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THE UNCERTAINTY PRINCIPLE AND THE ORIGINS OF LIFE:
AN ODD COUPLE

1. INRODUCTION AND FORMULATION OF THE PROBLEM

It has been, and still is, awfully difficult to settle the definitional matter of 
what life is (Schroedinger 1946). The difficulty is both scientific and philo
sophical in its origin. If one dares to commit oneself to paraphrasing the defi
nitional problem of life by following the standard procedure of practicising sci
ence in a positivistic and reductionistic manner, it would have to be imperative 
to atomize the phenomenon under scrutiny so as to let the measurment appa
ratus be able to examine what has been claimed. Unless an observation of 
unchanged character is guaranteed, there would be no scientific articulation of 
life nor the unchangeable and atomized actualities serving as fundamental 
predicates of the phenomenon of life.

Crucial to the positivistic deciphering of the phenomenon of life is whether 
such an armory of atomised invariants is available. Of course, it is and has 
been possible to analyze various aspects of the phenomenon of life by using 
the invariant analytical tools developed in physics, chemistry and biochemis
try. One can in fact witness that molecular biology as a champion of the pres
ent day reductionistic sciences has uncovered that each component process 
of life must be nothing but a molecular automaton. This seemingly triumphant 
proclamation of mechanistic deciphering of the phemonenon of life is exclu
sively founded upon its very queer methodology (Grene 1988) that lets every
thing appearing under its own umbrella be part of a machine, irrespective of 
whether life could be reduced to a machine in the first place. Above all, no 
methodology has any prerogative to decide what is going on beyond its own 
limits. Any positivistic methodology is destined to be crumbled once it is asked 
who in the world would endow it with an unbeaten positivistic power.
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Mechanistic methodology of molecular biology that necessarily reduces life 
to a machine does not have any final say on what does like look like. The real 
problem is not how one can apply the ready-made analytical tools developed 
for other purposes to the phenomenon under investigation, but how one can 
develop durable custom-made tools, if any, for paraphrasing the phenomenon 
of life.

Life as we know it today emerged on the planet Earth about 3.8 billion years 
ago and has persisted since then. This perpetuation of the life phenomenon 
makes it extremely difficult to atomize it in the time domain of evolution. If it 
were a stop-and-go process, its atomization in time and the resulting search 
for invariant protoprocesses could be expected. However, the reality is just the 
opposite. Evolutionary process persistently defies its temporal atomization, not 
to mention the spatial one. The problem of duration or persistence thus comes 
to the forefront. It is about how to reconcile duration with observed phenom
ena where philosophical reflections legitimately enter.

Of course, physics has long established its own stance in how to cope with 
the presence of duration. The time-honored Galilean-Newtonian mechanics in 
essence (Matsuno 1986) asserts that unless acted upon by external agents, 
every moving body perpetuates its own movement as imputed initially by oth
ers. This view on duration, or inertia in particular, is undoubtedly legitimate 
within the methodology giving responsible for giving birth to it. However, the 
content is necessarily meager. If duration were equated to inertia within the 
Galilean-Newtonian scheme, every evolutionary novelty would have to be an 
outcome of the act of external agents which by definition we know nothing 
about. Evolutionary process would have to let itself be miserable victim of the 
of the unmerciful external agents of the environment.

Inertia as the seemingly sole canidate for duration does require such arti
facts that moving bodies may be clearly separated from external agents being 
capable of acting upon the former and that the latter may remain untouched 
and invincible. Despite, this separation does not proceed without causing its 
own drawback. The incompetence of inertia as a legitimate candidate for the 
process of duration encountered in evolutionary process is within the arbitrari
ness in distinguishing moving bodies under examination from external agents 
acting upon them. It could happen that some of the external agents conceived 
in the previous scheme come to appear as forced moving bodies simply by 
shifting the demarcation line between the moved and the mover. The previous 
mover would forcibly have to be changed into the moved. The origin of this 
apparent contradiction is merely methodological, and by no means real be
cause of the artificially imposed character.
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D uration o ther than inertia has prim arily  been focused in philosophical do
m ains, though th is philosophica l orientation by no m eans prevents a thorough 
d iscuss ion  of duration from  influencing the m ateria l aspect o f the phenom enon 
o f life  as w e try to  see in the rem ain ing part o f th is article.

