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EDITORIAL MATTERS 

The thermometer which appears to the left shows 
how much money we've raised so far for the Cephalarium 
Vault Project. We recently received a new 
contractor's est imate for vault construction which 
should considerably reduce the cost. We now estimate 
it will cost us about $4,500 to wrap up this project. 
Anna Tyeb will be in touch with you in the near future 
to explain recent developments. A special thanks to 
those who have so generously contributed! In the 
meantime, let's see if we can bring Frosty Thermometer 
out of suspended animation and get the Cephalarium 
vault on the road! 

Postmortem Paper Delayed 

In last month's coverage of the Lake Tahoe Life 
Extension Festival we stated that we would be 
publishing the technical paper documenting the results 
of autopsies on three cryonic suspension patients in 
this issue. Because the paper is an important one, we 

decided to expand the review committee from three 
to five and to make a few changes to the 

manuscript as well. This will probably 
delay publication until September. 

Why Publish Technical Articles? 

On a related matter, we know that the 
last three issues of CRYONICS have had a 

large amount of technical material in them and that this material may not be of 
tremendous interest to many of our readers. Several times in recent months I 
have been asked ~we publish technical papers in CRYONICS when it is very 
likely that only a tiny segment of the readership will find them interesting. 

We publish technical papers because in many instances we are the only 
possible source for publication of this kind of work. A frustrating example of 
this is Art Quaife's recent experience with a very excellent paper he recently 
completed on mathematical modeling of heat flow in cryonic suspension patients. 
Art's mathematical work was both original and valuable, and there is little 
doubt that had his paper treated heat flow in organs, rather than in whole 
h~nans (or human heads for that matter) it would have been accepted for 
publication by Cryobiology (the journal of the Society for Cryobiology). But 
because this paper dealt explicitly with issues of concern to cryonicists as 
well as cryobiologists, Cryobiology rejected it. Why publish a technical paper 
like Art's when it could probably be circulated informally just as easily? 
Because publication even in pages as humble as these, serves as a documentary 
record of work done and puts authors on their toes, providing them with 
incentive to polish work and carefully defend conclusions before circulating 
them. 

Publication also serves to inform members and subscribers that work is 
going on. Even if the majority of our subscribers don't READ the technical 
papers we publish, they are at least aware that research is being done, that it 
is being written up, and that it is being exposed to commentary both by other 
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members of the cryonics research convnunity and by outside rs 1vho see our 
periodical from time to time. When we are askeri by hostile scientists or others 
in the comunity who might be given to question our status as an educationrtl and 
scientific organization it is nice to have a stack of published papers to refer 
to and it demonstrates that we take our comitments in these areas seriously. 

F'inally, it should be noted that some (if not most) technical papers shoulcl 
be read by everyone personally concerned about cryonics. Wnat kind of heat 
exchanCJe fluid we use, what deC]ree of success we have in technical/surgical 
procedures and what kinds of darnaCJe are observed in suspension patients are 
thinCJS every cryonicist should concern themselves with. It is not necessary to 
understand every word or sentence when reading a technical paper, often the 
issues involved are s imple ones, easily abstracted from a cursory reading. Very 
often decisions of direct impact on the member/customer for cryonics services 
will be r~ade on the basis of research findings. Only by makinJ some effo rt to 
understand the issues can members make intellicjent decisions CJbout which options 
to choose. 

This last point is an important one. Some cryonics organizi'ltions in the 
past (and regrettably in the present too) have decided to keep these issues 
behind closed doors. They feel there is little to be gained by sharing the 
frustrations, failures and shortcomings of the program they offer. We feel 
otherwise. By sharing the rough edges with you, our members, \ve open ourselves 
not only to the possibility of criticism but to the much more exciting 
possibility of better understanding and better hope of a so~~tion to the 
problems we face. 

So, bear with us when technical pieces appear in the magazine and remember 
that they are the surest and best evidence that we're working to improve things 
and that we are dealing with you honestly and openly. 

TO FLY OR NOr TO FLY? 
by MITe -6arwfn- ----

Many years ago, shortly 
after I became convinced that 
cryonics was a good idea, I 
beC)an to be concerned about 
some of the things that could 
happen to me which would make 
cryonics impossible. RiCJht after global thermonuclear war and uncooperative 
parents loomed the possibility of an AIR DISASTER. !mediately, I began to 
wonder if I should eliminate air travel because of the risk of total physical 
annihilation. Since I was not a stupid child I quickly came to realize two 
things: a ) it is difficult (although not impossible) to live in the modern world 
if one refuses to fly, and b) flying (on convnercial airliners) is an extremely 
low risk mode of transportation. 

Over the ensuing years and particularly recently, I have 
increasinCJ number of intelligent cryonicists deciding simply not to 
stated reason for this ]rowing imobility? rear of accidental 
complete destruction of their remains. 

noticed 
fly. 
death 

an 
The 
and 

Fear of flying is not confined to just the cryonics corrununity. Far from 
it. As a recent article in the Wall Street Journal (June 4, 1984) indicates, 
somewhere in the vicinity of 25 million ~nerTcans-are seriously afflicted with a 
fear of flying. One of t.'"le more fascinating aspects of the Journal article is 
that it deals in depth with the psychologies of a couple of famous authors 
(Asimov i'lnd Bradbury) and several business executives who refuse to fly . 
Surprizingly, their reasons for not flying are fairly close to those of 
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nonflying (or reluctantly flying) cryon1c1sts I've spoken with. To quote Ray 
Bradbury: "I've had friends who died in plane crashes. I often dream I ' m in the 
plane with them and we wind up tomato soup on the ground." 

Why the fear? Is there any real grounds for it? It i s certainly true t ha t 
if you NEVER fly you will never fall out of the sky and be turned into tomato 
soup. But then it's equally true that if you never ride anywhere in a car the 
risk of dea th in an automobile accident becomes vanishingly small . The question 
is, how big is the risk, and is the risk consistent witl1 other risks we dll 
choose to consider reasonable and partake of in the course of daily life? A 
quick trip to Statistical Abstracts reveals that the fatality rate per hundred 
million commerciafi3ircraft passenger miles was 0.002 in 1981. The fatality 
rate for automobile accidents, by comparison, was 2.3 per hundred million 
~~ miles. In other words, the risk of dying in an auto accident i s -11 50 
times greater, mile for mile, than it is in travel ing by commercial aircraft. 
While it is not possible to determine what percentage of auto accidents result 
in complete destruction of the remains of people killed in them, that whole 
issue may be something of a red herring. First, it is certainly fair t o point 
out that a high percentage of people killed in motor vehicle accidents are 
severely mutilated, with c rushing and disruptive injuries to the brain topping 
the list as a cause of death. Second , it should be noted that ALL accidental 
deaths in the United States (and most other Weste rn countries as well) result in 
autopsy. In the United States , individuals dying from vehicular accidents are 
usually complet~~ autopsied due to the expens ive civil and criminal litigation 
which usually surrounds such accidents. A complete autopsy involves removal and 
sectioning of the brain and other vital organs into small pieces with samples 
often retained in formalin for later examination: a procedure which competes 
quite well with being turned into "tomato soup", to use Bradbury ' s analogy with 
the usual result of an air d i saster . Autopsy also implies long de lay times fr om 
when dea th occurs to when the body becomes available to the c ryonics 
organization . In short , any way you care t o look at it, accidenta l dea th from 
ANY cause is likely to be an unmitigated disas t er whether it results fr om a 
mishap in the air or in the street in front of your own home. 

Considering the outstanding safety record of the airlines why are people so 
frequently transfixed by the possibility of death in an air c rash? Air travel i s 
an amazing , and on the face of it, a rather improbable thing. Jus t the thought 
o f hoi s tiny tons o f people , freight and machine miles up into the sky and moving 
them along at 500 mph g ives pause for thought. On the face o f it, it seems so 
ri sky , so insubs t antial to pin our safety on a concept as esoteric as "li ft ." 
Heve rtheless, thP. safety figures speak for themselves. Good maintainence , 
out s tanding t rni :1ing , and sophisticated technology have combined to make ai r 
t rave l a ver y safe bet indeed. Ry contrast, getting into an automobile s eems a 
positi vely insane thing to do. 

As ide f rom the "improbability" associated with flying, another major reason 
people fear a ir d isasters completely out of proportion to the real risk is the 
medi a . An individual neath or two or even three in an automobile wreck is 
hardly newsworthy . Such accidents happen every day and are simply an unnramatic 
and ac .epterl bac kg round in the culture in which we live. The crash of a 
j e tli :1e r wi t h a couple hundred people on hoard is another matter altO<Jether. 
S1 1Ch acc ide nts , precisely because they are not a frequent occurence and because 
t hey represent s uch a large concentration ofl1uman misery for media vultures to 
f~c rl •Jn , nre likely to be made a major story. Much the same kind of "risk 
d i sto r ': i on" has <JOne on with nuclear power. Thousands of people slowly dying of 
bl ack 1Lli1<J or bein:j maimed or crushed in coal mines just aren't as good a story 
as Three ~1 i l e Island-a nuclear "disas ter" where no one even died ! 

f>e r \1d[1S one 0f the most interes tin<J things I've noticecl about nonflying and 
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would-be nonflying cryonicists is their willingness to hop into an automobile 
being driven by someone they have never even met before. Not only an automobile 
driven by a st ranger with an unknown driving record and level of skill, but an 
automobile M1ich has probably had no routine preventive maintainance of ANY 
critical components. How many people even bother to look at the tires of a car 
they are about to ride in? And yet, blowouts due to poor tire condition are one 
of the most frequent equipment-related causes of serious accidents. It is more 
than a little ironic that those people too afraid to fly because of the "risk" 
it presents are unwilling to board a superbly maintained aircraft with highly 
trained pilots, and yet they will climb into an automobile and allow almost 
anyone with a valid driver's license to subject them to mortal risk orders of 
magnitude greater than ~1ey would experience, mile for mile, in a commercial 
aircraft. 

The point of all this is that flying is SAFE. And even if it were a lot 
less safe it carries with it crucial advantages in economies of time and money. 
14hen contrasted with the other risk factors people knowingly expose themselves 
to, such as alcohol consumption, poor diet, cigarettes and automobile driving, 
commercial air travel has an almost unbelievably good risk-to-benefit ratio. 
Just stopping to consider that automobile accidents account for 3.3% of ALL 
deaths is enough to emphasize just how safe commercial air travel is. With that 
kind of odds, out of 120 or so cryonicists, statistics indicate that four will 
die in an auto accident! 

Flying can be made safer by simply exercising good judgement. While the 
risk of death from air travel is exceedingly low to begin with, it can be made 
even lovrer by not flying M1en weather conditions are known to be poor (although 
acceptable by airline standards) and by avoiding carriers which appear to be 
financially troubled or beset by incompetent management. Even a little research 
will disclose M1en and to M1om these two situations apply. 

To an even greater extent the same general rules of informed ridership 
apply to surface transportation. Don't get into an automobile w1th JUSt ANYONE. 
Simply not riding with drivers who have recently consumed ~ alcohol or drugs 
dramatically reduces the chances of being involved in an accident. Looking over 
a vehicle (including your own) to insure that it is road worthy is another good 
way to greatl y reduce the risk of an accident. Of course, making sure the 
dr i ver is rested and alert and avoiding travel in inclement weather are also 
good ways to reduce the risk of an auto accident. 

So, don't be swayed by media images of death and destruction in the air, 
and most importantly, be thoughtful about~ transportation you use. Whether 
you're getting on a bicycle or a jetliner, use common sense to assess the 
situation and keep your risks low. And remember, what you have to fear most 
when flying is fear itself. 

Special thanks go to Saul Kent for sending me a copy of The Wall Street Journal 
Article which inspired this piece , and for providing some-of the ideas contained 
1n ic-- M.D. 

