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"Dost thou love Life? Then do not squander Time; for that's the stuff Life is made of." Poor
Richard's Almanac, 1758, Benjamin Franklin.

Like many scientific advances over the years, the nexus between ‘being’ (or ‘living’) and
‘time’ was first advanced as a philosophical concept. In the opening quote, Franklin may have
been musing philosophically or was just offering a practical adage but it took nearly another two
centuries before the idea gained rigor when Martin Heidegger obtusely introduced the subject in
his opus, “Being and Time”1. Much of the academic community erroneously focused on the first
term and interpreted his study as addressing only the reality of ‘being’2. They missed the point
that ‘being’ and ‘time’ are so intrinsically linked that anthropometric being cannot be separated
from time and so assumed the work to be of two volumes with the second to address ‘time’.

Science is now at a point when the nexus between life and time can be pulled from its
philosophical context and addressed in physical, physiological, and psychological terms. A
significant step to bridge the gap between philosophy and the scientific study of time was made
by Huw Price in the last decade of the twentieth century3. His work focused primarily on the
physics of time rather than the biological and psychological implications and it preceded an
academic appreciation of string theory but his arguments remain strong and his conclusions
valid.

A different aspect of the time and life interaction was addressed by J.T. Fraser4. His
theses involve the ‘awareness’ of time and the psychological ramifications of that awareness.
Where Price addressed how our knowledge of time is influenced by our perspective, Fraser
addressed how our perception of time influences our behavior. The missing link between Price
and Fraser is the shadowy nature of time itself and the crux of that determination is at the
intersection of life and time.

It will be proposed here that the intersection is so tightly woven that time and life must be
considered as inseparable. The interrelationship of time and life can be illustrated by likening
time as a magnet drawn through a field of materials of diverse chemical composition. The
material that adheres to time is living and that which does not is inanimate. Anima is that
property of stickiness. Stripped of Aristotelian and Jungian gloss, anima is the property that
distinguishes living things from nonliving material without referencing its qualities as a thing, a
motivation, or anything else. The thesis of this paper is that anima is time made apparent.

The biggest impediment in the study of time is that there is no clear definition of what it
is. That time is not animal, vegetable, or mineral is obvious as is that it is not ‘verb’ or other part
of speech. That time is not a cosmological ‘force’ is less obvious but presumably true, but to
simply relegate it to the status of ‘dimension’ is selling it short. Unlike any of the spatial
dimensions, the dimension that is time has attributes that can be isolated and studied. One of the



most salient attribute of time is that it has direction and moves in only one direction; time’s
arrow points from the past into the future.

The attributes of time cannot be adequately defined because they cannot be studied
directly—time can be perceived only indirectly as an association with a process. The processes
are more amenable to scientific study and so undo significance is often given to the process to
the detriment of time itself. It may be trite to say that all processes are temporal but the very
triteness is revealing. A process is a description of a change over time or, more generally said, a
comparison of states separated by a time interval. The statement becomes less trite when it is
realized that a process might be considered a change of state over a spatial increment. Just as it
makes no difference in which order the states are compared when separated by a spatial
increment, it is logically indifferent when the increment is temporal but, by convention, we
assign order when we encapsulate the process in a temporal environment when, for example, we
focus on cause and effect.

The indirect associations between the processes of nature and time are at several levels.
At the lowest level are those processes that merely reflect the passage of time—processes that
occur in time but caused by the actions of natural laws. Examples are erosion and chemical
reactions. Nothing more need to be said about these reflective associations.

At the next level which merges into the penultimate topic of this paper are those
processes so entwined with time that it is difficult to discern a distinction between the passage of
time and the process itself. Entropy, radioactive decay, and the movement of celestial bodies are
in this midrange. Entropy, the application of the Second Law of Thermodynamics, has often
been used to bolster the idea that the arrow of time points in one direction only. The sometimes
overlooked caveat is that entropy is a phenomenon of a closed system. In other words, entropy is
a special case confined to a particular type of system and care must be taken to ensure not over
generalizing its importance when discussing time. From a cosmological standpoint, that omission
is further perturbed by the assumption that the universe is a closed system; its topology is open to
conjecture but less obvious topologies leave open that ‘finite’ systems might be open.