A  principal characteris tic  o f duration is found in the W hiteheadian (1969) 
d is tinction  between the presented locus o f an actual en tity  and a locus in uni
son o f becom ing w ith the actual entity. The presented locus a lready lacking 
un ison o f becom ing is eas ily  associa ted w ith the observed past fac t which the 
m easurm ent appara tus can identify  a posteriori. The past fact is present only 
unde r abstraction in the sense that it has a lready been deprived o f the capac
ity  o f being unison o f becom ing. E lim ination o f unison o f becom ing is the 
s tandard  procedure o f securing objectifica tion o f the observed datum , w hat
e ve r it m ay be, that rem ains atom ized and invariant by itself. It is th is invariant 
a tom iza tion  which m akes positiv is tic  and reduction istic  practic ing o f science 
feas ib le . However, there  is an im portant price one has to pay fo r such an in
va rian t a tom ization o f observed data. Tha t has to be e lim ina tion o f unison o f 
becom ing.

Unison o f becom ing as a principal fac to r o f duration has long been d is
carded in positiv is tic  practic ing o f sc ience  in genera l and physics in particular. 
The supposed ly  m ost d ifficu lt part in so-ca lled scientifica lly  coping w ith unison 
o f becom ing is its antithetica l nature aga inst the very reduction istic  sp irit insist
ing tha t everyth ing has to be w ell dem arca ted  from  its surround ings and defi
n ite  in its im plication. There is indeed a unison o f becom ing in the present, but 
m ere ly  a defin ite  datum  in the past. This apparent asym m etry  between the 
a priori indefin iteness and the a posteriori defin iteness la tent in the  develop
m en t o f unison o f becom ing (M atsuno 1985) m akes the pos itiv is tic  underp in
n ing o f the process o f duration untenable, and so there has been a good rea
son to  leave the problem  o f duration in the hands o f nonpositiv istic  philoso
phers. But, the problem  o f dura tion  is all too im portant to leave it on ly to those 
ph ilosophers concerned. In so fa r as we adm it that evolution leading to and 
d iverg ing  from  the em ergence o f life is unquestionably a m ateria l process, it 
w ou ld  becom e im perative to  scru tin ize  the m aterial aspect o f duration in gen
era l o r unison o f becom ing in particu la r w ithout being entrapped by the positiv
is tic  and reduction istic  h indrance.

Suggestive  o f the m ateria l underp inn ing o f the process o f duration is the 
d is tinction  between the a priori indefin iteness and the a posteriori defin iteness 
associa ted  w ith the tem pora l transfe rence  o f unison o f becom ing (M atsuno 
1985; Sh im izu & Y am aguch i 1989; Benzon & Hays 1990). M easurem ent as 
a p roces in fact provides an exam ple o f serving as an agent fo r d istinguishing 
betw een before and a fte r its own act. C onsequently, one can identify m easur
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ing agents w ith in m ateria l processes (M cCance 1986). The possib ility  o f up
hold ing a m ateria l ground fo r unison o f becom ing could thus be envisaged as 
m ore than jus t a philosophical paper moon. It is only a fter one can identify 
m ateria l agents being capable  o f d istinguish ing between before and a fter the ir 
own acts o f m easurem ent that the phenom enon o f life could be deciphered 
w ithou t being affected by positiv is tic  articu lation o f the invariants supposedly 
a tom ized in the evo lu tionary tim e dom ain.

2. M EASU R EM EN T AN D  THE U N C ER TAIN TY PR IN CIPLE

Although m easurem ent m ay sound anthropocentric  in the sense that the 
m easurem ent appara tus is provided externa lly  by the experim enter, it is no 
m ore than a form  o f interaction between an object to be m easured and an
other ob ject called the m easurem ent apparatus. M easurem ent as a form  o f 
in teraction is in fac t ubiquitous as long as interacting bodies are available. 
W hich one functions as the m easurem ent appara tus o r the m easured object is 
irre levant. G iven an arb itrary pair o f in teracting bodies, e ither one o f the two 
serves as an appara tus m easuring w hat is going on in the rem aining other. 
M eter reading taking place in any m easurem ent instrum ent, no m atter how 
prim itive or sophisticated it m ay be, is rea lization o f the interaction between 
the m eter and the input signal entering the  instrum ent.

Follow ing exactly the sim ilar line o f argum ent, one can observe that any in
teracting  m olecule is to m easure w hat is go ing on at o ther m olecules. An in
teracting m olecule thus serves as an agent o f m easurem ent taking place in
te rna lly  as much as any m easurem ent appara tus provided externa lly  functions 
as an external agent o f m easurem ent (M atsuno 1985). Both internal and ex
ternal m easurem ent com e to operate  in the process o f m ateria l interaction in 
genera l. Furtherm ore, even if the m easurem ent apparatus to be provided ex
te rna lly  is absent, internal m easurem ent is still going on.

