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-'r . P.ic'r1ard Parks 
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'-:incc I first t l lr-.ed to ,Tuck SolJel dbout letti.nr my son 
sort out :Jo•;e fooca;e tn.at ..,,;r;llt be of u<;e to hir1 ·n hi'; ,_, . V. 
:-.:.1:1s, C.1arl~,~ .1a·~ rc,ne of~ to co ... l a r;e . I~ does ret hO"lE.' 
per-·~) iically ,1:i~! -::oulc.. ~,.o ovt>r JOrrle of the fi l,1s .in m; ',-iles . 

1efore ·1r1~ r~ct r1~r her :nvolvAu in this, I ·rnuld be i.ntere,.. ted 
lil. .1GiC11i..n~~ if t",ere i:; c1 Je dline or when "r. ;-obel Hould like 
1:0 set~ t!w:;e '.:"ilr,is . ~f t1ere i3 a rush,-:- ·cnink '.le han lJest 
::or·•:1=.t it :or t.w ·;r~sert . Tf n>t, 'Je ·:ill 'tl,' to revi'=.1 the 
:-•:c1:a,1e .:1i1~ ,elect ,1erc:n~n1- '"',it.eri tl lor :r . 'O.J 12l'-; considerat·on . 
'';.· . 'r.,bel ,aj u t,i<1t i · c: .. rl;.e t'i.~ -ch~s 11e!"' '>c.i/ :1~,- ...-or t:11e 
ti.-e involv9u ·...i11et'.wr or not fil •.Jas finally used . 

:;in cc rely 

Pran} C Cr L head Jr. 

rec , Jr/mh 
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"IN WILDNESS IS THE PRESERVATION OF THE WORLD" 

Dr . Fr ank C. Craighead,Jr . 

President , Envir onmental Research Institute 

Moose , Wyoming 

Dear Dr . Craighead : 

John Weaver 

Box 7488 
Waco , Texas 76710 

As you probably lmow, ten- thousand people are floating the Colorado River 

through the Grand l anyon annually now. The majority of these people go with 

commercial outfits and offered little but beer and forty miles a day . The 

obvious beauties of the inner canyon are passed by in haste, while the hidden 

beauties remain unexplained. 

An "ecological" guidebook written in a popular manner for the average 

river rat is vitally needed. Such a guide would expand his lmowledge, awareness , 

and enjoyment of the river and the canyon immensely . If the river were ever 

again threatened by dams , this man might well be the one who speaks out 

against such sacrilege . 

I'm thinking of a book patterned somewhat after Hamlin and Rigby ' s ( BYU ) 

geological guidebook;i.e ., narrating the natural history in order of mileage 

downriver from I.ee 1s Ferry. What plants , birds , reptiles, fish can be seen 

up Tapeats Breek 1 What I s the story behind Bass I asbestos mine 1 How old are 

some of these Indian ruins 1 What is the relationship between the yucca and its 

pollinating moth 1 Why does the chuckwalla do 11 pushups 11 1 



- 2 - John Weaver 

" IN WILDNESS IS THE PRESER VA TION OF THE WORLD " 

I want to broaden the reader ' s awareness to absorb the total ecosystem 

of the canyon intellectually. The canyon can handle its own aesthetics in a 

most magical w;zy-. 

I will finish a hmnors degree in journalism, minors in wildlife and 

botany, at Utah State University this coming year. 

I have been involved in scientific expeditions down the river the past 

two years . In 1970 I was a field assistant to Arthur Holmgren , curator of 

the Intermountain Herbarium, who is doing a six- volume Flora of the 

Intermountain Region. In 1971 I helped Paul Holden, a doctoral student at 

USU, with his work on the native fish of the Colorado River. In these two 

trips we explored most of the side canyons , including some of the more 

inaccessible ones such as Clear Creek and Shinumo. 

Much of the basic identification studies in the various fields has been 

done already, and I am personally acquainted with many of these people . They 

agree that a popular publication is needed and are anxious to aid in its 

compilation. 

I am determined t m write this type of guidebook • •• either as a Master ' s 

project with the University of Wisconsin, or preferably, on an independent 

basis. Would ERI be interested in my idea? :t,zy- father is very interested in 

contributing some money to ERI for this project and others. Your suggestions 

as to possible content, style, funding, and publication would be appreciated. 

I 1m in contact now with the Grand Canyon Natural History Association about my 

proposal . 



- 3 - John Weaver 

" IN WILDNESS IS THE PRESERVATION OF THE WORLD" 

Enclosed is a newspaper article on our 1970 expedition I wrote which you 

might find interesting . 

Sincerely, 

v~ 



Grand p s Harmony Canyon: Beauty, 
EDrrOR'S NOTE: The walls seemed to pinch· together, began our 12-day, 2 91- m i I e yon, for instance. H the ing deep pools of blue-green moSt beautiful canyons on 

th
' 

author ls a student at Utah the river disappeared, and the journey, but the warm morning walls were sheer for 800 1000 water. It's a paradise that the earth forever and sapp;!
1 
mu: 

State University and son of roar of the rapids rolled back sun and blue sky promised a feet casting giant shado over Indian children miss very much of the power that once ong 

Mr. and Mrs. Frank Weaver to us like thunder. good day. Soon we we.re drifting botrtders that make one ringe the nine months of the year to the river ... and I ':ondered 

of Waco. He plans to leave This was the third night of downstream, watching the . . h' ed away to about the kind of society that 

soon for Alaska on a research the 1970 Colorado River violet-green swallows soaring at their very size. they are s ipp h d b ild"ng 

trip connected with hiA educa- Botanical Expedition, and my above, gazing at the miriad rock Powell's words struc hard boarding school. ferments sue am- u 1 
• 

tion program. This story tells ticket for the adventure was formations. and tough ... "away WE SPENT a full day in IT WAS TIME and the river 

of his adventures In the Grand a little plant that went by the As we approached Badge west are lines of cli and . Canyon hiking 25 . that created the Grand 

Canyon of the Colorado River. Latin name of Enphorbia rossll. Creek Rapid, Dr. Ross yelled, ledges of rock - not su cliffs Htvasuirai ined the delicate flowmg 
It was a brand new species "Here's our first big one. Let's as you may have seen here m ~s. e_ exarerns the r e d Canyon. 

By JOHN WEAVER that Dr. Aaron Ross of Ogden, pull in, tie the rafts up, and the swallow builds its n , but maiden~air e s th~ yellow col- The river was the Colorado, 

Special Correspondent Utah, an amateur botanist and have a c~oser look." cliffs where the eagle lost monkey low r ' Arizona grape slicing its way through the arid 

The bearded, one - armed river runner, had discovered on So we beached above the to view ere he reaches t sum- ulemavbeinse. s,Theann,d too, had to bedrock plateaus of Utah and 

veteran of the Civil War turned a previous float trip through rapid. Here a side stream had mit." 
we, Arizona, carving out deep can-

back to the first page of his the Grand Canyon. deposited huge boulders in the leave. . yons with little grains of sand. 

diary. The date read May 24, channel to create the stretch I SPENT MY 21st b thday Back on the river,. we con- Time was two billi~n years 

1869. He had set out that day HE BROUG8T the plant to of white. water. We studied the in a special place c 11 e d tinu_ed our float, shof~~ng_ moI: of slow, enduring eros10n c~m­

on the Green River in Arthur Holmgren, curator of the tongue, that V of smooth water Havasupai Canyon, horn of the rapids, more ~han km a ' bining with naked rock surging 

southwestern Wyoming with Intermountain Herbarium, and projecting into the head of the most isolated Indian be in with names likse Na~ oweaJd upward from the depths of the 

four wooden boats and nine men professor of botany at Utah rapid ... we looked for barely North America. The Ha supai Vulcan, Unkar, e?ar; on,m~re earth. 
to explore a mystery. State University. Right then submerged rocks, hidden un- - People of the Blu Green Sockdologer. We hike up 

11 
cted Sitting around the d Y In g 

Now, nearly three months they began planning a uruque derneath the surface . . . we ,, aters - ta~e their etic s id _e c an YO n ~ • c fan:s· to campfire one quiet night, listen-

l11ter, Major John Wesley Powell and exciting 1 • .>edition, and I watthed a jagged wave explode n me from the strea that speci'mens of u:q~e _P ms and ing to the song of the wate_rs, 

and eight of his men were was t9 go along as Arthur's into fragments of fury. arks their beautiful alley. send _to olberh er ~~\ feels I heard that "vast pulsmg 

camped in the bottom of a great, field assistant. 
e tiny village of 300 is restled ~tamsts. Art ur sai ; three harmony _ its score inscribed 

gloomy gorge that was literally There were 13 of us in the THEN, BACK into the ra[ts, · the red-rocked canyon, 12 like we ma! have fo~t vered on a thousand hills, its notes 

a blank void on all the maps party which included both men doing the only thing a river es up from the river and or four species never sco the lives and deaths of plants 

at the time. and women, ornithologists and man can do, heading for the s. en miles down front the before. . and animals, its rhythms span-

Powell called the place the ichthyologists, retired mailmen tongue of water, and hoping for s uth rim of the Grand Canyon. We also drift~d paSt t~e two ning the seconds and the cen• 

Grand Canyon and wrote in his and nextdoor neighbors. All of the best. Three gorgeous waterfalls, sites on the river where ~he turies." 
diary: us shared a common enjoyment Suddenly, we were in it. Buck- N vajo, Havasu, and Mooney, U.S. Bureau. o.f Reclamatio~ I k w then that man had 

"We are now ready to start 
our way down the great 
unknown. Our boats, tied to 
a common stake, are chafing 
each other as they are tossed 
by the fretful river . . . we 
have an unknown distance yet 
to run; an unknown river yet 
to explore. What falls there 
are, we know not; what rocks 
beset the chan~, we know 
not ... " 

of the wilder things of life. ing high and hard, wild water c cade over the travertine proposed building dams. n\t to destroy th at 
We slid our two bright silver, eras.bing all around us. Up and deposits, dropping white plum2s thought about th~ dam at Glen ~o n g 

33-foot-long rubber rafts into the down, lunging back and forth, fqr hundreds of feet ... form- Canyon that buried one of the armony. 
water at Lee's Ferry in our puny rafts diving for the ,,,._. _ __ ---northern Arizona. Historically, very bottom of the river one this was one of the few places moment, leaping for the sky on the river for 400 miles where the next. the canyon walls were low "Wow! What a ride!" I enough to permit crossing by screamed to Arthur above the covered wagons. boom-boom-boom of the rapid. The owner, John Doyle Lee, ~ en we were through it. however, had the misfortune to Gliding peacefully down the become involved in the 1857 river once again, watching the massacre of immigrants from swallows and the swifts, shiver-Now it was just a little more Arkansas and Missouri. Lee was ing for a while in wet clothes. than 100 years later - April, executed by a firing squad 20 Rapids weren't the only ex-1970. Standing on those same years later as he sat on his citement on the trip. Some of rock ledges, where the milky- coffin at the site or the alleged the side canyons that we ex­blue waters of the Little crime near Mountain Meadows, plored, searching for new Colorado River flowed into the Utah. plants, staggered th e im-brown waters of the main agination. Colorado, I knew what Powell A STIFF WIND from the meant. Downstream, the canyon. north ruffled the river as we . TAKE KANAB CREJ<::K can-



June 29 , 1971 

Mr . John Weaver 
Box 7488 
Waco , Texas 76710 

De ar ,..ohn , 

I read with interest your letter 
guide book you woul like to wr-i te on 
also enjoyed your well written newsp 
expedition . Throu h ERI we would cer 
helping you with your book project . 

describin g the" cologi cal" 
the Colorado River. I 

arti c le on your 1970 
ainly be int erested i n 

ERI is a non pr ofit organiz ati on and at the pr e s nt time 
our fun da are quite low s o we coul d no he l p you fi na cially . 
ve attempt to utili ze ur fun ds to ini t · ate research p r j ects 
an d after getting suf ficie n ·t i nformation w subn i roposals 
·to funding a gencies . In this way we get research rant s or 
contracts to do the work proposed . 

It would certainly be possible to h ave f un ds contri buted 
to ERI for your specific project . I see no probl i n doing 
this and would be lad to help you . 

Perhaps we could get together in Logan wh ,n y u r ;t urn or· 
if you get to Jackson Hole we could discuss the sub ject in 
greater detail . 

incerely , 

Frank c. Crai ghead , Jr ., 
I 

FCC , Jr : mh 



" IN WILDNESS IS THE PRESERVATION OF THE WORLD" 

Dr. Frank C. Craighead,Jr. 
Box 156 
Moose, Wyoming 83012 

Dear Dr. Craighead, 

John Weaver 

Box 7488 
Waco, Texas 76710 
July 4,1971 

Received your letter of June 29th. I am very excited about the 

whole thing and looking forward to working on the book. 

My wife and I will be in Jackson Hole about the first ten days 

of August for our honeymoon. If this is convenient with your schedule, 

perhaps we can get together then to discuss the project in detail. My 

address after the fifteenth will be 478 E. 7th N., Logan, Utah 84321. 

Sincerely, 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 
BUREAU OF SPORT FISHERIES AND WILDLIFE 

POST OFF I CE BOX 1306 
ALBUQUERQUE, NEW MEXICO 87103 

IN REPLY REFER TO: 

October 20, 1971 

Dr. Frank C. Craighead 
Box 156 
Moose ~ Wyoming 83102 

Dear Dr. Craighead: 

In reviewing our eagle loan files, we find a permit authorizing you 
to receive and hold two live golden eagles obtained from Dr. John 
Craig head. Th i s permi.t expired December 31 , 1970. 

Do you still have these two eagles? If so, we will renew your 
permit No. 2 ... EA-2. If you have returned the eagles, our Regional 
Office in Portland, Oregon, should be advised. 

Sincerely yours, 

~M , 
erett L. Sutton 

Regional Supervisor 
Management and Enforcement 



MONTANA COOPERATIVE WILDLIFE RESEARCH UNIT 

UNIVERSITY OF MONTANA 
MONTANA FISH ANO GAME COMMISSION 

WILDL I FE MANAGEMENT INSTITU T E 
FISH ANO WILDLIFE SERVICE, UNITED STATES DEPARTMENT OF THE INTERIOR 

UNIVERSITY OF MONTANA · 

MISSOULA, MONTANA 5980 1 

December 10, 1971 

Dr. Frank Craighead 
Box 156 
Moose, Wyoming 83012 

Dear Frank: 

I can 
renew 
them. 
whole 

see nothing wrong with just going ahead and asking Sutton to 
your permit and we will keep the eagles here until you want 

We seem to keep getting more. I wish somebody would take a 
bunch of them. 

Have some good holidays. 

Sincerely, 

~ 

BWO/krl 



Mr Everett L, Sutton 
Re~ional Sunervisor 

Manav,ement and Enforcenent 

Bureau of Soort Fisheries and ~ildlife 

US Dept of th Interior 

PO Box 1306 

Albuq uerr:i ue , Hew t1exico 87103 

Dear ur , Sutton : 

Thanks for info:rminp me that m~ perP1it to ho ),. d 

two live polden ear;les exoireJ Decenbe:r 31 , 1970 . 

My brother , Dr ,Tohn Crair;head , no,,, has these ear;les 

at the Wildl"fe Research Unit at ~issoula and will 

be keeoin~ the~ throuRhout the winter 

I 

I exoect to be doinr some 1.10:rk 1.Ji th e ar-les in the 

s~rine so would ~reatly anoreciate it if you could 

renew rny pe:rr:frt tfo 2- Ei\-2 , 

eaeles will be kent either at the wildlife r~sea:rch 

unit at •1issoula or here at r1,, Laboratory setuo at 

tfoose, '•Jyornin ri- . 

Thank you. 

Sincerely, 





'/ ' . . .. t • . (,,V' /Vld-~v'V\., 

M I~~ c3~ s-"c /h4~
1 
/4 ~ 1 ~74 !-'I - 21 J' 

, ~.rir 1/41 2 ? ~ - , 

•ht,/~/ ,/4/( ~PJ/tr/4 ~ t:/;,uzt ?/4{ 

?u,Jw,. 3 '! 1-µ/W~~✓ .dt. ( ~ rF ) j ~ 



i:---Jl ~ ~ 

'-.s)_ ~ - ~ Lr, 
(")r-1 rv r-

-- r---~ 
r<') -M 

-
'f-,i ~A.:, -: e,,n./4/ /Uvv .y.d,,; ~ 4~ d~ 

vi #tkL .1,YVl/2f-v1/ '~ I 

I 

1-
w 
(.!) 

a: 
0 
LL 

~ 
z 
z 
<X: 
(.) 

w 
>-
w 
(.) 

<X: 
...J 

a.. 

_,::x: 



\ 

Tennessee 
Ga:rne and Fish 

Co:rn:rnission 
Ellington Agricultural Center • P. 0. Box 9400 • Nashville, Tennessee 37220 

FR E D W . STANBERRY , D1 ,.ECTO,. 

DAV I D M . GOODRICH , Aee · T . 0,,.. 

HAROLD E . WARVEL . 11se ·T . DIR . 

July 9, 1971 

Dr . Frank c. Craighead, Jr . 
Box 156 
Moose, Wyoming 8)012 

Dear Dr . Craighead : 

I am a game biologist with the Tennessee Game and Fish Commission 
conducting natural history and management research on European wild hogs 
and white-tailed deer . In 1964 Mr . James C. Lewis, then research super­
visor for the Game and Fish Commission, contacted you concerning the 
development of a telemetry system for European wild hogs in the southern 
Appalachian Mountains . I believe the money for this study was to come from 
a Public Health Research Grant, but the grant was denied . 

I was hired in 1968 as project leader for the European Hog Research 
Project and attempted to develop a telemetry system for hogs in the mountains. 
The system I chose was a 27 me frequency . The equipment was purchased from 
Davidson Company of Minneapolis, Minnesota . After testing and renovating 
this equipment, the range I could obtain was 1/4 of a mile in the mountains . 

On July 1st the Commission terminated the European Hog Research 
Project and incorporated the remaining studies into an east Tennessee Big 
Game Research Project, which includes telemetry research on hogs and deer . 
Another biologist, Mr . TolllllY C. Hines, and I are project leaders. Before 
we delve deeply into this project, it's our opinion that we need some advice 
and suggestions regarding the development of a telemetry system for the 
east Tennessee mountain region. That is my reason for writing to you . 

I realize you will need some background information; therefore , I 
will explain our endeavors to date . After the Public Health esearch Grant 
was denied, the Commission contacted Mr . w .. Cochran of the University of 
Minnesota . He advised us to purchase E. F. Johnson equipment, which we did, 
and the equipment was unsatisfactory. I purchased Davidson Company equipment 
(receiver, transmitters and antennae) for hogs . In these transmitters 

KARL T. SMITH 
OR. GREER RICKETSON 
RAY STRONG 

MEMBERS OF COMM ISSION 

Bristol 
Nashville 
Memphis 

G. L. LOWE 
EDGAR W. EVINS 
DR. W. H. BLACKBURN 

Chattanooga 
Alexandria 

Camden 

RHEA BROWDER 
SMITH HOWARD 
JAMES J. BEASLEY 

Harriman 
Pulaski 

Milan 



Dr . Frank C. Craighead, Jr . Page 2 July 9, 1971 

battery life was sacrificed for range . The transmitters weighed approxi­
mately 24 ounces and were 27 inches in circumference . This equipment was 
also unsatisfactory,as I mentioned earlier . I then contacted Bio- Tel 
Electronics of Atlanta, Georgia concerning building telemetry equipment 
for hogs and deer . This equipment was to be a low frequency (18-19 me) 
so that the signal would become more ground level . The equipment was 
damaged in shipment and I returned it for repair . Recently, we began a 
telemetry study on deer in upper east Tennessee (Grainger Co.) We ordered 
five transmitters from Davidson Company and only one is working to a degree 
that we can use it for tracking . Furthermore , we are tracking by line-of­
sight, and when the deer goes behind a ridge, we lose the signal . 

I am not casting any reflection on Davidson Company. I know their 
equipment is being used by other states and it is reliable . They have been 
most cooperative in trying to solve our problems. However, I think our 
situation is different in that most people do not know the difficulties of 
tracking in the mountains. If you could give us some suggestions and advice 
on a system that we could implement on hogs and deer in the mountains, we 
would be very grateful. 

The possibility of your visiting Tennessee and looking at our situation 
first hand are very good if you find it convenient . The Connnission would pay 
your expenses but would like to have from you an estimated cost of the trip . 

Any consideration you could give our problem will be greatly 
appr eciated . 

RHC :h 
CC : Vernon G. Henry 

Tommy C. Hines 

Sincerely, 

TENNESSEE GAME AND FISH COMMISSION 

~✓. ca~ 
Richard H. Conley CJ 
Route 2 
Tellico Plains, Tenressee 37385 



July 26, 1 9 71 

Mr. Richard H. Conley 
Rout 
T€ l l icoe l ains, e n ~;,Se~ 37385 

Dear Mr. Conl , 
I 1 s n 

t h . result□ o 
m ·jor pa e r s c1 

f -r> dis ·cr · t · 

in , u n umber o p r i nt Ri i n . ome of 
t a ine d wi t h our r a diot~a ckin . ~ t • Our 

n o v b i. g p i r 1.. d b ut 1!. l l n o t . P ready 
n f o • son"" . c t s yet . 

Wear curr ntly p a · 
trackin g s •st m includin > 
this we are ummerizi 
b . r.e ady fo 1 · 1.. 

you p, . er V 
tBl metry s 

3 l p . 

on ou radio­
p lic tins . Along with 
- -~ult. Ti Jill not 
n h3 but I s nding 

o r and 
s e • _ ~ 3 be of some 

t· : a "- ~ .... vi .d few :..:i . l e ~ n P. t i _, 1t' rs · · th i terns 
o f ~qu: ~ ent b ut s o ch ve n o t tt t to provide 
equipaut for a rat xt ns i v roj ct. :-J can , ake 
availal>le schmatics and th inf rmati. n t h at f!l y be of 
help ,o you and your en~ineers . 

I beli ve that our wi ldli e ·,ould be 
qui·te us e f ul an pr ctical i yo u . "' ,.. ':l and 
deer. The re rint o will ·i v_ v · 'H)""C -F t. .'? performance 
of this system. I after l oc1<~· ng v~..,. t P. s y u f . l that 
you'd like to utilize tis system I'll s _e if it ~ould be 
possible for our electronics n ineet, Joel v-rney, to 
provide you with trans itters and receiving equip ent . 



I would also be glad to visit your T nn ssee research 
reas , look ov r the situation and advise you on th 

possible application of his syste • 

I would not be fre to do this until som time in late 
fall or early winter. 

Sine r 1, t 

frank c. Crai head , Jr. 

FCC ,Jr/mh 



July a, 1971 

Dr. Louis Hamill 
Ass ciat Pr fessor 
Department of eography 
University of Cal ary 
Calgary 44 
Alb rta , Canada 

Dar Dr. Hamill, 

I appreciated your very ccmp[mentary r marks on our 
pioneering work with the wild and sc nic r'v r pro ram . 

am enclosing our file c py f th report that y u 
requ sted. Pleas c py and return . This was don very 
hurridly for the Rs urces Pro ,ram Staff, D artm nt f 
Interior , and th n turned ov r to the Bureau utdo r 
Recreation . It was instrumental in i plementin th 
pr ram de v l oped by the Depart ent of th Interior and it 
started work n the bills that ventually dev lo_ dint 
the Wild and Scenic Rivers Act . 