The movement of celestial bodies has been observed for millennia and has so influenced
our perception of time that it has become a part of our psyche (but not necessarily a part of our
being). It will be discussed in greater depth later but, for now, it can be accepted that any kind of
movement, including the movement of celestial bodies, is a temporal artifact.

Demonstrations of time so interwoven and synchronized with time itself as to suggest
that the processes of being are expressions of time are elusive. In a manner not fully understood
nor often mentioned, the speed of light is closely related to time; after all, speed is an expression
denoting a rate of change of location over time. And, as will be proposed here, anima as the
essence of life is also an actual expression of time. By extension, the physiological processes of
life including maturation as well as evolution of both bodies and societies are also closely
entwined with time. Worth noting, however, is that the processes of life must be distinguished
from the living of life.

A helpful visual image of all these relationships is that of time as a grappling hook with a
range of effective purchase on the processes mentioned. The aforementioned demonstrations are
different in several aspects. For example, entropy proceeds toward a disorganized state while the
progression of living things is toward ever more complex states. A visual paradigm is that of a
tracked vehicle with a tread circling a fore and an aft wheel. The forward movement of the



vehicle represents the arrow of time but the apparent motion of the tread—toward the front on
top and toward the rear on the bottom—represents the disorganizing effect of entropy and the
opposite, organizing, affect of evolutionary life. The anthropomorphic reality of this model is
that only the cyclical motion of the wheels is able to be perceived. Whether there is a way to
model the complexity of a tracked vehicle is a question left to the mathematicians.

Before delving more deeply into the nexus between time and life, I will digress to briefly
discuss some problems to be encountered; some not yet recognized in sufficient detail to enable
solving.

There is a problem associated with perspective when studying time. Price in the above
cited work addressed this problem. We have no opportunity to be objective or to see time from a
vantage point independent from time. Reversing the process may be helpful, however. Looking
at ‘atemporality’ may give us a sort of mirror image of temporality. To imagine a universe in
which time plays no part is to imagine total chaos—a state of being in which all possible states of
being would occur simultaneously (except that ‘simultaneity’ is a temporal term). Without time,
even the point of origin of light would coexist with its destination. Without time there would be
no physics. When discussing the nature of time and the presentations mentioned above, it is
apparent that our language is ill suited to the task. In one respect, language is a detriment. There
are few words that are able to convey a sense of temporal independence. The word ‘atemporal’
is still flagged by untaught word processors as being misspelled, for example. In another respect,
the imperfection of language enables non-technical experts such as this author to be imprecise in
word usage.

We not only have an insufficient language with which to describe the attributes of time
including the absence of time, but mathematics, the language of science, is also inadequate. Time
has many facets and yet our stereotypical thinking about it is one dimensional. We think of it as
unidirectional, linear, and consistent. These are convenient assumptions but there not only is
evidence that they are unwarranted but misleading and overly constraining. It is better to think
of time as a vector, a vector that merely casts shadows on some processes, attaches to others so
closely that they are often confused with time, and sometimes actually merge with them so that
differentiation is impossible.

We are in need of a calculus with temporal indifference. In a manner of speaking, we
need tools to not only accommodate approaching limits but we need to be able to symbolically
represent how the limits are approached—a non-Euclidian and multidimensional calculus. The
manner in which string theorists have opened our eyes regarding hidden dimensions suggests
that alternative temporal topologies are possible.

I will now return to the main topic of this paper—the nexus between time and life.

The ultimate nexus between life and time at the microbiological level may be beyond our
grasp; it lies at the origin of life itself. It is possible that life is actually a dimension of time and
originated as a normal progression in the presence of a fortuitous mixture of elements and
compounds; the recipe is fixed by unidentified laws of nature and the ingredients just happened
to exist in the proper ratios to produce a range of life forms ranging from amoebas to man.