W hat is unique to m easurem ent a fte r all is tem poral assym etry  in that 
m easurem ent cannot identify  w hat signal w ill arrive before it has actually ar
rived. The origin o f tem pora l asym m etry, la tent in any m easurem ent, w hether 
in ternal o r external, is in the estab lished em pirica l fact that nothing propagates 
at superlum ina l velocities. O ne does not have any m ateria l m eans to detect 
w hat is happening at o ther p laces right at the sam e m om ent. U nless such 
a nonlocal artifact o f c la im ing a s im u ltaneous bird's eye view  o f everything 
over d is tances is im posed, the in trins ic  tem pora l asym m etry la tent in m eas- 
urm ent or detection holds and rem ains intact. A lthough it has been a w idely 
held theore tica l practice, particu larly  from  the m echanistic  viewpoint, to  insist 
on the  separab ility  between the  law  o f m otion as expressed in term s o f equa
tions o f m otion and the  nonlocal boundary condition applied to it, such an in-
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sistence  w ou ld  s im ply vio la te the reality o f intrinsic tem poral asym m etry. For 
the identifica tion o f the nonlocal boundary condition at a given m om ent would 
requ ire  non loca l m easurem ent proceeding at an infinite ve locity over d is
tances.

The in trins ic  tem pora l asym m etry la tent in m easurem ent m ainta ins the d is
tinction betw een the indefin iteness about w hat is going to be m easured and 
the de fin iteness about w hat has a lready been m easured. Any interacting 
m olecu le  as an agent o f internal m easurem ent thus carries the capacity  o f 
trans form ing  w hat is possib le into the actual or, that is to  say, lets itse lf be 
a ca rrie r o f unison o f becom ing. C rucia l to th is observation is the recognition 
tha t the in teracting m olecule pers is tently  rem ains indefin ite in its im plication at 
least fo r the  reason o f m aintain ing the fu ture  capacity o f s im ilar transfo rm a
tions. Every in teracting m olecule behaves as a unison o f becom ing while  
constra in ing itse lf w ith tim e, but does not exhaust its own arm ory o f becom ing. 
It should, however, be em phasized at th is point tha t every m olecule as a uni
son o f becom ing is s im ply an outcom e o f the plain fact that nothing propa
gates at superlum inar ve locities and no more, even though it m ay seem  un
avo idab le  to  th ink o f a close para lle lism  to  the related philosophical d iscourse.

Any in teracting m olecule as an agent o f internal m easurem ent lets itse lf be 
a carrie r connecting the indefin iteness la tent in w hat is going to be m easured 
and the  de fin iteness about w hat has a lready been m easured. In particular, so 
fa r as on ly  the m easured characte ris tic  is concerned, one can identify m ore 
specific  aspects  o f internal m easurem ent inherent to interacting m olecules.

One o f them  is the em pirica lly  incontrovertib le  princip le o f the conservation 
o f energy, m atter and the like. No m atte r how  m uch com plicated or convoluted 
the  p rocess o f in ternal m easurem ent am ong interacting m olecules m ay be, 
the  incontrovertib le  princip le o f the conservation o f energy im poses upon each 
in teracting m olecu le  such an endogenous constra in t that the conservation o f 
energy o r energy flow  continu ity as its local equ iva lent may be fu lfilled a pos
teriori. O therw ise, the princip le o f conservation would be vio lated. Internal 
m easurem ent is thus to  proceed in such a m anner that interaction changes 
im puted to  in ternal m easurem ent com e to fu lfill the condition o f energy flow  
con tinu ity  loca lly  everywhere, w h ile  m ain ta in ing the tem poral asym m etry  be
tw een before  and a fte r each act o f in terna l m easurem ent.

In o rder to  see w hat is loca lly  going on am ong interacting m olecules, let us 
suppose tha t the preceding condition o f energy flow  continuity in a local region 
subsequen tly  com es to be d isturbed by propagating interaction changes orig i
nating e lsewhere. The condition o f energy flow  continu ity has to be recovered 
there by all m eans, s ince there is no source nor sink o f energy. Such a recov
ery process proceeds through in ternal m easurem ent. Detection o f the im petus

-111 -
http://rcin.org.pl/ifis



fo r fu lfilling  the condition o f energy flow  continu ity  is fo llow ed by the im p lem en
ta tion o f w hat is required fo r actualiz ing the condition.

W hat is more, the  present process o f detecting and then im plem enting the 
condition o f energy flow  continu ity  constantly  spills over into the neighborhood 
through interaction. Interaction changes fo r energy flow  continu ity in one local 
region subsequently  provide a cause o f d isturb ing the preceding condition o f 
the  continu ity  in the neighborhood. Still, there  is no m ateria l m eans to identify  
w hat kind o f d istu rbances w ill arrive before  they  have actua lly  arrived. Energy 
flow  con tinu ity  has to be fu lfilled a posteriori everyw here am ong in teracting 
m olecules, but there  is an obvious d is tinction  between the a priori inde fin ite 
ness about how  interaction w ill be m odified and the a posteriori defin iteness 
about the in teraction changes that have been actualized.