We are still continuing with th pr _,r m t et rn r 
of our rivers into the wild and scenic syst m. There ar 
a number of yomin g Riv rs , such as the Clark's Fork of the 
Yellowstone , th Upper Green , parts f the nake , th ros 
V ntre , and the Canyon of the ellowston that should be 
included. In additi n t this we are conducting so e water 
quality studies on th upper nak Riv r . This is a pilot 
program dealin with 10 chemical paramaters and quantitativ 
studies f the macroinvertabrates . 'le h e to ev ntually 
expand this program. 

I ' ve been c nsidering ith r 1 oking at or floating n 
or more of y ur rivers in Alb rta r riti h C&lumbia . I 
would appreciate any su gestions that y u mi ht have cone rning 
a river that would be of particular interest . 

:i.nc rely , 

Frank c. Crai ghead , Jr . 

FCC , Jr : th 



DEPARTMENT OF GEOGRAPHY 

June 22, 19 71 

Dr. Frank C. Craighead, Jr. 
Environmental Res earch Institute 
Moose, Wyoming 

Dear Dr. Craighead: 

I am directing a graduate student in a study of wild and scenic rivers in 
Alberta, and trying to work out procedures for a larger study in western 
Canada, I have benefited from the material you and your brother have 
written on this subject, and I would like to express my appreciation to 
you and your brother for your pioneering efforts. 

In an article in the Naturalist (1965), you mentioned a report which you 
submitted to the Resources Program Staff, U.S. Dept. of the Interior in 
19 63: 11A program to classify , inventory, and evaluate the recreational 
resources of our river systems ' '. I would like to have a copy of this, 
available for the use of myself and students. If you do not have an extra 
copy available, may I suggest that you loan me a library copy. I will 
have a xerox copy made, and will return the original to you. 

Your assistance in this matter would be appreciated very much. 

z:2-~ 
Louis Hamill 
Associate Professor 

LH/rmy 

THE UNIVERSITY OF CALGARY / CALGARY 44 , ALBERTA, CANADA / AREA CODE 403, T ELE P HONE 28 4 -5584 



July 8 , 19 71 

Charles R. Taylor 
Taylor Farm Service 
"The Farm Service" 
Tremonton , Utah 84337 

· Dear Charlie, 

That was an excellent letter that you wrot to 
Congressman Gunn cKay ;rnd I appreciated rec i vin a 
copy of his rep ly. 

The situation n re ard to res arch in Yellowstone 
and grizzly bear managem nt has no~ i mprov d . f anythin g 
it is et ting wors • 

What is ne d dis frequent ubli c hearin son Park 
po i cy and Park plans . I beli ve it is essential that 
the American people know in advanc any f the major policy 
decisions being made by the burectfrates r pres ntin the 
National Park s~rvice . The.-e are many things goin n 
that are not good and may not be in the b t interest of 
either the people or the resource . Our ap r ach to this 
problem will be to continually hammer away at the fact that 
w should have at least one r two public hearin s a year 
in all of the Park areas . 

We've been denied access to inf r mation on bear control 
measures in Yellowstone this year but are working toward 
getting an i mpartial inv stigating com ittee to look into 
the whole affair . I ' ll k ep you in formed . H pet see you 
up h re sometime this summer and will plan to fishing . ·· 

FCC , Jr : mh 

incerely , 

; 

I 
Frank c. Crai head , Jr. 

i' 
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~ ous£e of epre~entatibt~ 
~fnnton, .<t. 20515 

Charles R. Taylor 
Taylor Farm Service 
"The Farm Center" 
Tremonton, Utah 84337 

Dear Mr. Taylor: 

June 24, 1971 

COMMITTEE 

I have received your recent letter and find your sug-. 
gestion that the National Park Service hold more open 
mcetingc to de~crmino park procedures to be a very in­
teresting one. I -m taking tho liberty of forwarding 
your suggestion to the National Park Service over my 
signature and am requesting some information from them 
pertaining to this problem. As soon as they have any 
information for me I will immediately pass it on to 
you~ 

I am glad that you are able to enjoy America's great park 
system. You probably already know that I have intro­
duced in the House this month, three bills which will 
create nationo.1. parks L. the Canyonlands National Park 
area, the Arches National Park, and Capitol Reef National 
Park. I am quite confident that the committee will re­
port these bills fuvorably by the end of June and that 
the House may act on them by the middle of July. You 
also may be interested in knowing that just today I,was 
able to receive from the House Appropriations Committee, 
of which I am a member, a favorable report on a request 
which I had 11'1 de for over o million dollars to be used 

f!f:tr,, (!ce_ A4-<.'-<!., 4 ,tcr:e "I , ~-L, ~ ~·.,, t , .. r, ~ti.;. /Jc_/' t:;; ,,t_ -,f~ ,(, 
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Charles R. Taylor 
June 24, 1971 
Page 2 

in improving tho oanitary and other aspects of tl1c 

Flaming Gorge Recreation Area and also $50,000 to be 
used to improve the access road into the Needles area 
of Canyonlands National Park. I hope that these ef­
forts will allow you to have even greater access and 
more enjoyment in our great national parks. 

Thank you for your interest, and I will be in touch 
with you when I have additional information. 

GM:tld 

Best wishes, 

~1~ 
Gunn McKay 7 
Member of Congress 



June 2 , 1971 

ohn E, Cr ighead , . D, 
University of Vermont 
D~part ent of Pathology and ncolo y 
Medical Alu ni Buildin 
Burlington , Vermont 05401 

Dear ohn , 

I was 1 d to~ ar you are ituate at the University of 
Vermont but you are actu lly still lon way from where I am 
workin an oper tin • lthou h I ttached to th State 
University of New York at lbany I a livin and working here at 
loose , Wyoming. At the o en I don't know f any can idates to 

recommend or the director o your environ ental rogram but I 
will keep this in mind and drop you a note should someone interested 
and suitable occur to me. I will also send you so e of our 
Environmental Research Institute literature . 

Esther and I have just returned from visiting Lance in the 
Fiji Islands and I am trying to c~tch u on a becklo of work . 
At a later date I'll write and ive you more family news . ana 
has just graduated from high school and Charlie has one ore year 
to go at the University of Utah , Logan . 

Sincerely , 

Fr nk C. Crai head , Jr , 

FCC , Jr . h 



The University of Vermont 

Frank Craighead, Ph.D. 
State University of New York 
Albany, New York 12207 

Dear Frank, 

DEPARTMENT OF PATHOLOGY AN D ONCOLOGY 

MEDICAL ALU MN I BU ILDI NG, BURLINGTON, VERMONT 05401 

May 14, 1971 

As you see by the letterhead, I am now located north of you in 
Vermont. We are delighted with the surroundings and I find my work 
both challenging and enjoyable . Among the many tasks that fall on 
faculty members, is the task of chairing search committees for new 
faculty members. The University of Vermont recently established an 
Environmental Program and I am chairing the effort to find a Director 
for this Program . 

Although the scope of the Environmental Program has yet to be de ­
fined, action -oriented study and research at the undergraduate and 
advanced levels will be major goals . As presently envisioned, our 
Program will call upon the skills and interests of many members of 
the University and community . We are impressed by the prospects and 
the enthusiasm of our faculty and student body . 

I would greatly appreciate learning of any individuals whom you might 
consider suitable candidates for the Directorship of our Environmental 
Program . Obviously, the successful candidate must possess unique per­
sonal characteristics and ability as well as a deep interest in en­
vironmental problems . Although the individual need not be a profession­
al educator, he or she should be dedicated to education as a means for 
accomplishing change . Our Committee believes the Director of the 
Environmental Program should have some understanding of such broad areas 
as business, government, law, social and biological sciences , arts and 
humanities, as well as demonstrate personal accomplishment. I am sure 
you have come in contact with many persons who might well fulfill our 
needs, and I would greatly appreciate learning about them . We are look­
ing for a Director with outstanding qualifications and plan to search 
nationally as well as on the local scene . 

I hope you and your family will find the time to visit with us here in 
Burlington . Dorothy and I often talk of the several pleasant gatherings 
we had with you and your family in Rockville. Please extend my best 
regards to your wife . 

Sincerely, 

JEC:BD .D. 



/ 
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January 21, 19 72 

.r. D. B. Ozmun 
1782 Country Club Drive 
Lo an, Utah 84321 

Dear I3ud: 

I am enclosing a picture of a golden eagle in 
flight that I took several years ago . I .thought 
that you might like to add it to your office 
pi ctures. 

As you probably know , the North American Wi ldlif 
Conference is being held in exico City this year. I 
have missed the meetin s the last several years and am 
anxious to go to this one to renew old contacts and 
make new ones. 

I am tentatively p lannin to attend the con erence 
and Charlie mentioned that you migh t also decide to 
~o . If so let me know and perhaps we can get together 
in exico City or even on the flight down . I will 
probably go via Denver, stopping off to ive a lecture 
and then flying down to Mexico City . I may then go 
over to Miami to visit the folks before returnin . 

Sincerely, 

Frank Crai head 



. r . Ted Frame 
PO Box 
Afton , •7yoming 

Dear Ted: 

January 21 , 19 72 

uite some t ime a o I gcve you some mat erial 
relat ive to t he pump house at our lac here at 
oose . This build "n g was be in shared equally by 

my brother and myself . I also l ave you mat erial 
on the l o c ation and position of a laboratory 
b uilding that we were jointly usin g . I do not 
have a copy o this and would appreciate it if you 
could re t urn the material t h t I sent you. 

incerely , 

Fr nk Crai head 



Samuel Scrivener Tr 
103 15th Street , 
Has~in ,t on, D.c. 

Dear S , , 

2/2/72 

.t 
20005 

I am w rkin u 1ne.terie.l fc-r ar c?ri u'3.l tax I"?tur1n . T 1.. liID 
to sen d you somethin during the month of Feoruary . 

There ' s a os s ibili t y I will see you in ~ashi ngt n ~uring 
t-,pri · , but hop~ ·:-r.--- t ~ ou ca visit , s i n Jackson Ho le 
this s ummer. 

Regarcs, 



Fe!) u _9, 197:: 

f·'f s !' cH°';' S. C: is old 
Assistant llust ~tions S~i tor 
N tion l Geoera hie Mag2 7 in 
viashin ,t,n, .c. 
200 36 

John r·.entioned ha e h a· tcilkec:1 to ,ou by ,fi -ne 
the othE:r Cr: V t' 14 : 1 ou 1,:,d .:. H~.icn t ed thFit )7 11 110 ld likP. t 
hav Me stor oy v-Ta. hi r.ton :.-:: po -,s ible , c nd 13 over som of 
th~ -.1ac· e"' :i.(: i:t:.e s ,: · t r :rr.u. 

T an Dl~nnir le~ve .or ue · i c . ity ~ar~h 10th , 
nd will next~~ ~o 1ia i to :sit ny folks. I wi lt; en plan 

to fly on to Was~inpt n and r. u~ , vi~ rticcio nd illinps. 
I antic·1;1ate arrivint: in F=ls in gton in late Ha ·c , but will 
,iv you de:f'ir.i · e c'late:::. a li 4·tl later. 

Woulc it be ossible c,r th~ "r:r u1._l1ic t pc=.y 1:1y 
e l .ns A while · n ~lashiggton? ohn indic ted that he 
tli.ought thi. old ,2 one? '7'11':lnX' you • 

. ran. r::. C ' ai head , Jr. 

FCC , Jr. :m 



March 9 , 19 72 

Mrs . Jean George 
20 William Street 
Chappaqua, New York 
10415 

Dear Jean: 

Lance is arrivin g home today and so I am altering my 
travel plans . I will leave for Mexico City Friday, but instead 
of oine on to see the folks, will return . I then expect to 
come East in late April and will plan to get together with you 
at that time . I'll keep you informed of my itinerary . 

I have partially written the first chapter of the 
book and hope to complete it when I return from Mexico City . 

We had a nice visit with Crai and the kids last 
week-end. I took a few oictures of Craig that miiht interest 
you. 

Love, 

Frank 

FCC ,Jr. :mr 



March 9 , 19 72 

Mrs . Jean George 
20 William Street 
Chappaqua, New York 
10415 

Dear Jean: 

Lance is arrivin g home today and so I am altering my 
travel plans . I will leave for Mexico City Friday , but instead 
of oin r, on t o see the folks, will return . then expect to 
come East in late April and will plan to get t ogether with you 
at that time . I'll keep you informed of my itinerary . 

I ha ve partially written the first chapter of t he 
book and hope to complete it when I return from Mexico City . 

We had a nice visit with Crai and the kids last 
week-end . I took a few oictures of Crai g that mi r,h t interest 
you. 

Love , 

Frank 

FCC ,Jr . : mr 



"!1arch 9, 19 72 

Mr . Mike Edwards 
National Geographic Marazine 
Washington , D. C. 
200 36 

Dear Mike : 

I have had t o make some changes in my schedul e since 
talkin8 to you over the phone . I will not p,et back to Washington 
in early April but am s t ill hoping to make it some time during 
that month. 

I will keep you informed . 

Regards , 

Frank C. Craighead, Jr . 

FCC ,Jr . : mr 



J.-farch 9 , 19 72 

Mis s Mary ~riswold 
National Geographic Society 
Washi np,ton , D.C . 
200 36 

Dear Mary : 

I have had to make some alterations in my p lans 
and will chan ge my itinerary. It does not now appear 
as though I wi ll ge t to ashin~ton in early April, but I 
am still hoping to p,et back some time before My . 

I will keep you informed of my schedule . 

Sincerely, 

Frank C. Craighead , Jr . 

FCC,Jr. :mr 



1arch 9, 19 72 

1r. Sam Scrivener 
1030 Fifteenth Street , N. W. 
Suite 520 
·lashin t on, D. C. 
20005 

Dear Sam: 

I have had to soMewhat alter rny schedule and it 
does not now a pear as though I will r,et back to Washington 
until some time in late April. 

I am still planninf, this t rip , however, and 
hope to f.et together. with you. I will keep you informed . 

Smncerely , 

Frank C. Crai head, Jr . 

FCC ,Jr. :mr 



Dr . Frank Cr i g1 e d 
<;t e 1n i ·; e r i ty of ~, v ' o rk 

lhany, ew York 

Dea r rank , 

5005 Vapakoneta Rd . 
as ington , D. C. 20016 

pril 6 , 1972 

It as been some tie since 
your fA mily an fre uent y von er how al 

a ve seen you and 
of you are . 

J hAv e recently finishe n year Rt irginia ~esleyan 
Colle~e in Nor olk , irginia and dec i ded no t to return for 
the present but instead get R job or a few years in any 
of the environmental fiel ds . 

My preferences would be the Forest ervice or rk 
ervice . n vie\' of your bac <ground , ,·e thought you might 

kno someone ~ho could help me locate somethin~ in one o 
these gencies . If you do , or if you have any suggestions 
I mi _ht follo~ , would be most grateful . 

Ye have very much enjoyed your National Geographic 
television pro~rams . bey were great . 

Please say ello to the boys , Jana and Esther from 
all of us . 

Fred isler , Jr . 



May 4, 1972 

r. Fr~d Sisler , Jr. 
5005 ~ap n oneta on ' 
,Jash in gton, D. C. 20016 

Do ar Freel, 

I hc ve just rctur ed from a t ree wee}· tr:i. -p ast, an<l so 
a only no, r-ettin _ arounc to cntcr1· n . u on b ci corres !"\ onJence. 
I \ as e la 1 t l earn f r your l e tter t l .:it you are interested 
in an en 1 iron9 ntnl f icl <l , a. d th8t y u a r e l ook inr f or work 
in eith~r th F rest Service or P r : Servi ce . It i s of ten a 
goo idea to ~e t e x c ri enc iu t h a re n o y 1ir int r es t before 
eoin on anJ coMplc ting collc r . 

I am afraid I ca not hel1 you in your ap )lie, tion for 
jobs with t he ro r st Service or the Park Se rvice t his year . 
They have .. !re ady hired all of their se asona l help , an d it is 
difficult to get permanent jobs with these or gan izations unless 
you hav_ your colle,e de e rec . ~ sugge·ti0n ould be that you 
Qet the names un<l locations of s pe ci f ic f rests or pnrks nn 
then write to the s uperinten <lents or s up rvisors . You should 
<lo this lICll in aJvan cc o . t he summer s ason . A few of t he 
forests in thi re~ion include T ton Nationa l Forest, Targhee 
Na tional F rest, h shone ba tion nl Forest, Brid qer Nationnl 
Forest, and others . The t wo large park s int! is rea are 
Yellowstone t 1a ti.onal P irk nn<l Grn nd Tuton nat ional Par · . The 
Wil life Refuges un ue r the fish :in<l .amdli fe Se rvi.cc a lso 
hire summer student . iologists. 

If I hear of any job opportunities for this suMmer or 
in the not-too-distant future, I ~ill drop you a note . 

I will tell Jana , Charlie and E th e r tat you sai<l hello . 
Lance is in Western Samoa , and spent the pr evious two years 
in the Fiji Islands wit t he reace Corps doin ~ marine iology 
research. 

Please give my re gards to your mot her anJ father. I 
often think about ther.1, and have ··on Jo re d where your father 
is an<l what he is doing at presen t. I will gi ve him a call 
the next time I come to Washington . I hope all is going well 
for you and the rest of the fami ly. 

Sincerely , 

Frank Craighead 
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March 27, 1972 

Mr. Barry Francis cus 
Colonial Savings Association 
Wrightsville , Pennsylvania 17368 

Personal 

Dear Barry , 

I am enclosing slides of a couple of dudes that dropped 
by one day . During your visit you mentioned that you still 
had a number of bearpaw bookends . I wonder if you would do 
me a favor and send a set of these to Mr. Curtin Winsor, Pres ., 
Pennsylvania Environmental Council, Inc ., 313 South 16th Street , 
Philadelphia, Pa . 19102, wi th my return address on the box . 
I am enclosing several dollars to pay for postage . I definitely 
plan to come east in April, and hope that I can get to see you. 
I will at least try to call. 

Re gards, 



•ay 10, 1972 

~!r. E<l Reid 
5002 San v · cente lvd. 
Los AnReles, California 90019 

Dear Ed, 

T would hnve answered your letters n long time 
ago if Nancy hnd w "ttcn th eM ·nstc ::id of y ou . That ' s 
a e reat idea to send Golccn Enrle prina · es to recognized 
conservationists . You can ra ther a l arre su J ly of 
feathe r s up in this count r • Even thc\ur,h tl1ey hnve hcen 
shootin g o lar re n nber of the e ag l es fro ai r p ln ne 
and oisonin g them there a e still lots nf go lden en~les 
nesting in oth ~yom in g and Tdaho nn<l a roo popul:tion 
of balJs . 

I've hoen oin g some research with hirds of p r ey , 
with black bears, gr"zzly bears and ~i l d rivers . 

I haven't heard from llersh in a long t · l'T'lc hut 
t ha t' s pe rhaps be cause he ' s panning go l d in Ye ll ow ­
s t one . The l ast tit'le I talke d t hin he had son1e 
such wild idea in Mind . 

You no doubt hear d about Cha rl ie lUdenour 's death . 
He shot himself (suicide) everal ye,rs a~o . T hope 
t ha t you really wi l l get up t hi way . We will l o k 
fo rwarJ to seeinR ou . T can ' t unJersta C"l1\' vo u can 
exsist in that megatropolis ! 

~e gards , 

Frank 

rcc,.Jr/m 



March 27, 1972 

Mary Griswold 
Assistant Illustrations Editor 
National Geographic Magazine 
Washington, D. C. 20036 

Dear Mary , 

I am planninp, to arrive in ashington April 8 or 9, 
and expect to come up and see various people at the National 
Geograohic on the 10th . I hope that I will be able to see 
you ano review the black bear pictures at this time . 

Sincerely, 

Frank Craighead 



Mr. Mike Edwards 
Project Edi tor 
Book Service 

March 2 7, 19 72 

National Geographic Society 
Washington, D.C . 20036 

Dear ike, 

It now appears as though I will be coming to Washin gton 
and be at the Geo raphic April 10 and probably the 11th . I 
will give you a call, and perhaps we can arrange to discuss 
the chapter on wilderness areas . I haven't seen John 
recently , so don't know whether he made any final decision 
as to a deadline on this manuscript . I'll ee seeing him 
on March 30 . 

Sincerely, 

Frank Crai ghead 



March 27, 19 72 

Joanne Hess 
Secretary Lecture Committee 
ational Geographic Society 

16 and M Street, ..l 
r ashin .ton , D. C. 200 36 

Dear Joanne, 

I am plannin to be in Washin gton April 10 and 11, 
and look f orward to seein a number of peop le at the 
Geographic at that time . I would like to discuss the movies 
we ha ve b en taking , and will call to see when we. mi ,ht 
arran ge a convenient time. 

Sincerely, 

rank 



Dr. Melvin Payne 
President 

March 27 , 1972 

National Geographic Society 
Washington, D. C. 20036 

Dear Mel, 

I am p lannin a trip east in A ril, and expect to 
come to the Geor,raphic April 10 or 11 and discuss our work 
and articles with a number of people . I would like very much 
to see you at this time, and hope that we can arran ge a 
rneetinr, . I will contact you by phone after I arrive in 
Washington. I look forward to seeing you a?ain, and hope 
that all has been Join g well for you. 

Sincerely , 

Frank Crai p;head 



March 27, 1972 

Mr . Jim Lynch 
Office of Public Information 
Goddard Space Fli ght Center 
Greenbelt, Maryland 20770 

Dear Jim, 

I am enclosing a photograph that I took out · of the 
front window at my cabin. It shows the early mornin g li ght 
on the mountains and the reflection of the fire from within 
the house. 

It now appears as though I may get to Washin gton 
durin g the first half of April. If so~ I will contact 
you by phone and hopefully we can get to ether. 

Sincerely, 

Frank Crai ghead 



March 27 , 1972 

Mr. Sam Scrivener 
1030-lSth Street, NW 
Suite 520 
Washington, D. C. 20005 

Dear Sam, 

I now appears as though I will arrive in Washington 
about April 9, and will be seeing people at the National 
Geographic, Smithsonian and NASA . I will give you a call 
and ho pe that we will be able to get together. I am lookine 
forward to seeing you . 

Regards, 

Frank 
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THINGS TO DO UPON RETURJ FROM FIJI : 

Meet wi th Pete Haden . 

MakP a t ip te 1.hP Clark ' s r:c-rk cf 1.he Vp llews1:ene . .:2. 
✓·~-.,/ 

11akP a c nsus cf thP Canada gePse en i.:he Snake RivPr .~:-../F~ 

l!ave a discussicn wi 1.h ,Tchn TurnPr . 

a 1.rip tc trla:mli1 g 1.c isc ss sa1.el~i1.e 

S ec1. some wa1.Pr qua.1.i1.y ncviPs if WP dPcide WP nePd 

1.nem . 
I 

ChPck en arrangef'len1.s fer having a WE".1..1. dui; , 

Get p.1.ans fer dup .1.ex he sing . ~ I \.. 3 ) o li 

cf ERI P!'Os p ec cu , s 1ew1ng budgP1. an 

pl'oj ec ce d"" needs . 