Further conjecturing about life’s origins is beyond the scope of this paper so I will jump to living
man’s relationships with time.

If anima is an expression of time made visible, the means by which the processes of life
are linked to time need be further explored. Perturbing the exploration is the Anthropic Principal.

The Anthropic Principle holds that the universal physical laws of nature are as they are so
as to be observed by us; somehow our power of observation is determinative. A variation would
be that our purpose is to observe those natural laws so that the details of our creation were
tailored to determine, decipher, and utilize those perceivable parts of the universal laws of nature
for our own benefit. It is more probable, and somewhat of a middle ground that does not do an
injustice to either, is that the extent to which we are able to know those laws of nature is
restricted by anthropomorphic limitations but there is not necessarily a cause and effect
relationship between the two. The difficulty encountered in testing that assertion is that
anthropomorphic characteristics cannot be sufficiently separated from the physical laws of
nature—we have no independent vantage point from which they can be observed.

An oddity of time is that, for the most part, it is easiest to perceive only as a relationship
between two temporal measurements—clocks. Our year is measured as multiples of our days and
our days are measured by the swings of a pendulum, the oscillation of a quartz crystal, or some
similar mechanical movement. There is no measure of time independent of ‘movement’. Ancient
man’s fixation on the movement of celestial bodies led to the long standing assumption that time
itself was cyclical.

Our perception of time passage is confined by the limitations of our senses and the
computational processes of our brains—we have difficulty imagining beyond the four
dimensions of our being. The most compelling factor determining the perception of time
passage and the corresponding angst is our body’s maturation giving way to aging. The
inevitable fact of eventual death underscores the obvious asymmetry of living time. It is an
unmistakable fact that the arrow of living time points only in one direction. The strength of that
perception coupled with the fact that our physiologic clock is, by necessity, one of the two clocks
required to measure the passage of time has resulted in the compelling notion that cosmological
time is also asymmetric.

The notion that all time is asymmetric has driven cosmological theories, including the
Big Bang theory, from times immemorial. Extrapolation back to a beginning and forward to a
crunch depends on asymmetric time. A crack in that notion has been provided by string theorists
although they have not yet fully integrated the time dimension into their computations—in
general, they give time second billing. A missing factor may be an under appreciation of exotic
topologies. Consider, for example, a topology of the universe in which it expands inwardly while
simultaneously contracts outwardly. We have trouble wrapping our minds around that
consideration and are inclined to think it oxymoronic but that is a result of our perceptual
limitations rather than theoretical possibility. It might be productive to challenge the assumption
that cosmological time is asymmetric in a multi-dimensioned universe but time/life is our present
concern.

The key understanding man’s time/life link is consciousness and consciousness is
singularly dependent on time awareness. Time awareness, in turn, depends on an ability to
recognize an increment of time as a present occurrence—think of it as the dull edge of now.



It is commonly thought that our memory is composed of two parts; each communicating
with the other but each being independent electro-chemical systems. There is a third component
of memory although it should not be thought of as memory per se in that it is not stored
information but exists in the immediacy—it occurs while the synapses are still firing so to speak.
Our present has duration—time can be captured. Information being processed in the present
represents the contents of that immediate ‘memory’ but should not be confused with attention
span. The duration of immediacy can be approximated but is variable both from person to
person and from time to time. It can be said, however, that man’s duration of now is
significantly greater than other animals. The duration can be referred to as the effective temporal
operational interval (ETOI).

ETOI enables consciousness in that it provides the opportunity to perceive comparative
differences. Aristotle connected time awareness and consciousness when he said, A... we
recognize time only when we have distinguished movement, distinguishing it by a before and
after; and we say time has elapsed only when we have perceived a before and after in
movement.5 Distinguishing movement is a conscious undertaking and includes not only the
physical movement of parts but also the alteration of concepts and ideals over time—the stuff of
invention, art, and creativity.