Internal m easurem ent entailed by and uphold ing energy flow  continu ity  lo
ca lly  does not fa il in inducing the s im ila r internal m easurem ents in the ne igh
borhood. S ince there is no m echanism  o f coord inating the w hole nonlocal 
configura tion o f m olecular in teraction all a t once in a s im ultaneous m anner, 
in ternal m easurem ent is necessarily perpetuated in a propagative m anner.

F luctuations in the energy flow  induced by internal m easurem ent assum e 
tw o ro les a t the  sam e time. O ne is to  recover the condition o f energy flow  con
tinu ity  in one place, and the o the r is to  d is turb  the s im ila r condition in o ther 
p laces in the neighborhood through in teraction. Im portant to the occurrence o f 
these  fluctua tions is that it takes tim e fo r detecting and then im plem enting the 
cond ition  o f the continu ity  because o f the fin iteness o f the propagation ve loc ity  
o f in teraction changes in the m edium . Th is  observation leads us to adm it that 
fluc tua tions  in the local energy flow  are a lw ays associa ted w ith the nonvan ish
ing rate o f the ir variation, s ince the fluctua tion  in tensity induced and m easured 
over a fin ite  tim e in terval is necessarily  accom panied by its tem poral varia tion 
ove r the sam e interval. The resulting in tim ate re lationship between the fluc
tuation in tensity  and the rate o f its varia tion is no m ore than a form  o f the un
certa in ty  princip le o f H eisenberg, o f course, w ithin the schem e o f internal 
m easurem ent in w hich the uncerta in ty  princip le is understood to re fe r to 
a fundam enta l characte ris tic  inheren t to  any process called m easurem ent 
(M atsuno 1985; Conrad 1989). M easurem ent takes tim e, and any quantity  
m easured over a fin ite  tim e in terval does necessarily  entail an uncerta in ty  in 
the rate o f its varia tion. O nce a quantity  is m easured, the rate o f its varia tion 
cannot be determ ined arbitrarily. Th is  is w hat the uncerta inty princip le is all 
about.

The uncerta in ty  principle on fluc tua tions in energy flow  in a local region o f 
in teracting m olecu les yie lds the nonvanish ing rate o f the ir variation, w hich 
necessarily  brings about fu rthe r flow  fluc tua tions  in the neighborhood because
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o f the conserved nature o f energy. C onversely, the uncerta inty re lationship 
between local fluctua tions in the quantity  to  be conserved on a global scale 
and the  rate o f the ir varia tion, is in fact a consequence o f the in terp lay be
tw een in ternal m easurem ent and the  em pirica l principle o f the conservation. 
This m echanism  m akes every interacting m olecu le  a carrier o f unison o f be
com ing in the sense that fluctuations orig inating in its interaction changes w ith 
o thers are constan tly  generated w hile  m ainta in ing the tem poral asym m etry 
betw een the a priori uncerta in ty  about fluc tua tions to be generated and the 
a posteriori ce rta in ty  about those  a lready generated.

W e are thus equ ipped w ith m ateria l agents tha t can do m easurem ent in ter
nally. These m ateria l agents o r in teracting m olecules involved in internal 
m easurem ent sa tis fy  at least one requ irem ent fo r being able to serve as 
a fundam enta l p red icate  in term s o f w hich the phenom enon o f life could be 
deciphered or paraphrased. Interacting m olecu les as m easuring agents pre
vent them se lves from  reducing them se lves to the invariant entities to be a tom 
ized in the evo lu tionary tim e dom ain, w h ile  m ainta in ing them selves necessar
ily indefin ite  and not fu lly  com m itted to  w hat they  are going to m easure. A  de
cisive test on w he ther in teracting m olecu les as m easuring agents m ay suc
cess fu lly  be able to cope w ith the phenom enon o f life is to see how they 
w orked at the crucia l step o f the em ergence o f life.