Edit 1.he win1.Pr film en bietP.1.Pmetry and satel.1.ite 

1.racking . 

Leck ever aterial relative 1.0 CarnivorP Ccmmi1.tPP . 

Cneck en funds fer watPr quality stu y-- VanGuytenbeek . 

Check en paymPnt cf bills frcm Sm'i thsenian . 

--- Get .1.icense for hcrsP trailer . 

Ch P.ck , label and filP the diffPrent slides . 

Take filinr, bcxes and file much cf 1.he stuff in th 

Library . 

Ge thrcugh cur regular filPs and e .1. iminate material 

1:hat is net currPnt and file in bcxes . 

/I - r: t,._ i- c,'l/4, '·,- / ~ t!. ; t'/. 7L 

(f / " t ',lwfu) /lift::, H~ .• / / {, vvl .f.-(. 

,et 7 
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The following are projects for 1971 to be studied and some 
eliminated afLer asi gning priorities 

1) 

2 ) 

3 ) 

Ii ) 

5 ) 

6 ) 

7 ) 

~ 

9 ) 

PreparaLion of book on grizzly bear 

Wild Rivers educational f ilm 

Biotelemetry film for National Geographic 

Wild River evaluation and water chemistry analysis 

Miniaturized micro- wave bird transmitter 

Preparation o f manuscript on g rizzly bear ranges 
and movement 

YQlJ..mrnt01 1e F±eld Resea:r eh Expedi Lian I;;i,i;Hrnr;r. 
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THINGS TO BE DO JE BEFORE FIJI : 

HARRY : 

1.--G£-!.F--hAN.D ROVER INSPECTED -/\NI:) LT-CE ~SED , 

3 . 

5 • 

G_ET. WATER OUALITY INFORMATION TOGETHER FOR LaMOTTE . 
~~p~ 
TRAS1 D":tSP-os-At-, 

t 

PREPJ\RE MAPS FOR FIELD WORK , 

7 . SEID SOME STATIONERY & EVPS . TO SAM SCRIVENER • 

..,, . 

i :i-, ~ h~" to--vv--
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1JoverriJer 5 , 197 1 

Jr . George Jacobs 
iJASA 
400 .'erlin /\w~ . :;·1 
Roar 50 S5 
.vashinf~,:on , D. C. 20546 

Dear Ceorge : 

I Jas ~lad to hear that the Plk ~ntellitP 
trac:ldn~ pan~r oill be out in the Proc etFILJTS in 
Octo0er . In y . ur last letter you mentioned tnat 
you rni ~n,: be alJ .l P to 1Jrovide . e with abcut 3 5 copiC '.3 
or nore of t . ?rccPedi.nps . I .,ould ·•reatlv 
a 1)--reciatc it if ;ou coulo do tnis anj ',nVP these 
sent tone . 

1\s you :r>robaoly knoi.,1 , the Lc!ar den moni torinh 
paper nas been a cc e">ted by '!io'-;ci enc e . Ho 1ever , we 
still do rot have a T)Ublis11r.>r +or thf' shortPr 
ver·ion o~ t~e elk satellite trackin , . 

~ e are in thP rrictdle oF 1uit~ a blizzard today 
tut Tam planning to dri v~ tn 'est v.lloustnnc 
as we are dcinn, sor <? v1ork there on t.10 bl,,cr' b ar . 

~rank Crai ·.h -ctd 



FRANK C. CRAIGHEAD JR. 
P.O. BOX 156 MOOSE. WYOMING 83012 
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COLORADO 
STATE department of range sc ience 

UNIVERSITY 
November 11, 1971 

FORT COLLI NS 
COLORADO 

80521 

Dr . Frank C. Craighead 
Box 156 
Moose, Wyoming 83012 

Dear Dr . Craighead : 

Enclosed you will find a copy of the recommendations made 
by our Advisory Committee on September 29, 1971 at Billings . 

Would you please read these for accuracy and content . If 
they do not precisely express the views of the committee then 
we should indeed change them. If they are, however, accurate 
and in your op inion in context with the motions passed at our 
meeting they should be approved . I am going to hold these 
recommendations until Monday , the 21st . If there is no cause 
to change these and resubmit them to the committee they will 
be sent to Mr . Burton Wilcox, Director of the Bureau of Land 
Management in Wash ington , D. C. 