"The truth is cruel, but it can be loved, and it makes free 
those M1o have loved it" 

--George Santayana 

"A dead Nature aims at nothiTYJ. It is the essence of life that it ex ists for 
its own sake , as the intrinsic reaping of value ." 

--Alfred North Whitehead 
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NEW ALARM SYSTEM AT CRYOVITA 

Early in April ALCOR and its landlord, 
Cryovita Laboratories Inc. (whom we sublet from), 
jointly purchased a security alarm service for the 
laboratory and storage facility. The need for an 
alarm system has been a long-standing one. •mile 
ALCOR is located in a low crime area in an "upper 

middle class" neighborhood, we have special concerns about the possibility of a 
break-in. Because we are a research institution we are, to some extent, a 
target for the ever more active and destructive antivivisectionist groups which 
have been harassing and raiding large research institutions. We are required by 
law to obtain a license for our research activities and the list of such 
institutions is available to the public. Because of this we have received 
(albeit infrequently) mail from antivivisectionist groups. 

Additionally, cryonics itself presents something of a target. While we 
have had few problems in the past, it is always possible that someone in the 
community may target us for harm. And, despite the fact that we are in a very 
low crime area, numerous small businesses in our vicinity have been the victim 
of smash-and-grab burglaries of high-priced office equipment. For these reasons 
we've been shopping around for sometime for a good central station monitored 
alarm system. In late March we received an offer we couldn't turn down. For a 
little over $300.00 we had a fairly sophisticated alarm system installed with 
monthly monitoring costing only $15.00--guaranteed for 3 years! We checked 
references on the company who made us this offer and found them t o be regarded 
as reliable. In the four months we have had service with ti1em we t oo have found 
them to be reliable {prompt responses both times we goofed and set the system 
off by mistake). 

So, suspension patients (as well as our ability to suspend patients) are 
now protected by a good intrusion alarm system. The patients ' themselves are 
directly monitored with respect to temperature and liquid nitrogen level by 
another system which is tied into a 24-hour answering service capable of paging 
two technicians trained to handle emergencies. As far as we know, this 
represents the best security available to suspension patients anywhere. 

GENES ffiOM AN EXTINCT ANIMAL CLONED 

Many of our readers will already be aware of the 
possibility of recovering intact organisms via cloning 
from preserved cell samples. Proposals for cloning 
Egyptian mummies and Siberian mammoths are not new. 
What is new and quite amazing is that a group of 
researchers at the University of California at Berkeley 
led by Allan Wilson and Russell Higuchi have succeeded 
in cloning about 25,000 genes from the extinct African 
quagga (SCIENCE NEWS 125, 356 (1984)). The quagga (a 
zebra-like animal) became extinct through over-hunting 
a little over a hundred years ago. The only remnants 
of the animals are preserved hides in various musewns. 
One of these hides which had been preserved by sa lt 
drying 1vas recently obtained from a German museum and 
muscle tissue was removed from it and subjected to 
enzymatic degradation to release any surv1v1ng DNA 
fragments. The purified DNA was then incorporated into 

plasmids and inserted into bacteria so that multiple copies could be made for 
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further analysis and study. 
The primary purpose of tnis work is to attempt to answer evolutionary 

questions about extinct species. To this end Wilson and his collaborators 
evaluated quagga mitochondrial DN~ fragments for commonality with those of ~1e 
Zebra and the horse. \~at the investigators found was that the quagga and the 
mountain zebra probably shared a common ancestor about 3 million years ago . 

These same investigators have also recovered DNA fragments fr~n a variety 
of preserved hides including from an American bison skin ~1at hacl been in a 
museum for over a hundred years! Wilson has also apparently succeeded in 
cloning 1]111\ fragments from frozen mammoth tissue. VJhile most of the DNA 
recovered from the mamnoth tissue has been (not surprizingly) found to be 
bacterial in or1g1n, some fragments have been shown to specifically bind, and 
thus be closely related to, the Th~A of elephants. 

'Nhile being able to reproduce isolated fragments of DNA is a long way from 
being able to reproduce the entire genome of an extinct animal, it does raise 
interesting possibilities. In the future, when our abilities to meaningfully 
read out, engineer, and sort individual genes will be much better developed , it 
may well be possible to reconstitute an extinct animal from a scrap of preserved 
skin. Considering the sheer number of copies of the animal ' s entire genome 
represented by even a small piece of hicle, it should be possible to di s assemble 
each cell in the sample and search out intact copies of a particular gene . In 
this way, even if there are only a few intact copies of any given gene in any 
given cell, it should be possible to puzzle out the whole genome and thus the 
whole organism can be reconstructed. 

All of this raises the possibility of recovering a ~1ide range of organisms 
from relatively modest and unlikely sources . Many insect species which have 
been extinct for millions of years are represented by a few individuals well 
prese rvecl in amber . Such specimens apparently contain much intact DNA , and even 
some chromosomal architecture appears to be intact. 

In the long run there can be little doubt that achievements of this kind 
will do much to buttress our position and to erode the old , inflexible notions 
of life and death being a black-or~1ite, all-or-none phenomenon . 

ARE OUR BRAINS HARIJtJIRED? 

One of the givens of neurophysiology is that brain cells 
are laid down only once and that the gross connections 
between them (i.e., synapses) are made either during fetal 
developnent or at latest during the first months of life. 
This belief is based largely on the response of the brain to 
injury: dead brain cells are usually not replaced. This view 
is also supported by the absence of any significant number of 
dividing brain cells or of other simpler types of supportive 
brain cells (such as glial cells or astrocytes) remodeling 
themselves into neurons. Recent work with simple invertebrates such as Aplysia 
(see "Neuronal Connections in Aplysia" in Sc~en<:~ ~ates elsewhere in this 
issue) also seem to support the contention that adult brains are "hardwired" 
e.:~rly in developnent and do not undergo "plastic" changes later in life. 

So, it c~nes as quite a surprize that at least one class of fairly 
sophisticated animals, namely songbirds, extensively remodel large sections of 
their brains at least once each year! Fernando Nottebohm and his colleagues at 
Rockefeller University have recently documented (SCIENCE 244, 1325 (1984)) a 
tr~nendous turnover of neurons in a part of the bird ' s forebrain called the 
nucleus hyperstriatum ventralis , par caudalis, or r-wc for short. 
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The HVc is the part of the canary brain which is responsible for song 
production. When the male birds (only males sing) begin to learn to sing at 
about one month of age the HVc has only one-eighth the volume it will have when 
song is fully developed in adulthood. Thus, as song is learned it is apparently 
coded into the hardwiring of the animal's brain. 

Evidence that song is encoded in this fashion in the birds' brains comes 
from the incredible observation that when the birds stop singing in the SUlTil\er 
(they sing the most in the spring) the fiVe begins to undergo tremendous plastic 
change. By fall the HVc has decreased to one-half its former size, or about the 
size which would normally be seen in a 3-month-old canary. OVer the following 
months Nottebohm documented a tremendous regrowth of neurons. As spri~J 
approaches and testosterone levels (which control proliferation of the INc and 
singing behavior) are at their highest, 1.5% of the neurons per day a re being 
replaced! At that rate of grovrrh the number of neurons in the HVc would double 
in about 49 days! The HVc exhibits this cyclical pattern of die-back and 
regeneration throughout U1e reproductive life of the animals. 

Nottebohm believes that the reasons for this growth/die-back cycle is that 
the amount of information processed by neural systems is constrained by the 
complexity of their circuitry. Nottebohm suggests: "It might be useful to 
replace comp::ments, even at the risk of doing away with existing memories . Used 
circuits may have lost their ability to acquire new information." Certainly 
with canaries this seems t o be the case because each spring when the HVc is 
reborn, the birds sing a new song. It is interesting to note that female 
canaries also undergo a similar, although not as extensive, remodeling of their 
HVc's. Apparently the females need to revamp their brains in order to be able 
to learn and remember the songs being sung by the male canaries. 

Of more significance is Nottebohm' s finding that the HVc is not the only 
area of the forebrain which experiences replacement of neurons. Other locations 
in the forebra in also experience an unexpected turnover of neurons, although it 
is not as dramatic as U1at which occurs in the HVc under U1e influence of 
testosterone. OVerall it is estimated that canaries make as many as 20,000 new 
neurons each day, includin] in the cerebellum, midbrain and medulla! Other 
birds such as parakeets and ringdoves also experience a significant turnover in 
neurons. 

It U1us appears that at least some kinds of memories (at least in birds) 
are actually encoded in the brain as a result of the gross interconnections 
between nerve cells. To what ex tent routine learning or so- called "day-to-day" 
experiences are encoded in this fashion remains unknown. Of course, it is also 
unknown whether mamnals experience a similar turnover in brain cells and whether 
any l<ind of 1:1arrmalian learning is accompanied by actual remodeling of gross 
neuronal connections in the brain. Nevertheless, Nottebohm's work with birds i s 
~stive:~ Memory is probably an evolutionarily old mechanism and what' s good 
for the geese just might be good for man too! Perhaps similar mechanisms are at 
work in 1nammals, and even if they are not t his early work with birds may suggest 
1~ays to induce such plastic change in adult human brains in order to overcome 
injury, disease, or maybe even the inflexibility of old age. As Nottebohm said 
himself, "There is a rnarked change in plasma levels of sex hormones during 
development and especially at puberty. It is widely acknowleged that early 
brain damage is followed by better prognosis than l ate brain damage." It may 
be," Nottebohm goes on to say, "that if neurologists induced a "prepubertal 
hormne milieu" in persons 1vith brain injury they may be able to stimulate the 
growth of new neurons and thus enhance recovery. Perhaps the early peaking of 
creativity observed in humans is related to growth and remodeling of neural 
connections around puberty--the age at ~1ich most scientists and maU1ematicians 
make their most si<Jnificant contributions. 
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FULL TI1'1F: ALCOH PHSS [J)L"NT 

Sometime >l<JO .1\LCOR L>rasident :-1ike Federov1icz was contacted by saul Kent 
regarding a proposal t o start a tissue preservation business which would provide 
full -time e:aployment fo r "'ike and consequently make him roo r t! availabl e for 
cryonics act ivities. .\5 soon beca.ne apparent when this option v1as more 
ca r -= fully inve::;t i<Jated, such a husiness would requi r?. more time spent away from 
c ryonics, not less . As a consequence , r.,ike rejected this offer around March of 
this year . However, Saul was not one to give in easily on his objective of 
fre•?in] Mike up for cryonics activities . Consequently in late April Saul 
offer ed another pro[JOsal--to employ Mike full-time on c:_r_y~nics . With some 
negotiation , and some t r ep idation (the offer seemed too good to be true) Mike 
accept ed t he offer early in June and began working full- ti me on cryonics on 
,July l. 

Principal projec t s for this two-year period are the production of new 
literature and the developnent of a new promotional approach for ALCOi~ in 
rnrticular and cryonics in general. Of course, some hoped-for side benefits of 
a full-time cryonicist working for ALCOR are •nore research being conducted and 
be tter service to the membership. Already, a couple of long overdue 
administrative projects are being or have been tackled, and research vlork, which 
appeared unlikely to be comple t ed in the forseeable future, will probably be 
·.vrapped up by the end of the year. 

Where did the name ALCOR co:ne fro•n and vihat does it mean? 
-- Doug Platt, Hollyv~od, Florida 

Fred and Linda Chamberlain reply: 

*jf 
In Septe.-nber of 1970, we 1~ere asked to come up with a name for a rescue 

team for the Cryonics Society o f Californ ia (CSC). In view of our logical 
destiny .(the stars), we searched through star cataloqs and other books on the 
subject , hoping to find a star with a name that cou l d serve as a cryonics 
ac r onym. "Alcor", 80 Ursae i4ajoris , 1vas just what we had been looking for. It 
no t only had some acronymal "fit" for cryonics but was s ymbolic for its historic 
use as a test for eyesight and 1vas located in a very well known constellation. 