3. TH E O R IG IN S  OF LIFE

A plain fact about the  phenom enon o f life is tha t the m aterial agents associ
ated w ith the phenom enon are open to  m ateria l flow  like the b io log ica lly  fu ll
blown organ ism s are through the ir m etabo lic  function. This observation natu
rally leads us to  the  view  that one o f the necessary, though o f course not suf
fic ient, cond itions fo r the o rig ins o f life is the em ergence o f m ateria l aggre
gates open to m ateria l flow. The open m ateria l aggregates certa in ly  interact 
w ith o ther m olecu les and aggregates in the neighborhood. Furtherm ore, in 
v iew  o f the fac t tha t any in teracting m olecu le  serves as the agent o f internal 
m easurem ent, such open m ateria l aggregates can also assum e the role o f 
m easuring agents. W hat is spec ific  to open m ateria l aggregates as the agents 
o f in ternal m easurem ent is observ ing a posteriori the em pirica lly  incontro
vertib le  princ ip le  o f the conserva tion  o f m atter o r its local equ iva lent o f m ate
rial flow  continu ity. O pen m ateria l aggregates are characterized by the en
dogenously  genera ted process o f in ternal m easurem ent entailed by and up
holding m ateria l flow  con tinu ity  as m uch as an arb itrary  interacting m olecule is 
characterized by tha t o f the s im ila r in ternal m easurem ent as regards energy 
flow  continuity.
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O nce open m ateria l aggregates are genera ted by w hatever means, they 
com e to install a built-in m echanism  of constan tly  inducing fluctuations in m a
teria l flow s com ing in and going out there  thanks to the underly ing uncerta in ty 
princip le tha t keeps m ainta in ing the nonvanish ing rate o f the ir variation. The 
preceding fluctuations genera ted in o rder to  m eet the condition o f m ateria l 
flow  continu ity in one local region constan tly  cause the subsequent fluc tua
tions fo r the s im ilar condition in the neighborhood. The successive accum ula
tion o f varia tions at an arb itra ry  open m ateria l aggregate  entailed by and up
holding m ateria l flow  continu ity  is thus to apply success ive constra in ts to the 
carrying aggregate. This success ive  accum ulation o f constra in ts is equ iva lent 
to  lim iting the  extent o f w hat is possib le at the  open m ateria l aggregate  w ith 
tim e. A  consequence o f the successive accum ulation o f constra ints is en
hancem ent o f specific ity  at the open m ateria l aggregate  w ith evo lu tionary 
time.

There is in fac t experim enta l ev idence suggesting tha t open m ateria l aggre
gates, once genera ted and m ainta ined as they are, enhance w ith tim e the ir 
spec ific ity  both in functiona l capacity  and in m orpholog ica l structure. W hen the 
reducing gas m ixture o f m ethane, am m onia and w ater as a sim ula ted m odel 
o f the a tm osphere o f the prim itive Earth (M ille r and Orgel 1974) is supplied 
w ith energy by, fo r instance, an e lectric  d ischarge, various am ino acids as key 
m ateria l e lem ents constitu ting the phenom enon o f life can be synthesized 
thereof. The synthesis proceeds through the  in term edia te  products such as 
hydrogen cyan ide and aldehyde. M olecu lar aggregates such as hydrogen 
cyan ide and a ldehyde are understood to be open to m olecu lar flow  in the re
action m ixture. In fact, only those m ateria l aggregates that have succeeded in 
fu lfilling  the condition o f m ateria l flow  continu ity  can surv ive there and thus 
exh ib it the ir surviva l in the fo rm  o f the enhancem ent o f specific ity. This im plies 
tha t an am ino acid m olecule is a m ore constra ined form  o f its constituent 
m olecu les o f hydrogen cyanide and aldehyde.

The enhancem ent o f constra in t proceeds a t open m olecu lar aggregates 
processing m olecu la r flow s both com ing in and going out there  at least in 
a m anner so as to fu lfill the condition o f m ateria l flow  continu ity a posteriori. 
Am ino  acid m olecu les are ju s t an ind ication o f how open m olecu lar aggre
gates enhance the ir own specific ity  through in ternal m easurem ent enta iled by 
and uphold ing m olecu la r flow  continuity, though, o f course, am ino acids are 
not the  end products tha t could have enhanced the ir specific ity  through proc
essing both com ing-in  and go ing-ou t m olecu lar flows.

A  possib le  subsequent enhancem ent o f specific ity  fo llow ing the synthesis o f 
am ino acids is the ir polym erization (Fox 1984). Therm al synthesis o f tripep
tides from  th ree  d iffe ren t kinds o f am ino acid, g lu tam ic acid, g lycine and tyro
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sine, was found to yie ld on ly two d ifferent kinds o f tripeptide (Nakash im a et al. 
1977; Hartm ann et al. 1981). O ther theore tica l tripeptide isom ers were not 
identified even though there  is no therm odynam ic argum ent against the syn
thes is  o f the o ther isom ers. This se lf-lim iting constra in t acting upon the syn
thes is  is at least o f e ndogenous origin, depending upon w hether open m olecu
lar aggregates, once genera ted endogenously, could fu rthe r induce interaction 
changes fo r m olecu la r flow  continu ity  since then by using w hatever m eans 
availab le internally. The synthesis o f two d iffe ren t kinds o f tripeptide certa in ly 
w itnesses tha t only lim ited aggregates o f am ino acid m olecule succeeded in 
fu lfilling the condition o f m o lecu la r flow  continu ity  during the tripeptide synthe
sis and accord ing ly enhanced its specific ity  by lim iting the num ber o f the kinds 
o f surviving tripeptids.