With kindest personal regards, I am 

Sincerely, 

~~~~~ 
C.~ Cook, Head 
Range Science Department 
CWC/ld 
Encl . 



Dr . C. :u~ ne 
Rc::.n: e ~cic . .ic 
Co.Lor2.lc Stat 
foJ't Cc,llin.3 , 

Dear 1·.'ayne , 

~ n0k 
e ),1rt 'ent 
1Jn"_ erc;jty 

0 c,lcrddO 80:>21 

T ' v<; iu;t ,.,.,,e·,,.~: 2 C(),'1 1+- t., ... rr0O 1· PT'cic-ti0ns made 
l., · our a;jvic;0r, C'.)t i-+·t"'(, . T'v~ 'r->"•• ci .... 'tl:f>"t" '"f>co1,r1e 1 -
rlc tior ':; ,1D 11 t '.->\ ,1 "'' tn '' 1 ~ ry , r r ,-.c, -,( ,.l,,...,lt"" ,''flC i D cnnte'Xt 
,-'.th tr•p rcot"ons ,><-~('d . ru~' ~ .,t· ,' ~r. p.;_ll;n~, . T arinrove 
of them AS tlv?\' are · ,~ t:1,.,ut f" l rt~ .,.,.. c ►1 n -tc . 

'~incere l y , 

FCC,Jr/mh 



UNIVERSITY OF CALIFORNIA, SA TA BARBARA 
····-····· 

_B_E_RK_"E_L_E _Y _· _D_A v_1_s _· _n_w _IN_ E_• _Lo_s_A_N_C_E_LE _ _ • R_1_vE_R_s_m_E_ •_ s_A_N_D_IE_c_o_•_s_A_N_F_' R_A_N _c1_sc_o_ ! } __ sA_ N_T_A_B_A_H_BA_ HA_•_s_A_ TA_ C_Ru_ z 

············•·· 

DEPART MENT OF ANTHROPOLOGY SANTA BARBARA, CALIF ORNIA 93106 

Oc tober 29 , 1971 

Professor Craighead : 

I have only rec ently become aware of y our imp ortant and 
ambitious research concerning the behavior of the Grizzly Bear . 
En c losed is a c op y of a slightly presump tuous , short paper 
conc erning t h e unfortunately extinc t California s p ecies . I 
thought you might be interested . 

Sincerely, 

Jack Stuster 



J <:. .:k C: t u ~ t ~ r 
Lepart· ::mt o'" /nt ropc,lor:v 
v'niversit:; o .. ~,,J.i rcr·rd a 
Santa Barbare1 , Cali [ornia 9 31 06 

Dear ,Jack , 

Thdnks for /Uu.1 T), :ie:c on t. .. e Ca.L.:. f'0rni r1 Grizzly . I am 
delifhteG to ,1c:v 1.t fer 1'7Y f~le. I .=n -;encJinF v0,.1 , CO"'V 
of one o"' cur 1.'ecent pa )ers en the r·rizzlv >Uulisnec in 
Bioscience ~ I ~3ve ~uite a few oth~rs en th~ raGi.otrdckinp 
of rrrizzlies and son,e on ,Hrn deterrr.i.nAtir:n "'nd :renrcduction . 
If you are interestPd Twi l l send ou coo:rs . 

Vrank C. Craiahead J r . 

FCC Jr/mh 



November 16, 1971 

Mro Laurence Ro Reno 
Reno and Judd, Attorneys at Law 
616 Metropolitan Building 
Denver, Colorado 80202 

Dear Mr . Reno: 

I received the proposed affidavit 
this afternoon and have reviewed and edited 
it. It covers the situation very well 
but I have one suggestion to makeo In ,Jo . 1 
you may wish to add that I am adjunct 
professor of ecology , State Univerimty of 
New York at Albany and senior research 
associate (ecologist) ~ Atmospheric 
Science Research Center at the above 
University. 

Sincerely, 

Frank Craip;head 

FCC/es 



ov · oe:r lt, 1 71 

r. rohr Cr4· ,0 c 
~!0,:tn1 , 1 Cor >. '".' lrllj f'e Re3earch Unit 
U.1iVal'Sl ty '.: - ''1 nt21:~ 
~issoula, :lontana 59801 

Dear Jolu., 

I sent t.1e d ::..zly lJF:ar 1 r.ture fil,.., ever to you vi.R 
J e ff t t~ <""l. rt • Y c t~ ~ • ~ r' " r • 1 1, t ,.. ~ · t 1, e t e " n I c v • 7 , n d 15 th .. 
I will be co ,i../ over to 'i'>'3C ula ,,n t'10 18t~i anct 19t!1 c1n will 

lan tc.. pie::_ it U") , ~ :l: ·1 • 11 nf'?ec it ov,.·r h"'re ~oon ~fter this 
ate. 

I would ap· reciate it if you woulc, forYJJ.ard either all ail 
addressed jointly to _·ou ,mu to r, e or else sE>nd me conies of the 
correspondence. I've be n domn , and .Ji 11 :-,1,rn to <:lo the same . 
Do to the fact that W9 have truns ferrcd "1C :;t o"' our telemetry 
work to the University it is only lo~ic':ll to R';"3U"1e that most 
of the correspondence is now P:.. 1'"T direct( r1 i::o tLe uni veroi ty 
rather than to ne here at t-foos~ . t.t an/ r:.te ., henever you receive 
letters addressed jointly I ·.,ill ap'.)recie t a co-.,y . · 

pegr.1rds , 

Frank 

FCC,Jr/mh 



Jovember 12, 1J71 

• l~ary L,r5<n, President 
l'rog1 dfll:> Ir,L-01 ;_,i<,rated 
G'.., ;":a:.;t 4C:J 0 outh 
~:ui e 2lu 
Salt Lake City , Utah 84lll 

Dear Mr. Larsen, 

I would an•reciate it if t~u woulc sPnd me a perspectus 
, o f your Jackson . 01e Cd.ule 1e.Le Cor·,r1i...:nicatious stock ... 

Thank you . 

Sincerely . 

fr,.ir} C. Craighead Jr, 

fCC , Jr/mh 



.lovenber J.2, l:J 71 

~Je 1, rtq~•nt of 
:1ontar, '>t~ t<;; 

Gentlemen , 

• i.. .J..dli e Technoloey 
Jniv~r,ir:.:, 

'.ioulC: y u ,le :o::;~ ..3enJ : ~ d co;_)V o: tne book "Sea~onal 
rood --labi t.s of t .... 'ldCr-.. .., ;Ci! r 1 ~'he '·r. -: tP. f ~ -:;h Run;:e O ~ 
:·lort1we::;t2 n ·l.)J,t1.na" D.f :clwc•y,c.: L. 'T.':'..s:1 . T ".)elieve· t:1is 
.-,as µuulished .:.n 1~1 b 1 . ..,.. f t.1e r·e i. -, c1 u; , t ,)1.P a.--.e bi 11 me 
at the above address . 711d.Dk you . 

s i.ncerely , 

,rank c. Crai~head Jr. 

FCC,Jr/mh 



'Iover1ber 12., Ll 71 

Color~d, Coo1er~tive Y:ldlife Research Unit 
Colo1 a 10 ~tate llni. verc;i 1:y 
~ort ~oll~ .3, ~olorduo 

Gentler,1P.n , 

I ·1r1oul,: a >n ,ec~ -:te ·Lt : c JO:.! · :,Julct ,;end ne a cony of 
"A Literature h;,v.'r-?., l'ln dlack 3 1~.:ir ')o:1ul3.tjons and Activities " 
by 0lin E. ~t'<J" ,-:n, '/Lctor· ~. J~r:1e3, ,~un~ 1967 . Than~ you . 

~i cerely , 

F1~ank c. Craighead Jr . 

FCC , Jr/ mh 



~ovember 12, 1971 

P ter St'li rr··1cm 
it . r.o. 5525 
Rutrers Univers;ty 
'few ni,uns~-1id., le, je:,rsey 

Dear Pete, 

I received you1 letter ,~c- ,1'"!:.l as t,1c information on 
insecticides. I •,1i:..1 I~~t th-i.:; ·.;y,)e,J arid send you a copy . 

I was sor1y to le,3rn that vou had 'J:.ckec1 up r10no and are 
so fdr benin in your ,rnrk . ,Tohr '3 ddu,.,hter, Karen came down 
with the s~.e ibilitat ·n~ d;sease Joon a~ter she completed 
the Jci iking tri;> around Yellow::.tone . Charlie rot it in highschool 
following the i,1restlinp; season and I ;,icked it UT) while I 
was in the Navy . Loo:,s like you are in fairly ,rr:ood company . 

I wrote the vJyonin,: rarne and T"i sh Con, is s ion on an eagle 
study and they indicated that they woulc be nakint3 t1 winter 
census not a nestinr; c nsus. I've now rcu"'",1ed out c1. ,roposal 
for a co:nbination ra:,tor study r1icro-1-1c1ve trdnsn-i tter development 
:,roject . I will r,o over t~,is with peo1)lt' at the University of 
tleRt~al, submit it for co::inen t to the ftate University of New 
York and eventually send it in to N~ F. ',!hen I get it in final 
form I will send you a copy . 

Rev.;ards, 

Frank 

FCC , Jr/mh 



1ovenber 12, 1971 

~teve ,Tohnsc1 
202 3 E, st S n··;.n_~ 
7ucson , /\r:i.zona 8'.:i ilr 

Dear Ste ve , 

It looks li.1:'-' .1.:: Hill be 11v1e durin .. 11ost or the 
Christnas iioliday,, . ':'he ~irJs ✓ -·.11 be cc":1L g back from 
school and ·ie nav.. nun:J.:,r 1..,r- ~u-:?sts that ,li ll be spending 
sor,e ti·ne iJitl1 us . 

I would 0e delighted to see so7e of your hoto~raphs 
so why don't you Rive me a call when you ~et to Jackson 
and we' 11 a:rraagc to pct together some evening and perhaps 
we can go out ~1l10tor.-rauhing or skiinc:,; . 

Sinc•'!rely, 

F.ctnk c. Craighead Jr. 

FCC , Jr / mh 



2023 1 . ..ipring 
Tuc_,on, A ·zona 85719 
.Iovember J , 1971 

Dr . F ank Crai cad 
Lnvironmenta] f.esearch Institute 
0 • 0. Box 156 
foo_,e , L.ror.ting 

Dear Jr . Craigh ~ct , 

7hank you for the loan of the two ifaturc:.lis issues . 
Tne) were of mur.h interest to me o 

1nclo~ed also re four black 3nd write~ ints "'howin6 
the fishi r methods of a 2r own Be&r . \. ile the indi-

·ctual pie ur e..; tbemse vcs are not out.;;tA.nding, the series 
they make h ver.1 t;rpicsl of the bear . I would have 
enlarged them mo~ , hut I 'm sure you have lots of b~ar 
pict res already . 

Hy ..,ife and I are planning to vi.,it ~ht: Crand 'letons 
sometime around Christmas . :•,e }ave .e•,er hd, an opportu­
nity to photograph the wildlife of the Juckson ole 
area . 

I ... ould like to show you some of the many slidt-s I have 
of the :'ack Cr~ek Bear f..efugc on L nd.ralty Islanu . 
Since our sched le is somewliat f~lxible at tlis point , 
when wil 7 yo, be in }oose? Ou vacation begins 
December 8, and ~nds on January 2. ) 

. lease let us know when would be mos convenie'1t . 

P. s . o you ha~ a copy of the Grizz y article thet 
~ppeared recently ir BioJcienct. I took Potes on i+ 
this ")ast "'ummer, but would ike to ha e a copy , if 
possible . 1nc osed is a vtamped , self-aQd ~svcd envelope . 



lovenber 12, 1971 

"r. B.i..11 Cra · 1:,Lf;:aG 
Box 30G 
~ewto~n , Pen~sy~v1nia L8940 

Dear Bill, 

Lai1rence • Pe o , attorneJ ,1t la,;, is takin;:-; on .the 
Teton River Dar. c.1..;n . Iir: ,.,ddl'"S" ic::; 61G "etropolitan Building ., 
Denver , Color~do 3f12U2 . l• .~::- ! een tryin to i;et in touch 
with you u.,s ucce,rn fullJ . !ot ld ycu give h::.!':l a. collect ohone 
call at area c de 303-255-4831 . 

Sincerely , 

rrank 

FCC,Jr/mh 



~iover-1ber 12, 19 71 

, u~h.?rin tender. t of :Jocur,ents 
'ashinriton, J . : . 

Gentlemen, 

~-lould you p:e,.rn~ ,; md me p:im.1plet !lo , 18 " ou:r Retirement 
System"-Federal Civil Scr\iCe T{etirE>ncnt L,:1u ., Plea.se bill at 
the a~ovc addfcs,. ~h~nk you , 

Frank c. Craiv,head Jr. 

rcc,Jr/ rrih 



.lovenucr 12, 1971 

r . ?'el ~ri f -i t!1., 
Coloraao Se~inary 
Universit of De,1ver 
Department of Jeog~ p1y 
University Park 
Denver Colorad 80210 

Dear Mel, 

Thanks fo;' -che ir. =o mati o n ab0ut ttte I:xplorer' s Club meeting ~fove. ber 2 3. I .!ill no'i.. be .-11.>le to attend due to a previous enL,~f-ene.1t hut ho• e that I ~.1. be present ·at a future m ,e -~in J . hankyou. 

C-:j ncerely , 

frank c. Craighead Jr. 

FCC Jr/m.ri 



~ove~ber ~2, 1971 

··on Snith 
Box 21021 
Salt Lake City, litah 84121 

Dear Ron, 

Early next ·rne.,, ; a 1 e,,v~ ,,· .~or tl1e Dude Rancher's 
Convention at Mis sou.la, '' 1)ntari 1. T '11 probably te back: 
arouna the 21st . ;~:--0,•1 t.1.:.s c.t · to untLl the first ueek 
in December I .,ill be in and iiro ~ oos0 . !"'ron about 
vece1:1ber 5th to 12th I' 11 L>e in r:olorc1l,O )priw:s . After 
this I will rer a.in a.rouna :·oose through t.1e fi 1st of th_ year~ 

' If you get ; chanc to c1et u· here I ~rnuld enjoy seeinr: you. 
We would De ~laa to have ycu stay with us . 

'"i • ncere l:1 , 

Frank. c. Craighead Jr. 

FCC ,Jz,fm, 



UTAH STATE UNIVERSITY· LOGAN , UTAH 84321 
CO LLEGE OF NATURAL RESOURCES 

DEPARTMENT OF 
WILDL I FE RESOURCES 

Mr. Frank Craighead 
Moose, Wyoming 

Dear Frank: 

November 9, 1971 

I appreciate your letting my behavior class see your splendid 
film on grizzly bears in Yellowstone. The photography is superb as 
well as the total story which it gives. I was particularly interested 
in the four musketeers and the fact that four single cubs would form 
this kind of strong tie between themselves. I can certainly see its 
adaptiveness against larger bears. So far we don't seem to have this 
kind of collaboration at McNeil River but we shall certainly look for it. 
I hope that in the publications that you are working on now you will 
discuss this role of joining of cubs from two or more litters in a 
cooperative way and whether they are always of the same age group or 
whether the cubs of two different years might even collaborate. 

Sincerely yours, 

~ 
A 11 en W. Stokes 

AWS:tpk 

The entire content of this paper is fiber reclaimed from metropolitan solid waste. 



~ovemuer 15 , 971 

Dr . Allen \ 1
• ~tok c!'> 

Def)aztre.it or 'ilctli.:; {esources 
Uta!1 State ni. v ~ rG i y 
utan 84321 

Dear /\l.len, 

I \Jas p-;l,]c to l1ear thdt yot;: en joyer1 seeinp; the crizzl:, 
bei'lr lecture !-il .• Tll t,ie course uf OU" ,tudies we have 
;rathercu y_t1 i e 1.-• Li-co- ir.'urr it:c,:- en t:',12 be:1.:1vj_cr of 2:rizzly 
,ears . )v'" of t.1~, Jill a~ "!ctr L', .=i t'r c,n (rizzly Bear 

Ir.z-•1iLe1-n,:1t.i.01, t Dc,w· .. :·~, .... t v;.i ,_ .. i_~ sti.11 h:1.s not been 
prpu.rec... in r~anu ,cri Jt fr_,,. • T 'c. .. ul'! t ... ·, t<.., c.isci....~.::, tlie 
s®ject i:ith you t'1e no: ti 1"! T C1..Jr e •·, ,o-un e I had p_anned 
to call you on ~1 last visit ~ut IA l~ft A day earlier than 
anti ci:_:>ated . 

~ incerely, 

F1°aili\. c. Crairr ead Jr 

FCC , Jr/ mh 



News Bureau 
Montana State University 
Missoula, Montana 59801 

Gentlemen: 

August 27, 1971 

I am following up on my letter of June 29 to ask again whether you 
have photographs that would be of use for our forthcoming juvenile · 
book "Science Watches Wildlife." The publisher, G. P. Putnam' s Sons, 
is expecting material from us soon; thus we are renewing our efforts 
to find new and interesting photos for this volwne. 

We are interested in good black and white photos illustrating scientific 
studies of animal migration, physiology, intelligence, general behavior, 
ecology and census -- plus supporting verbal information. You would 
of course be credited for any materia l used. 

I'm particularly interested in photos of Frank Graghead 1 s work with 
wildlife, if these are available. 

Thanking you for your assistance, I remain, 

Sincerely, 

~µ1. 
Managing Editor V 

NSH:mg 

PHOTO BOOKS of SCI ENC E 261 8 Aspen Auenue NW, A lbuquerque. NM 87104 505 248- 71 37 

A n Affiliat e of Science B ook Assoc ia tes 
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Paul 
Buser 
Teton­
Village . 

" WHISKEY SMUGGLERS CAUGHT WITH THE GOODS" by Charles M . Rus sell 1913 

oct . 17th 71 

Dear Dr . Craighead, 

1 have recently moved to yoming . In the past while I was 
President of a substantial corpo ration in ew Jersey I 
devoted my spare-time for wildlife - conservation causes in 
particular against predator - control activities . I decided 
to give up my business-career and I will now be working 
voluntarily for "Defenders of Wildlife" in the Rocky Mountain 
area, apart from my own programs . I have extensively read 
of your research on Bears and since I am especially interested 
in cougar I wonder whether you have in the past done research 
"on marauding cougars" such as whether such females for example 
teaches her young to kill livestock . 

Apparently very little if anything has been written on the 
subject . If you have not done studies of this nature in the 
past do you contemplate undertaking them in the future providing 
the necessary funding would be made available and if so what 
amounts of funding will be necessary . 

I thought you would be interested to know that I am also a 
member of the " Explorers Club" where I saw your name in the 
membership list . Now with my arrival in this beautiful area 
Wyoming "claims" 3 members of that Club, hardly enough to 
start a chapter ! 

I look forward hearing from you and hope to have the opportunity 
of meeting you sometime in the near future . 

,4 

SincArelJ you 

(' wt_;t:--, v; 



August 2 5, 1971 

Ma1-.ian Jenkins 
Mon ana Co perative Wildlife Research Unite 
University of Mon ana 
Missoula, Montana 

Dear Marian , 

Would it be possible to send me a few copies of the 
memorandum of understandinR on the grizzly bear research? 
I want the one which has section 3 • •• mentions tha we cannot 
publish without the approval of the director of the Bureau 
of Sports Fisheries and Wildlife and also con ains number 11, 

a t no member of or delegate to congress or resi dent commission~r 
etc . I would like to send one of these back to the State 
University of New York and· perhaps distribute a few others . 
The people I have so far talk to concerning this have been 
f labergasted and unable to believe that such an a greement would 
be forced upon us . Thanks . See you soon . 

Sincerely , 

Frank 
\ 

I 



Dear Lfohn, 

If yc,u hc~ve addi ti nal correspondence on the rPvision 
cf the survival book lease send it on to me . I think 
that we should start thinkinp about this revision and df>cide 
i ust what we want to d • 

I havP lo0kP.d over our ne Ratives and somP ph0to~raphs 
and I could P, ahP.ad with havinfT enlarg ments made for 
incornoration in the revised tPxt . 

Is tlrnrP ;my ar;reemerl't: vet a." tc- whe d1f,r v wi 11 un.y 
for h 0 iil ·strati~ s or will we Le 10iniliurs~<l for ~l is? 

Arn nro rPr.c,inc~ slowlv on thf> ,Iai::icnal r~0gra.h1.c 
black bear article ,md he telemetry p;:iper . 

Prank 



September 8, 1971 

Montana Coop . Wildlife Research Unit 
University of Montana 
Missoula, 1ontana 59801 

Dear Bart, Joel , Marian et . al: 

I can't keep up with correspondence so I've been slow 
to write and let you know that I received copies of the NSF 
report . I got a short but nice reply from NSF . The purpose 
of this letter is just to th ank all of you and to ·1et you 
know that I think you did an excellent job in workin g up nd 
assembling this report . I appreciate all of the e ffort and 
time that went into it . 

If there are additional copies save me a f ew and I'll\, 
pick the-m up when I get over to Missoula . Thank you . ~ 

v, 

Sincerely, 

Frank 

FCC ,Jr/mh 

I/ 
/' 

'l 
I 



nctober 12, 1971 

Thanks for tLP ,i_cturr--s . ··e :11 cniovec~ tt-1e1v . • Charlie 
an~ ,Jana car'e he .e rror T,o""an f'or t'1.,... last ,Jee'-'end 
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F1Y'a· 1a, i, •·1 '>1-;·/ .i:_t.1 riPcti.n::; 
ov::>r .. 1 •~; l; ,L t'1e ,c . ..,,,t •;'J T" 

dnd fi~ld tri~s-- i s 
, ,ir T to :121, 

c- :c:1 ,~r, ()ll I Y"i"Y"') ~ c,r ~ ~ 1Ct-~. 

H ·" 'l ,., - • ' t 1) 

s ( ... l £:, T) .!~ L)-) l. ~ 
tr_;_ JC U1.<I.S 

Pr on the runni~on , 
!" t,H' •'l)-J.lt ., t!H'r'•! 

;,;re :t C!1t.J. T ·, · sn .-.0•r 

0 i. n c P re l 'f , 
4 

/ 
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1 '.H) ,1· 1 v(~ . '.'he 
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JoN A. Jou RDONNAis, D .D .S., M.S.D. 
ORTHODONTIST 

2511 6TH AVENUE SOUTH . DENTAL PARK . GREAT FALLS. MONTANA 59401 

454- 1101 

September 15, 1971 

Dr. Frank Craighead 
Environmental Research Institute 
Moose, Wyoming 

Dear Dr. Craighead, 

Thank you for your confirmation letter regarding 
the Rocky Mountain Society meeting at Teton Village 
September 26th The dinner will begin at 7: 30 
Sunday evening and will be a buffet. Please let 
me know what projection equipment you will require 
as soon as you have decided on your planned pro~ 
gram. As I recall, you were undecided as to the 
movie or a slide sequence. I will be in Teton 
Village on Thursday and will have ample time to 
visit with you prior to Sunday evening. 

I am looking forward to our visit to Jackson Hole 
country again and hope everthing is going well 
with you and your family. 

Sincerely, 

t 1v 
v 

Jon A. Jourdonnais D.D.S. M.S.D. 

JAJ/sh 



Dear r: L,ood, 

Az f1/4M &~ 
1J C/ ~ l~r/ 
/lc-J~fo-11-r 4:Af,( 

;1'/4. 3 3t:Jb/ 

I ,;is Jel.i,1;r1ted. t:- recei. ve yo r v•..,r:' fine lett0r> Lirin.,.i..n·.,. 
·:"' scne1.-ih t ·n to dat•: on your 2ct i vi ties aw .... .i..nq ui rinr. abcu t 
our ·ilv and rru tu, 1 •ri<:nds • 

..;er.din"'; 2 cc:JY of your le ter on t:o ,John i.1 ''is ; oula, T ?rr. 

··r;nt,1.na; 
r . _ J..or .L _;:; . 

to ''or,.an 3erthron-r; rlnd also to rny ".:1t'--ie., in Ile 'l'"'S teac, 
T i1ctve to c 'd ,., t 12t. ·rou •1j ~•1t ;'i o·) !)·r t~ s;-i·-1 l1el o 

one of t'1ese days . 

I ?17 no.1 li vin,~ an( ,101·kinn; ...,pr-iancntl? i.n ··oo,-,c, ~yo...,in .. , 
·c:iouc:..lt I drr c,-Ltached as i'rofessor of [colory at the ';tate 
University of :Je•.1 Vork at ,\lb.--iny ¢ !\bout a yec1r a;ro w11i1,, 
vi.,itin~: the can.)us,:::: rot 2. c 2ll froir: 1 .::-ites C:lat·t~ry . T ,., 
out at the tif'le but wrote ,,ates 2. letter i'1en ri=>turne(.1 '1c e . 
I ei!'l 10 Jin - see hir-, .,_he next tii e :r ~' to t lLany . I !1ave 
just lool<e<...: •or his adc..ress , but have not turnco it uo. T ·,ill 
sanG it on to ;ou when T rind it. 

0ne o!.' '0.1. -~an'::; ciau 7hter;; • 'ar; , s~en r A ~;inter ,,1; th us 
here . St1e L; about t e ·,i'lf'7C? a.::;e as T"Y dnuPhte:r .Tana, t:ho is 
j us now s tartin r~ to collei•e. ; ·y olJe:i t son, L,=mce ~ ic: out of 
collcr;e ana is in the r.i j i T3 land::, . '::';1e , .ext '/Ounr~ st boy -L,, 

finishin;~ up his schoolin, at the State Lniversity o: Utah 
at Lot:an. 

!'y father's a.ddress j,,: l'rank c . "2r,1i ,head, '.":r., 3ox 825 
Hor:estc c, r'lorica . 'orran's cc!dresJ i·,: ..... r . "or,:,an 3erthro 
9 Cra~nore, Colorado ~prin-~s, Colcraac . 

:Je enjoy livin, here at the b,,se of t,1c ,..,,..,ten "ountains . 

. ' 

1t is lovely country an~ the ~inters arG ~articularlJ b~auti~ul 
even though the temperature~ dro:J lrn1 .=in<: the !1now is r1 ui te de Pp . 
,;e generally get saow cep t1is t\1,:it reacn to t.1~ eave'3 o,.. the 
roof. llowcver, it is easy tc travel back. c1n.:: forth to our auto­
,r,ooiles by ""!eans o,.. snmr,ob.i.le~. 

If I ge do·,m your · ,ay I' 11 be :; ur•i:1 tc ge·~ i , touc~ ,Ji th 
you; ,:md pleuse do the same if by any chc111ce y011 should ret out 
into this J ctckson Hole countr ~ ';.'yomin~ . 

I hope al l is goinR well for you . Drop me a line apain when 
you ret tine . I recently cane across ryictures of you , Japk 



:liggi. .s, John and r.1yself taken e1. fter running relay For 
z. v. Grown . If I can find a nep; tive I'll send you a copy. 

Rer-ards , 

ranl~ Craii~head 



August 31 , 1971 

Dr. Jon A. Jourdonnais 
2511 6th Ave . outh 
Great Falls, Montana 

Dear Dr. Jourdonnais , 

I am planning to meet with your group September 26th at Teton Vi llage and will either show a movie on the grizzly bear or give a slide lecture en bio- telemetry research with griz zly bear , black bear and elk . 

Sincerely , 

Frank c. Crair,hea<l Jr . 

FCC , Jr/mh 



June 5 , 1971 

Dr. Charles L. Taylor 
Associate Professor 
Department of eteorology 
Nav l · ost raduate cho 1 
Monterey , Cali orni 9~940 

Dear Charles, 

W vc sub itt o r d-~ sc i Jt s 
p ublication on t e trac i n and of nima l from 
satellite. At the p resent ti e th is co of oue o "the 
manuscripts is ll that I can send y u . This 1as een so e 
what shortened over the ori inal but I t hi n k ~ay serve your 
purpose . I will send you re rints as the articles arc 
published . 

e hope t o monitor another beard n via satellit in 
Yellowstone Park this comin wi nter. 

S i nco-re ly , 

Frank c . Crai head , .Jr . 

FCC , Jr . ; mh 



Junes , 1971 

Mr . A. Heaton Underhill 
As~istant DirAc t or for Sta te Grants and Resource Studies 

J 

1, I . 
l 
I 

r 



une S , 1971 

f. r . Ron Sm· th 
. 0 • Box 2 l O 2 1 
alt Lak City , Utah U4 121 

Dear Ron, 

I su pose I should address this lett r to 1el1a s I 
doubt if you will be readi git . I pl to sends me sport • 
y icture~ in to th r~nd 1ountain co . pn y but I would like 
to k the nA. e of so cone the e o wh l"I I conl a.d ress a 
l te:r . I ha e p i ctur s how n. the u os s of ~p<'rt-yaks 
that tho t th y mi ht Ii ' P. to l . v • I f you o ot have 
tis in or tion ill Belkn p w·11 . 

Hope to soon talk ·_you bout your tri to the Blue Ni le. 
I a s lo, ly sh ping up · ·ans for r f in s e unusual forei n 
river-would like to dis uss it wit yo . 1 •1 1 loo~ you u 
next time I co e to Salt L ke . lfave ~ood SU'II er on the 
Colorado. 

FCC ,J r . ; mh 

Rega rds, 

Frank c. Cra~ h~ad , Jr . 

\ 



NA VAL POSTGRADUATE SCHOOL 

MONTEREY, CALIFORNIA - 93940 

26 April 1971 

Dr. Frank C. Craighead, Jr. 
Box 156 
Moose, Wyoming 

Dear Frank: 

IN REPLY REFER TO : 

I would like to request from you a copy of a reference to 
your work concerning the instrumenting of elk and the collection of 
data through the Nimbus Satellite system. 

I certainly enjoyed my week in Yellowstone in January, 
and might get up there this surrnner. If you can come by Monterey at 
any time, please let me know. 

Sincerely, 

(//4<-L /. I~/£ 
Charles L. Taylor 
Associate Professor 
Dept. of Meteorology 



J Ull J 1 , J 71 

Dr . /Iller, i . S t ok s 
Ute h " ~ate U ve rs i ty 
L !; , ll , ll t a l 8 ,j ·• 2 l 

De a r · 1 , 

· h . n ks f t ' e i nv i at ion to a tt nc t h e ni ma l Be h vior 
So c i y ,te · i n gs . I woul ry ttiuc lik ·· o hav n · ·e n c e 
b t ! 1.£, ~ ri eetin ,s ,June 15 ~ ,1 1(, t h . t c ,,not o stpone • 

s 01,e · i 1 
mit, t b e t i.. t 
c o ll o r are fr 

FC C , Jr;mh 

~e t ing ~he r with ro u at 
n c o at Loy ~ : • ft 

t t u i l t't};t 1 re 10 c ou l d 

Sincerely ,, 

Fr , · r il!h ad , Jr . 



June 29 , 19 71 

Garrell E. Nichols 
4217 Coral Street 
Salt Lak City , Utah 84117 

Dear arrell , 

Under separate cover I ' m sendin you a copy of our survial 
book . 

I ' m also sendin you inf rmation on our Envi n ental 
Research Institute and some of the popular publications put 
out by the National Geographic Soci ty . If you are inter std 
in our technical papers as well , pl as let e know and I will 
send some of th s al n . 

incerely , 

Frank c. Crai had , Jr . 

FCC, Jr:mh 



Mr. Garrell E. Nicholes 
4217 Coral Street 
Salt Lake City, Utah 84117 

June 14, 1971 
Mr. Frank C. Craighead, Jr. 
ENVIRONMENTAL RESEARCH INSTITUTE 
P.O. Box 156 
Moose, Wyoming 83012 

Dear Mr. Craighead: 

Reed Rasmussen of Ski-Doo West discussed with me 
your unusual and interesting outdoor research activity. 
For the last three years, I have been working closely with 
Ski-Doo to help them in areas of consumer education and 
promotion. I was greatly interested in your focus on 
our environment. 

The next few years will be critical in planning 
programs of conservation, use and education. Any 
information you can send me concerning your activities 
would be most welcome. Could you tell me where I might 
obtain one of your survival manuals that Reed showed me 
the other day. 

I hope someday to personally meet you and become 
more familiar with your programs. 

Sincerely, 

Garrell E. Nicholes 

GEN: jc 



June 29 , 1971 

'Dr. Robert Rasmussen 
Department o f Biology 
raduate Studies Committee 

Humbo l dt 3tate Colleg 
A.,cad • C l iforni 95 521 

De,.u• Dr. Rasmussen • 

Mr , Van G. Tribble has informed me that he is lanning 
to take his graduate work at Humboldt State Colle e . His main 
field of i nterest will be hie- geography and e col y . I was 
de lighted t l earn t hat Mr . Tribble is oin ahead wi t t1 these 
s·t udi e c, a d will purs e thi s wor a t Huabicbdt c- tate Coll ce . 

I ave ow an fr numbe r of ye rs and feel that he 
ha the int ere t , m t i vatio and backro t1d t do w 11 in 
graduatA work . On a n 1b r of occasions he has volunteered 
h is help ands rvices o res arch project w h a v been 
conducting he r in J a cks o Ho l e .and has done v y o d job . 