A! cor, a companion star of Mizar in the "Big Dipper 's" handle , is 
approximately fifth magnitude , barely within the threshold of human v1s1on. 
Add itionally, it is quite close to Mizar from a n angular standpoint , and dimmer . 
Only ;vith excellent eyes ight can one tell there are two stars rather t han just 
one . For thousands of years , people in the Middle East have used Alcor as a 
r.ritical test of visual sensitivity and focus . If you could see Alcor , you had 
excellent vision indeerl. In the early days of cryonics itsel(-Ee•.Y people could 
see the need for a rescue tea•:J, or even the need for cryonics itself. 
Syr:lbolically , then , Alco r 1vould be a "test" of vision as regards 1 ife extension . 

1\s an acronym, ALCOR is a close if not perfect fit with "Allopathic 
Cryo<Jenic Rescue ." We could have forced a Ei ve word string , but these three 
seemed sufficient . All~~~ (as op[JOsed to Homeopathy) is a medical 
perspective wherein "any trer.~trnent 1vhich improves the prognosis is valid" . 
gyo._<1~t~~<:. preservation i s the most powerful 1ne thod known in halting the rapid, 
en tropic diso rgani zation of living r1atter following clinical neath. Rescue 
differentiates a cryonics approach from (yet to be developed) proven sus[)ended 
animation. The acronymal i nterpreta tion of ALCOR is there fore "use o f a 
c r ya<Jenic procedure, tho l¥Jh unproven , to preserve structure and [JOtential 
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viability , since failing to do so allows further disorganization to occur and 
reduces U1e probabili ty (prognosis) of reversal and reanimation at any future 
time". 

Some of these thoughts were presented at a esc dinner meeting in the autumn 
of 1970. A number of people who have subsequently become members of the ALCOR 
Life Extension Foundation were present at that gathering . over the months that 
fo llowed , it became increasingly evident that the leadership of esc did not 
truely des ire and would not support o r even tolerate a rescue tei'lm concept. 
Less than one year after the 1970 dinner meeti~ , we severed a ll ties with esc 
and incorporated the "Rocky Mountain Cryonics Society" in ilie State of 
Washi~ton . The articles and by- lai'/S of this organization specifically provided 
for "Alcor Members ," who were to be the rescue team core of activity . 
Difficulties in securing non- profit status in \'Vi'lshi~ton then led to 
reincorporation in California , this time under the name "Alcor Soc i ety for Solid 
State Hypothermia." In the late seventies , to further broi'lden the 
organi zat ion' s objectives , ~he present name (ALCOR Life Extension Foundation) 
was adopted. 

Despite many transitions, the symbolism of the name remains. How long will 
it take for more people to see that "Ashes to ashes and dust to dust" is a 
meaningless destiny... to see- U1at it is possibl e to reach for a distant 
t omorrow ••• perhaps to attarn-it ••• to see ALCOR for what it real ly i s ••• a 
veh icl~ with which to attempt that fascinating voyage! 

AUGUST- SEPTEMBER 1984 MEETING CALEND~~ 

ALCOR meeti ngs are usually held on 
the first Sunday of the month . 

ALCOR 
ALCOA LIFE EXTENSION FOUNDATION 

Guests are welcome. Unless otherwise 
noted, meetings start a t 1: 00 PM. 

The AUGUST meeting will be at the home of : 

(SUN, 5 AUG 1984) Marce Johnson 
8081 Yorktown Ave . 
Huntington Beach , C.l\ 
Tel: (714) 962- 7898 

4030 NORTH PAL M • 304 
FULLER TO N CALI FO RN IA 92635 

171 4 1 738 ·5559 

DIRECTIONS: Take Int erstate 405 (San Diego Freeway) to Beach Blvd. (Hwy 39) in 
Hunti~ton Beach. Go south on Beach Blvd . approximately 4- 5 miles 
to Yorktown Ave . Turn left (east) on Yor ktown. 8081 is l ess than 
one block east , on the left (north) side of the st reet . 

The SEPTEMBER meeting will be at the home of : 

(SUN, 2 SEPT, 1984) Mike Darwin and Al Lopp 
350 \<V. Imperial Hwy. , U3 
Brea , CA 
Tel: (714) 990- 6551 

DIRECriONS: Take the Orange Fwy. (Hwy 57) t o Imperial Highway (Hwy 90) and <Jo 
west through Brea on Imperial Highway. 35CJ is about one mile from 
t he freeway and in the second block beyond Brea Blvd ., on the south 
side . If ilie r3ates are closed, pa r k on the st reet back to the east . 
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THE GENE'riC EVOLU'ri(XII 
by Thomas Donaldson 

Many years ago, Charles Darwin 
(not TiiE Darwin , but a descendant) 
wrote a book which he called THE 
NEXT MILL I (XII YEARS 1 about h01-1 and 
how much h~nan beings will evolve in 
the next million years. He decided 

that h~nan beings wouldn 't change very much at all in that span of time. He 
wrote his book, of course , many years before even a glimmer of our actually 
redesigning our own genetics had come to mind. Our genes were FIXED; it was a 
time of debates about whether genetics or environment Jnost determined 
intelligence and other things (there are many backward people today who still 
debate these things) • 

Most inmortalists feel (quite ri<jhtly) that Darwin v1as disasterously wrong . 
Even futuristically oriented people can see that control of our design offers 
many vistas for change. It's certainly true, as MIKE Darwin (no relation!) 
pointed out , that these technologies are likely to cause a prolonged period of 
experimentation, and that in itself ought to be interesting. We 're now living 
before most of that experimentation has commenced, and we're likely to revive to 
a v1orld in which it has become history. 

As cryonicists, we expect to revive to a time at which bio l ogical changes 
to human beings , ourselves, will frequently happen. All the excitement and 
experiments will have faded into history; whatever the changes people will 
adopt , they will be unremarked commonplaces of the time . I tholl:]ht it would be 
interesting to present some thoughts about ·..mat ' s likely to happen . Even though 
the experiments will be dramatic at the time, I personally think their total 
effect wil l be limited. The 1nost pr~n inently visible effect of biological 
control after 200 years will be an evolution (not a revolution) to a different 
kind of human being. 

One central fear many people have about bioengineering is that of 
dictatorial changes in human beings. Darwin ' s book TiiE NEXT MILLI(XII YEARS is 
interesting and worth reading even though it is wrong . Darwin had a POINT , 
exactly about this central fear . His basic argument (as to why human beings 
wouldn 't change significantly) is really an ar<Jument against any form of 
CENTRALLY DIRECTED or EXTBRNALLY PLANNED change. You see, when he wrote, the 
()liLY way anyone could imagine big changes in humanity woul d be by controlled 
eugenic breedinq . Darwin was arguing that such controlled breeding would be 
impossible for political reasons, not biological ones . 

The one possibility he didn 't envision at all was what is now most likely, 
that people wi ll individually sieze upon some design change as highl y desirable 
and adopt it individually. If the change is so desi rable that virtually 
everyone adopts it, we will have just had a change in the hwnan race without any 
centra l direction . 

Darwin 's reasoning about human political behavior has a lot of merit. He's 
talking C~i:xJut the problem of the Mad Scientist. One of the nightmares of 
<Jenetic control is precisely that some small group might suddenly acquire the 
power to modify EVERY(XIIE ELSE , and then do so irreversibly. Darwin was arguing 
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that it's very unlikely that could happen. The reasons are simply that: 

1) Most scientific discoveries don't happen out of the blue, and a 
small group couldn't discover how to achieve such an advantage without 
everyone else being so close to the same discovery that it couldn 't 
effectively be used to guarantee supr~nacy. 

2) Even supposing that such a discovery were made, t.l1e likely 
would be that the small group, in unquestioned control of the 
would inmediately fall into civil war among themselves, about 
distribute the benefits of their control. 

In particular, eugenic breeding of ar'HEHS is all very well, but 
breeding of OUHSELVES is out of the question ! Even if some people 
domesticated animals, for them to breed themselves would be the last 
fanners would want. 

result 
Earth, 
how t o 

eugenic 
became 

thing 

This is really a point which has nothing whatever to do with the nature of 
the technology used to acquire sudden predominant power, biological, physical , 
or otherwise. The danger that "lad Scientists could take over has a lways 
existed, and has always had the same ki nd of low probability . 

However, there is still a lot more we can say about 1enetic control 
specifically. OK, we v1on' t have any Mad SCientists. But just what does control 
over our own design mean for us? There is one genera l principle which bears 
upon this question: 

LIFE STYLES AND OPTIMAL ADAPTION 

It is a commonplace that control over our own design won't exempt us from 
physical law. However, this point deserves further explication. If we chan<Je 
our design, we'll be producing a piece of engineering. Any engineer ing design 
involves compromises; it is simply not possible to achieve everything we 1~ant 
with the materials available, because of limitations imposed by physics itself. 
If 1~e want to design ourselves , the major values we use to make these 
compromises consist of the !<HID OF LIFf::STYLE we want to live. We 'll want to 
design ourselves t o fit that lifestyle. 

Therefore if we ACQUIHE any new capabilities, we're likely t o have to lose 
some other capabilities. Rather than just talk about supermen (or superwomen), 
therefore, one key to understanding how 1~e miqht redesign ourselves might be to 
think about capabilities we would LOSE. It is exactly because we l ose these 
capabilities that we' 11 acquire many others . 

To be specific , I shall consider the chimpanzee. No one seriously wants to 
be turned into a chimpanzee. Usually without thinking about it, people will say 
that the chimpanzee is a "lower" form of life and we human beings are "hiqher". 
This is a fa llacy. If we seriously wanted to adopt the LIFESTYLE of the 
chimpanzee, we would choose the brain and body design roost optimal for that 
lifestyle: i.e., we ' d turn ourselves into chimpanzees. After all , we're very 
poor at finding food under rocks and living in the jungle. The chimpanzees 
might EVEN NOW feel we human beings are rather poor , inadequate caricatures of 
the ONE BEST DESIGN. 

Turning this around , 
ourselves we'll probably 
environment than we do now. 

of course, it suggests 
seem LESS effective and 

that 
MORE 

Here are some specific ways: 

after we 
FHAIL in 

redesi<Jn 
today' s 

1) Envirorunental control will be much better. It therefore no lon<Jer 
becomes necessary to have such well-developed metabolic abi lities to 
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adapt to changes i n tempera ture and humidity . Control over diseases 
will be improved. \'le will therefore have less need for our well­
developed immune syste,n. Control over our chemical environment (the 
many poisons and carcinogens in our everyday life) will be much 
g reate r, therefore our livers will not have such well -developed 
abilities to detoxify these substances. 

2) ',oJe may acquire a need fo r new chemical substances in our food which 
we formerly made in our own bodies . The best analogy comes from the 
evolution of the primates, 1vhich need Vitamin c in their food because 
their normal diet of fruits and vegetables contains so much Vit~nin C 
they have no need to make it. I can't presently say just what 
substances these may be, but a chan<Je from making to eating an 
essential chemical involves more than just dropping the machinery to 
make it from our metabolism. For ar<Jument's sake, let's suppose that 
the substance is insulin. Life would not simply be a matter of 
everyone being a diabetic. We would have a special digestive (or 
other) metabolism which allowed us to conveniently eat insulin without 
degrading it. We might have methods for storing it, and other 
processes which would take it out of storage when needed. Rats can 
make Vitamin C in their bodies; primates are not just metabolically 
defective rats, they are just as adapted to eating Vit~nin C as rats 
are t o making it. 

One fascinating possibility is that we would acquire a need for 
special ch~nicals which are currently far too expensive to become 
constituents of our bodies. We might consider, say, enzymes using 
platinum- or gold-catalyzed biochemical reactions with fewer free 
radicals than our present constituents. An energy-rich society could 
afford to have platinum as an essential element . 