Therm al polym erization o f am ino acids as w ell as synthesis o f am ino acids 
from  m ethane, am m onia  and w a te r provides experim enta l evidence showing 
how  it is possib le to conce ive  o f open m ateria l aggregates as the agents o f 
in ternal m easurem ent enta iled by and upholding m ateria l flow  continuity. Fur
therm ore, at least on our p lanet Earth, there has been historical evidence that 
open m ateria l aggregates have survived and succeeded in fu lfilling the condi
tion o f m ateria l flow  con tinu ity  ove r the past 3.8 billion years. B iological organ
ism s are certa in ly  the agents o f internal m easurem ent entailed by and uphold
ing m ateria l flow  continu ity , a lthough it is m ore com m on and natural to say 
tha t surviving organ ism s have successfu lly  exploited m ateria l resources nec
essary fo r the ir sustenance.

In essence, active partic ipation o f resource explo ita tion by organism s is 
a special case o f in terna l m easurem ent underly ing the sustenance o f material 
flow  continuity. The agent o f in ternal m easurem ent does not have any m aterial 
m eans to detect w ha t is go ing on at o thers right at the sam e moment, but is 
under the inevitab le constra in t tha t m ateria l flow  continu ity has to be fulfilled 
a posteriori by all m eans. The m easuring agents have to com m it them selves 
to  others before detecting how  all o f the others make the ir own com m itm ents 
and still are constan tly  under the  need fo r revising the previous com m itm ents 
by detecting and conform ing  to w hat o thers have done.

W hat is characte ris tic  to  the  agent o f internal m easurem ent is its opportunis
tic  a ttitude tow ard m aking its own com m itm ent to others. The com m itm ent is 
by no m eans ordained and contro lled uniquely by the necessity. W hen the 
preceding condition o f m ateria l flow  continu ity  m easured by the agent is d is
turbed by propagating in te rfe rences orig inating elsewhere, the recovery o f 
m ateria l flow  con tinu ity  the re  has to be done necessarily  w ithout causing the 
instantaneous es tab lishm ent o f the tota l con fo rm ity  w ith all o f the others. 
Every m easuring agent has to keep m aking com m itm ents w ithout having
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a unique correspondence w ith those o f all o f the others except fo r that the 
condition o f m ateria l flow  continu ity  has .to be observed a posteriori every
where.

Making com m itm ents lacking the ir uniqueness o f occurrence is an instance 
o f m aking a choice out o f possib le a lternatives. The agent o f in ternal m eas
u rem ent is opportun is tic  in m aking a choice out o f the possib le  because the 
cho ice is not un ique ly predestined by the necessity. P recise ly fo r th is reason, 
the  agent o f internal m easurem ent is active. B iological organ ism s are active in 
the ir resource exp lo ita tion in that they keep m aking com m itm ents to m eet the ir 
need fo r m ateria l resources w ithout establish ing a com plete coord ination w ith 
all o f the others that are a lso concurrently  involved in explo ita tion o f the ir own 
resources.

Open m ateria l aggregates appearing in ab io tic  synthesis o f m onom ers and 
polym ers are also active in m aking com m itm ents that are not uniquely con
tro lled by the necessity  orig inating elsewhere. The condition o f m ateria l flow  
continu ity, though incon trovertib le  em pirically, is not specific  enough because 
there  is no m ateria l m eans to  detect and to  coord inate everyth ing involved at 
every m om ent. C onverse ly, m ateria l flow  continuity guaran tees the em er
gence o f active agents o f in ternal m easurem ent.

The agent o f in ternal m easurem ent entailed by and uphold ing m ateria l flow  
con tinu ity  thus serves as a com m on and durable actor seen all through the 
evo lu tionary s tages extend ing from  the orig ins o f life up to  the  speciation o f 
the fu ll-b lown b io logical organ ism s and species. Therefore, a m ore fundam en
ta l question about the orig ins o f life reduces to w hy and how  it could becom e 
possib le to conce ive o f and m ateria lize the agent o f internal m easurem ent 
enta iled by and uphold ing m ateria l flow  continu ity. This problem  is necessarily  
re la ted to  another question: w hy the phenom enon o f life as w e know  it could 
not be found on the p lanet Mars, fo r instance. There is no obstac le  in physics 
tha t w ould prevent the m easuring agent enta iled by and uphold ing m ateria l 
flow  continu ity  from  appearing . O nly the fitness o f the environm ent 
(H enderson 1913) has a fina l say on the likelihood o f the appearance o f such 
m easuring agents in the m ateria l world.