He h a s s wn n un usual ir,t t in le r n in and ! o ld 
certainly rec Mmend him for graduate work . If he goes ahead , 
with this , I would be lad to giv hi ssi s tanoe f rom time 
time . 

Sine rely 

~ank C. Crai head , Jr . 

FCC , Jr : mh 



149 W. BRIDGE ST. 

BLACKFOOT 

Frank Craighead 

Moose, Wyoming 

Dear Sir: 

PHONE 785-0400 

IDAHO 83221 

June 7, 1971 

I read about your presentation on the Grizzly Bear to the Upper Snake 
River Federal Executive Association and I am wondering if you could 

give your presentation to our Kiwanis Club . 

Do you get up this far and if you can, do you think you could help us 
out during one of our Thursday noon meetings? 

Our group is very interested in this type of thing and we would 
certainly enjoy hearing you. 

Awaiting your reply, I remain 

Sincerely yours, 

c:::~ 
Program Chairman 



June 30 , 19 71 

t r . J seph • Anch 
Pr ra Chairman 
Ancho Dru 
14 9 W. B rid e tr 
lackf t , Idaho 

Dear Mr . Ancho , 

t 
83221 

I'd be glad to talk to th Kiwanis Club 
bar and so e of ur other bio-telem try res 
The best time fr doin this w uld b durin 
summ rand fall sch dules re busy and Tsp 
time in the field . I usu lly quest th t 
when makin th se res ntati ns . 

inc r ly , 

about the rizzly 
arch rejects . 
wint r as my 

nd c nsid rabl 
y xp ns s b pai d 

Frank c. Crai had , Jr . 

FCC , Jr : mh 



Star Route 
Box 101 
Morrison , Colorado 80465 
June 25, 1971 

Dr . Frank C. Craighead , Jr . 
Moose, Wyoming 

Dear Dr. Craighead: 

I would appreciate a copy of the pamphlet 
"A Biological and Economic Evaluation of 
Coyote Predatio~• prepared by you for the 
New York Zoological Society & The Conser­
vation Foundation. If you do not have 
this available , can you advise how I may 
obtain a copy . Also, if you have other 
material in the general area of predator 
control , management, poi s oning , etc . , I 
would be mo s t interesting in receiving 
s ame . 

Please bill me for any co s t incurred here. 

Sincere l y yours , 

David Sumner 



June 30 , 1971 

David Sumner 
tar R ut 

Box 101 
rris n , Col rado 

Dear Davi d , 

80465 

I am sP.ndin g you copy f "C t Pr dati n" u sted 
as well as paper n "The eel y of R ptor Pr dati n ". A 
great deal m re information on pr dati n and birds f pry is 
contain d in our book " Hawks , Owls And Wildlif " ~ a pap~rb ck 
published by Dover ublic tions nc . New York . Th subtitl 

f t h is book is The Ee logy of R pt r re.t tin and I th"nk 
that y u will find it of c nsid rable int rest . 

nc rely , 

Frank c. Craigh ad , Jr . 

FCC , Jr :mh 



August 16, 1971 

Mr. Trevor Greenwood 
5622 Boden Stree 

• 

Los Angeles , California 90016 

Dear Tre , 

Thanks for your• n · ce le ter of July 26 and also f r the 
copy of the Grizzly Bear film. I showed t1 e short grizzly fi l m 
to the Tetcn Science Sch~ol and the shipped it back to you. 
! imaeine you I ve a.lready recei v c1 i · • I' v _ not yet had an 
op c rt unity c get a s und projector to look at the reawoods 
film b ·t hope to ao within a f w days . If you' re ln a 
h rry to get this back lease let me know. 

I've been work i.np; n river pr0tectiot1, have tak n some 
stills 6,;1d s n.•~ :nc v:es GO 1-ia"e :.iot yet finishea making comment s 
on some of the survival material . I hope to get to it before 
too long . 

We all e njoyed your visit here and hope to get toget h r 
with you again before too long. 

SinCP.l'ely , 

Frank 

FCC , Jr/mh 



5622 Boden Street 
Los Angeles , Calif . 90016 

July 26 , 1971 

Dear Frank : 

Just a short note to let you know that we ' re back in Los 
Angeles . Have made arrangements for the short version of 
the Grizzly film t ~ be mailed to you this week . You should 
receive it sometime late next week I suspect . 

Also , I ' ve mailed to you a copy of The Redwoods , the filn I 
dis some time a g o for the Sier ra Clu'E"'; I 1m afraid the print 
is pretty washed out a rd the color isn ' t too good but it ' s the 
only print I could obtain right now . Anyway , it ' ll give you 
an idea of the app roach I was telling you a bout . If you can , 
project the film with a large screen size , it looks bett e r 
that way 1 

Also , have ma de a ~rangements for you to receive a co p y of 
the Whole Earth Catalog . That shou l d reach you in a couple 
of we eks . Will also send a c opy of the Dolphin book I ment i oned 
to you , but am having difficulty finding my copy . 

V/ant to tha nk y ou and your family for all the hospitality you 
showed us . We had a treme n dous time u p in the T~tons , certainly 
the best vaca t i on we ' ve h ad in a very long time . We all en­
joy ed it i mriensely and were sorry that Vi e h ad to leave . 

Being b a ck in Los An g eles is a real come down . I'm still 
having trouble adjusting . I learned a lot being in Moose . 
Certainly , some of the t hing s I need to incorporate into 
my own life I found in V/yomin g . 

I hope we can keep in to u ch . Best wishes f rom us all to 
y o1 , Esthe r , Charlie and Janna . Regards to John , Margaret 
and Karen •••• 

Sincerely , 

~-v-r;-a~/ ~o<u>~ 



T:rPvcr "rePn,,Ncd 
5622 bCdf'n ;treP 
Lr's An~elP,:;, California 90016 

DPar Trev, 

s.-.veral nirhts e~o I h~d the ~irst onportunity to 
cb Ain ~ ~run~ oroj Pctor. I rRn .cur nic ure C'n t~e 
.;: ... r1,100 ·s ,1nd thcur,Pt ii. was · n e,ccPllf"n ')res.-.ntation-
c ui tP H il""') ., d cne, appP alinr and .:. t ""Ct th"' mP-ssar>.P acrc 

SevP.ra l d,;ys li'lt<~r Ka:rPn, Dr>'l'.'el ... dnd some Gf thPi.r 
-FrjrndB nls0 vi<-" P(l thr> mov.;,, and ,Jf'rP 7uit"' inpr-'"5S~d by 
it. "': havPn 't c=i~ yf't 1,;ottt""•n i'l...,ound tc dcin(T any ~crtin~ 
or edi tinr en tl1P rovif'·S but ~erhaps u;_ l.L .r.ind ti T"f! ,.,in-rP.r . 

TI,ankg for SPndinp thP oviP fi l~ and lso fo~ thP 
t•Jh 1£" I: rth Cc1tc=ilOf1'. \I ~ haw~ 1 i RSPrl v0u and •1c-ur family 
sine"' ou lPft and h0 ,.,. th t vcu •-1ill c;ccn ll'Pt noth .r 
cp'"lCl" ;mity to S;:->Pnd 50me t.;_r'\P h<'rP. in L=ickson 1!01~ . 

Repards, 

,...,rank 

FCC,Jr/Jllh 



ROUTING SLIP 

ACTION: 

--Initial and pass to next person 

--Please note and return 

- -Appropriate action 

--Keep for your files 



Rt. 2 Box 17 

Tidewater, Ore. 97390 
July 7. 1971 

Atmospheric Sciences Rese• arch Center 
State University of New York 
Albany , New York 

Gentlemen: 

I am interested in obtaining a document you have in your 
files . This is your publication no . 31:39-46. "~ iotelemetry 
System for Elk, Yellowstone Field Expedition V." by 
F.C. & J.J. Craighead (1965). Would you please send me 
a copy of this as soon as possible, as I need it for 
immediate research. If there is a charge please bill me. 

Ver;:µ, 
(Mrs.) Larry Hughes 



R ElV L.U ut ' i~/1 

--~►~The Secretary 
United States Naval Institute 
Annapolis 
M::irvland 

29 A11gust 1971 

Dear Sir 

Klaus Bung 
c/o B Luther 
4048 Ledgewood, Apt 13 
Cjncinnati, Ohio 45229 

Ch p 318 of your publication 'How to survive on land and s ea', 
you mention a 'lightweight Army jungle hammock with mosquito net 
sidewalls' 

I am at present preparing x for a one-man expedition to Sout h America 
and am most anxious to purchase the above piece of equipment. Would 
you be kind enough to inform me where it can be obtained and how much 
it costs? If it is available from you would you please send me one 
suc h ham.nock immediately, and I shall send you a cheque by return of 
post 

I look forward to hearing from you 

Yours sincerely 



\ 

September 16 , 1971 

Klaus Bung 
c/o B. Luther 
4048 Ledpewood apt . 13 
Cincinnati, Ohio 45229 

Dear Klaus , 

ThP Navalinsti tute forwar•d,ed your lF?tter of 2 9 .A up-ust 
tc see if I c uld ans·ver your questicn . The light weight 
j unc l e hammocks th2t we -r,entioned in th~ book "How To Survi VI'? 

On L.=md And Sea" w~re rr,ilitary issue . "ou might be abl~ t o 
ick up one cf these at an Army Surplus depot er at an Army 

Surplus store . Th""Y were availabl some y'?ars ago . G od Luck . 

Sincerely , 

Frank C. Craighead Jr . 

Fcc,Jr/ mh 



~ 70eAhyalt ~ 
FOUNDED 1887 

Dr. Frank Craighead, Jr. 
Environmental Research Institute 

Box 156 
Moose , Wyoming 83012 

Dear Dr. Craighead: 

September 17, 1971 

LINCOLN, 

NEBRASKA 

68504 

This is a follow-up letter concerning our discussion by telephone on Wednesday 

of this week. As stated in that conversation, we would be delighted to have you 

speak at our convocation on November 19, 1971. This is a school convocation, 

intended for the benefit of our students and hence would be attended primarily 

by them. Our general theme for this semester's convocations is entitled, "Where 

is America going?" The conv ocation is held at 10:00 a. m. that Friday in our 

auditorium, which seats 1200. _ During the ll:00 hour, it is the customary 

procedure to move to another location and talk informally with students who may 

want to ask questions. It would be possible to use 16MM, as a rear screen 

projector can b e used with a screen on the stage of the auditorium. 

In addition to speaking at the convocation, we would want you to speak two times 

the day b e fore to our biology majors and other interested people. The usual pro­

cedure is to hold a 3:00 p. m. and an 8:00 p. m. lecture. This would be held in a 

smaller auditorium, where a udio-visual e quipment is easily used. Thus , if you 

can arrange to come, you would be involved for two days, November 18th and 19th, 

b e ginning in the afternoon on Thursday, and finishing in the afternoon on Friday. 

You would receive $300. 00 honorarium plus trav el and accommodation expenses. 

I feel that your work with radio transmitters would demonstrate modern approaches 

to the study of large wild animals and how data retrie v ed is useful to man in order 

that he can co-ex ist with these large animals. The question which I feel is relevant 

to this general theme and pertinent to all Americans is- -Will there be room for t he 

grizzly, elk, moose, etc . in America, and if not, what will we have lost? 

I sincerely hope that you can come and share with us some of your fascinating re search. 

The area of conservation and management o f big game animals is one which I feel the 

public is just awakening too, and realizing that e cology involv es more than picking 

up tin cans. 

Sincerely y ours, 
'1 

-11 tt, ?. ~ 17cc:.., 
Glen E. Dappen 



Sept mber 24, 1971 

Dr. Glen E . Dappen 
Nebrask~ Weuleyan University 
Linccln, ttebrask~ 68504 

Dear Dr. Da?pen , 

Since our phcne conversation I scrutiniz~d my schPdul 
and w~nt OVPr thr- wcrk ')lan -=-er t:1r> next ccuplr> of r.ont11s . 
1 ~as hep ful that I ccul~ arranre ~ tri> tc l~braska ~P" leyan 
Univ rs: Ly to t a lk to your studeu L::. en ildli f:p re-cQ rch e mohasi iin p: 
bictPlPt"etry. Thi w uld ollcw the t1-t~11.o "JhPT'P Is " ''1Prica 
';oing?" I even WP t sc far as tc sort slir-1 G and or, anize mat rial 
on thP subject . However , I a'11 rPluctant to state that I eventually 
rPalized tha it ms unrealiwtic For rnP to try to make this trip . 
at ti.;; time. 1 just .1us1.: 3ay "Jo'' • ! 1YrPatly ap~>rPciate 
· e i vicatlon to spPak at thP convocation and hopP tnat I mi pht 

b~ ublP. to lecture to your studn; t bod; at scr11P fu·Lur~ d tf>. 

SincerE-ly , 

fr3n C. Crai rh ad J • 

FCC ,Jr/mh 



SeptembPr 24, 1971 

r r. JP ff 'Jebs er 
9 5 7 .as Hmliday 
Pocatello, Idaho 

DPar Je f, 

I had a short but nicP. visit with Dill Sharf an and hin 
wifP. whPn thf> / dropDPd by th cabin a few days ar;o. Bill saic~ 
t,1at you nrc- in llhP process or moving SC' I hope that this letter 
rP. ches you. I've bPen p,i ving sone thourht to various publications 
sincP. I last talked with you. I hav. a nurnbPr or t:1ings in 11iind 
that I would like to explore further . Perhaps we can yet topether 
and see if any of the~ are worth pursuinr, . ~hP next ti~P I drive 
to Idahc Falls I'll try tc, COP"e on to Pocatell , but will rriv"! 
you a call in r1dvancP . If your' e r.roinp. to be un this way lPt 
m know and I will arranlre my schPdulP. to ··~t together with yc-u . 

Regards, 

Frank 

FCC,Jr/Mh 
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© Envi ronment League Incorporated, 1970 

lliTRODUClliG SIMULTANEOUSLY FOR 
THE FIRST TIME ANYWHERE, TWO 
EMERGlliG FORMS OF POLLUTION 
WHICH, WE FEAR, HA VE UNLIMITED 
POSSIBILITIES. ONE rs SOIL POLLUTION: 
In the good old days, when the cattle did 
roam and the deer and the antelope played, 
most everybody manifested an earthy appre­
ciation for a load of manure. Today, how­
ever, livestock in some Midwest states are 
fattened for market in feedlots with densities 
running as high as 130. 000 cattle on a 50-
:,cre p lot._ Indeed, as Ohio State agricultur­
al engineer E. Paul Taiganides has noted, 
an exemplary environment has been created 
for the care and nurture of the "front end" 

of livestock. "But the other end of the ani­
mal, 11 says Dr. Taiganides, "was either 
forgotten or not fully considered in the 
early designs of automated production units. 11 

And what an oversight. Indelicate but im­
possible for environmentalists to ignore is 
our annual accumulation of one billion tons 

<;_f animal manures. 
Where runoff control techniques are ig­

nored or inadequate, agricultural wastes 
can cause frightful amounts of pollution. 
Tests by University of Iowa engineers, for 
example, determined that a creek in a 
sparsely populated rural area carried a 
pollution load into the Iowa River at one time 
last spring equivalent to that of 180,000 
people. The engineers attributed this condi­
tion almost entirely to agricultural sources. 

But livestock isn1t even half of the soil 
pollution story. Consider, courtesy of Ohio 
State researchers, all of the other stuff 
that gets dumped into, or onto, the earth: 

*Over 8 tons of crop residues and fruit 
and vegetable peelings for each family. 

*Over 20 million tons of junked cars, 
plus numberless other tons of discarded 
machinery and tools. 

William Houseman, Editor 

*Untold millions of dead domestic and 
wild animals and birds, including 40 or 50 
million chickens from commercial opera­
tions. 

~' 150 million tons of garbage . 
And if you think soil pollution is bad 

now, wait till the year 2000. Unless some­
thing truly brobdingnagian is done about 
those unholy twins--overpopulation and de­
spoliation--there will be twice as many of 
us (let1 s not even think about pigs, cows and 
chickens!} defiling the good earth . .•.. AND 
THE OTHER EMERGlliG POLLUTION, 
THANKS TO AN INSATIABLE DEMAND 
FOR ENERGY, IS THERMAL: With the on­
rush of atoms for peace and all that, we 1re 
up to the same old technological game of 
being too late smart. To paraphrase Harry 
S. Truman, if you can1t stand the heat, get 
out of the environment. For responsible 
experts are forecasting that by the year 
2000 energy consumption in the U.S. will 
i_ncrease 6. 7 timesJ and waste heat d is­
charged from generating plants will increase 
10 times. What are we going to do about con­
trolling all of this? It .is estimated that a 
full third of all this country 's r unoff will be 
needed merely to satisfy the cooling needs of 
the power industry. 

The standard answer of A. E. C. spokes­
men, as nearly as we have been able to 
divine, goes like this: "Yes, you do get a 
little heat in generating nuclear energy. 
But what about all of that pollution caused 
by fossil fuels? 11 

In most states, water quality standards 
have been established to provide for maxi­
mum temperatures and rates of temperature 
change in rivers and streams. But who is 
going to bet that such standards can be 
maintained as power demands keep rising? 
Indeed, the very fact of ever-increasing 
nuclear power facilities challenges the 
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stability of any standard devised for today. 
At all events, any standard will be meaning­
less unless it is actually determined by en­

vironmental research that has scarcely got 
off the ground as yet. As Dr. Donald 
McDonald of the University of Iowa puts it, 
"The problem will not only require engineers 
and ecologists to work together in selecting 

sites for power installations. It will also 
call for sociologists, economists and urban 

and regional planners to devise a larger 
plan that will permit application of known 

principles of ecology." 

HOLY MOSES: We sort of wish Robert 
Moses had the grace to keep his yap shut 
about environmentalists. Warning against 
the consequences of challenging "environ­
mental Daniels just come to judgment, 11 the 
architect of the world1s worst world's fair 
recently vented his bottomless supply of 
spleen before the American Society of Civil 
Engineers. Mr. Moses fears that if we don't 
tone down the 11 crusade for instant environ­

mental salvation from all the sins of too 
free enterprise and undisciplined industrial 

civilization ••• the entire subject is sure to 
get more and more deeply into politics and 

to end in cynicism and disappointment. " 
Where does Mr. Moses imagine the 

"entire subject" has been during the past 
half century? Right in the grip of lobbyists 

who have been beautifully rewarded for 
perpetrating environmental plunder through 

their machinations in every important seat 

of government. 
The reason we wish Mr. Moses would 

shut up is not merely because he has been 
jawing dyspeptically for 60 years. Just 
when our free enterprisers are beginning to 
recognize the merits of environmental 
accountability, and just when our industrial 
civilization sees it had better discipline it­
self or die, Mr. Moses manifests his com­
pulsion to show off again. 

MAN-BOOMS AND GANG-BOOMS: It is said 

that Stanley Kubrick got the idea of doing 
Strangelove from reading Army and Navy 
periodicals. Let us plant the seed of another 

fantasy by quoting from William A. Shur cliff's 

slim and sober volume, S/S/T and Sonic 
Boom Handbook (Ballantine, 95 cents): 

"Suppose the SST proponents I dreams 
come true: supersonic flight over land is 
permitted, the people of the world are pros­

perous and are willing to pay extra-high 
fares to travel by SST, and large numbers of 

SSTs are built and put into use. Specifically, 
suppose the U.S. S, R. sells 200 of its Tu-144 

SSTs, the British and French sell 400 Con­
cordes, and Boeing Co. sells 1,200 of its 
B-2707-300 SSTs (making about $64 billion 

worth of SSTs in all). How much damage 
would these planes I boom do to buildings? 

"No exact answer can be given, but a 
rough estimate can be made .... Suppose each 
of the 1,800 SSTs makes many trips a day, 
traveling 9, 000 rpiles a day at supersonic 
speed. This makes a total of ( l 800)X( 9000)= 
16,200,000 SST-supersonic miles a day. Let 

us assume that half of these miles--
8, 100, 000--are over land. If the bang-zone 
width is 50 miles, the total number of square­

miie-booms will be ( 8, 100, 00O)X(50), or 

about 400,000,000. 
"How much damage would these booms 

do to buildings? First, let us convert the 
square-mile-booms to n1an-booms. Then we 
can use the actual-damage-payments figure 
of $600 per million man-booms, based on 
the major sonic boom tests .•.. If on the 
average there are 100 persons per square 
mile (which may be typical of much of the 
U, S. A. in 1990), the total number of man­
booms per day will be (400,000, 000)X(l00)= 

40,000,000,000. At $600 per million, this 
amounts to (40, 000)X($600)=$24, 000, 000 

damage per day." 
Or, since Dr. Shurcliff stopped banging 

away at this point, $8,760,000,000 per year. 

Pow. 

CHARLES ABRAMS WAS A GREAT EN­
VIRONMENTALIST BEFORE THERE WERE 
SUCH PEOPLE: And with his death recent­
ly, this country lost the very personnifica­
tion of urban enlightenment. Nobody knew 
better that a slum is a felony committed by 
society against its own. Nobody knew better 

that a city, marshaling its best resources, 
can be the very core of civilization. If you 

would like to pay your respects to a terrific 
environmentalist and a fine man, we suggest 
that you read Charles Abrams• book, Man's 

Struggle for Shelter. Or if you have read it 

once, read it twice. 
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EXPO 70 1S OPENING, AND WE'VE GOT 
THE BIG WINNER: Structures like the U. S, 

Pavilion at Osaka are what world's fairs are 
supposed to be about: opportunities for the 
world's bright, innovative, resourceful 
people to show their stuff. Comprising the 
American design team were three archi­
tects--Lewis Davis, Samuel Brody and Alan 
Schwartzman--and three designers--Ivan 
Chermayeff, Thomas H. Geismar and 
Rudolph deHarak. The oldest is 45, and they 
all worked hand in glove. To create an en­
vironment with the largest and lightest clear­

span, air-supported roof ever built, the 
Americans had to be bright. To devise a 
structure that can carry up to 20 times its 
own weight and at the same time be typhoon­

and earthquake-proof, the designers had to 
be innovative. And to build such a spectac­

ular exhibit on a widow's mite, the team had 
no choice but to be resourceful. Actually the 
third design drawn up by the winning team on 

account of Congressional budget whittling, 
the U, S, Pavilion was actually designed and 
built for less than $4 million of a U, S, I. A. 
budget of $10 million. The other $6 million 

was allocated for administrative and other 
government costs. 

The section drawing clearly shows the 
structural concept. Earth was scooped out 
in the center of the site and banked in a 
supereliptical berm which was then covered 
with asphalt tiles. The enormous white roof, 
supported by four blowers and a crosshatch 

of cables, lets in light by day and radiates 
light outward at night. Within the cavernous 
2741 by 465 1 space, there are 100,000 square 
feet of floor space. A traffic pattern allows 

10,000 people to pass through the Pavilion 
hourly--twice the number who negotiated the 
U. S, Pavilion at Montreal I s Expo 6 7. Unlike 

many showboating world's fair structures, 
our Osaka exhibit has long-range environ-

mental implications. It has established the 
feasibility of a cable and air-supported 
superspan. The technique can be adapted to 

provide a controlled environment over sta­
diums, over commercial centers, even crops. 

It might even be copied by the Japanese. 

WHITHER MAINE: As Maine seems to be 
going, environmentally, so should the re st of 
the country. No state, for example, has 
concentrated the coming political campaign 
issues more tightly around the environment. 
For an overview of the Maine scene, we 
solicited a letter from John N. Cole, an 
in-residence environmentalist and editor of 
the Maine Times, a weekly newspaper 
growing justly famous all over the country. 
Following are Mr. Cole's observations: 

"Maine's two major gubernatorial candi­
dates have officially started an election race 
that is almost certain to be marked by the 
state's first environmental campaign. In­
cumbent Governor Kenneth M. Curtis, a 
young (39) Democrat, is seeking a second 
four-year term in one of the most environ­
ment-conscious states in the union. His de­

clared opponent (although both men face 
fringe opposition in party primaries) is 
Maine's current Attorney General--middle­
aged (49) Republican James S. Erwin. 

"In their respective announcements 
(Erwin, Feb. 16 and Curtis Feb. 17), both 

men put Maine I s environmental crisis at the 
top of their issues list, although each ex­
pressed his concern in different terms. 
Governor Curtis said Maine must continue 
to build its economic-industrial base while 
taking precautions to see that maximum en­

vironmental safeguards are also maintained. 
Candidate Erwin said Maine should stop en­
ticing industries which are high environ­
mental risks, like oil refineries and other 
potential polluters, and should instead con-
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centrate on recruiting low-pollution manu­
facturing types like electronics plants or 
plastic stamping operations. 

11 These brief, generalized remarks may 
go into campaign history books as the open­
ing verbal shots in what may be the longest 
exchange of environmental gunfire on record. 
For there is little doubt that the voters of 
Maine have put environment at the top of 
their election concerns. The January '70 
special session of Maine's 104th Legislature 
made national headlines with its passage of 
oil conveyance control laws and the assign­
ing of industrial site selection authority to 
the state's Environmental Improvement 
Commission. 

"Not just another commission, this is 
the first appointive body in the U.S. which 
has the power (on paper) to tell an oil 
company it can't build a refinery on the 
Maine coast. Both of these bills got solid 
approval--not so much because lawmakers 
knew what they were doing, but because 
Maine voters raised such a ruckus. 

11 They are still raising it, encouraged 
more than ever by the 104th' s response; 
and, like the aware politicians they are , the 
two gubernatorial candidates are trying to 

reply. 
"But both Curtis and Erwin are afloat on 

relatively strange waters. Their environ­
mental statements thus far have been vague 
and reflexive, and one wonders if this won't 
be the pattern for the entire campaign. If it 
is, Maine will have lost the unique opportu­
nity to listen to its top candidates use their 
campaigns to outline a set of environmental 

goals for their state. 
11 A well-defined environmental plan is 

critical to this state, the last unspoiled 
coastal wilderness in the nation's northeast 
corner. Maine's future rests on environ­
mental decisions that must be made during 
the next 'bne or two gubernatorial terms. Yet 
both current candidates apparently lack the 
professional and technical input they must 
have if they are to outline even a basic en­
vironmental blueprint between now and 

November. 
"Both men need skilled and imaginative 

environmental he.Ip. The one who gets it 
