow one week for preparation of listings
and/or labels; although every effort will be made to provide

the material as required.

Data Recording

The procedure for adding names and addresses to the file involves
the use of the keypunch form as shown on I1lustration 1. This form
has been designed for use in a standard IBM Selectric typewriter,
which has a horizontal character spacing of 12 characters per inch,

I1tustration 1 contains several examples which show the use of
this form. In each example, it may be noted that a 5-digit alpha code
is entered in the left column for each set. This code consists of the
first 3 characters of the last name, followed by the first character
of the first and middle names. In those cases where a character is
missing it is left blank as in Example 4 where there is no middle
name. The code has two major uses: {1) it provides a means whereby
the names may be sorted in alpha order for listing purposes, and (2)
it is used so that the name and address card sets may be filed in
alpha order for ease of maintenance.

As indicated by the examples, provision has been made for one

name line and four address lines. Each of these five 1ines may



Madiling Address Keypunch Ferm
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2/5/70

Sheer 1 of

A |

CNONONC

NAME L INE
NADDRESS (LINE 1)

ADDRESS {LINE 2)

(LINE 4)

GFNFRAL MANAGER

HOT WIRE ELECTRIC 0.

1169

DEEPWATER MEG, CO,

4113 ANSCOTT LN,

HOUSTON, TEXAS

00

F0A JOHN ALBERT DOE_

1311 EASY STREET

PARIS . TEXAS

DR, JACK TIFFER

INDUSTRIAL ENG

DEPT. TEAGUE BLDG.

CAMPUS

I71Tustration 1
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contain a maximum of 35 characters. Current regulations for bulk
mailings require that the material be bundled according to zip code.
It is requested that the 'state' line of each address contain the
5-digit zip codes as the Tast item of that line. Tic marks have been
provided to assist in the location of this number on the line,

Those cases where the address js for internal purposes, the zip code
may be omitted. However, the Faculty Exchange requires that the
building be designatéd {see Example 4).

Columns 41 through 79 of the first line for each set are reserved
for coding purposes. Column 80 for each of the three lines is used to
indicate a card code. These codes are the pre-printed '1', '2', and
*3' as shown on the form. Columns 67 through 79 of lines 2 and 3 of

each set are not used.

Coding and Classification

The file may be accessed by a simple selection process, in which
all names associated with a single list are retrieved, or by a logical
selection process, which is based on selective retrieval according to
preassigned classifications.

1. Coding and Simple Selection. Provision has been made for the

establishment of a total of 74 different Tists within the one master
file. One name may appear on one, or as many as 74 of these individ-
ual lists. Once it has been determined that a new list is to be added
to the file, the Information Center will assign a code for use in the
establishment and maintenance of the 1ist. FEach name to be included

in this list is assigned this particular code. Requests for listings
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and/or labels for a particular code result in the selection of all
names associated with that code,

Typical uses of this portion of the system would be to provide a
set of mailing labels for the distribution of the monthly newsletter
or for periodic distribution of wmaterial to the activity leaders
associated with the program.

2. Classification and Logical Selection. Provision has been

made for the use of.up to 39 different classifications in the cate-
gorization of the names in the master file, As may be seen from
INlustration 2, three groups of categories have been established:
(1) class of employer, {2) nature of duties, and (3) area of marine
resource interest,

As individuals are added to the list the various classifications
should be indicated as applicable. Such a system would then facili-
tate selective contact with a large group of individuals. Logical
selection may be made on the basis of Tlogical operators 'AND', 'OR',
and 'NOT'.

A typical request might be to select all 'commercial/industrial'
types who are involved in ‘marketing' and who have an interest in
'Fisheries-Shrimps' and 'Seafood Technology' but do not include those
with an interest in 'Coastal Recreation and Sport Fishing'. The
Information Center staff would convert this narrative request into an
algorithm acceptable to the computer program., The resulting output,
in list and/or tabel form, would provide the names and addresses of

all individuals that met the selection criteria.



