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Bering Sea (the article cites 26,500 acres). By 1938 the herd’s population peaked at more than 2000 in-
dividuals, after which a nearly-annihilating 99% die-off began which left just eight individuals remaining by
the study’s close in 1950. (Our assessment in the appendix of this report shows that at the herd’s peak
population, their combined bodies physically-occupied roughly 2/1000ths of 1% of their island’s total area,
so that their peak population and their 99%-plus die-off both took place in surroundings that were
99.998% unoccupied.)

The graph shown (previous page) reflects Scheffer’s data (1951) and depicts the classical climb-and-
collapse data set of the study. Note that the graph of this classical, real-world population study does not
exhibit a logistic or sigmoid-curve, but instead exemplifies the other classical population outcome known
as climb-and-collapse. (The gap in the graph reflects data that were not able to be collected during World
War II.)

The third study that we assessed was another separate and independent reindeer study reported by D.R.
Klein in 1968 entitled The introduction, increase, and crash of a reindeer herd on St. Matthew Island,
Alaska (Journal of Wildlife Management 32:350-367). This study began in 1944 when 29 reindeer (Ran-
gifer tarandus) were introduced to the island. In the ensuing years, the herd increased to more than 6000
individuals by 1963, followed by a “nearly annihilating” 99% collapse prior to the close of the study in
1966. (The assessment in this report also shows that in this separate and independent study, at its peak
population, their combined bodies physically-occupied roughly 2/1000ths of 1% of this island’s total area
as well, so that their peak population and their 99%-plus die-off both took place in surroundings that were
99.998% unoccupied and which, visually-speaking, appeared to remain almost entirely ‘empty’ (See ap-
pendices for the supporting math for all three of the above assessments.)

Part Two
Preliminary Discussion and Potential Implications for Us?

The data sets assessed show that in each of the three classical calamities that we examine, the open-
space conditions in which the mortalities or die-offs began (or which were already well underway) do not
constitute unique or unusual real-world events, but instead constitute quintessential real-world popula-
tion transgressions of boundaries, thresholds, tipping points, and carrying capacities under “vast open-
space” conditions.

Thus, it is provocative to note that, in ALL THREE studies assessed here, the tiny white dot in our lead im-
age does not denote a ‘possible’ or ‘potential’ crisis that will eventually require, necessitate, or demand
attention. Instead, for all three classical real-world studies, the tiny 2/1000

ths
of 1% dot actually denotes

a moment in time that is already “TOO LATE” (in other words, a moment in time in which members of



all three populations have already waited ‘TOO LONG’). Thus this article’s lead image (and the studies it
reflects) denotes, for all three cases, a critical population-environment threshold that has ALREADY
BEEN BREACHED, so that, if any of the populations were to avoid the calamitous outcomes that the
image threshold denotes, their precautionary measures would have been required MUCH SOONER.

How much sooner? To avoid calamity, each of the three populations would need to have stabilized their
populations AT LEAST one or two (or for true safety, perhaps three or four) “doubling-times” sooner. (If
that is the case, it would be necessary for the organisms, their societies, and their leaders to recognize,
enunciate, and act upon their trajectories, implications, and outcomes at a time when the “combined oc-
cupancy dot” that they occupy

is just one-half or one-quarter (or one-eighth or one-
sixteenth) of the size of the dot depicted in our image.)

Thus, if the populations in each of the three examples that we cite were to avoid calamity, their precau-
tionary and preventative actions would have been necessary at a far earlier point in time when they would
have still had time in which to initiate preventive actions (one, two, or three or more doublings earlier). To
display an image that denotes such earlier conditions would require a rectangle of the same size as our
initial image combined with a dot that is one-half, one-fourth, or even one-eighth or one-sixteenth smaller.

(An alternate means to depict such earlier “still safe, but preventative action needed” points in time would
be to employ a dot of exactly the same size, but to place it in a rectangle that is (assuming one doubling
time remaining) at least twice as large or (assuming two doubling times remaining) four times as large as
the one used in this article’s lead image. And even such far more expansive “vast open-space” condi-
tions would still leave the endangered populations sailing dangerously close to an unforgiving edge.)