first and uses it best is also the man most 
likely to be Maine's next governor. 

"Of course, if neither man addresses 
himself meaningfully to environmental is sues, 

one will have to be elected. Unfortunately, 
if the winner has no environmental plan when 
he takes office, a gloomy future for Maine 
may well have been determined by default." 

We thank Mr. Cole. Needless to say, we 
are pleased to be sending copies of this issue 

to both candidates. 

YES, HUD IS DOING SOME THING RIGHT: 
In fact, at least several things. Heading 
our list this month is a critical development 
in Operation Breakthrough. Even if the 
houses produced through HUD's competition 
sweepstakes are built of spun sugar, they 
ought to be beautifully sited. The site plan­
ners who have been as signed to do the master 
planning are strictly quality architecture 
and engineering firms. Some of the best 
known: Caudill Rowlett Scott; Skidmore, 
Owings and Merrill; Perkins and Will; 
Eckbo, Dean, Austin and Williams; R TKL, 
Inc.; W ,irster, Bernardi and Emmons, Inc.; 
and Hellmuth, Obata and Kassabaum, Inc. 

Another good thing: HUD has announced 
that an Urban Renewal Demonstration grant 
of just over $300,000 will be used by New 
York's Institute for Architecture and Urban 
Studies to find ways of making city streets 
serve their communities for something be­
sides gasoline alleys. Turning the usual 
process around (put in the sewers and curbs, 
then plunk down houses), the study will ex­
amine the potential of street design itself as 
a means of improving the urban environment. 

And if you are interested in neighborhood 
conservation, BUD'S got a 78-page bibliog­
raphy for you which contains 600 listings of 
books and articles on the technical things 
you should know about residential and non­
residential rehabilitation. The title isn't 
much, Neighborhood Conservation and 
Property Rehabilitation. But neither is the 
price, 70 cents; from Superintendent of 
Documents, U.S. Government Printing 
Office, Washington, D. C. 20402. 
THEN AGAIN, HUD ISN'T DOING SOME­
THING RIGHT: Speaking before a gathering 
of 650architectsandengineers, Sen. William 
Proxmire of Wisconsin said, "It's shocking 
when you think of it, but we have no national 
policies for orderly urban growth. The 
Department of Housing and Urban Deve lop­
ment has no policy on where it distribute s 
grants . Instead, it's first come first served, 

and the pork barrel. " 
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TALK ABOUT YOUR THREE-CUSHION 
ECOLOGICAL BILLIARD SHOTS: The 
black and white reproduction above fails 
utterly to do justice to a fabric , an idea and 
a cause. The pattern is "Ferns," one of 19 
created for Gree££ Fabrics by Don R. Eckel­
berry, an artist-ornithologist, and his wife, 
designer Virginia Nepodal. All of the 
patterns depict precise but colorful and 
imaginative treatments of plant and bird life. 
All are dedicated to conservation--and that 
dedication is backed up by the decision of 
Gree££ Fabrics to devote royalties from the 
sale of these fabrics to the National Wildlife 
Federation's "Youth in Conservation" pro­
gram. That's our idea of an entrepreneur. 

TURNING THE SCREWS: Rep. John D. 
Dingell of Michigan, plus four other Con­
gressmen, have introduced legislation which 
authorizes private damage suits against 
businesses or individuals responsible for 
air, water or noise pollution .•.. To demon­
strate in unmistakable terms its rising en­
vironmental expectations, the U.S. House of 
Representatives is well on its way to estab­
lishing within its membership a Committee 
on the Environment. Over a quarter of the 
members to date have co-sponsored the 
necessary resolution. When the Committee 
becomes a fact, it will assume full legisla­
tive powers to oversee such environmental 
quality problems as air and water pollution, 
solid wastes, weather modification, acoustics, 
pesticides and herbicides ..•. Despite abuse 
by AEC spokesmen at a joint committee 
hearing, Gov. Harold LeVander of Minnesota 
recently threw down a potentially far-reach-

ing challenge when he declared, "It is the 
position of the State of Minnesota that it has 
the right to set limits on radioactive dis­
charges from nuclear plants more restrictive 
than the standards of the Atomic Energy 
Commission. " The inference is clear: 
Where environmental threats are concerned, 
states are reversing their historic foot­
dragging role and putting stiff pressure on 
Washington .... Surely to the Administration's 
surprise, President Nixon's own study group 
on urban renewal has recommended that the 
Federal renewal programs press ahead "to 
help exorcize the specter of increasing 
apartheid." The group thinks more, not less, 
building should be carried out in the center 
city with the aim of bringing together people 
of various ethnic and economic circum­
stances .••. The not-so-cruel sea may soon 
be treated more kindly. Sen. Gaylord Nelson 
of Wisconsin has introduced a bill "to end 
America's frontier days on the high seas. 11 

To avoid control costs, Senator Nelson says 
cities and industries dump nearly 37 million 
tons of wastes into the marine environment 
each year . The two-part bill will prohibit 
all waste disposal in the ocean and the Great 
L akes by 1975--unless no feasible alternative 
exists, and then for only time enough to find 
a solution. A second part of the bill is aim­
ed at stopping ocean disasters by establishing 
a broad new environmental management pro­
gram in Interior. Before the Secretary of 
the Interior is allowed to grant a lease for 
undersea activity, he must hold public hear­
ings, carry out thorough ecological studies, 
and get his management plan approved by the 
President's White House Council on Environ­
mental Quality. 

A POLITE SUGGESTION TO MR. FRED L. 
TURNER, PRESIDENT OF THE 
MC DONALD'S HAMBURGER CHAIN: If 
your company plans to spend $450,000 to 
light the American flags outside your many 
outlets, as reported in the biweekly report 
Business & Society, how about this: Throw 
in another half million or so and mount an 
educational program to acquaint your custom­
ers with the need to eradicate visual pollu­
tion in all of the communities in which 
McDonald's operates. In so doing, you, sir, 
could be a regular American hero. At least, 
in our book. 
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HOW TO BE ECOLOGICALLY IN' THE SWIM--

A SELECT CANVASS OF. EFFECTIVE PRIVATE 

GROUPS THAT ZERO IN' ON ECOLOGY'S BASICS: 

AMERICAN CETACEAN SOCIETY 

4725 Lincoln Boulevard 

Marina del Rey, California 90291 

AMERICAN COMMITTEE FOR IN'TERNA TIONAL 

WILDLIFE PROTECTION cfo Conservation Off. 

American Musewn of NaturalHistory 

Central Park West at 79th Street 

New York, New York 10024 

AMERICAN CONSERVATION ASSOCIATION, me .. 
30 Rockefeller Plaza 

New York, New York 10020 

AMERICAN FISHERIES SOC IE TY 

1040 Washington Bldg., 15th & .New York Ave. 

Washington, D. C. 20005 

AMERICAN FORESTRY ASSOCIATION 

919 17th Street, !'{. W. 

Washington, D. C. 20006 

AMERICAN INSTITUTE OF BIOLOGICAL SCIENCES 

IN'C., 3900 Wisconsin Avenue, N. W. 

Washington, D. C. 20016 

AMERICAN LITTORAL SOCIETY 

Sandy Hook 
Highlands, New Jersey 07732 

AMERICAN ORNITHOLOGISTS' UNION, IN'C. 

cf o President: John W. Aldrich 

Bureau of Sport Fisheries & Wildlife 

U.S. Department of Interior 

Washington, D. C. 20240 

AMERICAN SOCIETY OF ICHTHYOLOGISTS AND 

HERPETOLOGISTS cfo President: W. I. Follett 

C a lifornia Academy of Sciences 

Golden Gate Park 

San Francisco, California 94118 

AMERICAN SOCIETY OF LIMNOLOGY AND OCEAN­

OGRAPHY, IN'C. , Office of Oceanography & 

Limnology, Musewn of Natural History 

Smithsonian Institution 

Washington, D. C. 20560 

AMERICAN SOCIETY OF MAMMALOGISTS 

cfo President: Richard G. Van Gelder 

American Musewn of Natural History 

Centra l Park West at 79th Street 

New York, New York 10024 

AMERICAN WA'.I'ER RESOURCES ASSOCIATION 

• . • P. 0, Box 434 

Urbana, Illinois 61801 

AR TIC IN'STITUTE OF NOR TH AMERICA 

1619 New Hampshire Avenue, N. W. 

Washington, D. C, 20009 

ASSOCIATION OF INTERPRETIVE NATURALISTS 

1251 East Broad Street 

Colwnbus, Ohio 43205 

CITIZENS COMMITTEE ON NATURAL RESOURCES 

1346 Connecticut Avenue, N. W. 

Washington, D. C. 20036 

CONGRESS ON POPULATION AND ENVIRONMENT 

cf o President: Richard D. Lamm 

555 Petrolewn Building 

Denver, Colorado 80202 

CONSERVATION AND RESEARCH FOUNDATION,INC. 

cfo President: Richard H . Goodwin 

Box 1445, Connecticut College 

New London, Connecticut 06320 

CONSERVATION ASSOCIATES 

1500 Mills Tower, 220 Bush Street 

San Francisco, California 94104 

CONSERVATION EDUCATION ASSOCIATION 

cf o President: Clarence Billings, Superintendent 

of Education, Missouri Dept. of Conservation 

P, O. Box 180 
Jefferson City, Missouri 65101 

CONSERVATION FOUNDATION, THE 

1250 Connecticut Avenue, N. W. 

Washington, D. C. 20036 

CONSERVATION LAW SOCIETY OF AMERICA 

cfo Exec. Secy.: Robert W. Jasperson 

1500 Mills Tower 

San Francisco, California 94104 

COOPER ORNITHOLOGICAL SOCIETY 

cf o California Academy of Sciences 

Golden Gate Park 

San Francisco, California 94118 

J. N. "DIN'G" DARLING FOUNDATION, IN'C. 

cfo Central National Bank & Trust Co. 

Des Moines, Iowa 50304 

DEFENDERS OF WILDLIFE 

1346 Connecticut Avenue, N . W. 

Washington, D. C. 20036 

DUCKS UNLIMITED 
P. 0, Box 66300 
Chicago , Illinois 60666 

ENVIRONMENTAL DEFENSE FUND, INC. 

P. b. Box 740 

' 

Stony Brook, New York 11790 

ENVIRONMENTAL RESEARCH IN'STITUTE 

Box 156 
Moose, Wyoming 83012 

FOREST HISTORY SOCIETY, IN'C. 

P. 0, Box 1581 

Santa Cruz, California 95060 

FRIENDS OF AFRICA IN AMERICA 

330 South Broadway 

Tarrytown, New York 10591 

FRIENDS OF THE EARTH 

451 Pacific Avenue 

San Francis co, California 94133 

FRIENDS OF NATURE, INC • 

Brooksville, Maine 04617 

GAME CONSERVATION SOCIETY 

17 We st 60th Street 
New York, New York 10023 

IN'TERNATIONAL COUNCIL FOR BIRD PRESER­

VATION cfo Chairman; Roger Tory Peterson 

Neck Road 
Old Lyme, Connecticut 06371 

IN'TERNATIONAL GAME FISH ASSOCIATION 

2190 S. E. 17th Street 

Fort Lauderdale, Florida 33316 

IN'TERNATIONAL SHADE TREEE CONFERENCE, INC. 

3 Lincoln Square 
Urbana, Illinois 61801 
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IN'TERNA TIONAL UNION FOR CONSERVATION AND 

NATURAL RESOURCES 

1110 Morges, Switzerland 

IZAAK WALTON LEAGUE OF AMERICA 

1326 Waukegan Road 

Glenview, Illinois 60025 

JOHN MUIR INSTITUTE FOR ENVIRONMENTAL 

STUDIES, 451 Pacific Avenue 

San Francisco, California 94133 

NATIONAL ACADEMY OF SCIENCES -NATIONAL 

RESEARCH COUNCIL, 21 01 Constitution Ave. 

Washington, D. G. 20418 

NATIONAL ASSOCIATION OF SOIL AND WATER 

CONSERVATION DISTRICTS 

1025 Vermont Avenue, N. W. 

Washington, D. C. 20005 

NATIONAL AUDUBON SOCIETY 

1130 Fifth Avenue 
New York, New York 10028 

NATIONAL GEOGRAPHIC SOCIETY 

1145 17th Street, N. W. 

Washington, D. C, 20036 

NATIONAL MOSQUITO CONTROL - FISH AND WILD­

LIFE COORDINATION COMMITTEE 

cfo Secretary: C. H . Smith, Entomology 

Research Div. Agricultural Research Service, 

U, S, Department of Agriculture 

Beltsville, Maryland 20705 

NATIONAL PARKS ASSOCIATION 

1701 18th Street, N. W. 

Washington, D. C. 20009 

NATIONAL PRAIRIE GROUSE TECHNICAL COUNCIL 

cf o Chairman: Malcolm M. Exendine 

Wildlife Conservation Dept., Box 56 

Elk City, Oklahoma 7 3644 

NATIONAL RECLAMATION ASSOCIATION 

897 National Press Building 

Washington, D. C. 20004 

NATIONAL WATERFOWL COUNCIL 

cfo Chairman: John R. Woodworth 

Director , Idaho Fish and Game Dept. 

Box 25 
Boise, Idaho 83707 

NATIONAL WILDLIFE FEDERATION 

14l·Z,, 16th Street, N> W. 

Washington, D, C, 20036 

NATURAL RESOURCES COUNCIL OF AMERICA 

cf o Chairman: Richard H. Stroud 

719 13th Street, N. W. 

Washington, D. C, 

NATURE CONSERVANCY 

1522 K Street, N. W. 

Washington, D. C. 20005 

NOR TH AMERICAN WILDLIFE FOUNDATION 

709 Wire Building 

Washington, D. C. 20005 

OPEN SPACE INSTITUTE 

145 East 52nd Street 

New York, New York 10022 

OYSTER IN'STITUTE OF NOR TH AMERICA 

22 Main Street 
Sayville, Long Island, New York 11782 

POPULATION CRI_SIS COMMITTEE 

1730 K Street, N. W: 
Washington, D, G, ·20006 

POPULATION REFERENCE BUREAU 

1775 Massachusetts Avenue, N. W. 

Washington, D. C. 20036 

RACHEL CARSON TRUST FOR THE LIVIN'G 

ENVIRONMENT, IN'C. 

8940 Jones Mill Road 

Washington, D. C. 20015 

RESOURCES FOR THE FUTURE, INC. 

1755 Massachusetts Avenue, N. W. 

Washington, D. C. 20036 

ROCKEFELLER FOUNDATION, THE 

111 We st 50th Street 

New York, New York 10020 

RUFFED GROUSE SOCIETI OF AMERICA 

cfo President: George E. Ford 

81 Indian Spring Lane 

Rochester, New York 14618 

SCIENTISTS"' IN'STITUTE FOR PUBLIC 

INFORMATION 
30 East 68th Street 

New York, New York 10021 

SIERRA CLUB 
1050 Mills Tower 

San Francisco, California 94104 

SOC IE TY FOR THE PRESERVATION OF BIRDS 

OF PREY 
Box 293 
Pacific Palisades, C a lifornia 90272 

SOIL CONSERVATION SOCIETY OF AMERICA 

7515 N. E. Ankeny Road 

Ankeny, Iowa 50021 

THORNE ECOLOGICAL FOUNDATION 

1229 University Boulevard 

Boulder, Colorado 80302 

TRUSTEES FOR CONSERVATION 

251 Kearny Street 

San Francisco, California 94108 

WHOOPIN'G CRANE CONSERVATION ASSOCIATION 

R.R. 1, Box 323 

Kula, Maui, Hawaii 96790 

WILD ANIMAL PROPAGATION TRUST 

O glebay Park 
Wheeling, West Virginia 26003 

WILDERNESS SOCIETY, THE 

729 15th Street, N. W 

Washington, D, C. 20005 

WILDLIFE MANAGEMENT IN'STITUTE 

709 Wire Building 

Washington, D, C. 20005 

WILDLIFE RESTORATION, IN'C. 

1 7 We st 60th Street 

New York, New York 10023 

WILDLIFE SOCIETY, THE 

Suite S-176, 3900 Wisconsin Ave. ,N. W, 

Washington, D, C. 20016 

WORLD WILDLIFE FUND 

Suite 728, 910 17th Street, N. W. 

Washington, D. C. 20009 
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TEN TEMP TlliG WAYS TO TOSS IN A 
TIMELY CONSERVATION DOLLAR: On the 
very sound theory that more people would 
contribute to worthy conservation causes if 
they knew just what their money was buying, 
the Nature Conservancy is putting price tags 
on its wares. The map above pinpoints ten 
projects aimed at attracting you one way or 
another. One way is through geographic af­
finity; another, your environmental predilec-

. tion. As most of you know, the Nature Con­
servancy does a tremendous conservation 
job as the pre-eminent specialist in acquir­
ing land for fully protected preserves and 
sanctuaries. The ecological variety found in 
these ten areas (the Conservancy has others, 
of course) is fascinating. For example, 
starting clockwise in New York: 

1. Eldorado Shores, N. Y. Virtually the 
only remaining waterfowl sanctuary at Lake 
Ontario1 s eastern end. Balance needed: 
$35,000. 

2. Clausland Mountain, N. Y. A 500-
acre mountain just below the Tappan Zee 
Bridge on the Hudson; was doomed to be­
coming a housing development until saved by 
citizen action. Balance needed: $200, 000. 

3. Wolf Island, Georgia. An important 
sanctuary• largely salt marsh. Balance 
needed: $75,000. 

,f. Fuchs Hammock, Fla. 15 acres rich 
in rare flora. Balance needed: $40,000. 

5. Murphey' s Pond, Ky. In the state's 
southwest corner, 235 acres of cypress 
swamp filled with animals, birds and rep­
tiles. Balance needed: $55, 000. 

6. Pleasant Valley, Mo. Unusual cave 
south of St. Louis surrounded by a 40-acre 
hardwood forest. Balance needed: $8, 500. 

7. Redbud Valley, Okla. Near Tulsa, 80 

acres of varied habitat (river bottom, cliffs, 
prairies, woods}. Balance needed: $45,000. 

8. Ezell's Cave, Tex. Home of the rare 
blind salamander and other unusual life 
forms. Balance needed: $6,200. 

9. Lower Tubbs, Cal. Key 330-acre 
tract in preservation of San Pablo Bay and 
San Francisco Bay. Superb shorebird and 
duck habitat. Balance needed: $240,000. 

10. Dishman Hills, Wash. Near Spokane, 
80 acres of cliffs, ravines, woods. Balance 
needed: $6,000. 

Take your pick, then send your contri­
bution to: The Nature Conservancy, 1522 
K Street, N. W., Washington, D. C. 20005. 

IF WE CAN SEND A MAN TO THE MOON 
DEPT. Chairman Clay L. Cochran of the 
newly organized, nonpartisan Rural Housing 
Coalition thinks a country that can spend 
$63 million to "shoot the moon11 and a cool 
trillion over 25 years on the military ought 
to be able to dig up a little scratch to help 
our wretche dly housed r ·ural poor. Mr . 
Cochran describes current rural housing 
programs as 11 a poor joke--layer on layer of 
patchwork law so complex that those who want 
to take advantage of the law have to hire spe­
cialists to help them find their way through 
the maze. 11 

We find the Coalition's logic compelling 
when it suggests that decent rural housing 
will take some of the pressure off urban 
ghettos , which are characteristically over­
crowded with rural people who came to the 
city to escape rural slums. 

A BILL CONGRESS SHOULDN'T BOTTLE: 
Two of the most environmentally aggressive 
Congressmen, Rep. Abner J. Mikva of 
Illinois and Rep. James Scheuer of New York, 
have introduced a bill 1

1to put the •return' 
back into 'no-return' bottles. 11 The idea 
behind the bill is to provide an incentive for 
both bottlers and consumers to favor refill­
able containers. The bottler would package 
his product in containers which require 
deposits, or to fill bottles upon which a tax 
is paid. The tax would be refundable when 
the bottle is returned. 

Another laudable provision of the bill 
provides for non-refundable taxes to be 
levied on certain kinds of plastic containers 
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which are hard to destroy. The aim of these 
taxes, of course, would be to steer manu­
facturers to tax-free and highly degradable 

materials. 

HOW THE DESIGN PROFESSIONALS STACK 
UP--RHETORICALLY • AT LEAST--ON 
ENVIRONMENTAL MATTERS: This past 
month we invited those professional organi­
zations whose members comprise our major 
environment shapers to tell us what they are 
doing for the good of the cause. {We didn't 
include engineers because, though heaven 
knows they do a lot of shaping, we felt we'd 
confine the current exercise to those groups 
explicitly concerned with esthetics.) Here­
with, a condensed interpretation of the 
responses: 

American Institute of Planners. An AIP 
committee on comprehensive health planning 
has published a report on environmental 
factors as they relate to health planning, for 
the benefit of all members and also health 
administrators •••• A 1970 AIP objective 
stresses equal concern for environmental 
quality and urbanization policy .•.. The AIP 
oral e xam for full membership lists 11 en­
vironmental sciences 11 as one of 12 areas of 
concentration for planners .... In fact, an 
AIP survey last summer indicated that many 
members were practicing enviro·nmental 
sciences as a specialty, and many more ex­
pressed a 11 sizable interest11 in the subje ct. 

American Institute of Architects. 
Currently the most gung-ho of all, the AIA 
even invests impressive sums in institution­
al advertising of a purely statesmanlike 
nature •••• Favors a national pollution abate­
ment policy with real teeth •••• Urges legal 
action by government and/ or ·private citizens 
against water polluters, oil spillers, strip 
mine eroders and other perpetrators of de­
spoliation to determine liability for damage 
to the environment •.•. Proposes regional or 
interstate "compacts" with Federal assist­
ance to develop comprehensive regional 
plans .••• Recommends a "National Founda­
tion for Environment 11 that would comple­
ment the Council on Environmental Quality 
and the NationalPollutionAbatementAuthor­
ity; the Foundation would "provide a focal 
point for private citizens and organizations 
to express their environmental concern •••. 
Supports the Urban Design and Development 

Corp. • an AIA spinoff created to involve 
architects in getting results in urban plan­
ning and forming 11 new clients 11 who can 
take action •••• Fosters cooperative coalition 
with AIP members and outside consultants 
to "inject into the 1972 Presidential cam­
paign alternatives to the way most cities are 
developing at their fringes, plus other 
choices the public and politicians could make 
if provided the necessary information. 11 

Industrial Design Society of America. 
Wide-ranging new programs go from setting 
up an interprofessional committee with the 
AIA to promoting a grassroots program to 
"liberate a lot" {meaning, of course, to 
sponsor the acquisition and development for 
public benefit of an odd piece of land in a 
community) ..• .• Among IDSA environmental 
programs under a head of steam: the Damon 
Wood Memorial Awards, established for 
11 designers and others who contribute sub­
stantially to the improvement of the visual 
environment;" a roadside protection commit­
tee, presently developing a cooperative 
thrust with other design groups to combat 
roadside blight; a consumer affairs commit­
tee, established to develop ways for design­
ers to "exert their influence and ideas for 
the benefit of the public. 11 

The IDSA also has a special environment­
al cutting edge unique among the design pro­
fessions. He is F. Eugene Smith, an IDSA 
vice president who has probably done more 
circuit riding in the battle against ugliness 
than anyone, anywhere. He has presented 
slide-talk presentations on our ubiquitous 
environmental mess to over 200 civic and 
fraternal groups since 1966. (Says Mr. 
Smith, "I don't usually give my show for de­
signers and others who already agree with 
me. My audiences are the Rotary, the 
P. T. A. --people who have really never ~ 
the visual pollution all around them. 11

} 

American Institute of Interior Designers. 
In a display of professional comity, the AID 
chipped in last fall with the NSID {see below) 
and bought a New York Times ad. In it, the 
two groups urged all three mayoral candi­
dates to speak their minds on the following 
environmental topics: small crafts indus­
tries; the role, if any, of interior design 
specialists on the Planning Commission; 
preservation of historic landmarks; use and 
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design of school facilities; equal job oppor­

tunity for minorities; art work in public 

buildings; and safety in the streets through 
better lighting. 

Indicative of the AID's expanding concep­

tion of its environmental role, the group this 

year renamed its award program "AID En­

vironmental Awards--1970," and will hence­

forth make awards for outstanding achieve­

ment in the following areas: urban renewal, 

city planning, non-residential architecture, 

transportation design, and education or 
communication. 

National Society of Interior Designers. 

The NSID is pushing hard for a professional 

licensing requirement as a means of di­

vorcing the inferior decorators from the 

trained and talented designers who know how 

to II solve environmental problems within the 

spaces people occupy. 11 Other NSID pro­

grams: an associate membership arrange­

ment for recently graduated design students 

requires that they take courses to enlarge 

their environmental consciousness ••.. In 

cooperation with the AID, the group is work­

ing on a program to establish minimi.un 

standards for curricula and interior design 

faculties ••.. Following conversations with 

HUD for the purpose of encouraging the use 

of interior designers in government-spon­

sored housing activities, the NSID is looking 

for ways to reinforce an argi.unent that still 

hasn1tknockeddown barriers •••• The group's 

Interior Environment Research Council acts 

as a library and research tool; and another 

key committee, on architecture liaison, does 

its best to minimize professional friction 

and to heighten on-the-job cooperation. 

WHOLE HOG FOR THE WHOLE EAR TH 

CATALOG: Just because they said some­

thing fairly nice about us in their latest 

is sue isn't why we think Whole Earth Catalog 

is the most refreshing publishing venture of 

the year. The ad man who reads Ad Age on 

the train, the hardware man who reads Hard­

ware Age on the train, the steel man who 

reads Iron Age on the train--if they'd all 

throw their trades' insecurity blankets aside 

and read the Catalog, they'd be better 

husbands, better ecologists, and probably 

better practioners of their trades. That's 

Whole Earth Catalog, 558 Santa Cruz, 
Menlo Park, California. 

THE CLEAN AIR CAR RACE ISN'T AS 

SI LL Y AS THIS PICTURE MAKES IT 

SEEM: Having learned that the first entry 

in next August's Clean Air Car Race was 

ready for public viewing at M. I. T. , we ask­

ed the P.R. people if the car was funny­

looking. They didn't know, the y said, but 

promised to send along a picture of it. De­

scribed as a "hybrid" vehicle, the above 

electric powered car was designed byM I. T. 

students David A. Saar and William W. 

Carson, who are shown in a funny-looking 

picture with Gov. Francis Sargent of Massa­

chusetts and a bottle- bopping .colleen named 
Colleen Keough. 

ENOUGH OF THAT CONVENTIONAL 

MEDICAL WISDOM: "There is remarkably 

little sentiment •anywhere in the Harvard 

Medical School for continuing to do the old 

things in the old ways, " said Dean of the 

Faculty Robert H. Ebert recently. 11 The 

boldness with which students state their 

demands and their defiance of authority is 

disturbing to many of the elders, 11 Dr. Ebert 

conceded, "but steadily per spe cti ve s are en­

larging, and productive work is being done." 

One of the largest imaginable medical 

perspectives has been articulated lately by 

Dr. Warren Winkelstein, Jr.• of the School 

of Public Health at the University of Califor-
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nia, who thinks the notion of basing health 

care on the treatment of separate diseases 

is outmoded. What isn't? The total envi­