3) Our mental abilities and psychology are likely to change in ways 
which would, if present in someone of today, result in quite 
disasterous performance on all standard tests of "intelligence". Even 
if we could devise suitable tests, mental capabilities would differ. 

This requires a bit of discussion. First the idea of an 
intelligence test assumes that the testee takes the "proper" attitude 
to the test, sincerely attempts to answer the questions asked , and in 
short, attempts to FOLLCJt.l DIHECriONS. We presently live in a society 
in which almost al l people spend almost all their lives FOLLOWING 
OIH.EcriONS. We call such a condition employmenl:_. Everyone who does 
this is essentially doinq something which wi 11, someday, be done by 
machines. Once that happens, we'll want t o have a cast of mind best 
suited to GIVING DIHECriONS and DECIDING ON OIRECriONS rather than 
following them . 

Naturally, in a society which depends on people following 
directions, tests for advancement will have this ability as a very 
large, implicit component of t he abilities they are testing. In 1984, 
a society consisting only of Chiefs, with no Indians, would turn 
quickly into a disaster area . Nor could we easily judge the 
"intelligence" of someone from future time. If they require material 
rewr.~rd more than our praise as authority figures to induce them to do 
the -- problems set , they coul d eas ily find greater material rewards 
elsewhere , s i mpl y abandoning our tests for some other activity . 

4) Finally, t o a quite unkn01m de<J ree our present measures of ability, 
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IN 'l'HEMSE:LVES, depend on skills and conventions learnen and needen in 
contemporary soc i ety . Analoqies , for instance , may depend on learning 
a sense of what differences and similarities are 11 important 11 AT TIHS 
HISTORICAL Trr1E , which will certainly change with time . A.r i thmetic 
and number reasoning may change as the basic idea of "nwrber " changes. 
Even today we may be living in a time when the ability for fast mental 
calculation becomes less necessary because of hand calcul ators . 
People living in a society with very large databases "on line" woulr:l 
need a much grea ter ability t o absorb information qu ickly and much 
less ability t o remember it for prolonged periods. Even if we WISHED 
to find food under rocks, our abilit ies to do so would not equal those 
of a chimpanzee . 

Why should we want to LOSE abilities which we now have? This is exactly 
where the matter of optimal design for a lifestyle c01nes into play. It s imply 
won't be possible, for reasons of phys ics rather than biology, for us t o carry 
around with us in our bodies every conceivable ability. "Bionic Man" or 
"Superman", for instance, is simply impossible on physical grounds. The pupils 
of his eyes are not wide enough to give the visual resolution claimed for his 
telescopic vision; there are no materials strong enough t o support the weight of 
objects which he lifts; etc., etc., etc. No amount of genetic discove ry can 
solve these problems! 

The point is that if we live in an environment where we se ldom use an 
ability, carrying it around with us all the time bec~nes a waste of energy and 
matter. We could use this energy and matter more effectively for ti1ose 
abilities which we really do need constantly. We could spend so much of the 
circuitry of our brain upon means t o GIVE directions and DECIDE on directions 
just BECAUSE we had 01nitted the ability t o follow the~ . 

What abilities might we acquire as replacements for t he metabolic abilities 
we'll abandon? Perhaps the ability (figuratively) to l ea rn tensor calculus in a 
day (and forget it five months l a ter). Another suggestion would be the mental 
ability to attend to many different things in our environment a t the same time 
(to do many things at once) . I'm talking about a situation in which our 
environment is much better controlled than now; it could easily become useful to 
increase our abi lity to attend to the controlling and regulating of that 
environment. Anyone see i ng an airplane cockpit will know i rrrnediately what I 
mean. We would imagine a person able to attend t o 10 or 100 times that amount 
of ongo ing information, about as consciously as 1-re attend to our own breathing. 

There is a second implication to the principle t hat our redesigning can 't 
do the physically imposs ible . Just what kind of lifestyle do we really 1vant , 
anyway? I've described the consequences of greater environment al control ann 
automation precisely because no one seriously wants LESS environnental control 
or MORE repetitive work at someone else ' s direction. These a re VALUES. It 
isn't really enough simply to say that some 1 ifestyle could be arrarkled; what 
people WANT bec01nes very important. They can only get-rf;- ot course, - f f it is 
possible for physical reasons . It's only possible for everyone to become a 
Chief after machines have taken over all t he work done by employees. 

Here are some things which should become possible : 

1) IITI1lortality, in the sense of never ag ing , and fu r t herrnore in the 
1videspread practice of cryonics. Yes , folks, aren't you s urprized 
that this is on the list! 

I 've said this before. 11owever , I will note that inmor tality 
only becomes poss i bl e if we start living a lifestyle in which we face 
no ser ious risks to becomirYJ ol d enough fo r ol d age to onatter. 
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Deathrates due to "natural causes" other t han to old age were very 
high until quite recently. One study of the English nobility found an 
average age at death of 40. We live right now in an unusual, unstable 
situation, not at all the "natural" state in which we evolved. 
Irrmortality only became POSSIBLE because death rates due to causes 
other than a<Jing have fallen so low. People have wanted irrmortality 
since Gilgamesh, but it has only recently become @tsically possible. 

2) No more need to sleep. The underlyin<J physical changes are first, 
the development of artificial lighting to a high standard, and 
secondly, the availability of a high energy level to support the 
increased activity which people who did not sleep would engage upon. 

In animals, both sleep and hibernation began as strategies to 
conserve body resources during times when activity was otherwise 
useless. An animal which hunts at night, for instance, would sleep in 
daytime . Neither of these conditions exists any longer, and we can 
see even now how people are interested in strategies for getting by 
with less sleep. However, sleep has become necessary to other 
processes such as learning; people who never slept COULD NOT simply be 
the same as ordinary people with particularly good stimulants. Their 
brains would have a different organization, so that the absorption of 
knowledge happening to us when we sleep could happen to them while 
awake . This could mean a q~ite different state ~~ conciousness to any 
of those we presently consc1ously know. 

Finally, I come to some quite fundamental questions of our own values. A 
significant number of people reading this essay have probably felt impatient 
with me for failing to discuss some quite dramatic changes in the human form and 
lifestyle. Why not turn ourselves into great brains, or link ourselves with a 
corrmon (or a private!) data bank, or become patterns of information in a 
gigantic v~rld computer, or alter our mechanical design into something which 
doesn 't resemble human beings at all? 

Some or all these possibilities are likely to be tried. As creatures in 
themselves, they would probably be viable. What I feel extremely skeptical of 
is whether they would comply with ALL the values which almost all people hold, 
as expressed in what they want. In particular, I feel that many of these 
dramatic changes would be rejected by those who claim to want them IF they 
actually became possible. Furthermore, some of these changes confuse an END (to 
have instant access to vast information) with a MEANS (hooking ourselves 
physically into a data bank). Anyone ~1o owns a computer and a modem has quite 
good access to vast information IF THEY KNCM WHA'r TO ASK FOH (which is a crucial 
problem). 

Here are some comnents on such ideas, 1~ich are very comnon in science 
fiction and elsewhere. 

1) Why not turn ourselves into machines? 
First, the distinction between biological and machine will become 

thoroughly blurred; the suggestion is that somehow we would become 
mach ines or computers in a sense in which we aren't now! I note that 
in many discussions, transferring our personalities to machines is 
thought desirable because (guess what?) C0'1PUTE11S oo-J'T AGE. By the 
time we 're seriously able to transfer ourselves into "comruters", this 
problem will have been solved for biology too. Furthermore, anyone 
who seriously considers living things compared to comruters will 
notice that the living things are actually LESS fragile, LESS subject 
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to breakdown , and more adapt ed to their lifestyle than any co1oputer or 
machine yet b1Jilt . Our frustration with livin<J thi11<Js , compared to 
machines , comes precisely from this fact: they are adapted to serve 
THF:IR CWN purposes , rather than ours , and so are not nearly as 
malleabl e as machines are . The comparison between living things and 
machines is actually a comparison between the IDEAL 1oachine and the 
ACTUAL creature. 

A second reason given is that computers can think much faste r 
than we. Possibly we ' ll want to chan<Je ourselves so that we can think 
faste r; alternatively, we ' ll use computers to do the fast thinking for 
us when we need that. The idea that biological entities , merely 
because they were bi ochemical rather than metal, simply could NOT 
transmit nerve impulses as fast as electricity has l ost a lot of 
plausibility since physicists discovered ~1e organi~ condu~tors . 
However , there is a very likely REJ\SCN why nerve impulses don ' t travel 
as fast as electrical impulses. This is, that we ~1ink in order to 
affect the external world . It doesn't help to have thoughts if they 
don't matter ; we therefore have no need t o think fas ter than our arms 
and l egs can move . This i s a PHYSICAL limitation in our design, which 
genetic changes can't get around. 

2) Why not turn ourselves into giant brains? 
This may be another confusion of means and ends. We have a large 

brain in order t o reach conclusions and decide upon actions . A human 
being equipped with a large computer i s at leas t as effective as a 
single large brain , and MAY be more effective. Why? Because the 
calculations which the l arge brain makes inside its head can be done 
by the human on his/her computer, wh ile if the hllllan f inds the 
computer a burden at some time or circumstance , the human can l eave 
the computer behind . The human can also replace the computer by 
another one HIGHLY SPECIALIZED to achieve a highly special ized 
calculation, while the l a rge brain must either get a similar computer 
(which defeats the 1vhole idea) or attempt to carry out this 
specialized calcula tion with a bra in which is not optimal for it . 

I believe that the whole course of the last 10 years in 
microcomputers shows that sheer power is not a lways (or even OFTEN ) 
the most efficient way to obtain a goal. 

3) Why not become patterns of infonnation in one s ingle large worl<i 
computer? 

Now really. Aside from the fact that this is presently 
impossible, this sounds very much like the people who want to replace 
private ca r s by a vast system of publ i c transport . I don ' t believe 
that people woul d accept this if it were available, any more than they 
want to give up their private autos , and for much the same reasons. 
They have control over their private aut os (and their private bodies) • 
They would no t have control over the shared public "body". Our 
personal i ties and memories ME patterns of information , but we want 
them under private control. Do you want your private parts control led 
by a Congressional committee? 

4) 1-lhy not alter our mechanical design? 
By mechanical des ign , I'm referr ing not just to metabolism but t o 

questions like the number of arms and l egs we have .--For--fJ)is one 
lifes t yle is everything . There is one situation vlhich may ac tually 
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bring about such a major change , ;md that i s ~~<:.~ !:_r_~':_~~ ~~ ~ace 
habitats . Optimal mechanical design for weightlessness just isn 't the 
same thTnJ as for living in gravity . Perhaps we · . .,rould want four ar-ns , 
no l&:;~s, and a shoulder- like structure where our pelvis now is . 
However , it ' s also true that 1ve could easily compensate for the 
disadvantages of our present form by the right tools and equipnent. 

My own feeling is that compensation of this kind would win out. 
r-letabolic adaptions to weightlessness , on the other hand, wou l·1 
certainTy take place . The kind of bone loss and rossible met.,bol i c 
imbalances which now hapr::.en 1vouldn' t . 

Surrming all of this up , 1ve get people who 1vould actually LOOK very much 
like people do now. \'le might look a little more frail. However , alterations in 
our metabolism would be profound. If thrown out naked into today ' s world , we 
would--s€co1ne--severely ill because of chemical deficiencies in our diet , the 
sudden extremes of temperature, the diseases, to none of v1hich v/ould we have 
resistance. ~ve would also have very low measured IQ ' s , but if someone watcheo 
us closely 1ve wouldn 't look or act like mental defectives at all (that is , 
except for the consequences of insulin deficiency and an advanced case of Immune 
Deficiency Syndrome). 