Part Three
Earth’s atmosphere, oceans, and seas as razor-thin surface films

An additional aspect of humankind’s seemingly-instinctive or innate “vast open-space” misperceptions
appears to be our tendency to imagine that Earth’s atmosphere, oceans, and seas, which visually-speak-
ing appear to be so immense, must therefore be somehow immune to (or somehow “resilient” when con-
fronted with) the enormous insults and impacts of tiny biological entities such as ourselves.

To correct such misperceptions, however, we need only to wipe a wet paper towel across the surface of
a 50 cm model globe - for the thin-film of water that is left behind would be, mathematically-speaking, pro-
portionally too deep to correctly-depict the relative depths of Earth’s atmosphere and seas.

25
In other



words, in mathematical and planetary reality, both earth's atmosphere and its seas are actually extraordi-
narily thin and superficial surface films.

Mathematically speaking, for instance, 99.94% of the Earth consists of its crust, mantle, and its molten in-
terior, while the thin layer of water that we refer to as an ocean exists only as an inexpressibly thin and
precarious surface film that is just 6/100

ths
of 1% as thick as the Earth itself. To illustrate this depth to

scale on a model globe, we would need a layer of water just 3/100
ths

of a cm deep to proportionately rep-
resent the depth of earth's oceans. If we were to wipe a wet paper towel across a 50-cm globe, the film it
leaves behind would be too deep to properly characterize the depth of Earth's oceans (example is after
International Oceanographic Foundation, 1977).

Thus the planet-wide scales of eradication and degradation that we inflict upon Earth’s biospheric life-
support machinery (or which are inflicted by our economies on our behalf) are not a localized phenom-
enon, but these eradications, together with our species-wide supplementary release of industrial and
societal wastes, are inflicted on a worldwide scale, so that we are repeatedly and endlessly assaulting
the “onion-skin-thin films” that comprise the lands, biosphere, atmosphere, and waters of the entire Earth
on a daily, ongoing, planet-wide, and ever-increasing basis.

Besides dinoflagellate red-tide, the other two classical examples of population catastrophes and mortali-
ties that we cite (in environments that visually-appeared to remain almost entirely ‘empty’ or roughly
99.998% unoccupied, and with 99% plus die-offs in both cases) are seen in two separate and indepen-
dent studies of mammals (reindeer) on two Alaskan islands (V.B. Scheffer, 1951 and D.R. Klein, 1968),
so that in this single post we cite three separate, classical, independent, and quintessential document-
tations of massive die-offs, mortalities, and/or population-environment calamities in “vast open-space”
conditions and environmental surroundings that visually appear to remain ALMOST ENTIRELY EMPTY.

Part Four
Tens, hundreds, or thousands of times earlier

Finally, suppose that we wish to draw a similar rectangle intended to approximately-denote humankind’s
own encounter with earth’s population-environment boundaries, thresholds, tipping points, and carrying
capacities for a modern, industrialized humanity. The “earlier point in time” images that we envisioned
earlier, for example (previous “Preliminary Discussion” section), imagined far larger rectangles, that are
two, or four, or even eight times larger than the rectangle shown on our first page (or, alternatively, of em-
ploying far tinier dots in a rectangle of the same size). Note especially that such modifications would be
necessary in order to depict earlier (and therefore safer) points in time which would enable an informed
(and wiser?) population the time needed to respond early enough to avoid calamity.

Given, however, a dot of exactly the same size as used in introductory image (first page), a human-ori-
ented diagram would appear to require a rectangle that is tens, hundreds, (or even thousands?) of times
larger than the one reflecting the three classical real-world studies reviewed here. For, while the tiny
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simultaneously pouring additional contaminants each day into its gasoline, oil, radiator, battery, trans-
mission fluid, and brake fluid. And then suppose that this individual can’t understand why his automobile,
which “has always worked in the past,” doesn’t function anymore (Not so bright, is he?)

Do we know anyone who seems to treat the only planetary life-support
machinery so far known to exist anywhere in the universe in a similar way?

