
Always have confidence and pride in your individual ability and a genuine desire
to produce an "end result."

Remember that the public will forgive you if you make mistakes-unless that
is all you make. You must make better game and better fish, not only quantity
wise but quality-wise as well. Thank you.

THE COOPERATIVE ORGANIZATION IN WILDLIFE
STATISTICS

DR. J. A. RIGNEY

N. C. State College

Has anyone in the audience had the frustrating and somewhat frightening
experience of being asked by your high school son how to take the first deriva
tive of a quadratic function and then find the maximum point on the curve it
represents? Do you realize that within ten years this will be a commonplace
experience? Do you further realize that ten years from now unless he can
do this kind of math, a high school graduate may not even be able to get into
a college to study in your particular area of fish or game management? If
this is true, and I believe it is, what will your wildlife research and your
literature be like in ten years? Undoubtedly the research will call upon more
powerful and efficient techniques than are in use today and the literature will
contain many papers written in the shorthand language of mathematics. This
is quite a contrast to the situation that existed when most of us went to college.
We probably got very little training in mathematics, and we have had little
need to use our math in such things as statistics. Does this mean then that
in ten short years most of us will be regarded as useless antiquated hangers-on
in science? My guess is that it could, but it probably won't J

The complexity and rapid pace of today's society requires quick adaptation
to avoid obsolescence, and this is particularly true for those of us who work
in scientific disciplines. In your work in the Southeast you have hit upon
a novel and apparently effective method of coping with this situation. You
have developed a cooperative research and consulting service which will keep
you abreast of new developments. It is my pleasure to describe this service
this morning and to report to you on its performance to date.

Almost your entire efforts of research, of 'management or of control, hinge
upon the estimation of certain properties of populations. These may be popu
lations of fish, game, insects, hunters, or licenses. The business of interpreting
the value and meaning of these population estimates lies in the domain of the
biologist. However, the business of developing the methods for obtaining these
estimates efficiently, without bias, with desired precision, but within a specified
time and at a cost that can be tolerated, is the dOffillin of the statistician. For
many years a few highly competent and mathematically trained biologists have
worked on statistical procedures for wildlife problems. Often, their contri
butions were not fully understood or were ignored by the general biologist.
In recent years, however, it has been generally realized that a large portion
of the fish or game research and management dollar is invested annually in
collecting estimates. Therefore, it has been inevitable that more and more
attention be given to the statistical procedures undergirding wildlife activities
in an effort to get more information from every dollar spent.

Two important facts need to be called to your attention in this connection.
First, modern statistics is based on pretty sophisticated mathematics, and re
search in statistical procedures themselves requires a strong background in
math. It does not necessarily follow however that one must be an expert mathe
matician in order to use the techniques effectively. Secondly, most of the
statistical techniques developed for other scientific fields cannot be adopted
directly in fish and game problems without alteration. This means on the one
hand that some mathematically capable people are now needed in this area
to develop more basic tools. On the other hand it means that wildlife biologists
who have little math training must be able to communicate effectively with
those highly trained statisticians to set up problems and to give adequate
biological interpretations to the statistical results.
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What I have just described to you has been clearly seen and understooc
by your administrative leaders. After several years of studying this problem,
they developed last year an organization which has the primary objectives and
responsibilities of doing two things:

(l) undertaking research on important statistical problems arising in the
wildlife research and management activities of the region, and

(2) assisting the biologists of the region in setting up their research and
sampling activities in the most ·efficient manner and in analyzing the
data they collect.

A very important by-product of the organization will be the training of more
biologists in the basic statistical skills,

This organization was established by a cooperative agreement among nim·.
of the Southeastern states, in which they provide for a fI ve-year period of
research and service such as I have described. The basic agreement which
these states signed is supplemented annually to establish tbe budgetary level
of activity of the organization, and the financial contribution of the participating
states.