But of course , throwing a man of this future time out into today ' s world 
isn't really a representitive test any more than asking us to compet e , naked , 
•t~ i th a chimpanzee . The essential idea distinguishing people from other ani mals 
consists of detachable ~rts , which are tools . Tools , precisely because they 're 
not a permanent part of us, make it possible for us to adapt to a far wider 
ran<Je of env ironments than 1ve could adapt to if we had to carry the equipment 
around with us all the time . Compared to redesigning ourselves , t ools a re f"r 
mo re eff i c i ent. 

In combination with our tools , clothing , and equipment , 1ve' ll turn out ve r y 
well. First , all the metabolic def iciencies could be comr::.ensated by special 
add-on organs , r::.erhaps modified tapeworms or other creatures which would burrow 
into us and provide the organs which 1ve lack. These could easily give us the 
ability to digest grass and to make virtually any needed chemical . We would 
expect , in fact, equipnent which would allow us to c reate our own food from air 
and rock. If we expected to be dropped into the ocean, we ' d acquire g ill s , 
e ither as a special suit or as organs which would attach themselves to our body . 
If in space , we ' d have s imilar arrangements , perhaps our own strontium-90 po~ve r 
source incorporated into an organ , and immunity to radiation . Biol og ical 
control would mean that we could metamorphose ourselves, goi ng into a chrysalis 
form and coming out again completely reorganized , if necessary. 

VALLJE:S AND 'rHE GENE:TIC WARS 

Just because we have technology doesn ' t mean we can get everything we want . 
Some wants are contradictory within themselves, so that we ' ll never reach them 
because they are intrinsically impossible (attempting to live longer without 
curing aging i s one such; ~~ is anothe r ) . Other values can only be hel<i 
because the phys i cal world prevents us f rom attaining them; once we acquire the 
t echnology , we'll discover, slow or fast, that s uch values aren 't viable. It is 
likely that humanity wi ll see severe conflicts around these problems , either 
covertly as a government a ttempts to enforce a decree aga inst widespread 
opposition or overtly in civil war. 

J.Jere i s a simple example, distant enough for the princ iples to become 
c lear: ma le ch ildren . In India, ma le children are highly favored and female 
children unwanted . Furthe rmore , at l east in India, means to control or change 
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the sex of the newborn don't ex ist. People can want boy babies, but that ·.von' t 
affect the sex ratio. If, however, the Indians can control the sex of their 
children, inmediate problems \vill arise. There will start to be too many boy 
babies. People will notice this fact, but they still won't \vant to give up the 
advantages of having boy children and no girls. Some people will therefore try 
to force OTHERS to have the girl children while they go on as before. In India, 
it is the family of the woman who provides brideprice, which belongs t o the 
groom not just as a social custom but as a matter of RIGHT AND JUSTICE; the 
argument will not be only about the availabilty of women but about money and 
property and tradition. There will be attempts to restrict the availabiltiy of 
sex control to the "right" people. These attempts will produce smuggling, 
evasion, and crime. Directly or indirectly, the value of a girl child will 
become equal to that of a boy, but simple free-market economics is unlikely to 
be applied, until, perhaps, years after a prolonged period of covert gang war 
like Prohibition in the US. 

Here is another, much closer to home: Peace and Altruism. The idea that 
people should be unagressive, nurturing, and attend to community good is very 
common. .We've already seen how this Christian idea has produced totalitarian 
dictatorships and concentration camps. Its power is probably not yet exhausted; 
only in the next rerun, the attempt will be to produce people who are 
genetical!z conditioned t o be nonaggressive and unselfish. The claim will be 
put that people OJGHT to be t h is way, only not MY children, but YOURS. Isn't it 
the Christian (or socialist) way to be? It seems to me that this set of values 
combined with genetic control has a great potential fo r meddl ing, riots, 
rebellions, mutinies, and civil war, which potential will almost certainly be 
realized. In fact, the experiment will probably not 0et far before it explodes 
into civil war. 

I believe ~1at inte lligence is another such value, at least in 1984, and if 
means to increase intelli<Jence come too soon they will cause equal social 
conflict. It would be the problem of t oo many chiefs, only again some c lasses 
would attempt to deny the means of intelligence increase to others. It would 
make the lower orders discontented with their lot, after all. On the other 
hand, technology doesn't happen in isolation; a strong drive to discover means 
to increase our "intelligence" won't happen until we NEED it, vk!ich means not 
until we need all those Chiefs and far fewer Indians. 

The individual experiments people might make will cause less historical 
impact but atleast as much personal tragedy. I I m not talking about exper iments 
which fail because of technical deficiency, but experiments which fail because 
those involved d id not think out ~1eir own values. Some people \vill clone 
themselves o r their relatives, and discover that because all are identical they 
have become a cell in a single large body. Some will attempt to flee this body 
as refugees, and it will try to get them back or kill them (because if it 
dissolves into its component individuals it is gone). Widespread sex changes 
<~re likely to give those who do them a costly lesson that nothing is solved by 
changing one's sex. 

One group will dramatically redesign themselves into creatures which don't 
look human at all, and discover how much this cuts them off from everyone else. 
Mother ']roup will try a kind of t e lepathy and discover that t hey 've produced a 
)roup mind much more totalitarian than any other, aware of their every thought 
and trying t o control them despite their will. 

Finally, I believe that tv10 issues which awaken much attention today ivON' T 
~ean very much at all. That is, first, changes in methods of reproduction, and 
second, immortality. When bioloqical changes in hLDnanity are raised, most 
ordinary people become obsessed by sexual permutations and combinations. 
Cloning, ec t opr egnancy, in-vitro ferti 1 ization, genetic surgery upon the 
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unborn ••• many permutations . They live in a society obsessed not just with s2x 
but with ~reduction, entirely predictable when the death rate is so hi<Jh. 
When i m'1\0 rtaiTfy becomes il serious reality , reproduction just ·.von' t he very 
important. 

Furthermre, when the death rate falls with imnortality, it should cause d 

change in relations bebveen men and women . "Nurturing" i s an emotional adaption 
to a need to reproduce, in both men and \vomen, and childbearing was a ;na jor 
fe;nale role. It takes little prescience to see that this will charYJe . Sexua l 
feelings and emotions will change; changes in the biolo.Jy of sex won ' t play a 
large part at all . 

As for immortality itself, I don't see any important potential for social 
conflict, even tholY:Jh (as every cryonicist knows deeply from personal 
experience) the potential for INERTIA is vast. 

SCII::NCE UPDATES by Th01nas Donaldson 

A CLUE ABOJT SPINAL CORD REPAIR? 

In these columns we've followed v1ork on repair of 
spinal cord dama9e and damage to the central nervous 
system. Some of the most significant recent work of 
this kind has involved the observation that embryonic 
tissues, if transplanted to a damaged adult brain 
will tend t o groH over and repair the damage . r'!ajor 
papers describing these results include A. Bjorklund 
et al (~TURE (262 , 787 (1967)) and R.L . Lund and 
S. D. Hauschka (SCI ENCE (193, 582 (1976) ). 
One researche r in this-rleld, G. D. Das at Purdue 
University, has recently presented some of his 
results on the attempt to extend these ideas to 
repair of spinal cord injury (,JOURNAL OF NEUROL(X;ICAL 

SCIENCES, 62 , 191-210 (1983)). As a prototype experiment for clinical 
application,--his result was a failure, but after closer reading it still 
contains some interesting clues towards solution of the problem. 

Das transplanted several different kinds of embryonic rat neural tissue 
into the spinal cords of adult rats. So1ne recipient rats had intact spinal 
cords when transplanted. Others had either partially or completely cut spinal 
cords. Das reports that his best results , in terms of survival of the graft and 
its inte<Jration with the host, were achieved when nerve cells f rom the neocortex 
of the fetal rat were applied to spinal cords which had been partially (rathe r 
than completely) cut. In particular, transplants of e~ryonic ~inal cord 
invariably failed. 

Nevertheless , the experiments in which transplanted tissue " took" were very 
sug<Jestive . The axons of the cut spinal cord gre\v into the transplant and 
connected with it . One problem with the repair ::>f spinal cords has always been 
the for,nation of scar tissue from the glial cells; the successful transplants 
seem to have prevented the formation of scar tissue along their int erface wi th 
the host spinal cord , even though they had no effect on the fonnation of glial 
scar tissue as such. Since the spinal cord axons did grow and inter face with 
the transplant , it follows that after injury spinal cord nerves do not lose the 
ability to grow and interface. The fact that embryonic tissue could aid this 
process suggests that it may produce SOioe chanica! which aids growth and healing 
of ne rvous tissue. This suggests that a great deal more could be learned about 
how to repair spinal tissues by continuing these transplan t experiments . 
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Gopal Das, the researcher responsible for this ·.vork, has i'!l:>? studied 
freezin::J of embr yonic neural tissue for use in transplants (CRYONICS , OCtober 
1983). Despi t e the strong mora l opposition to cur ing brain daHlCI')e by 
transplants of fetal tissue, the body of this work , tO<)ether with the work of 
Bjorkl und and others suggests t o me that cur e of brain damage 
spinal damage by thi s means is imminent. 

NEURONAL CONNECTIONS IN APLYSIA 

and perhaps even 

Some time a<Jo I wrot e an artic l e in CRYONICS about survival of me,nory . One 
of the points made was t hat current evidence sug<Jests that the WHln<J dia<Jrams 
of our brains 1vere genetically determined. Subsequent learning would not change 
the wiring diagram . At that time, the fundamental evidence that our wirinu 
d i agrams were fixed came from observations on simple systems . All such systems 
kept their neurona l connections unchan<Jed through learn in] . Explicit maps of: 
the nervous systems of severa l invertebrates a lready existed. How such wiring 
dia•Jrams were determined was still unknown. 

In pa r ticular, existence of a fixed wiring system suggests U1at neur ons 
"know" which other neurons they must connect t o , even if U1ey a ren't actually 
connected to them. This ought to mean a l o t fo r future repai r . 

Readers may have heard of the i mportant 1-1ork of T<ande l (E:.R. Kande l et al, 
SCIENCE , 218, 433- 443 (1982)) and othe rs on the neural anatomy and memory of 
Aplysia (~sea hare ) and other invertebrate animals . Because such animals are 
so s1mple we 'll probabl y fir s t understand how memory works in them and only 
later come to f i nd out how i t works in mammals . 

Quite recently a paper in JOUru~AL OF NEUROSCIENCE (3(12) , 2614- 2620 (1983) ) 
presents some decisive evidence that neurons , at least neurons of the sea hare , 
actually carry wi th U1e1n information stating which other neurons U1ey should 
link up to. .Joseph Camardo and o the r s report in this paper how they •Jrew 
Apl ys ia neurons in cell c ult·1re . They found that U1ese neurons would fo r m 
synaptic connections only with specific other neurons , 1vhich turn out to be 
exactly those neuron types to which they connect in the intact animal. 

Spec i fically , the synapses involved link up the neuron Ll0 with a class of 
cells ca lled the ~t:_ _!:_ef t ~dr~!!'= ~~~~ · These neurons are all parts of the 
named map of ~si~~~ ne rvous system. The Ll0 neuron wi ll no t form connections 
with r ight upper quadrant cells . 

Different neurons c:nploy different chemicals to transmit impulses from one 
to another . Dopamine , GABA and acetyl choline among o thers are all used by one 
type of neuron or anothe r. One very interes ting comment which Comardo et al 
:nake here is that boU1 the left upper quadrant cells and the right upper 
quadrant cel l s use exactly t he same neurotransmitter , ace~ylcholine . This means 
that whatever it is that CJUides these neurons t o link up 111 culture , it cannot 
simply be the type of neuro transmitter they use . 

IE we wish t o repair a damarjed brain, we 'll need information about wh.::tt 
connections the neurons shoul d have even if U1ese connections are broken . This 
paper is particularly interesting because it suggests that the actual 
connec tivity remains encoded in our individual neurons, information about hmv 1ve 
sho,lld be wired up could be found froiii-ti1e neurons themselves . It ' s even rrore 
interesting here that Comardo , et al took their neurons frort juvenile , but q rown 
and functioning animal.=; . The connectivity information therefore remains even 
aft~r the r ea l physica l connections are laid down . 