4. C O N C LU S IO N  AN D  A  PERSPECTIVE

A ppra isa l o f the agent o f in ternal m easurem ent o f m ateria l orig in has long 
been fore ign to  the pos itiv is tic  practic ing o f m ateria l sciences. M easurem ent 
by defin ition d is tingu ishes betw een before and a fter its own act. The resulting 
tem pora l asym m etry  con trad ic ts  the long-held positivis tic  v iew  on the spatia li- 
zation or geom etriza tion o f the universe w hich has been all too obvious and 
fam ilia r to positiv is ts and naive realists (H ill 1985). Evolutionary process could

-116-
http://rcin.org.pl/ifis



be spatia lized and geom etrized if one dared to  com m it onese lf to engineering 
the  atom ized invariants in the evo lu tionary tim e dom ain. The positiv is tic  m eth
odo logy therefo re  has to den igra te  the s ta tus o f m easurem ent fo r its own 
sake. The only role tha t m easurem ent be allowed to assum e under the m eth
odo logy has been to confirm  the certitude o f invariants tha t could well fit into 
its own cho ice o f an atom ized universe. However, w hether spatia lization o f the 
m ateria l un iverse could be tenable  is not a m atter o f personal confession by 
p ractitioners, but a ve ry  serious problem  that has to be settled independently 
o f the  convictions they  m ay have.

M echanis tic  causa lity  as a leg itim ate offspring o f pos itiv is tic  m ethodology 
has in fac t been extrem ely in fluentia l s ince its inception. M echanistic  causes, 
once identified, are supposed to be defin ite  in the ir im plication and to  fu lly  
contro l the subsequent deve lopm ent o f the process. N onetheless th is dom i
nation o f static  categories ove r dynam ic ones does not proceed w ithout induc
ing a fa ta l backlash aga inst itself. A  s im ple em pirica l fac t saying tha t nothing 
p ropagates at superlum ina l ve loc ities y ie lds tha t it is in trins ica lly  im possib le to 
de tec t a nonlocal ob ject in an instan taneously  s im ultaneous m anner. The 
boundary condition set as a m echan is tic  cause separa te ly  from  the dynam ics 
is certa in ly  nonlocal. Accord ing ly, there  is no m ateria l m eans to secure the 
p resence o f m echan is tic  causes as they are, no m atter how  useful the m eth
odo logy thereupon m ay be fo r o the r purposes. M echanistic  causality  thus 
ceases to be a genuine schem e o f dynam ics ju s t because o f the unatta inable 
spatia liza tion  o f its causes.

In contrast, the m ateria l agent o f in terna l m easurem ent m akes itse lf indefi
n ite  by m ainta in ing the  d istinction betw een before  and a fte r its own act. The 
capac ity  o f m easurem ent yet to  be done rem ains indefin ite  s im ply because it 
is on ly a fte r the m easurem ent has been done tha t one can identify w hat w ill 
be m easured.

Recognition o f the m ateria l agent o f in ternal m easurem ent m arks a decisive 
departu re  from  the overw helm ing pos itiv is tic  tradition o f practic ing m echanistic  
causality. Internal m easurem ent, w hen coupled w ith the em pirica lly  incontro
vertib le  princip le o f conservation, is to  operate in a m ode o f fina l causa lity  in 
the  sense that the m easuring agen ts  act so as to  fu lfill the princ ip le a poste
riori w hen the indefin iteness la tent in w hat w ill be actualized is transferred into 
the  de fin iteness o f the  m easured actua lity  (M atsuno 1986, 1989).

M echan is tic  causa lity  under pos itiv is tic  m ethodology is very specia l in letting 
causa l precedents be ass im ila ted  w ith  logical antecedents in positiv is tic  logic. 
Th is  ass im ila tion  is unique only to  the m ethodology that has been em ployed, 
and is by no m eans guaran teed on a firm  jus tifiab le  ground. W hether causal 
p recedents m ay be ass im ila ted w ith  logical antecedents is not a m atter o f per

-117-

http://rcin.org.pl/ifis



sonal conviction, but a serious problem  that has to be settled by all means. 
In th is regard, final causa lity  latent in the m ateria l agents o f internal m easure
m ent is restra ined in cla im ing tha t causa l precedents are not forced to be 
equated w ith  logical antecedents tha t are  defin ite  by defin ition in the ir im plica
tion. C auses driving the m ateria l agents o f internal m easurem ent are neces
sarily  indefin ite, w hile  m echan is tic  causa lity  w ithin the positiv is tic  fram ew ork 
a llow s on ly  defin ite  causes. M echan is tic  causa lity  is thus reduced to  a lim iting 
case o f fina l causa lity  letting its causes a lm ost definite.