The organization was set up at the Institute of Statistics at North Carolina
State College to insure adequate statistical backstopping and resources. By
locating the wildlife organization here the Southeastern states automatically
have call on the abilities and the interest of the 22 professional staff and the
60 graduate students who make up this center. The Institute has made a con·
certed effort over the years to tie their statistical activities closely to the
research of the users of statistics. Thus you will find tbere strong program>
already in the development of techniques for pastures and forage work. There
is an outstanding quantitative genetics group, the animal nutrition laborator)
has a basic research program that is very productive, and the plant and animal
disease groups work intimately with statistics in their research. For you.
this means that if a particular problem has already been worked on somewhere.
one of the staff will surely know of it. Ideas on how best to approach a
particular situation are sharpened by discussions in seminars and "bull sessions"
among experts in statistical theory. The ideas and potential answers to prob·
lems are kept in the realm of reality and practicality by having a wildlife
biologist as your major contact. He acts as the funnel through which thi~

all passes into the Institute. He is a man with a Master's degree in wildlife
management and with eight years of field experience. He bas subsequently
spent three years in adding mathematics and statistical theory to his training
He can now understand and communicate very well with the theoretical statis
ticians on one hand and with the field biologists on the other. In addition
to the wildlife statistician, the organization provides for one or two graduate
students to supplement and extend the efforts of the principal wildlife statistic
ian. This fall a student joined us whose undergraduate work was in Wildlife
and the Master's degree in Statistics at Michigan State. He, too, will add
mathematics and statistical theory to his bag of tools, and during the next
couple of years he will be working on problems of interest to you.

We have just completed a year of operation with this new organization, and
it is of interest to look back over its performance and see if it has measured
up to expectations. A brief summary of activities was presented to the par
ticipating states and copies of that report are available here after this session.
However, let me briefly and candidly evaluate for you the performance of
the organization last year as I see it. As I do this, I would urge you to
form some judgment of how its usefulness may be enhanced in the future.

We have found during the 20 years that the statistics program has been
operating at North Carolina, that communication is the first major problem
in assisting any group with statistical needs. The statistician is accustomed to
thinking in terms of idealized situations, because these are the situations for
which mathematical or statistical solutions exist or can be readily developed.
The biologist on the other hand finds it extremely difficult to understand the
reasons why observations must be random, why a complicated design may
provide cheaper information even though it may cost more to use it, why
messy mathematical formulae are used instead of simple arithmetic, etc. In
view of this it was decided that establishing rapport and understanding between
these groups was and continues to be the first order of business for the new
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organization. A second hurdle to be overcome is the stimulation of the imagina
tion and interest of the biologist in using newer and more efficient approaches.
In view of the fact that both of these problems were common to almost all
the biologists of the area, a mass approach appeared advisable and a one
week short course was organized last February. This session provided some
basic instruction in statistical methods and designs, it illustrated ways in which
these ideas could be put to effective use in wildlife problems, and it held
workshop discussions on specific problems brought in by participants. Those
who attended felt that they learned enough statistics to see that many things
they were now doing could be improved upon greatly, and many activities
that were in the planning stage became much clearer with respect to efficient
procedures. Perhaps, more important than all else, they saw new possibilities
of resolving their problems through this newly developed service. This short
course will be continued as an annual affair as long as it appears to be effective
for the area.

You have brought many problems to us during the year, asking for ways of
estimating certain populations. Almost without exception, there was no patent
answer. We developed, in the time allotted, the best answer we knew. Then,
in the case of many of these problems, further statistical research was done.
Results of these further inquiries into theory must necessarily be recorded
first in very technical language and presented to theoretical statisticians to
undergo severe scrutiny and criticism by those best qualified to do so. Later,
these results will be presented in more biological contexts and with the neces
sary practical details spelled out.

There are three papers in manuscript form ready for submission to journals.
They are:

1. Random road block method of estimating hunting pressure.
2. Testing differences in population level when the Schnabel method of

estimation is used.
3. The mean square alternate difference in certain wildlife applications.

Some of you have seen these reports. They are written in rather mathematical
terminology and are currently receiving the "baptism by fire" from statisticians.
Your turn will soon come to give them similar review and criticism from the
biological viewpoint. In the meantime, if you wish to see this work summarized
against a background of other statistical research, I have with me a few copies
of the recent "Record of Research" for the Institute of Statistics for distribution.