No rational astronauts, of course, would ever dream of inflicting such damage upon the vehicle that sus-
tains their lives in space, and the rest of us would never dream of inflicting such levels of damage upon our
automobiles - or upon the complex equilibrial systems of our own bodies and expect to even survive, much
less continue to function as normal
.
Amazingly, however, we seem to suppose that we can systematically destroy, eradicate, and dismantle the
only planetary life-support machinery so far known to exist anywhere in the universe in a similar way.

Why should we suppose that earth's biospheric life-support machinery is invulnerable?

Notice that the above has nothing to do with "running-out-of” food or resources or anything else but instead counsels the urgency of caution when
it comes to the degree of sheer physical eradication and damage that we are inflicting on earth’s critical biospheric life-support machinery.

Appendices which follow outline the supporting
mathematics of the three data sets assessed.

Appendices

Supporting Mathematics

Part One: Red-tides / Karenia brevis

Outbreaks of deadly red-tide typically contain 100,000 to 1,000,000 or more dinoflagellate cells (e.g., Karenia brevis) per liter.
Our estimate based on Karenia brevis cells in a one-liter water sample taken from a representative outbreak of dinoflagellate
red-tide is based on the mathematics outlined below.

(1) A volume of one liter water (1000 cm3)
(2) The approximate dimensions of a single cell of K. brevis :

L: ~ 30 um (approximately 0.03 mm) 1,2,3

W: ~ (approximately 0.035 mm) 1,2,3 (“a little wider than it is long") 1

D: ~ 10 – 15 um deep (10 um = .010 mm; 15 um = .015 mm) 1,2,3

(so average = ~ .0125 mm)

1 Nierenberg, personal communication, 2008
2 (L: 18-45 um; W: 18-45 um; D: 10-15 um) Bushaw-Newton, K.L. and Sellner, K.G. 1999. Harmful Algal Blooms

IN: NOAA’s State of the Coast Report, Silver Spring, MD. NOAA
3 Floridamarine.org, 2008

L. or approximately 0.0012 inches
W: or about 0.0014 inches
D: or approximately 0.0005 inches

Randolph Femmer, Editor and Senior Advisor,
The Wecskaop Project
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The above values permit the following calculations
by V = (L) x (W) x (D), then multiplying (0.03 mm) x (0.035 mm) x (0
ume of 0.000 013 125 mm3.

If a single cell of K. brevis occupies approximately 0.000 013 125
in a one-liter sample from an outbreak of red
bined occupied volume of approximately

Given that a one liter water sample is equal to 1000 cm
imately 999.986 875 cm3 of unoccupied volume
main theoretically-available.

If we divide the unoccupied volume (
sult equates to a percentage of approximately

Finally, noting that (100%) minus (99.998%)
K. brevis cells residing in the one-liter sample
which they reside, with seemingly-abundant “vast open

This means that the above K. brevis
environment in which it resides, even when the
thousandths of one percent of the total volume that appears to remain seemingly
environment that would visually-appear to be

This demonstrates that, despite apparently enormous "open
cells themselves occupy a volumetrically
available, they have, by their combined overpo
wastes, catastrophically-damaged, a
they reside. In other words, the calamitous
ditions that would visually-seem to rem

permit the following calculations: Since the volume of a typical cell of
by V = (L) x (W) x (D), then multiplying (0.03 mm) x (0.035 mm) x (0.0125 mm) equates to an approximate vol

occupies approximately 0.000 013 125 mm3, then a population of
liter sample from an outbreak of red-tide would give us (1,000,000) times (0.000 013 125 mm

of approximately 13.125 mm3 or 00.013 125 cm33

Given that a one liter water sample is equal to 1000 cm3, then (1000 cm3) minus (0.013 125 cm
of unoccupied volume (of apparently “unoccupied empty space”) would still appear to re

Percentage Unoccupied

If we divide the unoccupied volume (999.986 875 cm3) by the total volume of one liter (which is 1000 cm
sult equates to a percentage of approximately 99.998 688% unoccupied volume.