ETOI also enables speech which can be thought of as making consciousness audible. It
allows us to ‘remember’ the beginning of a sentence at least until its end. A give and take
conversation might entail fetching some earlier sentences from short term memory but the degree
to which the interchange remains in the immediacy adds to its quality. ETOI explains our
aversion for run on sentences and preference for predictable sentence structure.

The acceptance of the idea that time can be captured as a temporal duration and that our
speaking ability is dependent gives clues about the physiological seat of temporal awareness. It
is possible to locate specific chromosomes related to speech abnormalities. (This is not to
suggest that all speech abnormalities can be attributed to ETOI—the complexity of speech
pathology suggests numerous causes and assorted interrelationships. Another erroneous
conclusion that might be drawn is that all such abnormalities are genetic.) Some of these
abnormalities such as the inability to connect words into a syntactically correct sentence strongly
suggest an inability to maintain an ETOI. This observation might also provide clues regarding
some mental illnesses, some of which can be traced to the ‘speech chromosome’. Are they the
result of ineffective ETOI? Based on the preceding discussion, man’s link to the arrow of time
can be physiologically identified.

Now turning from the physiological aspects to the psychological aspects of time which
determine the manner in which consciousness impacts the evolution of society. In the works
cited above, Fraser identifies a number of passive defenses against the painful angst
accompanying the recognition of the passage of time. There are more active defenses -
intellectual acceptance and "compliance" for example. These actions can be grouped into the
following three categories: (1) Ordering and controlling - primarily but not exclusively temporal
ordering; (2) Measuring, labeling, and defining and; (3) Reverence or awe.6

Ordering can be directly or indirectly related to time. We can order temporal events or
we can compulsively order non-temporal things as a substitution. Mathematics, art, music,
literature, and the accumulation of scientific knowledge are all manifestations of attempts to
mask time by controlling sequences that give the appearance of being closely associated with
time. We are not directly controlling time but we feel that we are because the sequences seem to



be analogous to time. Note that these >temporally associated= activities are evolutionary in that
they have been developed and have been refined over history. Indeed, "history" itself is a
relatively new science and falls into this category of "control".

A significant proportion of work relative to the subject of time is devoted to the problems
of the quantifying of time. Rather than using quantified time to measure a passage, think of an
independent measure to indicate the passage of time—this was the topic above when the
necessity to study time indirectly was discussed . We can almost turn the tables by >forcing= time
to accede to mensuration on our own terms - or so it would seem.

The third proactive defense is reverence and acceptance. (I use >reverence= as a form of
awe rather than as a form of theological attitude. This is an important distinction to preclude
coming to the erroneous conclusion that this defensive mechanism is an >explanation= of religion
in general. Religious awe or religiosity is altogether different.)

You might say that reverence is a form of offensive surrender - an awareness of the
inevitability of time and its consequences coupled with an underlying faith that rescue is around
the corner. Our deliverer from the shackles of time must either have dominion over time or be
time itself as a separate anthropomorphic entity. Reverence for time might be associated with the
"hostage syndrome" where a long term captive slowly begins to relate and adapt to the position
of the captors. "We are locked into the uncontrollable surge of time so let us join with time and
proclaim our joint mastery over the universe."

Taking Fraser's ecstasies and the active reactions together as defenses against the stresses
of time, we begin to see the development of an additional facet for our conception of a conscious
man - a man compelled to think and to accumulate accomplishments and to progress while
defending himself from the onslaught of temporality. The second thing that begins to emerge is
the suggestion of an evolutionary process. Whether the process is one of building on prior work
or the actual development of an intellectual capacity to cope with the realities of time is a
separate issue.

A topic that does not fit well in the categories discussed above is the use of temporal
monuments. A monument is an edifice constructed to celebrate a memory. In some regards, all
monuments are temporal. AA quest for the static, the timelessness of un-change,@ is how Fraser
put it. Even the headstones in the cemetery are there to symbolize the on going presence rather
than the absence of a person. There are also monuments that are of a more ephemeral nature. If
not exactly monuments - maybe >cairn= is a more accurate description - consider the temporal
deposits we tend to strew about our umwelt. The obsessive observance of birthdays and holidays
are examples. These are events we attach great importance to solely because they are symbolic
of an earlier temporal event. It is our attempt to >return to that day=.