O nce indefin ite  causes are  leg itim ate ly  allowed to en te r the d iscourse o f 
m ateria l processes in genera l and the evo lu tionary process in particular, we 
are required to set ourse lves free from  the positiv is tic  stipu lation o f approving 
on ly  defin ite  causes. A lthough such a positiv is tic  stipu lation has long been 
viewed as the on ly  norm  to be m et in a lm ost all sc ien tific  endeavors, the fra 
g ility  o f the pos itiv is tic  norm  cannot be kept concealed fo rever unless our un
derstand ing  o f m ateria l processes is fo rc ib ly  destined to be reduction istic  as 
envis ioned by positiv is ts and naive realists.

In contrast, ph ilosophica l d iscourses on the phenom enon o f life have kept 
the  nonpositiv is tic  trad ition surviving in no less s ign ifican t way. Duration as 
a process ra ther than inertia o f m echan ics as a cham pion o f positivism  has 
been a m ajor focus in the trad ition . Each o f unison o f becom ing, continuance, 
pers is tency and the like, points to  the  attribu te  o f duration o ther than inertia. 
N onethe less, the nonpositiv is tic  im pact upon the positiv is tic  practic ing o f m a
teria l sc iences has not been serious enough to give the la tter genuine second 
thoughts. The positiv is tic  trad ition  has guarded itse lf s im ply by closing eyes to 
those  undeniab le  but unw elcom e in truders o f nonpositiv istic  origin. But, 
som eth ing one w ould not like to  face  up to does not d isappear s im p ly  by 
c losing eyes.

It is undeniable tha t m easurem ent as a process is a fac t to everybody, posi
tiv is t and nonpositiv ist alike. Furtherm ore, it is also a plain fac t tha t nobody 
can te ll w hat w ill be m easured before  the m easurem ent has actually  been 
taken. Th is  line o f a rgum ent natura lly  leads us to the view  tha t the m easured 
rea lities  could not be lim ited to those  o f invariants atom ized in the tem poral 
dom ain unless accom panied by the spec ific  articu lation contrived fo r the pur
poses. In fact, the s ign ificance  o f m easurem ent in m ateria l processes is m ost 
ev iden t in H eisenberg 's uncerta in ty  princip le. The m ateria l agents o f internal 
m easurem ent are thus an au thentic  and legitim ate outcom e o f m ateria l proc
esses unless fo rc ib ly  covered by the  pos itiv is tic  veil.

The essence of the problem o f the orig ins o f life is n asking w hether it could 
be tractable in the research program  o f currently prevailing positivistic and re
ductionistic  tradition. W hat we have observed is that positivistic m ethodology is
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a kind o f m anipulation to mold the problem arbitrarily into the type it could fit in. 
The necessary price we have to pay fo r the positivistic m anipulation is denial of 
indefin ite causes as seen in a unison o f becom ing in the present. A lthough 
approva l o f som eth ing indefin ite  m ay seem  to be an indication o f theore tica l 
de fea tism  by accepting som eth ing that cannot be identified, th is positivis tic  
charge could be w orth paying a ttention to  only w ith in  the m ethodology it dares 
to  adm it.

If one understands tha t sc ien tific  endeavours should be d irected on ly  to 
those  quantities and qualities that rem ain defin ite  and invariant, the m ateria l 
agents o f in terna l m easurem ent w ould have to  be ostracized from  the king
dom  o f such an enterprise  s im ply  because o f possession o f som ething in
defin ite . However, w hether m ateria l processes are free from  being indefin ite  is 
to ta lly  a d iffe ren t m atte r tha t does m erit a serious scru tiny fo r its own sake. No 
serious d iscourse  on m ateria l processes should deprive them se lves o f infi
n iteness w ithou t presenting a leg itim ate accusation, if any. N onpositiv is tic  
trad ition  in som e quarte r o f ph ilosophy has been keeping kindling the m om en
tum  fo r a leg itim ate  d iscourse on the phenom enon o f life in genera l and its 
o rig ins in pa rticu la r independently  o f w hatever m ethodology the activ ity  one 
calls  sc ience  m ay have been asking.
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