(99.998%) leaves 2/1000ths of 1%), informs us that taken together,
liter sample physically-occupy less than 2/1000ths of 1%
abundant “vast open-space” appearing to remain theoretically

population manages to routinely visit calamity upon itself and the aq
even when the K. brevis cells themselves physically-occupy

of the total volume that appears to remain seemingly-available in a surrounding
appear to be ALMOST ENTIRELY EMPTY.

This demonstrates that, despite apparently enormous "open-space" conditions, and despite the fact that the
volumetrically-insignificant portion of the "open-space" that ap

they have, by their combined overpopulation and each cell's production of invisible and calamitous
altered, and induced mass-mortality within the aqueous surroundings in which

calamitous population-environment outcome takes place in “vast open
to remain almost entirely empty.

Mathematics used to generate 2/1000

Here we outline the mathematics used to generate
the wine-red rectangle in the illustration shown left.

(1) Use imaging software to open a rectangle
pixels by 350 pixels wide = 175,000 sq. pixels

(2) Calculate one percent of this area as follows:
(175,000) x (.01) = 1750 square pixels

(3) Calculate 1/1000th of one percent as follows:
(1750) x (.001) = 1.750 square pixels

(4) Calculate 2/1000ths of one percent as follows:
(1750) x (.002) = 3.5 square pixels

(5) Calculate the square root of 3.5 square pixels
(Which equates to 1.87 pixels)

Which means that in a rectangle of 175,000 square pixels, a “dot” of dimensions
(1.87 pixels) x (1.87 pixels) = 3.5 square pixels will proportiona
2/1000ths of one percent.

Since the volume of a typical cell of K. brevis is approximated
0125 mm) equates to an approximate vol-

then a population of one million cells found
000 013 125 mm3) for a com-

013 125 cm3) means that approx-
(of apparently “unoccupied empty space”) would still appear to re-

me of one liter (which is 1000 cm3) the re-
.

taken together, all 1,000,000
1% of the water sample in

space” appearing to remain theoretically-available.

calamity upon itself and the aqueous
occupy less than two one-

available in a surrounding

space" conditions, and despite the fact that the K. brevis
space" that appears to remain seemingly
tion of invisible and calamitous
the aqueous surroundings in which

in “vast open-space” con-

Mathematics used to generate 2/1000ths image

Here we outline the mathematics used to generate
rectangle in the illustration shown left.

(1) Use imaging software to open a rectangle 500
= 175,000 sq. pixels

of this area as follows:
1) = 1750 square pixels

as follows:
(1750) x (.001) = 1.750 square pixels

as follows:

Calculate the square root of 3.5 square pixels

e pixels, a “dot” of dimensions
) = 3.5 square pixels will proportionately equal



Part Two: V.B. Scheffer’s classic reindeer
climb-and-collapse study on St. Paul Island,

Alaska (1951) (Rangifer tarandus

Our estimate that the reindeer of St. Paul
Island, Alaska physically-occupied roughly
2/1000

ths
of 1%” of the island’s total area at

the time of collapse is derived as follows: The
study’s herd of reindeer reached a maximum
population of a little over 2000 individuals

First we assumed that an average reindeer is
approximately 190 cm long (by assuming that
the females average approximately 180 cm
long with males about 200 cm long, so that as a
rough assessment, we assumed an overall
average of about 190 cm - or even somewhat
less since some percentage were non

In a similar way, as a rough assessment we assumed that the width of an average reindeer was approxi
mately 65 cm, understanding, of course, that actual average girth would vary with the time of year, the
number of pregnant females and a changing number of fawns and yearlings an
assessment purposes we assumed an average width of about 65 cm.

Thus the area physically
would equal about (190 cm) x (65 cm) or approxim

Given a peak reindeer population of St. Paul island of slightly
more than 2000 animals, (2000) x (12,350) equates to
ical occupancy of approximately
bined bodies of the entire herd.

Since one square meter equals 10,000 cm
above (24,700,000 cm

2
) by (10,000) reveals that, taken toge

ther, the combined bodies of an entire herd of 2000 animals
would physically-occupy a total of

Since the area of St. Paul Island Alaska is about 106,000,000
square meters or approximately 41 square miles, we next
subtract the 2470 square meters that is physically
the entire herd from the total square meters of the island
(106,000,000 m2) minus (2470 m
approximately 105,997,530 m

2
that remain unoccupied.