MAXIMUM -

MAXIMUM -

MAXIMUM -

5 CATEGORIES

11 CATEGORIES

23 CATEGORIES

CLASSIFICATION GROUPS FOR SEA GRANT MAILING LIST

(USED IN LOGICAL SELECTION PROCEDURES)

CLASS OF EMPLOYER

O o D RO =
« o s =

Educational
Governmental/Reguiatory
Commercial/Industrial

Non-profit Organization
Other (Specify)

NATURE OF BUTIES

Co~IOh O N —
« & e 8 o v x s

Administration and Planning
Research and Development
Consulting

Instruction

Marketing

Engineering and Design
Production Operations

Other (Specify)

AREA OF MARINE RESQURCE INTEREST

12,

] ed
— OW OO~ Ul ~—

Fisheries - Shrimp

Fisheries - Other

Marine Biology

Marine Geology and Geochemistry

Marine Transportation and Port Facilities
Marine Econamics

Offshore Structures and Ocean Engineering
Mineral Recovery (including petroleum)
Coastal Recreation and Sport Fishing
Pollution
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Coastal Engineering, Beach Processes and Dredging

Physical Oceanography

Chemical Oceanography and Desalination
Instrumentation

Management

Undersea Technology

Seafood Technology

Commercial Boat Operation

Personnel and Training

Other (Specify)

I1lustration 2
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This facility might be used to distribute notices to individuals
who might have an interest in attending a specialized conference or
workshop. It would also be useful in the dissemination of research

results and technical reports to selected individuals.

Qutput Formats

The output from this system is either in the form of type 'B'
labels or 1ists as shown in Il1lustration 3.

T. List Description. Once the names and addresses have been

keypunched they are processed to produce a Tisting which must be
checked by the 1ist initiator to insure correctness of the data, As
updates are made to this file, revised 1istings may be obtained on
request, These Tistings should be used to assist in checking changes,
corrections, and additions to the file.

The first line of the listing is used primarily for identifica-
tion purposes in that it shows the coded file request used to prepare
the list. A page number is given as the last item of this 1ine. The
next two lines provide heading information and the date on which the
list was prepared.

Lines 4 through 9 represent information for a typical name and
address set. To the left of the page the alpha code is printed,
followed by the name and address lines. The right portion of the page
provides the code information for that individual.

Lines 5, 7, and 9 are provided to assist in the identification of
the codes, The zeros and ones in lines 4, 6, and 8 indicate the

potential and actual codes assigned to this set. Line 4 contains
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a 'l in colums 1, 7, 14, and 16 which indicates that this individual
has been assigned to these categories. Lines 6 and 8 contain 74 posi-
tions which may be used for assignment to the various lists. It may
be seen that this first individual has only been included in lists 1
and 4,

2. Label Description. The Tabels produced by this system are

4" x 1-7/16". Labels are printed in zip code order to facilitate the

sorting and bundling operation required by postal reguiations.

File Maintenance

Every effort should be made to insure that this file is current,
Additions and deletions should be made on the same keypunch form which
is used to initiate the lists. Modifications to the file should be
clearly marked at the top of the form with the word 'ADD', 'DROP', or
'CHANGE'. The Tist codes and categories should be noted to indicate
those involved in the update. Changes of different types should be
submitted on separate pages. Since changes of address may affect an
entry which is on several lists, the old entry and new entry should
be designated on the form so that all codes may be retained with the

change.
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VITA

Eugene Bartell Smith
1312 Timm
College Station, Texas

PERSONAL :
Born December 28, 1931; Houston, Texas
Parents Mr, and Mrs. Robert L. Smith
Married Altha Deon Hall
One child (Kimberly Ann)

EDUCATION:
Nederland High School--1949
Texas A&M College
B.S. Industrial Engineering--1954
M.S. Computer Science--1964

MILITARY SERVICE:
First Lieutenant, U.S. Army Signal Corps;
Two years active duty; Honorable discharge 1956

EMPLOYMENT RECORD: Academic

Texas A&M University, College Station, Texas, June 1967-Present
Instructor, Computer Science; Information Science Co-
ordinator, Office of Vice President for Programs

Baylor University College of Medicine, Houston, Texas, Sept. 1964-
June 1967; Instructor, Computer Science

University of Houston, Houston, Texas, Sept. 1965-Jan. 1967
Lecturer, Industrial Engineering Dept. {Computer Science)

EMPLOYMENT RECORD: Industrial

Baylor University College of Medicine, Houston, Texas, Sept. 1964-
June 1967; Manager, Computer Science Program

Mosher Steel Company, Houston, Texas, March 1957-February 1963
Piant Industrial Engineer

International Business Machines Corp., Houston, Texas, Sept. 1956-
March 1957; Sales Engineer-Trainee

U.S. Army, Ft. Huachuca, Arizona, August 1954-September 1956
Industrial Engineering Officer

The typist for this dissertation was Mrs. Eugene B. Smith.