1\s yet we cion ' t kn01v how this work extends to marrmal s . Nevertheless , ilie 
fd c t tlBt invertebrates have a clearly defined system of nerve cell connections 
•oakes it .nuch rnore likely U1at the same is true in man . Afte r all , what reason 
i s there to believe t ha t human brain o rc:Janization proceeds by a fundamentally 
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different process than that observe<i in inve rtebrates? 

SO THEY'VE FINALLY STAHTEO! 

Several cryonicists have brought up the idea that in the future our cont rol 
over bioloJical phenomena will let us achieve many en<Jineering feats currently 
inaccess ible. These would particularly involve very fine control over the 
molecular structure of matter . 

Even a slight reading of biochemistry will revea l the concept of ':_nzymes . 
What an enzyme is, is a tiny molecular machine . Enzymes can promote or inhibit 
a reaction depending upon 1'/hether or not another chemi cal is linke<i to them in 
another s ite; they act as catalysts because they can grasp one molecule and then 
(pu re ly by their desiqn as small machines) gr asp another and pair them together . 

This idea of how enzy10es work , and the discovery of enzymes themselves , 
ranks as the rnost important idea in biochemistry, even mor e than recombinant 
DNA. Reco1nbinant DNA is after all only one new method fo r controlling and 
creating enz~nes . 

For a l ong time anyone who kne1v about these i :ieas coul d predict that 
someday people would use them technologically . The point is that once we have 
conceived of tiny molecular machines it i sn't a big step (IF we think li ke 
en<Jineers) to conceive of custom design . Once we conceive of custom design, we 
don't have to limit ourselves to "natural" reactions on "natural" substances . 
\'ie can think about designing molecular machines to achieve all kinds of special 
pu r poses . 

A recent series in SCIENCE (223 , 154 (1984)) reveals that sorne chemists 
have fina lly begun to think seriously about designing special enzymes to ach ieve 
spec i a l chemical purposes . Hurrah! 

Klibanov , at MIT, is one chemist 1'/ho has s tudied this problem. He has 
proposed using one biological enzyme , glucose ox idase, t o produce hydroquinone, 
a commercially useful chemical in photography . Thi s would constitute an 
unnatural use of a natural enzyme. Toe r eactions involved, although chemically 
simif.ir;- are not the same one the enzyme ca talyzes in nature . Another enzyme 
which mi']ht have comnercial use, even taken "as is" from nature, i s ga lactose 
oxidase . This enzyme might help make ]lyceraldehyde from glycerol. 

To use natural enz~nes for unnatural reactions is only a first step . The 
next s tep, of course , is t o chemically modify natural enzymes into new forms 
capable of carryin<J out useful reactions. Chemists have started to do this too. 
Gray and Margalit of Cal Tech and Pecht at the \veizmann Institute in Israel have 
combined sperm whale myoglobin, the oxygen-binding chemical in whale muscle, 
wi t h a catalyst which uses the metal ruthenium. The myo<jlobin binds oxygen and 
t he ruthenium catalyst uses this oxy<Jen to carry out oxidation reactions. The 
article g ives exampl es of several other substances chemists have produced to 
carry out catalysis in an "enzyme-like" fashion, even though they are not 
natural enzymes. The substances al l have in common that they combine an 
"inorganic" catalyst or chemical with a protein molecule , and the protein 
.nolecule enhances the perforrnance of the catalyst. 

What does this work mean? Well , as a bystander my impulse is to say that 
it t ook them a damned long time to start thinking along these lines . Indeed, I 
persona lly v10uld be far rnore interested to learn why they took so long to start 
thinki nJ along these lines than I would t o know that they had finally begun . 
Rut more spec ifically, enz~nes a re only the lowest constituents of a livin<J 
syste,n . '.'ie have t o ima<J ine that our machines will someday consist not of bulk 
matter, but of complex systems of chemicals , at least comparable in complexity 
to those of a living cell. Living cells, of course, consist not merely of 
individual enz~ncs but of a vast variety of enz~~es and other structural 
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materials such as DNA, and the proteins and lipids which make up cell nembranes , 
all integrated into a functioning system. 

Such a system of course will be capable of things which bull< crystallized 
steel couldn ' t possibly achieve . Room temperature superconduction, self­
repairing paints, clothing , and materials, as well as clothing 1vhich adapts to 
temperature and •Jives us oxygen if we fall into water , conductors of heat which 
continually renew themselves at high temperatures rather than slowly vaporize 
and become britt l e, flat viewscreens the size of a vlall which present vivid , 
detailed 3-di mensional images lifesize, devices to store electrical or other 
energy at very high density with very low ·weight , computer memories orders of 
magnitude cheaper and denser than present ones : these are all the re latively 
trivial appl i cations such a technology might have. 

Naturally the ability to construct complex mate rials made up of thousands 
of integrated machines on a microminature level means that the kinds of surgical 
and medical instruments we can wake will also improve. Currently for instance, 
surgery involves quite gross cutting. 1'/e might imagine special sur') ical 
1nachines vmich would act like hybrids of bandages , sur')ical instruments and 
drugs all rolleci into one : applied to a wound they woulci invade it , heal it and 
then withdraw. 

Look , folks , this isn ' t a new idea to cryonicists . I ' m talking precisely 
about the anabolocytes written up by Mike Darwin years ago , and the repair 
1"achines (which would separate out every individual brain cel l, repair it , and 
then link all the cells together again) which I 1vrote up in "This So-called 
Death" in THE IMMCRTALIST. But of course repair :)f freezing injury is only a 
special subset of the repair of injury and disease in general. 

Furthermore, the technology of construction would improve. Welds are 
clumsy: we can see how the materials-out of wh1ch our houses and tools are 
built vlOuld have this complex internal structure , and would need other devices 
to link them together, like in tell i')ent glues . 

Artificial enz~nes , of course , imply the possibility of cha~Jing the 
biochemistry of our own bodies. Of all possibilities , this is perhaps the most 
complex, s i nce no amount of biochemistry will make us exempt from natural 
selection and the need to optimize our desi<Jn. This means that we can ' t really 
expect to change our design without cha~J ing the ecological conditions under 
which we live . ~hese include our level of wealth , our deathrates due to illness 
and acc ident , our birthrate , the nature of our work (whether it needs 
intelligence or whether intelligence 1night actually 9_~~ad~~tage someone). 

~s an example only, I note that ruthenium doesn ' t currently appear to be a 
biochemically essential element . Perhaps enz~es using ruthenium can perform 
useful functions in our own bodies "better" than our present enz~nes . vie did 
not evolve in a milieu in which we had enough free energy to use ruthenium . Now 
that our lvealth is much greater, it may turn out to become more efficient for us 
to use enzymes and biochemistry of different designs , depending on rarer 
el~nents (such as ruthenium) • Control over our own biology and design of 
enzymes lets us proceed to use these biochemicals , and perhaps improve radically 
on nature's designs. ---

Changing our biochemist r y, of course , involves much more d1an just 
exchan<Jin<J one qene for another as the "genetic en<J i neers" env i sion . Even to 
redesi•Jn one enz~e (SUCCESSFULLY ! ! ) requires orders of magnitude greater 
understanding. 

This reported worK on en~es is really only a halting fi r s t step in this 
dire:::tion . I personally think that its ultimate effects will far exceeds those 
of recombinant iJIJA . This short article has sketched some of these ultimate 
effects . It is probably sal•1tary to understand that most chemists would feel I 
was reading far too much into t he work of Klibanov and others . 
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SHOULD \'IE SIUP PATIENTS BEFORE OR 1\FrEH PERFUSING WITH GLYCEROL? 

As cryonic i s t s we all know that freezing itself causes darnaJe , even despite 
cryoprotectants . A r ecent paper in sY.obiol~ (~~, 6-12 (1984 )) by W. N. 
\>Jicomb , N. A. Halaz and G. M. Collins has JUSt presented evidence tiv~t maintaining 
kidneys without cryopr o t ect ive agen t (and therefore pe rhaps other o rgans such as 
brai ns ?) at below zero temperatures in the supercooled state (in the absence o f 
freezing) may also cause damage . This damage wh ich occur s even ·.-~hen there i s no 
i ce formed is referred to as ch ig~f!_g_ ~':!.~· Even mo re interesting, perfusin<J 
these kidneys with a mix ture of the cryoprotectants propylene <Jlycol and 
<Jlycero l was almost completely effect i ve in protecting aqainst chill ing injury. 

Wicomb , et al. stud i ed r abbit ki dneys and treated them in s ix diffe rent 
ways: storage at 0 degrees C, supercooled storage at - 4 degrees C, storage at -4 
degrees C followed by seeding with ice and initiation of f r eezing , and then the 
same th ree sets of conditions v1i th the addition of cryopro t ect i ve agents . Of 
course they perfused kidneys in a ll s ix groups with a supportive solution for 
hypothermic s t o rage befo r e the tests . 

Bas ically those kidneys which they had supe r cooled without c ryof)r o t ectants 
did not surv i ve as well as kidneys merely taken down t o 0 de1rees C. They 
evaluated kidneys for function both by attaching the kidneys to a t est animal 
and measu ring their ability to r emove creatinine (a waste produc t) from its 
blood, and by measuring the rat i o of potassi~~ to sod iu~ in tissue s lices . 

They speak of their experiment as bea ring on the feasibility of 
s upercoo ling . I found their work very inte rest ing fo r reasons I will describe 
be l ow, but I also feel that t heir work has little t o say about preservation i n 
the vitreo us sta t e (an extreme exampl e o f " supercooling") , especially si nce 
cryoprotectants seem to prevent the effect. 

The most interes ting practical sugges tion I see com ing from this work i s 
what it rnay sug<Jest about tran~~t:. of c r yon i c suspens i on patients . Providing 
prolonged exposure t o c ryoprotective agent s at high subzero temperatures can be 
shown not to be t ox ic itself , 1ve may wish t o perfus e patients with 
cryopr o tec tives and ship them befo r e actual freezing . During shipment , 
particular l y in 1vinter months , we may be faced with les s than perfect control 
ove r t emperatures . Perfus ing pat i ents with cryopro tectant under such diff icult 
c i rcwnstances may help to mitigate this problem and prevent freezing or chillinJ 
injury at hi<Jh subzero temperatures s uch as might be encountered sitting on a 
l oading dock a t an airport in the winter. 

TRANSITIONS 

by Mike Darwin 

On v1arm SWTmer evenings like this one when the da ys activities have left me 
full o f restlessness and rushiTYJ tho~X]ht I ride out into the cooling California 
dusk on my ten- speed . Often I navigate up and down tree-shaded suburban 
co rridors past quarter-million dollar hanes and watch the flow of other people's 
lives . Some nights , like this one , now drawing to a close , are special. Dusk 
falls with a rosy glow that fills the \>Jest and the moon hangs in a cle3r , azure 
blue California sky , framed by tov1ering palms . 

~s the dusty heat of day is abso rt)ed by falling darkness I am drawn off the 
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corridors of life to the dusty l ane th<lt leads to the cetnetery. I t is safe 
there, the entrr.~nce drive is chained; no cr.~rs with blinding li']hts rsnd roaring 
en<Jines can break the silence . There is just the blackto!) , the scattered stones 
nnd r.1 lone man <Jlidin~ silently on a bicyc l e. 

This cemetery is in many wr.~ys unusual. It is nearly full now, many of t}1e 
s t ones date to the e-:~rly 1900's. There is little space left ·.vhich is not filled 
with rovl uron row of 1narkers set flush with the earth in Forest Lawn f;'lshion . 
The mausolewn, with its (Juaint screen doors that shut with a long spring, brings 
back memories of childhood ; of screen doors forever slaprin<J shut on quiet 
.nidwestern SWTTner ni•]hts much like this one . The ashes in the columbarium just 
inside the doors are in big brass books and gilded Greek urns which speak of a 
vanished era . 