Lastly, dividing the total unoccupied
meters) by the island’s total area of approxi
square meters gives us the approximate percentage of total
occupied space at the time that the reindeer population was at
its peak, which was 0.999 976 or about
lation underwent a collapse involving a 99% die
vironment that would have visually

The Scheffer article itself used 26,500 acres; 41 sq miles = 26,240 acres, and 41
106.189513 km2 or 106,189,512.52 m
km2 as the island’s total area.

V.B. Scheffer’s classic reindeer
collapse study on St. Paul Island,

Rangifer tarandus)

Our estimate that the reindeer of St. Paul
occupied roughly

of 1%” of the island’s total area at
the time of collapse is derived as follows: The
study’s herd of reindeer reached a maximum

individuals.

First we assumed that an average reindeer is
assuming that

the females average approximately 180 cm
long with males about 200 cm long, so that as a
rough assessment, we assumed an overall

or even somewhat
tage were non-adults).

rough assessment we assumed that the width of an average reindeer was approxi
mately 65 cm, understanding, of course, that actual average girth would vary with the time of year, the
number of pregnant females and a changing number of fawns and yearlings and so forth, so for rough
assessment purposes we assumed an average width of about 65 cm.

Thus the area physically-occupied by an average member of the population
would equal about (190 cm) x (65 cm) or approximately 12,350 cm

2

Given a peak reindeer population of St. Paul island of slightly
more than 2000 animals, (2000) x (12,350) equates to a phys-

24,700,000 cm
2

by the com-

square meter equals 10,000 cm2, then dividing the
) by (10,000) reveals that, taken toge-

the combined bodies of an entire herd of 2000 animals
a total of 2470 square meters.

and Alaska is about 106,000,000
square meters or approximately 41 square miles, we next

the 2470 square meters that is physically-occupied by
the entire herd from the total square meters of the island:

(2470 m2) which equates to a total of
that remain unoccupied.

unoccupied space (105,997,530 square
meters) by the island’s total area of approximately 106,000,000

approximate percentage of total un-
at the time that the reindeer population was at

999 976 or about 999.998%1, which means that the St. Paul Island reindeer popu
lation underwent a collapse involving a 99% die-off in “vast open-space conditions
vironment that would have visually-appeared to remain approximately .999.998%

The Scheffer article itself used 26,500 acres; 41 sq miles = 26,240 acres, and 41
or 106,189,512.52 m2 so that here, our assessment uses 106,000,000 m

as the island’s total area.

rough assessment we assumed that the width of an average reindeer was approxi-
mately 65 cm, understanding, of course, that actual average girth would vary with the time of year, the

d so forth, so for rough

occupied by an average member of the population
2

each

means that the St. Paul Island reindeer popu-
space conditions” in a surrounding en-

99.998%9. empty.

The Scheffer article itself used 26,500 acres; 41 sq miles = 26,240 acres, and 41 sq miles =
so that here, our assessment uses 106,000,000 m2 or 106



Part Three: We assessed a second classical population climb-and-collapse study reported by
D.R. Klein in 1968- The introduction, increase, and crash of a reindeer herd on St. Matthew Island,
Alaska. (JWM 32:350-367)

In this study, which began in 1944 with 29 reindeer introduced to the island, the herd increased to more
than 6000 individuals by 1963, followed by a 99% collapse in 1964 and leading to a close of the study in
1966. For purposes of this assessment. we used the same rough estimates of reindeer sizes as used in
part two above. In this case, however, this island (St. Matthew Island in the Bering Sea) was about three
times larger (approximately 331.52 km

2
or 331,520,000 sq. meters or 128 square miles) and, in addition,

the caribou herd grew to more than 6,000 individuals.