ronment--and Dr. Winkelstein offers a 

persuasive case. During ten years of re­

search in Buffalo, N. Y. • he determined to 

his satisfaction that people living in .highly 

polluted industrial areas had a death rate 

twice as high as that in wealthier, compar­

atively pollution-free neighborhoods. S_ays 

Dr. Winkelstein, "There is an a ssumption 

that the health status of any community is 

largely a function of the quality and quantity 

of the medical services available to it." Not 

so, as long as the environment remains 

polluted. 

THE WHOOPING CRANES STILL AREN'T 

OUT OF THE WOODS: Possibly the most 

famous of the endangered species, their 

ni.unber has risen to 55. But the National 

Audubon Society has felt obliged to sue the 

Texas Parks and Wildlife Commission, of 

all people, to halt dredging in the San Antonio 

Bay area. Five shell-dredging firms ar_e 

also defendants in the suit. If the dredging 

continues much longer, the Audubon people 

feel sure that the only remaining winter 

feeding grounds of the whoopers will be de­

stroyed--and there will go the rare and 

beautiful birds. 

ENVIRONMENTALLY HARD CHOICES: 

Scarcely any ecological impasse can com­

pare with a head-on conflict between ~on­

se rvationists and recreationists. Neither 

group is nor deserves to be consi~ered en­

vironmental villains. Yet a case in Texas 

focuses on the dilemma. In protrac ted 

legal proceeding s, plaintiffs of a conserva­

tion stripe have succeeded in stopping the 

construction of a golf course at Meridian 

State Park which would destroy a part of 

the habitat of the golden-cheeked warbler. 

In another such collision at Great Lakes 

Estates, Long Island, the issue involves_ a 

salt marsh that skirts a high-priced resi­

dential area. For the first time in village 

history, inci.unbent trustees in this mo:1th's 

election are being challenged--by candidates 

running on a "Save-the-Marsh" platform. 

One disconsolate citizen synthesized the 

whole business when he said, "Beauty is in 

the eye of the beholder." Scanning the 

marsh, he added, "In my eyes a landscaped 

golf course would be as pretty. And it would 

add tremendously to our property values." 

Or, who needs muskrats, raccoons, king­

fishers and great blue herons? 

THE SEASON'S INDISPENSIBLE WORD: 

Consortium. 

SUPER ECOLOGY: Ecology Action, a 

Boston group, plans to open an "ecology 

food store. 11 The ulterior motive is to boy­

cott and II eventually transform" existing 

supermarkets. Some of the stuff the group 

is tired of putting up with are non-returnable 

bottles and cans, foods containing pesticides 

or chemical additives, and cleaning agents 

that are not "bio-degradable. 11 

Ecology Food Store will be a non-profit 

venture, set up to sell organically grown 

foods packaged in re-cy cleable containers. 

Other goodies for the shelves: books such 

as Whole Earth Catalog and Household Ecol­

ogy Handbook, which has "pointers on ho~ 

to run a household in a way least destructive 

to the environment. 11 

The store 1 s help will receive subsistence­

level wages and will grow some of the food 

themselves on land set aside for them by 

farmers in the area. 

We get a little weary just thinking about 

such ecological whirlwinds. 

GENTLE REMINDER TO TEACH-INNERS-­
THE ENVIRONMENT AND VIETNAM 

AREN'T THE SAME THING: Just before 

going to press, we got a reading by _Phon~ on 

the way things were going at the University 

of Michigan, where the Big Idea was born 

and where a barometric kind of advance 

teach-in will take place on March 11-14. 

Our Ann Arbor correspondent said every­

thing was beautiful. All kinds of big guns 

are coming. The Commoners, Muskies, 

Nelsons, Reuthers, Coles, Duboses, 

Browers. And, yes, the president of Dow 

Chemical, Arthur Godfrey and Eddie Albert. 

Something like 14,000 copies of a paper­

back titled The Environmental Handbook 

have been ordered, the grade school kids 
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are making e xhibits, the high school crowd 
is buttonholing grownups, and the g rownups 
are acting almost grow n up. 

We asked our correspondent, "Swell, 
but isn't anybody clobbering anybody or 
jockeying for a top power position? 11 

He replied in plain Midwestern, ''No,., 
everybody just seems to be moving along to­
gether." 

We hope the Ann Arbor way is the uni­
versal way, come April 22. But the activist 
rumblings are building in some parts of the 
country. Why, we aren't sure, unless the 
pathology of this particular epoch requires 
a compulsively strident response to any 
public issue. 

Take ecology. Ecology is order, not 
chaos. So how is it that raspy splinters of 
an ever-splintering student generation are 
shouting, "Be good to the ecology or I'll 
kill you? 11 That's Orwellian. Some ecology 
lovers are not only more pure than other 
ecology lovers but also claim a special dis­
pensation to behave in an ecologically il­
logical way toward their webmates. 

Or take pollution. We hate it, and we 
are not very crazy about the fellow who does 
the polluting. We don't like spitting on the 
street, smoking on an elevator, air-mailing 
garbage out the window, spraying sheep to 
death, flaring radioactive gases, dumping 
raw sewage into drinking water. And we 
most especially don't like individuals, cor­
porations and governments who do these 
things, who should know better, and who 
thumb their noses at those who are offended 
by their obtuseness. 

But who, we ask, would you punch in the 
mouth? Your father? Why not, if he works 
for one of the Big Three whose products 
cause pollution in their making, in their 
operation on our highways, and in their 

COMING NEXT MONTH: 
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death in a junkyard? Or why not picket a 
cousin who climbs telephone poles to fix 
wires that ought to be underground? Or 
tongue-lash your grandmother who owns a 
few shares of U. S. Steel? 

The Teach-In of April 22 wasn't thought 
up as a Love-In (they belonged to the dim, 
dumb 60 1 sJ. But neither has it been designed 
as a keen way for post-adolescents who care 
less for a viable environment than political 
posturing to "topple the ex isting social 
structure. 11 Nor is the Teach-In a taffy pull. 
The environmental rot is deep-seated, and 
fine speeches and piddling appropriations 
will not budge it. 

The Teach-In is for learning, not dis­
mantling. For determining the degree of 
degradation, for fix ing responsibility, for 
assigning accountability, and for redressing 
environmental injury. 

The environment h a s been w a rred upon 
long enough. The Teach-In isn't Vietnam. 
What Anne Morrow Lindberg said the oth er 
day goes for us: "We have not time or 
strength to iose on gestures of remorse or 
recrimination. " 

First Annual Environment Awards Program for American Corporations. 
And just ahead of the National Teach-In, too, so we can spike the guns of 
anybody who says there aren1t any good guys in profit-seeking circles. 

Plus a roundup of where the big Teach-In action is likely to be. 
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The Galaxy measuring machine searches a portion of a Schmidt plate ( 1 
and 2) then by concentric circle scanning centers and measures the star image 
(3 and 4) and displays the profile of the star on an oscilloscope for a computer. 

Automated 
optical 
astronomy 
Help in cataloguing stars 
comes from a computer and 
an automatic plate-scanner 

by F. C. Livingstone 

Poets have made the stars in the 
sky a cliche for infinity or uocouot­
ability, but a tronomers find the 
thought more disturbing than artistic. 
A single plate from a Schmidt camera, 
the astronomer's special photograph­
ing telescope, can contain the images 
of ten of thousands of stars in an 
area a few times the size of the image 
of the moon. 

Each of these images is of potential 
intere t to astronomers, either because 
it may represent a previou ly unknown 
class of object or because it may add 
something to the statistics of known 
classes. But no one can look at them 
al l. Astronomers usually concentrate 
on a few objects they happen to be 
studying, and then put the plate away 
in a file until omeone else comes look­
ing for a specific thing. 

The world's collection of Schmidt 
camera plates contains a wealth of 
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Four tons to catalogue the heavens. 

information waiting to be extracted 
and catalogued. Such a compendium 
would bear especia!Jy on the statistics 
concerning different classes of stars, 
and this is of particular importance in 
testing theories of the structure and 
history of the galaxy and of the life 
cycles of stars. But there has been 
neither the manpower nor the storage 
capacity available for the job. 

Automation is beginning to help. If 
it is as successful as its proponents 
hope, and if it spreads to enough cen­
ters, it may provide new methods for 
cataloguing stars, compiling astronomi­
cal statistics and notifying astronomers 
of the existence of unusual objects. 

Applying automation requires an au­
tomatic plate-scanning machine linked 
to a computer. One such machine, 
called Galaxy, is now working at the 
Royal Observatory in Edinburgh. 
Another is on order for the Royal 

Greenwich Observatory at Herstmon­
ceux in England. 

The design of Galaxy started in 1965 
under the direction of Dr. V. C. Red­
dish of the Edinburgh observatory. The 
basic concept of the machine was the 
work of Dr. P. B. Fellgett, who is now 
professor of cybernetics and instru­
ment phy ics at Reading University. 

The specifications include a cathode­
ray tube that could focus a beam of 
light onto a spot as smaJJ as one micron 
across, a mechanical carriage to hold 
and position the photographic plate to 
an accuracy of one micron, a system 
for measuring the carriage position to 
the same accuracy and an automated 
system to control the motions. 

A contract was let in June 1966 to 
Paul Coradi Scotland Ltd. The machine 
was delivered in March 1969. Though 
the plates are small , the machine is 
large: 6 by 6 by 7 feet with a weight of 
3.6 tons. 

In more than 2,000 hours of run ning 
time so far, Galaxy has located over 
a quarter million tars and determined 
the brightness and color of 40,000. 

The plates used are photographic 
negatives. A star image is a dark spot 
that can be from tens to hundreds of 
microns across. When the spots come 
under the light beam, less light gets 
through them than gets through the ad­
jacent transparent portions of the plate, 
and the drop-off is sensed by a photo­
electric sensor underneath. 

Typically Galaxy will make a first 
pass with a beam about 16 microns 
wide and record the locations of the 
star images on the plate. In this way it 
can find and record 10,000 stars an 
hour. 

When the image positions are known, 
the images can be brought under the 
beam one at a time and scanned with a 
one micron beam. This determines the 
structure of the image, which reflects 
the brightness and color of the star. 
Analy es of this kind can be done at 
the rate of 1,000 an hour. 

So far the greatest problem has been 
programming the observatory's com­
puter to handle the wealth of informa­
tion generated by Galaxy. 

One example of what Galaxy can 
do is a search for newly formed stars 
that the Scottish astronomers are 
making. These are found in inter­
stellar gas cloud . There are many such 
stars per cloud and many such clouds 
scattered around the sky. By the old 
methods of examining Schmidt plates 
by hand and eye, systematic searches 
for newly formed stars could be made 
in only a few locations. Now they can 
be sea rched for and catalogued 
throughout the ky, and their stat istics, 
which are important for theories of 
tellar evolutions, can be well deter-

mined. □ 
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VISCERAL LEARN ING 

Learning to control 

the uncontrollable 

---'L 

Comparison of 
blood-pressure 
learning in rats 

and humans and 
experimental set­
up used in meas-
urements of vis­

ceral responses of 
animals. 

Experiments in controlling involuntary 
visceral responses are building a bridge 
between operant and classical conditioning 

- 30~------------------~ 

by Lawren ce Massett 

About I O year ago, re earchers un­
der the directio n of Dr. eal Miller, a 
psyc hologist at Rockefell er University, 
performed an apparently simple ex­
periment on two groups of dogs. One 
group of animals was rewarded with 
water for increasing its salivation. The 
other group was similarly rewarded for 
decreas ing it sa livation. At the end of 
40 days, the dogs had learned to change 
their norma l patterns of salivation in 
the reward-producing direction. 

The experiment sounds unspectac­
ular. Yet its implications have over­
thrown some of the fu ndamental theo­
ries psychologists have held about the 
wa y behavior is learned. More recent 
work by Dr. MiJler and others has built 
upon the original experiment and sug­
gests a a result the poss ibility of con­
trol lin the autonomic nervous s ~1 

as an approac o a great range of dis­
orders, including human cardiac ar­
rhythmias, ulcers, asthma, epi leptic 
seizures and abnormal blood pressure. 
" Right now," says Dr. Jim Matthews, 
a psychol ogist at Brown University, 
" eal Miller is perhaps the best­
known experimental psychologist in the 
country." 

The importance of the experiment 
with dogs was that it seemed to be ::in 
example of operant learning mediated 
by the autonomic nervous system rathc:r 
than by the cerebrospinal nervous sys­
tem. According to traditiona l doctr ine, 
operant learning could involve only 
voluntary skeletal responses via the 
cerebrospinal system. The auto nomic 
nervous system, which mediates in­
voluntary viscera l and glandu lar re-
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sponses, wa considered suitab le only 
for classical conditioning as demon­
strated by Pavlov. 

Clearly, what Dr. Miller's dog had 
learned to do was not an in tance of 
class ical conditioning: Had it been 
classical conditioning, the water used 
for reward might have induced either 
an increase or a decrease in salivation 
as a reflex re ponse, but not both. The 
experiment looked much more like a 
typical case of operant learning, in 
which the presentation of a reward re­
inforces any re pon e that happens im­
med iately to precede the reward . Oper­
ant conditioning has been con idered 
superior to class ical, since it can be u eel 
to shape a greater variety of responses. 

It was not easy for D r. M iller to 
convince others of the signiiicance of 
his findings, however. He had a hard 
time even finding someone to hel.p with 
the experiment . '·For years," Dr. 
Miller recalls, "students and research 
assistan ts who were supposed to be 
working on the problem kept finding 
excuses to do something else instead. 
The prejudice against visceral learning 
was just too strong." He attributes the 
prejudice part ly to the textbook dogma 
that automatically regulated behavior 
can be modified only by classical con­
ditioning, and partl y to cultural factors. 
'The autonomic nervous system wa 
just not held in high esteem, at least in 
this country," he declares. "It's a cul­
tural matter. Someone has said, for in­
stance, that orth Americans think with 
their skeletal muscles, whi le people rn 
South America think with their glands .•· 

The problem of finding assistants 

Scientific American 

Rockefeller Univ. 

was gradually overcome as Dr. Miller 
and his few colleagues devised experi­
mental techniques that showed more 
and more clearly that operant condi­
tioning could indeed be applied to vis­
ceral responses . The dog experiment 
was not ufficient proof because, though 
alivation normally is called a visceral 

response, the possibility remai ned that 
the dogs had somehow learned to regu-
1 ate their salivation by means of their 
skeletal nervous system. "A person ex­
perienced in yoga," Dr. Mi ller points 
out, "is supposed to be able to slow 
down his heart. That sounds like vis­
ceral lea rning, but it i said that yogi 
accompri h the feat by u ing their 
skeletal mu cles to alter the pressure 
inside their chest." 

To eliminate any pos ible influence 

science news, vol. 97 
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Miller and apparatus to record and reward changes in a rat's blood pressure. 

from the cerebrospinal nervous system 
in his laboratory animals, Dr. Miller be­
gan working with ra ts paralyzed by 
curare. A drug used as a poison by 
South American Indians, curare blocks 
the transmission of cerebrospinal nerve 
impulses but does not inhibit the auto­
nomic nervous system. 

Rats under the influence of curare 
cannot be rewarded for their responses 
with the usual reinforcements of food 
and water. Dr. Miller's rats were re­
wa rded instead by direct electrical stim­
ulation of a pleasure center in the 
hypotha lamus. To make sure that bra in 
stimul ation was not, for some peculiar 
reason, the only kind of reward th at 
would reinforce v1scera l learning, Dr. 
Miller also rewarded some of the rats 
by allowing them to escape from a mild 
electric shock whenever they produced 
the desired response. 

Under these circumstances Dr. Mil­
ler has demonstrated a variety of vis­
ceral learning in animals. The rats have 
learned to raise or lower their heart­
beat rates, to regulate their intestinal 
contractions, to alter the rate of urine 
formation in their kidneys, to increase 
or decrease the amount of blood flow­
ing through their stomach wal ls and to 
ch ange their systolic blood pressure . 

Much of Dr. Miller's recent work has 
been devoted to showing that the re­
sponses the rats learn are not mere ly a 
reflec tion of an over-al l increase or de­
crease in the activity of their autonomic 
nervous system. According to standard 
physiological theory, the sympathetic 
branch of the autonomic nervous sys­
tem is capable only of general activity 
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and always fires nonspecifica ll y, as a 
unit. But the rats have been able to 
alter one visceral function without af­
fecting the others. Some of the re­
sponses the anim als learned were, in 
fact, startlingl y specific ; they learned. 
for example, to dilate the blood vessels 
in one ear only. 

From a theoretical point of view, it 
is more difficu lt to demonstrate the ex­
istence of visceral learning in human 
beings than in an imals, largely because 
curare cannot be administered to hu­
man subjects. Even in an im als, visceral 
lea rning is harder to produce without 
curare; by para lyzing the keletal nerv­
ous system, Dr. Miller specul ates, the 
curare reduces externa l distractions and 
enables the animal to concentrate on 
modifyi ng its visceral responses more 
efficiently. 

From a practical point of view, the 
theoretical difficu lties are inconsequen­
tial so long as people can actuall y learn, 
one way or another, to control their 
autonomic respon es. Resea rchers at a 
number of instituti ons, including Har­
vard University Medical School, Cornell 
University Medical College and the 
Gerontology Resea rch Center in Balti­
more, have already reported some suc­
cess in training human subjects to con­
trol such functions as heart beat rate 
and blood pressure. La t month Dr. 
Mi ll er and his co lleague began a la rge­
sca le project at ew York City's Bell­
vue Hospital , de igned to teach people 
to control their blood pre sure. 

The apparatus needed to train hu­
mans is, fortunately, much si mpler 
than the equipment used in ani mal ex-

periments. The only unusual equ ipment 
nece ary is an instrument capable of 
mea uring minute change in whatever 
viscera l function is to be regulated . If, 
for instance, a person is being taught 
to lower bis blood pressure, then his 
blood pressure is carefully monitored; 
each time it fluctuates even slightly in 
the desired direction the subject re­
ceive a signal such as a tone or a light. 
His only in truction are to maintai,n 
the signal for as long as poss ible, as 
often as be can; how he does so is up 
to him. 

Some re earchers believe that, for 
human , hypno is m ay serve as a sub­
stitute for curare in blocking out dis­
tractions. Recently D r. Philip G. Zim­
bardo of Stanford University trained 
several subjects under hypnosis to vary 
the temperature of their hands. Dr. 
Zimbardo merely told his subjects to 
relax and to make one hand hotter than 
normal and the other colder. Although 
other experimenters have thought it im­
portant to suppl y their subjects with 
feedbac k on their performance, Dr. 
Zimbardo found that informing his hyp­
notized subjects about their progress 
merely distracted them. 

The therapeutic possibilities of vis­
ce ral learning have only begun to be 
explored. Further research , Dr. Zim­
bardo says, "will enable us to under­
stand and hopefully to modify the be­
havio r of human beings who somehow 
'naturally' induce such disorder as 
rapid heart action, ul cers, as thma, ex­
cessive sweating and si milar problems." 
Dr. Miller agrees that visce ral learni ng 
may offer an explanation of the ways 
in which p ychosomatic disorders are 
developed, and has planned a further 
se ries of animal experiments to explore 
the ways in which such disorders might 
be produced. 

"If a child is afraid of going to 
school," Dr. Miller explains, "he might 
displ ay a variety of autonomic symp­
toms. If one of the symptoms, say an 
up et stomach or a change in heart rate 
or blood pressure, is particu larly dis­
turbing to the child's mother," he says, 
"she might reinforce the symptom by 
demonstrating her concern or by keep­
ing the child at home." Eventually, the 
child might develop a habit of re pond­
ing to stressful situation with a visceral 
symptom. 

Presently Dr. Miller and his col­
leagues are experimenting to see 
whether non-curarized animals can 
learn harmful visceral responses. They 
a re also trying to determine whether 
there is a critical period during the 
animal's infancy when visceral learning 
is particularly intense and long-lasting. 

"It's too early to promise any cures," 
says Dr. Miller, "but there's no doubt 
that we have developed a powerfu l new 
learni ng technique." D 
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GENERAL HEALTH 

Health· ·care 
goes into 
the streets 
By going directly to the problem, OEO health care 
centers hope to deliver better care to more people 

by Jeanne Boeke! 

The existence of a hea lth gap in the 
United States is widely accepted. 
Despite tbe e ·prcssion of concern by 
cveral President , it is stiJ l growing. 

Criteria uch as infant and maternal 
mortality, used to gauge a nation's de­
livery of health care, sbow that the 
United State ' ratings are shockingly 
poor. In addition, kyrockcting price 
have made health care inaccessible to 
the poor and crippling for the middle 
class. 

New ways to deliver health care are 
orely needed . One attempt h as been 

launched by the Office of Economic 
Opportunity in its design of neighbor­
hood health center care for the poor. 

According to Dr. Thomas Brya nt, 
as ociate director for health affair of 
OEO. the centers are bringing superior 
care to the poor; moreover, they may 
point the way to a rad ical revis ion of 
the nat ion 's health delivery ystcm 
it elf. 

OEO tatislics show that more than 
23 million poor people and an addi­
tional 13 million medica ll y needy reside 
in the United States. Health care nor­
mall y provided to them, ina !equate a 
it i , bas been permeated a well with 
a stigma of charity. To replace it, OEO 
designed the neighborhood center pri­
maril y a a research undertaking. But 
to the slum dweller, the center have 
made pos ible a level of care that just 
was not avai lable before. 

So fa r, 49 health centers, 13 of 
which are in rural areas, are being 
funded in 23 states. But OEO a serts 
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that more center are needed because, 
i f they were fully functional, they 
would be ufficicnt to provide care for 
a million per ons, and OEO is eeking 
the fund for more. 

The eighborhood H ealth Center 
cmpha ize family medicine and serve 
everyone in the target a rea who is liv­
ing at the poverty level. They are 
tai lor-made to the needs of the com­
munity. As Dr. Brya nt say , "It would 
be of no se rvice to have an English-
peaking doctor in a Spanish-American 

community." Io a city, he says, the 
center may deliver it ervices to a 
community; in rural. area , a group of 
counties may be ervcd. But in either 
case, a well-organized center can pro­
vide crviccs for a population ranging 
from 10,000 to 30,000. 

The large t center the Watts center 
in the Los Angeles ghetto, serve about 
30,000 people, and employs about 40 
to 50 physicians of all pccialties. The 
physicians are divided into teams th at 
include about 4 or 5 doctors, 8 to 10 
nurse , social worker , family health 
workers and other paramedical per­
sonnel. Each team serve many fami­
lies and is able to accomplish what one 
physician never could. On the other 
hand , in smaller centers, only three or 
four physicians, who practice basic 
med icine, may be employed. 

Services are provided on an out­
patient basi and the pat ient receive 
comprehensive services as preventive 
health , diagno tic serv ices, at-home 
care for chronic illne s, rehabilitation, 

The neighborhood 
centers emphasize 

family medicine 
and are tailor­
made to fit the 

need of the com-
munity. 

dental care, mental health se rvices, 
drugs and app li ances, and ambulance 
scr ice. __,,., 

If the patient needs hosp it al care, 
that too is arranged by the center. Hi 
personal physician continues his medi­
cal re ponsibility for the patient dur­
ing ho pita lization. 