In addition, the staff have developed techniques that are being used in the
field by one or more states in the region, but which are not yet written up
in publishable form. These are:

1. A creel census design with flexible size of sampling unit.
2. More efficient estimation of fishing pressure by numerical integration

methods.
3. A technique for estimating duplication in licensing under a generalized

pattern of duplication in any number of license categories.
In my estimation, some of these pieces of research represent real break

throughs on probltms you have faced, and they are developments that you can
be proud to be a part of.

Consulting activities are difficult to appraise. Their value depends on the
technical skill of the biologist as well as the statistician, on proper timing, on
personalities, and on other intangibles. There has been an increased flow of
questions and problems, particularly following the short course. There is every
indication that this portion of the organization's activities will soon swamp us.
Several innovations are planned now to extend the usefulness of these personal
consultations. Many of the problems resolved are of rather wide interest, and
therefore, we plan a periodic reporting to you on problems sent in and the
solutions developed. We also expect to use many of these problems as the
basis of afternoon workshop discussions in the short courses where methods
of arriving at answers can be spelled out in more detail. It is expected that
new ideas and techniques developed from the above activities will soon be
appearing in your literature, although this form of reporting will usually
await the availability of actual results.

In summary, I should like to emphasize three points.
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(1) In order to maintain leadership, your administrators have provided
you with a statistical organization through which you can effectively
call upon statistical theory and mathematics now in your own work.

(2) During its first year of operation, this organization concentrated on
developing good communication between biologists and statisticians and
in stimulating an awareness of the potential of statistical tools. It also
made significant contributions in basic methodology in wildlife research
and it provided very worthwhile consulting services.

(3) This is your organization and we invite you to use it to the fullest,
not only in research, but also in administration and in educational
programs.

TIlE GAME AND FISH RESOURCES OF TIlE
VIRGIN ISLANDS

By G. A. SEAMAN

First of all, I would like to say that I feel it an honor and privilege to
have a place on your important program, and am grateful for the opportunity
of representing probably the smallest wildlife outpost under the American
flag. It is also with some trepidation that I address so august a body, especially
in the field of fisheries, of which I know very little. You will bear with me, I
know.

Secondly, I am extremely happy to visit for the first time this great sovereign
State of Mississippi, proud and beautiful and so worthly of its significant
motto: "Virtute et Armis". It makes me wish that these conferences lasted much
longer than they do I

Since time is short, I must on to tell you about the Virgin Islands, of
which one man, when asked if he knew where they were, replied that he did
not, but felt that they must most assuredly be very far from "the Isle of Man" I

In the northeastern corner of the Caribbean Sea at a point about 1,000
miles east-southeast of Miami, Florida, and approximately 1,400 miles south
east of New York City (as the plover files) lies a small archipelago of
islands, cays and rocks. Here the two great Antillean land axes meet, the
one running east and west, the other north and south. It is a strategic point.
To the north and east lie some of the Atlantic's spectacular deeps, to the
south the comparatively warm shallows of the Caribbean. From this geo
logic matrix have risen the islands Columbus discovered on his second voyage
in 1493 and called "Virgins".

The group is small. It consists of three main islands and about 40 islets
and cays. In their entirety they total about 133 square miles. The islands
are tropical, mountainous and inclined to drought. Vegetative cover, save in
sheltered valleys where there is heavier growth and less evaporation, is
primarily a xerophytic thorn scrub. Surface fresh water is confined to a very
few small streams, which often go dry, and an occasional spring. After
heavy rains, small ponds appear in depressions. These sometimes hold water
from year to year. The climate is mild and salubrious with refreshing easterly
trade winds blowing most of the year. Temperature ranges from 75°F in
the winter months to highs of 85,oF during the summer. Rainfall varies on
an average from 30 to 55 inches per year.

It must be noted that, though the total land area covered by this small
group of sea islands is actually tiny, their geographic position, topographical
makeup and climatic advantages invest them with a unique and most interesting
biota. To the naturalist and nature lover, is to be found among these islands
a microcosm of rare and delicate beauty and ever recurring wonder, all free
for the search and the looking.

OrigiMl FauM
At the time of the discovery of the Virgin Islands by Columbus, Arawak and

Carib Indians were the inhabitants. The little we know today about the island
fauna of that time we owe to them. From the "kitchen middens" of their
camps, we have unearthed the bones of the animals and birds and fish they used
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