Therefore, 6000 reindeer (males, females, and non-adults) which individually occupy an approximate av-
erage of 12,350 cm

2
each, would occupy a combined total of (6000) times (12,350) which would equate to

an approximate total occupied area of about 74,100,000 cm
2

for the entire herd. Next we convert this
number to square meters, dividing (74,100,000) by (10,000), which equates to approximately 7410 m

2
of

the island’s surface that is physically-occupied by the combined bodies of the entire herd. Taking, then,
the island’s total approximate area of 331,520,000 m

2
and subtracting the 7410 m

2
that are physically-

occupied by the reindeer herd, (331,520,000 m
2
) minus (7410 m

2
) equates to a total area of about

331,512,590 m
2

of unoccupied space that would appear to remain seemingly available.

Lastly, dividing the total unoccupied island area (331,512,590 m
2
) by the approximate total area of the

entire island (331,520,000 m
2
) equates to 0.999 975 869, or a reindeer peak population and ensuing

near-annihilation in a habitat or environment that would have visually-appeared to remain ....99.998%%

eempty..

p.s. – Using mid-range Easter Island human population estimates from Jared Diamond’s book Collapse (a pre-industrial population with no abil-
ity to inflict industrialized levels of damage or to release industrialized levels of waste) yields closely-similar results (less than 3/1000ths of 1%)

p.s. – For an everyday setting that helps approximate the 2/1000ths of 1% occupied
/ 99.998% unoccupied proportions seen in the three studies cited here, the fol
lowing example may be instructive:

To proportionally depict 2/1000
ths

of 1% on a basketball court
would require a dot about half the size of a baseball

Supporting math for above

Basketball court (College/Secondary) 50’ x 84’ = 4200 sq. feet
1% of a basketball court = 4200 x .01 = 42

1/1000th of 1% = 42/1000 = 0.042 sq. ft.
2/1000th of 1% = 2 x 0.042 = 0.084 sq. ft.
2/1000th of 1% of a basketball court = 0.084 sq. ft

0.084 square feet = 12.096 square inches

Area of a circle = (pi) x r2

Diameter of Basketball (Men’s size 7) = 9.39 inches // Radius = 9.39 divided by 2 = 4.695
Radius squared = 4.695 x 4.695 = 22.043

Area of a men’s basketball = (3.14) x (22.043) = 69.215 sq inches = 0.480 659 722 22 square feet

Diameter of a baseball = about 3 inches in diameter (or 2 and 7/ 8ths)
Area of a baseball = (pi) (r2) = 3.14 x (3) x (3) = 28.26 square inches
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Background

THREE classical REAL-WORLD “Too-late” population calamities in environments
that remain 99.998% unoccupied - (Each population waited too-long)

We here offer the image below which depicts a remarkable 2/1000ths of one percent population
threshold in three separate, classical, and independent real-world population-environment systems.

The image (above), which is our main topic in this article, depicts a disquieting 2/1000ths
of 1% "too-

late" – population threshold in THREE separate, classical, independent, REAL WORLD, and
quintessential population-environment systems (In other words, in each case, the subject population
“waited too-long").

Envision a college basketball court: To proportionally depict an equivalent 2/1000ths of 1% dot on a
bas-ketball court would require a dot about half the size of a baseball. All three classical die-offs
and/or mass mortalities reviewed in this article began (or were already well-underway) in vast-open-
space conditions approximated by the image depicted above and the basketball court approximation
just described.

In effect, what we will see here are three separate, classical, and independent 99%-plus die-offs
and/or even worse mass mortalities that each took place in surroundings that remained roughly
99.998% unoccupied and in seemingly "vast open-space" conditions that appeared to remain almost
entirely 'empty.'



These examples argue quite powerfully that humankind’s seemingly-instinctive “vast open-space” sup-
positions are not only erroneous, but are so highly misleading as to invite calamity.

p.s. – Since our own species produces far more wastes and inflicts far more eradications and damage than any of the three
classical species examined in this article, our impacts in this respect appear to be multiple orders of magnitude worse,
implying perhaps, that our own thresholds, dangers, and calamities may arrive even sooner; even earlier than those in the
classical examples reviewed here.

We anticipate that you will readily appreciate why we have chosen to share this with you.

A second image as well as our supporting mathematics also appear in
our appendices (and is an extreme and quite pronounced J-curve).

(Classical outbreaks of K. brevis dinoflagellate red-tide in marine systems and two separate and classical exponential
climb and collapse / 99%-plus die-offs in mammals / reindeer populations Rangifer tarandus on Alaskan islands.)