The cemetery is unusual in other i'lays -:~s wel l. It is a place where the 
•nortal shells of some of us-cryonicists-have met with flame and turned to ash. 
I have taken some of their 'i'lorn and broken bodies there myself. Al\.mys in the 
mornil"l<J though, on cloudy , 1nisty, winter days . 1\s I ride alon<J my mind wand(~rs 
back to the last time I had business in the cemetery. 

The man 1vho runs the ()lace is not much given to philosophy, v1hich I suprose 
is to our benefit . Cemeteries like this one nre had to come by-for 
cryonicists. The manager is cheerful as he leads us back t o the reto rts. These 
CJlOvlirY:J ovens are the salvation of cemet eries like this one--cemeteries too 
full--with endowments too small. The manager remarks that he doesn't want to 
know 1vhat ' s in the cardboard coffin. He L:~u<Jhs an<i says he doesn't ca re t o 
look. "What' s inside is your business" he says wi th a smile . ".Just hr.~ve the 
paperwork in o rder!" 

ifuile waiting for the flame to do its work the two of us from ALCOR wanner 
over <Jrass st ill we t with •norning dew . In the distance the steady, muffled jet­
like roar of the r e tort speaks of flesh speeding into Clust . What :nakes a 'nan a 
1nan? Is it brain , or body? Is it both? 7\s 1ve vlalk over wet grass and look at 
stones which struggle to speak an enti re life in a name, a date , and a worj or 
tv.~J I v/Onder . I think of chal"l<Jes go ing on inshle the retort. Of hands that 
se,ved , and touched with love , of hands that :nove-J in endless motion ; makin') 
chaiY;Je , 'i'lnshinq faces, pushing la1vn rnower s . Of anns t hat he ld loved ones anfl 
moved once s l eek young bodies through sulllner~i'lar ·.n water . What makes us lvhat .ve 
are? Where are those peof.>le \vhose hands and bodies were turning into ash a:o; I 
walke<i quietly arron'] the stones and markers? 

I knO\v that despite the flames their minds are safe . And with the,n, <lS in 
i t s~ed , l"'y all the plans for hands and ar:ns and running legs. Plans encoded 
there br youth ancl st r erY.Jth , not withered limbs and worn hearts that s~ rved 

until they ~roke . 7\.nd minds . What o f the minds? r1inds with memories of hands 
f i Llecl v,ri th a 1 i fet i tne of sweet sensation . Minds full of thoughts and tastes 
and ']Uiet moilen t s . Great satisfaction cornes from that thought. From kno1·1ing 
they -3re sti ll there. Fro:n seeing past the <Jlowin'] pile of. embers ra ked out of 
Jr<ly ovens • 

. Jimmy, the little man v1ho runs the re torts and packs away the ashes , brings 
out a s1nokinq .netal IXJx of glo1ving embers. It was once part of a nan . The 
least i'nr:ortanl: rx.~rt . Not h i s soul. Two hours at 1, 700 degrees Fahrenhe it and 
that is 311 that ' s left; embers glowin<J cherry red. The modern electric do•.>rs 
of the retort sl ir'le soun<iless ly shut. The <JlOvling LF:D readout !)E!<J ins to cl irnb 
a<"Jd il'). Th ,.~ t emp:rature which d ropped 'i>lhen th2 ashes were raked out is be<]inning 
to recover . There is another ·nan ready t rJ <JO in-t.'1is one with his body and 
his :>o'.Jl , both of i>lhich soon will pass av1ay forever. 

·)ut:> ide , .Jimmy spreads tile .)shes out on a lar•Je s t one slab to cool. There 
is n stron<J , fam ili::~r odor . Surprizil"l<jly , i t is DI'1SO . Stron<J an~l cloyinJ , it 
.:~lone !1as :;urvived the raginJ flames . The nshes coo l and soof1 with gloved hands 
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Jinmy starts the sorting. Large pieces go in coffee cans where they are pounded 
witi1 a section of steel pipe and ground into smaller pieces. What remains is 
shaken through a screen. The fines, 1-lhich are all that remains of flesh and 
blood, are scattered on the 9roun<1. Indeed, the earth is littered with such 
ashes. I wonder at the ruins of minds around us. What of the brains which 
thought and pondered life's meaning? What of the minds that dreaded thinking of 
this moment they've become forever? Finally the ashes of the bones, reduced to 
porus pebbles are placed within a plastic box and carted unceremoniously to the 
office, where JilliTly says that we can call for them. 

I am back now in the present. It is eight 'o clock and JilliTly's locking up. 
One time when we were there to burn a body Jimmy told us why he did this work. 
"I'm not very smart" he said, "that's why I do this job, it's all I can handle." 
He is simple and his honesty is direct and disarming. ,JilliTly is old, eighty-one 
he says. His face has been reshaped by surgery. No doubt some cancer years 
ago. The scars are old and faded. As he locks up he asks me if it's dangerous 
to ride my bike on open roads so late at night. "It is" I say, and colliTlent that 
that's why tl1e cemetery is so appealing. As he gets into his truck JilliTly says 
he's thought about a moped for himself. "Why not!" I ask with bright 
enthusiasm. "Oh, I quess I want to live another year or two," he says. "I know 
I haven't long to go, but I want the year or two I may have left." 

I wave goodbye as he drives off and I ride back past the gate among the 
legions of the dead. I cannot help but think of them. Hundreds of them, 
perhaps a thousand or more. The radio playing in my ears cannot drown out the 
thoughts. I glide past stones with names, a tiny fraction of the information 
that made a man or woman once a person. The music comes hauntingly into my ears 
flowing down inside my helmet. Sometimes the songs are sad, sometimes they race 
•,yith life. That is the essence of the cemetery. There were ~ here. Men 
much like me. People who dreamed, children who thought about walking on Mars on 
ni•jhts like this when it glows red on the horizon. Some of the children have 
barely kissed the earth. The children's section is one of the few that is not 
full up. There are broken dreams there. Memories of starry ni<]hts like this 
one which have fallen to dust. There is a fresh grave with a new stone. I 
wonder if the boy buried there longed to see a Martian sunset and dreamed of 
life, adventure-full stretching before him without limit? \~at of the memories 
going to dust around me? 

As I glide on in the gathering darkness I am aware of the sweet scents 
around me. The jasmine is in bloom; the white flowers are pale specks in the 
rosy light. As I race down curving lanes it comes to me that it is good to be 
alive. Deep sorrow rushes over me for those who have vanished here and lost 
their lives. 

Are there words to say 1-lhat they are missing? Is there a price for a 
summer evening with a full moon and jasmine-scented breeze? I am filled with 
the urge to shout at them, to shake their dusty bones and rotting flesh and tell 
them to wake up, to stop missing out on being alive! But it is hopeless for 
they aren't really here. I wonder how much longer I have before I join them. 
Will I be frozen when I die? For the love of life and all that's in it will I 
survive? I wonder and I worry. It mars the glorious realization that it is 
good to be alive. I don't wonder at all at what it's like to be dead. I know 
what it's like to be dead. It isn't like anything at all. It is just not 
being there anymore. It is not feeling the sweet promise of being alive, it is 
not feeling strong legs move a bicycle swiftly forward, it is not dreaming of 
standing on i'1ars and watching its moons race madly across tl1e jet black sky. 
i-1ost of all, it's losing not just what you've been, the memories and loves and 
hopes we carry with us, · it losing all we could have been. It's not just the 
loss of a finite past with all the security it carries with it, it's losing all 
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of that which is yet to be. An infinity of tholl:jhts and dreams and worlds and 
new ideas wait out there for us--if we live. Those, poor, poor people who've 
vanished into dust around me will never know the things I'll know, the tho~Jhts 
I'll think--if I live. 

I think about that, about my body which is falling apart. I think about :ny 
efforts to stop the inexorable fall towards nothingness. I hope my doctors are 
wrong with their worried looks. I hope the medications work for me aqain. I 
hope that if all else fails that those I love and trust will ~et me frozen and 
keep me there. I hope they'll fight for me, as I will fight for them and that 
somehow they'll realize just how much my past and most of all my tomorrows mean. 
I hope they'll think about the countless souls whose tholl:jhts and dreams have 
passed away forever and that they'll fight for me--should all else fail. 

I think about the waiting not so much as I think about the future. I feel 
better now about tomorrow than I have felt in years. I can thank Eric Drexler 
for that. I can thank him for a fresh new vision of tomorrow 1'/here molecular 
machines exist and scraps of people grow 1'ihole and walk the earth again. I 
thank him for his book* and the optimism it's given me. I used to doubt that 
those who wait were coming back. I wondered how we'd get them out and make them 
whole again. Even though I knew the answer I sat and worried. I still worry, 
but not about the biology so much as before. I think I know the game plan that 
will be used. I see the shape of ~1ings to come. 

I hope that in my lifetime molecular machines will be made ~1ich will free 
me from this evening's worries. As I ride along I fantasize about a drop of 
cloudy liquid on my tongue full of virus-sized machines. Machines small enoll:Jh 
to multiply inside my aged and damaged cells. Machines smart enough to bring 
order to chaos. Machines strong enoll:Jh to turn age to youth and death to life. 
If only I can last till then. 

If I am forced to wait in liquid nitrogen my sole concern is that the wait 
be long enough. That I can wait until the era of molecular engineerinJ. I 
worry only at the patience and the judgment of those who follow. I worry only 
at the common sense of a world in love with death. I worry about a world with 
cemeteries. A world where memories fall to ash in furnaces and mouldering 
earth. I worry at a world where children never get to walk on Mars. 

Despite the worry it is good to be alive. 
It is good to be alive. 
It TS even worth waiting for. 

"He was working hard at increasing his life span. He did it by cultivating 
boredom. Dunbar was 1~orking so hard at increasing his life span that Yossarian 
tholl:jht he ~1as dead." 

"There was only one catch and that was Catch-22, which specified that a concern 
for one's own safety in the face of dangers that were real and imnediate was the 
process of a rational mind." 

--Joseph Heller, Catch-22 

"I met a Californian who would 
Talk California - a state so blessed 
He said in climate, none had ever died there 
A natural death." 

--Robert Frost 
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NEW YORK LIFE SIGNS BENEF I CIARY AGREEMENT! 

By Steve Bridge 

In the August , 1983 (#37) issue of CRYON I CS , Robert Brakeman 
proposed a model agreement to test an ins u rance company ' s wil l ingness 
to consider a cryon i cs company an acceptable beneficiary . The point 
of this agreement wou l d be to insure that the ins u rance compa ny wo ul d 
pay the death benefit to the cryonics company without contesting it . 
Brakeman stated that two unnamed insurance companies had agreed to 
sign this document . We have not heard whether or not these companies 
have a ctually signed the document for anyone yet . However , New York 
Life I nsurance and Annuity Corporation --a sister company to New York 
Life Insurance Company-- has signed my po l icy . 

I have a $100 , 000 Universal Life (see following article ) po l icy , 
wi th 50% going to Alcor and 50% going to my family . I gave my l oca l 
insurance agent , Ed Muir , the Brakeman guide] ines and asked him to 
see what the Centra l Office wou l d agree to . Afte r 4 month s wi thout 
hearing anything , I received a copy back , signed by Franklin Ciaccio , 
Secretary of NYLIAC . NYLIAC had agreed to a l 1 of the provisions -­
and had not even asked to negotiate . (If you a l ready own an 
insurance po 1 icy through New York Life I nsurance Company , you can 
expect that its policy on approva l of t he Brakema n statement would be 
t he same as NYL I AC ' s .) 