The >Millennium= was a true temporal monument - no cairn about this one. In my opinion,
the >hype= surrounding the coming of the millennium was a vestige of the ancient belief in a
recursive pattern of time. There will be and was not a change in our universe merely because our
calendar >turned over= to a new century even though the initial digit of the label that we have
attached to that year changed from a >one= to a >two=. That is not to argue with the assessment that
we had completed an era of existence and were about to enter a different state of being. Whether
that happened or whether you were spiritually inclined to believe that such a milestone was about
to be reached is not the issue. That it did not happen as the direct result of the peculiarities of our
calendar was the point I wish to make.



A historical perspective will illustrate the physiological and psychological effects of our
interaction with time. It should be noted that evolutionary processes are at work both on an
individual level, i.e. our bodies, but also on a societal level. Except for a few discordant
believers such as Steve Taylor with titillating conjecture7, most students of evolution and history
accept the notion that movement is progressive and linear—our physical evolution is toward
increased complexity—not regressive or cyclical This stands it in contrast with entropy as
discussed earlier which is in the opposite direction and probably linear.

Taylor, apart from his notion of degenerative social evolution, and Julius Jaynes before
him8 present arguments in favor of a late acquisition of our sense of time awareness which was
discussed above. Whether or not this was a sudden evolutionary change—a mutation of a sort—
or signified the passing of some minimal threshold of ETOI is open to conjecture. The
assumption, however, is that it occurred roughly six thousand years ago with the birth of
civilization. The first appearance of a written language and numbering systems beyond the
acknowledgement that two was different than one happened about this time in the Sumerian
culture.

Their influence of the perception and measurement of time based on physiological factors
can be illustrated with this example: It can be conjectured that the ancient Sumerians, not aware
that the durations of days and nights varied with the seasons, divided the daylight and night time
hours into sixty increments each because sixty was the base of their numbering system. These
increments can be referred to as Sumerian hours abbreviated as s-hours. S-hours were probably
conceptually divided and re-divided into sixty parts. Each s-hour was equal to twelve modern
minutes. A twelve minute increment of time does not gibe well with labor tasks, work/rest
cycles, and such so it is probable that groups of five were selected as being more practical—a
meal can be prepared in five s-hours, a pot can be thrown on a potter’s wheel in that time period,
and a rest period from hard labor after five s-hours is optimum. The five s-hour grouping became
our modern hour although the practice of subdividing into sixty increments—minutes and
seconds persisted.

There is some evidence that the 120 increment schedule (sixty day plus sixty night
increments) was adopted as the angular measure of a complete cycle (circle) and that there was
an attempt to correlate these increments with naturally occurring phenomena sometime after the
Sumerian era. The history gleaned from the Old Testament—accurate or not—can be shown to
be in 215 year periods9. The product of 120 and 215 is 25,800 years which is the duration of the
Earth’s wobble cycle which results in the astrological period known as the precession of the
stars. Even if the 215 year historical period was contrived, the mathematics indicate a desire to
reconcile life time and cosmologic time and to conclude that time is cyclical. Not only were the
culture in the Middle East convinced but the Mayas in the New World were as well.

From the previous discussion, it can be seen that the perception of the cyclical nature of
time was based on geocentric observation and probably unique to earth or some other wobbling
world. But a conclusion based on a faulty premise does not mean that the conclusion is wrong
only that the argument is invalid. Asserting that time is cyclical, however simplistic, is worthy of
consideration. It is simplistic in that it intrinsically dependent on a three dimensional worldview.

It is safe to assume that the acknowledgement of time as evidenced by the development
of language, art, numbering systems, et al, played a key part in the evolution of our society and,
by association, mirrored man’s physiological and psychological evolution.



Although circumstantial, the evidence is compelling that time and life are one. They are
so closely entwined that they can be productively seen as manifestations of the same phenomena.
Time is the anima that distinguishes living things from non-living things.
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