It is interesting that it was not necessary to search every corner of the world's literature to seek out
examples that conform to the above 2/1000ths of 1% value. Instead, the value itself appeared mathe-
matically on its own, and completely independently again and again in each of the very first three
samples that we assessed.

Because of our background in marine biology, we decided to first examine the population-environ-
ment calamities known as red-tides based on routine one-liter samples of Karenia brevis populations
in a typical outbreak of 1,000,000 cells per liter. While it is routine for studies to quantify and report
the number of organisms present per unit area or per unit volume, we used this same information, to-
gether with the approximate average size of such cells or individuals, to quantify two values:

(1) The actual percentage of the physical sample that the combined bodies (or cells) of each
population physically-occupied at the peak or threshold density at which the population-environment
calamity manifested itself (and in all three of the classical and quintessential real-world examples
that we cite, this percentage physically-occupied value was approximately 2/1000ths of 1% - or less –
at the time of the peak population or the onset of the population-environment calamity involved).

(2) We then used the percentage-occupied value obtained above (roughly 2/1000ths of 1% in all
three cases), to calculate the percentage of the area or volume that remained physically-unoccupied
and would appear to remain, visually-speaking, seemingly-available for further occupancy

(and in all three of the examples cited above, 100% of each sample minus roughly 2/1000ths of 1% area or volume
physically-occupied equals roughly 99.998% of the surroundings that remain unoccupied, and which visually-speaking,
appear to remain seemingly-available for further occupancy).

(Supporting math for all three examples can be provide separately upon request, and is already-
outlined and accessible online in the appendices of documents offered here and here.)

The second example that we assessed was V.B. Scheffer's classic study of The rise and fall of a
reindeer herd on an Alaskan island Scientific Monthly 73:356-362 (1951). That study began with the
introduction of 25 reindeer to 41 sq. mile (their figures) St. Paul Island, Alaska in 1911. By 1938 the
reindeer population peaked at more than 2000 individuals, and promptly began a 99% die-off which
culminated with only eight surviving individuals at the close of the study in 1950.

(We note here that a graph of the data, by the way, does not form a logistic or s-curve, but instead
reflects the other classical population outcome known as climb-and-collapse.) To analyze the results
for this assessment, we calculated the average approximate size of each individual in the herd at its



peak population, and calculated the total island area physically-occupied by all the individuals making
up the entire herd at its peak numbers. Then we divided the area physically-occupied by the com-
bined bodies of all the herd's individuals by the total island area that appeared to remain theoretically-
available, and, to our surprise,

exactly the same 2/1000ths of 1% value seen in the Karenia brevis red-tide
assessment appeared again - separately, unexpectedly, and independently

To keep this short, the third example we tested was another similar, but separate and independent
classical reindeer study by D.R. Klein, 1968: The introduction, increase, and crash of a reindeer herd
on St. Matthew Island, Alaska Journal of Wildlife Management 32:350-367. (Between 1944 and 1963,
a reindeer herd of 29 individuals was introduced to the 138 sq. mile island and then grew to more
than 6000 individuals, followed again by another 99% die-off so that only 42 individuals survived by
the close of the study in 1964.)

Again we simply took the three relatively classical examples indicated above for preliminary assess-
ment - and were astounded that, with no mental gymnastics whatsoever, all three data sets gener-
ated the 2/1000 ths of 1% threshold occupancy figures that we cite here.

We do not pretend that these figures constitute anything universally descriptive in any way - but the
fact that we see them repeat themselves three times (twice in separate and independent studies of
mammalian populations as well as a third time in a population of mindless, unicellular marine dinofla-
gellates, is at least, perhaps, a bit provocative.

Another way of describing these results?

All three population-environment calamities actually began and reached their peak
threshold values in environments that would visually appear to remain 99.998%EMPTY

Look again at our attached image and imagine the most intelligent
and sentient possible individuals in any of the populations.

Which, if any, members of any of these three populations could be convinced that their threshold with
calamity could be so proximate when such "vast amounts of open-space" appear to remain so
seemingly available?

- RF