This agreement was signed o n a pol icy wh ich had already been 
approved for me wi t h my brother and s i ster as j oi n t be ne f iciaries . 
Mr . Muir says that there is no reason that one could not app l y for 
the po li cy with Alcor as t he ini tia l beneficiary . The ma i n p r ob l e m 
is that it c u stomarily takes the company l onger to approve a policy 
wi th a non - relative beneficiary . I f you h ave a fami l y which you are 
a l so trying to protect in case of your death , it may be i mportant to 
get the policy i nto effect right a way . You can the n do as I d i d and 
change beneficiaries . (Before I t .ook out this po l icy in the first 
place , I had my brother and sister sign contracts guaranteei ng to pay 
50% of the proceeds to Alcor if I shou l d die before the change was 
made .) NYLIAC does no t require any waiting period before a 
beneficiary can be changed , unlike some companies in the past . 

Whil e this doe s not constitute officia l acceptance of the val ue 
of cryonics , it does repr esent some kind of acceptance of~ 
legitimacy of cryonics , which may be jus t as important in the l ong 
run . The fifth largest insurance company in the country is wi l ling 
to deal with us on a straightforward basis , with no attempts to ma ke 
excuses l ater . 

I f you are sti ll trying to decide what to do about life 
insurance to pay for your suspension , you might be wise to start by 
speaking with a New York Life agent . Yo u know this compa n y wi ll be 
co- operative. Give them a copy of this agreement and the na me of 
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Secretary Ciaccio if you decide to purchase the insurance . If you 
already own a policy from New York Life, immediately submit a copy of 
the agreement, with a beneficiary change if you have not already 
switched the insurance ove r to Alcor . In either case, have your agent 
attach a note saying that this is the same sort of company (or t he 
"identical" company , if you are u s ing Alcor) and the same agreement 
used by NYL agent Ed Muir of Indianapo l is f o r client Stephen W. 
Bridge . When your agre eme nt is signed and returned to you , 
immediately send Alcor a copy for your suspension fi l es . Having a 
signed agreemen t won't protect you if we can ' t prove it when you are 
suspended . 

If you are satisfied with your insurance package from another 
company, you might be able to persuade them to sign this agreement by 
point i ng out that New York Life has signed it . I will be happy to 
send you a photocopy of my agreement, if that seems to be necessary . 
If your company refuses to sign, you ha ve several choices: [a] stick 
with what you have and hope they really will pay, [b ] cha nge your 
beneficiary to a co - operative relative who will promise not to die 
before you do and who will promise to immediately pay the money to 
Alcor, [c ] change your beneficiary to a trust which will pay the 
money to Alcor (this is tricky , but do-able) , or [d] do as I did 
- -get a policy with a co- operative company and drop your old one . Do 
it in that o rder, PLEASE . Do not leave yourself withou t cove rage 
while you negotiate. 

Mike and I feel that this document is o f considerable importance 
to your securi ty . Please do no t delay in pursuing it with your own 
company or with New York Life . We wil 1 be happy t.o announce any 
success with other companies . Th e complete text of my document is 
reproduced below . This is essentially the same as the Brakeman 
original. 

Dear Gentlemen : 

My beneficiary designation on policy#--- - - is as follow s : 

50 % of p roceeds to Alcor Life Extension Foundation , Inc. 
50% of proceeds to ------- - (brother) and --- - - ---(sis ter ) 

In an effort to make sure the proceeds will in fact be 
distributed this way, I would like to ask the New York Life Insurance 
and Annuity Corp (NYLIAC) to agree to the following . 

A) NYLIAC agrees that a cryonics organization is an acceptable 
beneficiary of a life insurance policy, with " c ryonics organization" 
hereby defined to mean association or corporation (whether 
profit- making or non - profit) with the function of freezing a human 
body upon clinical death , in the hope and expectation that the future · 
progres s of medical science will make possible the eventual curing of 
the fatal ailment, as well as resuscitation and revival . 
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B) NYLIAC hereby recognizes that such a cryonics organization 
has an " insurable interest " in the life of a policyholder . 

C) NYLIAC consequently waives the right to contest payment of 
the death benefit of such a pol icy on the ground of " no insurable 
ir.terest ." 

D) NYLIAC similarly 
death - benefit of such a 
nature of either the 
relationship , or both . 

waives the right to contest payment of the 
policy on the ground of the "unorthodox" 
beneficiary , the beneficiary/policyholder 

E) NYLIAC furthermore waives the right to contest payment of the 
death - benefit of such a policy on the ground that either cryonics 
generally or the beneficiary/policyholder relationship in particular 
is " not recognized in existing law or practice ." 

F) NYLIAC agrees that it waives the right to contest payment of 
the death - benefit of such a policy on the ground that there is no 
"usual " or " customary " relationship between the policyholder and the 
beneficiary, e . g . , the relationship between relatives . 

G) NYLIAC consequently agrees that it intends to pay , and wil l 
pay , the death - benefit of such a policy in precisely the way, and 
with the promptness, which it would employ if the beneficiary were a 
blood relative of the policyholder rather than a cryonics 
organization . 

H) NYLIAC stipulates that its acceptance of all the foregoing 
provisions will remain in effect. irrespective of the progress , lack 
of progress, advances , or set- backs (whether physical, l ega 1 , or 
financial in a ll those four cases ) of the cryonics movement generally 
or of any particular cryonics organization . 

I) NYLIAC agrees that if any of the provisions of this agreement 
should be held invalid by a court of competent jurisdiction , the 
company will continue to be bound by all the provisions not held 
invalid . 

J) NYLIAC agrees to be bound by all the provisions of this 
agreement whether a cryonics organization is only the beneficiary of 
a policy or is both the beneficiary and the owner of such a policy . 

K) NYLIAC stipulates that in agreeing to provisions " B", "C ", 
" D" , " E", and " F " above , it is basing its adherence on the general 
sense of the provision , and not merely on the precise words in 
quotat i on marks therein , and will therefore not contest payment of 
the death- benefit of such a policy on any ground substantially the 
same as those l isted in quotation marks . 

Sincerely, 
Stephen William Bridge 
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UNIVERSAL LIFE INSURANCE HAY FIT YOUR NEEDS 

One of the hardest problems facing a cryonicist is how to 
provide the funds required for suspension . Whole body rates run as 
high as $100,000 from Alcor, which seems like an incredible amount of 
money. Life insurance has generally been proposed as the most 
flexible and affordable way to do this. Traditionally there have 
been two kinds of life insurance policies: a) Term Life insurance is 
purchased for a set period of time. It is less expensive, but it has 
several critical flaws for cryonicists . It does not build in value 
over the years and renewal is strictly at the option of the insuring 
company. Typically the cost goes up with each renewal, to the point 
that it is nearly impossible to obtain Term insurance past the age of 
60. b) Whole Life insurance is a mu ch better policy for cryonics . 
Once you st.art~policy it cannot be dropped by the company except 
for lack of payment . The policy grows in value and is usually 
figured at a fixed rate of payment . The biggest disadvantage is that 
it is quite expensive . Until recently I was paying $80.00 per month 
for $50 , 000 of Whole Life insurance . 

During the past three years, several insurance companies have 
come up with an intriguing new plan called Universal Life insurance . 
Universal Life combines the best of Term and Whole Life insurance. 
It. features low cost (I am paying $60.00/month for $100,000 of 
insurance from New York Life Insurance and Annuity Corporation); but. 
it grows in value, has a steady cost, and is not cancelled by the 
company. There are some addi t.i on a l advantages not. found in other 
policies. The growth in value of a Whole Life policy is figured 
through dividends (being defined in insurance circles as "return of 
excess premiums"). But the growth in Universal Life policies is 
figured strictly on the rate of interest paid. My policy is 
currently paying 11%, well above the 4-5% average for dividends. 
This interest is tax- deferred, i.e. you don't pay taxes on t h e 
interest until you withdraw it --probably after you are 65 when your 
tax liabilities are less . If the economy changes to the point where 
dividends are greater than interest payments, you have the option of 
switching the policy to Whol e Life. 

There are sever a 1 other options o ffered with Uni versa 1 Life 
policies. You may assign your interest payments to either the death 
benefit or to cash value, depending on your futur e needs . If the 
interest is credited to cash value, the death benefit remains at. 
$100,000 until about age 65, at which point it also begins climbing . 
Using this option , by age 95 (assuming today ' s int e r est. ra tes ) both 
the cash value and t he dea t h benefit. would be over one million 
dollars . You may switch back and forth between the options at any 
time according to your needs. Another attractive option is the 
opportunity to stop paying on the policy at any time and not. have it 
automa t ically cancelled . Payments are taken from the built-up cash 
value as long as fund s are available. This may enable yo u to s top 
paying for years at a time , perhaps late in your life wh en the cash 
value has become very large. Finally, you may split the policy 
between several beneficiaries, such as Alcor and your family, as I 
have have done. You may change these amounts at any time. 
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The one disadvantage some (neuropreservation members, for 
example) may find in Universal Life is that most companies will 
require you to purchase at least $100,000 of insurance. This may not 
be the problem that it seems, however. First, remember that the cost 
for a $100,000 Universal Life policy is significantly less than for 
only $50,000 of Whole Life. It is quite likely that $50,000 will 
someday be the basic cost for neuropreservation and that you would be 
smart to plan that way well in advance. $100,000 should give you 
ample cushion . If you are opting for whole body suspension, the 
$100,000 plus growt h in value should protect you very well also. SB. 

INSURANCE COMPANIES AND AUTOPSIES 

Of course you do not want to have an autopsy performed on your 
remains if you are going to be suspended. However, you should check 
your insurance policy to make sure you have not been put in a double 
bind. Insurance companies do not have the right to demand an 
autopsy. However, they may in some circumstances be ab le to refuse 
payment if an autopsy is not performed. Generally these 
circumstances are restricted to two: a policy which includes double 
payment (doub le indemnity) if the policyholder dies in an accident, 
and the normal restriction of non-payment if the policyholder commits 
suicide within a certain time period (usually t wo years). 

The first circumstance is easily taken care of. Do not have an 
accidental death benefit on your policy. · If you havesuch a clause 
in your current policy, HAVE IT REMOVED IMMEDIATELY. The suicide 
restriction, however, has a long~egal history and is not about to be 
removed from your policy. A death which occurs within the specified 
time and which could have been suicide might cause problems; but Ed 
Muir of New York Life has explained to me that, in fact, very few 
insurance autopsies actually occur. Most accidents are obviously 
such ; and autopsies would not establish intent in many suicides (such 
as falling out of a window). The mos t common requests for autopsies 
are for suspected drug overdoses and for gunshot wounds. The main 
recommendation I can make here is: Don't commit suicide during the 
restricted period of your policy. Secondly, make sure your friends 
know that you have no intention of commi ting suicide at any time; so 
that you have a chance of avoiding an autopsy in case something 
strange does happen. In any case, if you purchase the Universal Life 
policy discussed above, New York Life only has a one year suicide 
restriction on i t , which offers you some further protection. 

*** I want to thank New York Life Agent Ed Muir for 
all of the help he gave me on these three articles. SB 



A
L

C
O

R
 L

IF
E

 E
X

T
E

N
S

IO
N

 F
O

U
N

D
A

T
IO

N
 

4
0

3
0

 N
O

R
T

H
 P

A
L

M
 ;t3

0
4

 
F

U
L

L
E

R
T

O
N

, C
A

L
IF

O
R

N
IA

 92635 
(714) 738·5569 

A
D

D
R

E
S

S
 C

O
R

R
E

C
T

IO
N

 R
E

Q
U

E
S

T
E

D
 

N
o

n
-P

ro
fit O

rg
a

n
iza

tio
n

. 

U
.S

. P
O

S
T

A
G

E
 P

A
ID

 
P

e
rm

it N
o

. 3
0

4
5

 
F

u
lle

rto
n

, C
A

 9
2

6
3

1
 