The empha is, however, is on fami­
ly medicine and the patient is een not 
only as an individual but as a member 
of the fami ly. Many health problems 
are related to fam ily problems, and such 
issues a drinking problems, over­
crowded coodition and whether both 
parent arc working arc explored by the 
health team. 

The health center provides the 
members of its taff the opportunity 
to deli er health crviccs in a new so­
cia l climate. Each center bas a direct 
link to a hospital in the community, 
usually a teaching hospital, and all 
physicians have taff appointments at 
the hospital. 

The OEO centers arc supported for a 
year or o by oEo gra nts, but are also 
designed to u e all source of health 
fund , encompass ing Federal, state and 
local programs. Medical insurance pay­
ments are chan neled through the cen­
ter, as arc payments for services to 
persons enrolled in Medicare. It is 
hoped that eventuall y Medicaid alone 
wi ll be sufficient to support the centers. 
But many states will not use Medicaid 
funds for ambu latory care. Thi in­
crease. the co t of Medicaid because 
it encourage even the best-intentioned 
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chemistry 
EXPLOSIVES 

Making dynamite 

Asahi Chemical Industries Co., Ltd., of Osaka has 
developed a treamlined, continuous process for produc­
ing dynamite in one operation as opposed to processing 
in batches. 

In the Japanese process wet nitrocellulose, fed from 
a rotating drum onto a conveyor belt, is shredded by a 
spiked wheel. It then falls into a stream of nitroglycerin 
oil, or nitroglycerin and nitroglycol, and flows down an 
inclined chute. 

Immediately a slurry forms that slides down onto a 
second belt carrying powdered oxidizing agents, sodium 
and ammonium nitrate, which gel it into a pasty mixture. 
Then rotary knives slice it into pieces that are pushed 
into a hopper where a reciprocating plunger squeezes the 
mixture into a polymer tube. Rollers knead the tube 
and push its contents along until a dense dough-like mix­
ture falls out and is extruded into waiting cartridge cases. 

ANALYTICAL CHEM ISTRY 

Laser check 

Since impurities in the parts-per-million and -billion 
range can affect the performance of a ruby laster crystal, 
scientists at the National Bureau of Standards have ap­
plied neutron activation analysis to detecting elements at 
these levels. 

By bombarding ruby crystals with slow neutrons,' Dr. 
Barbara A. Thompson and Eric C. Miller have deter­
mined the presence of barium, strontium, copper, cobalt, 
tungsten, gold, lanthanum, manganese, gallium ,and 
iridium at the parts-per-million level and below. Their 
presence was indicated by the emission of characteristic 
gamma rays resulting from their being made radioactive 
through neutron absorption. 

AUTOMOBILES 

Plastic as a lubricant 

Plastics are being tested as a water lubricant to make 
ships go faster (SN: 3/29/69, p. 308) , and now are 
being suggested for use in multigrade motor oils to im­
prove their lubrication properties. 

Ulrich Schodel of Rohm and Haas Co., reports that 
wear tests on a number of European gasoline and diesel 
engines show that polymethacrylate in multigrade motor 
oils reduce wear of rod and main bearings, cylinders, 
compression rings and lifters. 

Schodel found that piston deposits from polymers in 
the oil were no problem at all. In fact, he reports, poly­
methacrylate with chemical additives (amine, amide and 
hydroxyl groups) improved piston cleanliness. 

EXTINGUISHERS 

Fire-fighting foam 

~ new fire-fighting foam has been patented by the 
Umted Kingdom Atomic Energy Authority. It relies on 

· perlite, an aluminum silicate rock of volcanic origin, 
that is ground into a powder. Upon heating to 900 de-
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grees C., the perlite softens and is expanded by its own 
steam (it contains 5 percent water) to form a foamy 
product of 4 to 20 times increased volume. 

When applied to a fire, it coalesces as a stable, vis­
cous foam-two advantages over similar foams-that 
smothers the fire. 

POLYMERS 

Glass beads in plastic 

Solid glass spheres are being used to enhance the prop­
erties of plastics. Averaging about 30 microns in 
diameter, the glass beads are finding increased use in a 
range of polymers, including nylon, polyethylene, sili­
cones, epoxy resins and polyesters. The beads improve 
properties such as compression strength, abrasion resist­
ance, hardness and stiffness. 

They are introduced into the plastic when it is in the 
resin stage and are encapsulated by it. The product has 
the additional advantage, says James Ritter, director of 
research at Potters Bros., Inc., in Carlstadt, N.J., that 
as a combined filler and reinforcement they make for 
more economical plastics. 

SOLID WASTE 

Ashes to tires 

Fly ash, the waste product from coal-fired electric 
generators, totals 20 million tons a year. It is being pro­
posed by the U.S. Bureau of Mines as a way to make 
winter driving safer. Scientists at the bureau's Coal Re­
search Center at Morgantown, W. Va., have found that 
rubber samples formulated like tire treads showed im­
proved traction and skid resistance when they contained 
fly ash. Preliminary tests indicate that a tire could take 
up to two pounds of fly ash without noticeable effect on 
its wear properties. 

The bureau's next step is to get a manufacturer to 
produce such tires for comparison with conventional 
winter tires. 

ELECTROCHEMISTRY 

Experimental batteries 

Scientists at Argonne National Laboratory are eyeing 
a unique family of batteries that will store more electric­
ity than conventional batteries and can also be recharged 
more quickly and easily. Heart of the experimental units 
is a cell with a lithium anode and a cathode of lithium­
alloyed sulfur, selenium or tellurium. The electrolyte, 
the material that carries the current from anode to ca­
thode, is a paste of fused lithium compounds with halo­
gens such as chlorine and iodine. 

The main reason for the cells' greater capacity and 
improved recharging is that they operate at high tem­
peratures (500 to 800 degrees F.), which reduce elec­
trical resisitance. At these temperatures the anodes 
and cathodes are molten. As batteries they would be 
insulated to prevent heat escape. 

The cells are being groomed for such jobs as powering 
an electric car and an artificial heart, reports Dr. Elton 
J. Cairns of Argonne's chemical engineering division. 
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medical sciences 
Gathered from last week's annual meeting 
of the American Radium Society in San Diego 

BRAIN TUMO RS 

Premature radiation therapy 

When a patient with a cancer outside the central nerv­
ous system develops symptoms in the CNS, it is often 
assumed that the cancer bas spread to the brain. The 
patient may be given radiotherapy, even if a brain tumor 
has not been demonstrated with X-rays and without 
surgery or tissue diagnosis. 

But Dr. Robert Raskind of the Kaiser Foundation 
Hospital in Oakland, Calif., claims that radiation, though 
it may prove a helpful adjunct to surgery, should only 
be used with extreme caution. 

Dr. Raskind reports that of 51 patients in whom a 
single metastatic lesion of the brain was removed surgi­
cally, the lesion was either unrelated to the primary can­
cer or noncancerous in 12. Forty-four of the 51 survived 
the operation, and 40 showed good to excellent sensori­
motor function and mental and intellectual integrity. One 
year following brain surgery, 15 have survived. 

METASTATIC NODES 

Successful therapies 

Few studies have been conducted on metastatic cervical 
nodes from an occult primary lesion-cancer spreading 
to the neck from an unknown primary source. Moreover, 
treating patients with lymph node cancer of the neck 
when the disease has spread and when the site of the 
disease is unknown is complicated and difficult. 

Reporting on studies with 80 such patients, a Puerto 
Rican physician declares the situation is not hopeless. 
Dr. Jose Pico of the University of Puerto Rico School 
of Medicine in San Juan says most such patients are over 
age 50, and the male/female ratio is 2 : 1. In 63 of 
the 80 cases studied, the disease manifested itself as a 
large tumor. For this reason, either a needle biopsy or in­
cision of the node was used to diagnose the cases. 

Rad iotherapy proved the best treatment in 52 percent 
of the cases, and most undergoing it as primary treatment 
had advanced metastatic disease or were not candidates 
for radical surgery. In 29 percent (23 cases) surgery was 
the main treatment but in 16 of those additional post­
operative radiotherapy was given. Fourteen received no 
treatment. 

Dr. Pico says that eight of 38 patients survived for 
five years. The metast>atic nodes of these patients were 
in the upper and mid parts of the neck where treatment 
is generally more successful than that given in the lower 
neck or chest-wall areas. 

RADIOTHERAPY 

Radiation from two sources 

Radium deposits have produced highly successful re­
sults in treating cervical cancer, reports Dr. Gilbert H. 
Fletcher of M. D. Anderson Hospital at the University 
of Texas in Houston. Statistics for Dr. Fletcher's work 
are based on studies with 1,350 patients over a 12-year 
period from September 1954 through June 1966. Ninety 
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percent showed no evidence of the disease two years 
after being treated with the deposits in the early stages 
of the condition. 

But Dr. Fletcher claims that a combination of intra­
cavitary radium (inserting radium in the uterus or vagina 
for example) and external irradiation is generally more 
successful. 

Of 123 patients treated with radium deposits in the 
uterus and vagina, 117 were free of cancer two years 
later, and of 283 patients given radium deposits and ex­
ternal radiation, 262 had no recurrence after a two-year 
period. 

Dr. Fletcher says that in the more advanced stages 
of carcinoma of the cervix, the 16 of 19 treated with 
radium only were free of disease after two years, and 
115 of 137 treated with radium and external radiation 
showed no evidence of disease. 

THERAPY 

Primary lymphoma of the orbit 

Orthovoltage therapy-X-ray therapy with less than 
200,000 volts-has produced good local control of 
lymphoma of the orbit, the bony cavity that contains 
the eyeball, with few resulting complications. Further­
more, says Dr. S. C. Foster of Columbia-Presbyterian 
Medical Center in New York, in a significant percentage 
of patients the disease does not spread. 

Dr. Foster, in collaboration with C. S. Wilson, also 
of Columbia-Presbyterian Medical Center, reviewed 36 
patients with primary lymphoma_ of the orbit treated at 
the Presbyterian Hospital during the past 30 years. The 
predominant pathological diagnosis was lymphosarcoma. 

Orthovoltage therapy achieved local control in all 
patients. Local recurrences were successfully retreated 
and, the physicians note, recurrences were in the front of 
the orbit, primarily in a low-dose area, suggesting 
there is a minimum dose that should be used to treat the 
whole orbit. 

LYMPH NODE CANCER 

Combined treatment stressed 

Early detection, frequent checkups and combined 
surgery and radiation to control lymph node cancer are 
stressed by a Texas radiologist. Dr. Gilbert H. Fletcher 
of the M. D. Anderson Hospital says that irradiation 
after surgery effectively prevents spread or recurrence of 
the disease. 

Reporting on a study of 469 patients, the physician 
claims that irradiation of initially uninvolved areas of 
the neck for squamous, or scaly, cell carcinomas of the 
base of tongue and tonsillar area prevented new nodal 
disease from occurring. 

A dose of 4,500 to 5,000 rads for five weeks con­
trolled 80 to 90 percent of nonpalpable cancer cells· 
(where nodes are not perceptible to touch), whereas 
doses ranging from 5,000 rads for five weeks to 7,000 
rads for seven weeks controlled a high percentage of 
palpable nodes. 
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biophysics 
Gathered at the annual meeting of 
the Biophysical Society last week in Baltimore 

MEMBRANES 

Hypothesis explains semipermeability 

Many important biological functions-respiration, 
nerve transmission and photosynthesis among them­
take place on subcellular membranes about 80 to 100 
angstroms thick. These protein-lipid membranes are 
semipermeable. They permit certain ions to pass through 
but not others. To accomplish this they distinguish be­
tween ions which ,are chemically very similar such as 
sodium, potassium and rubidium. 

A group of compounds called ionophores provide 
insight into how semipermeability might work. These 
molecules form very specific complexes with metal ions 
and enable them to dissolve in nonpolar solvents that 
are chemically similar to membranes. Nobel laureate 
Manfred Eigen and Dr. Ruthild Winkler of the Max 
Planck Institute for Physical Chemistry on Goettingen, 
Germany, studied a class of ionophores called actins. The 
first molecule of the class is called monactin and is a 
circular chain in the shape of the seam of a tennis ball. 
The molecule is folded into a spherical ball with non­
polar groups outside and polar groups inside. 

The molecule can open like a pair of jaws to admit 
into its central cavity a sodium ion and its associated 
water molecule. The polar groups of the monactin then 
replace the water molecules one by one, a process which 
is completed in 20 billionths of a second. 

The potassium ion and its shell of water molecules 
are larger than the sodium ion and its water molecules. 
The sodium complex fails to fill the cavity. The potas­
sium complex fits perfectly. Rubidium is too large. This 
then explains the specificity of the system. 

PHOTOSYNTHESIS 

Missing electron found 

Most workers in the field believe that the first event 
in bacterial photosynthesis is the loss of an electron 
from a bacterio-chlorophyll molecule. The best evidence 
for this is from electron spin resonance measurement 
that detects the unpaired electrons that remain behind. 
In this technique, a magnetic field is applied and the spin 
of the unpaired electron is :flipped from clockwise to 
counterclockwise (spin "down" to spin "up" ) by a 
microwave field of a particular frequency. 

Until now, however, detection of the electron lost 
from the bacterio-chlorophyll has eluded the most care­
ful experiments. Presumably this electron is captured by 
another molecule, producing a strong reducing agent that 
drives a series of reactions that store energy for later use 
by the bacterium. 

Measurements by Drs. George Feher of the University 
of California at San Diego and David Mauzerall of the 
Rockefeller University in New York, have finally traced 
down the elusive electron. Drs. Feher and Mauzerall did 
an electron spin resonance measurement with modulated 
light of 1.5 degrees K., a temperature at which helium is 
superfluid. They detected a weak signal which they at­
tribute to the first electron acceptor. Previous experi­
ments by these and other workers had never gone below 
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4 degrees K. , the temperature of boiling helium liquid. 
At that level they could not detect the missing electron 
because of noise problems. 

The experiment leaves open the question of the identi­
ty of the molecule on which the electron is trapped. 
From the weakness of the signal Dr. Mauzerall specu­
lates that tl1e electron acceptor is an iron derivative. 

SLIME MOLD 

New focus of attention 

Thirty-three years ago Dr. Max Delbruck began a 
revolution in molecular kinetics by an intensive study 
of bacteriophage, a virus that infects bacteria. Dr. Del­
bruck reasoned that phage had practically no functions 
other than genetics and would make it possible to study 
genetics in its simplest form. 

Now a Nobel laureate, Dr. Delbruck has a new love, 
a slime mold called phycomycetes, which he says dis­
plays sensory responses in their simplest form. Phycomy­
cetes detects blue and yellow (but not red) light, then 
grows toward it. It grows away from an object that is 
touching it. Most remarkably, phycomycetes detects and 
avoids nearby objects by detecting a disturbance in the 
circulation of air around itself. These properties, Dr. 
Delbruck says, are a simple form of sensory transduc­
tion that should repay intensive study just as did the 
genetics of bacterial viruses. 

VISION 

Effect of light on retina 

In most sensory nerve cells, stimulation produces a 
sudden increase in the permeability of the cell mem­
brane to sodium ions. Sodium ions then rush across 
the membrane to the cell's interior, creating a change 
in voltage across the membrane. These changes con­
trol the firing of a signal in the same or an adjacent 
cell. 

Until last year, scientists thought that the retina pro­
duced its impulse in more or less the same way. Then, 
Dr. William A. Hagins and his colleagues of the Na­
tional Institutes of Health in Bethesda, Md., measured 
the conductance of the external membrane of the outer 
segment of the rod cells of rat retina. Unlike other 
sensory cells, he says, stimulation of the retina leads 
to a decrease, rather than increase, of membrane perme­
ability to sodium ions, and thus a decrease in the flow 
of sodium ions. 

The current circulating in the rat rod outer segments 
consists of sodium ions flowing spontaneously from a 
region of higher to one of lower concentration. Experi­
ments with the metabolic poison, ouabain, indicate that 
metabolic energy is needed to pump the ions from this 
outer segment into the intercellular space to maintain 
the concentration gradient. 

A small increase in the concentration of calcium 
ions reduces the current in the dark in a way analogous 
to the action of light. This suggests that light may cause 
the rods to release calcium to stop the sodium currents. 
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X...-.ay of experimental rat with intestinal mobility 

=- asuring device which is being used at Rocke• 
ler University in studies having to do with 
ming to control the autonomic nervous sys­

tem. See page 274. (Photo: Rockefeller Univ.) 
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films OF THE WEEK 

THE DEVELOPMENT OF ELEC­
TROCHEMJSTRY. 16mm, color, sound, 
19 min. This historical survey of the pro­
duction of an electric current by chemical 
acti on cove rs the work of Alessandro Volta, 
Sir Humphrey Davy, Hans Christian Oer-
ted Michael Faraday, va n't Hoff and 

oth:rs in Europe and America. Audience: 
hi <> h school college, general. Purchase 
$ {'95 from I~ternational F ilm Bureau, 332 
S. Michigan Ave., Chicago, JU. 60604. 

THE MARTIAN INVESTIGATORS. 
16mm color, sound, 28 min. Presents a 
candid' study of the principal inves ti gators 
at the moment of discovery as the Mariner 
6 and 7 spacecraft provide close-up pic­
tures of the surface of Mars. Mariner 6 
completed a 156-day journey through 
space on July 31, 1969, whei:i it passed 
within 2 000 miles of the Martian surface. 
Mariner'7 passed by the planet at a similar 
distance on Aug. 5, 1969. In addition, to 
detai led photographs of Marti an craters 
and the south polar "ice cap," the twin 
spacecraft provided new data on the pres­
sure and chemical composition of the at­
mosphere and on atmospheric and surface 
temperatures. Audience: general. Purchase 
from National Audiovisual Center (GS), 
Washington, D . C. 20904 or free loan 
from NASA field libraries or National 
Aeronautics and Space Administration, 
Code FAD-2, Washington, D. C. 20546. 

THE PROBLEM IS LIFE. 16mm, color, 
sound, 29 min. The population ex pl osion 
is a major threat to India. UnJess the birth 
rate is reduced , famine will erase all of the 
economic progress made in the past 20 
years. With help from the United ations, 
India has sta rted a vast birth control pro­
gram. This film takes us to an Indi an vil­
lage where a Family Planning worker 
makes person-to-person contact with the 
people. We fo llow a young doctor to the 
Famil y Pl anning Center where free contra­
ceptive information is supplied and see a 
vasectomy, the method of contraception 
that has so fa r proved most successful 
in India. Audience: general. Purchase $260 
or rental $11 from Contemporary/ 
McGraw-Hi ll F ilms, Dept. DF, 330 W. 
42nd St. , New York, N. Y. 10036. 

SCIENCE LAB SAFETY-PART I. 
16mm, color, sound, 19 min. Points out 
many steps which should be taken in 
certain high school science laboratory 
situations to prevent injury. Concentrates 
on safety in the physical science labora­
tory, but many a pects are also basic to 
safety in the biological science labora­
tory. Film shows that when a young 
person reaches junior high school he as­
sumes a share of the respon ibility fo r 
his own safety as well as the safety of 
others. This is especially true for the 
science laboratory, where the simplest 
exercises cou ld be dangerous, and where 
one individua l must depend upon another 
fo r his safety. Audience: high school. For 
purchase information, write Film Pro­
duction Service, Virginia Department of 
Education, 523 E. Main St., Richmond, 
Va. 23219. 

Listinl! is for readers' information of new 16mm 
anti 8 111111 fi lms on science, enl!ineerinl!, m edicine 
and agriculture for professional, s tudent and gen­
eral audiences. For furth er in formation on pur­
chase, rental o r free loan , write to distributor or 
circle th e avvropriate ,wmber on tlze R eader's 
Serl'ice Card. 
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to the editor 
Meteor / meteorite 

In your articl e " Go, and catch a 
falling star" (SN : 1/ 17, p. 60) you 
state, " .. . meteorites flaming through 
the earth's atmosphere .. . . " 

Meteorites do not flame through the 
earth's atmosphere. Meteors do and 
become meteorites only after they hit 
the earth. 

Russell M. Harvourd 
Chatham , N. Y. 

(Strictly speaking a m eteor doesn't be­
come a m eteorite until it strikes the 
ground. However, scientists commonly 
speak of a meteorite "passing across 
the sky" or being "decelerated by the 
atmosphere." Ed.) 

First step 
"Sulfur dioxide and guinea pigs" 

(SN : 1/17, p. 70) should be classed in 
the half-truth , or "what wasn't said" 
category of science. 

It m ay be true that sulfur dioxide, 
like carbolic acid, kills or deactivates 
bacteria. But what about sulfur dioxide 
on particles, or mixed with other pollu­
tants. There is certainly evidence that 
various poll utants have synergistic ac­
tion on each other, and that the sun 
and weather also can change them, 
often for the worse. 

Your magazine b as an obligation to 
report the whole story, even in those 
brief abstracts , because so m any people 
depend on you to interpret current re­
sea rch. I can just see what some un­
educated newspapers could do with 
your in adequate coverage: "Air Pollu­
tion is Good for You!" 

Paula A yers 
Washing/on . D. C. 

(Dr. J. W esley Clayton, director of 
Inhalation, Toxicology and Biochem­
istry Laboratories at Hazelton Labora­
tories, Inc., says the experiments with 
sulfu r dioxide alon e were th e first step 
in a series in which other pollutants, 

such as sulfuric acid mist and particu­
lates, will be examined to study any 
synergistic or antago1ust1c effects. 
Studies will also include the effects on 
primates. Eel.) 

Prospector's perspective 
A recent article (SN: 1/24, p. 89) 

on the poss ib il ity of dangers to humans 
because of radioact ive contamin ation 
of soils, water and air from nuclear 
power pl ants has only contributed to 
the hysteria of the uninformed and 
made political propaga nda for those on 
the left. 

Since 1951 , my associate and I have 
been extensively prospecting and ex­
ploring for uranium. Among other 
things, we use radioactive detection 
equipment, water sampling, etc . We 
have worked in dozens of areas, most 
of which consisted of m any square 
miles where the radioactivity from 
uranium and its daughter products is 
as much as IO times greater than what 
the AEC consider standard. 

Water well s, springs, lakes, etc. 
tested for uranium in these areas h ave 
in a number of instances run several 
hundred times over what is considered 
normal. 

R anchers, sheepherders and others 
lived and ra ised families in these areas 
and drank this radioactive water. They 
also eat livestock, wildlife and fowl 
that h ave drunk these waters and 
grazed on grasses, pl ants and products 
that h ave absorbed much uranium. 

Most of the inhabitan ts of these 
areas are quite healthy, robust and live 
to a ripe old age. 

R alph L. Schauss 
Casper, Wyo. 

Address communicarions to Editor, 
Science News, 171 9 N Street, N .W. 

Washington, D. C. 20036 

SCIENCE NEWS 

Copyright © 1970 by Scie nce Serv ice, Inc ._, 1719 N Street,_ N .W., Washi ngton, D.C. 20036. Repub­
lication of any portion of SC IENCE NEWS ,s st ri ct ly proh1 b1 ted. 

Subscri ption rate: 1 y r., $7.50; 2 y rs ., $13.50; 3 yrs ., $19.50 . Special tria l o~fer: 39 weeks1 $3 .97. 
s · I y 25 cen ts $1 oo per year fo r fore ign postage. Change of address._ Three weeks not,ce 
; 5

1
~~qeu fr~~ - 'p1 ease st~te exactly how magazine is to be addressed. Include z, p code, 

p · t d ·n us A s econd class postage paid at Washi ngton , D.C. Est ablished as Science News 
L~t7e~ @ 'i n mi meograph f orm March 13, 1922. T itle re~i stere_d as trademark U.S . a!)d Canad ian 
Patent Off ices. Indexed i n Reader's Gu ide to Peri od ,ca_l L itera t ure, Abridged Guide and the 
Engineering Index. Member o f Aud it Bu reau of C1 rcu lat1on. UN SOL ICITED MANUSCRIPTS wi ll 
not be returned un less accompan ied by a stamped, se lf-add ressed envelope. 

Publ ished every Saturday by SCIENCE SERVICE, Inc., 1719 N St., N .W., Washington, D.C. 20036 . 
NOrth 7-2255. Cable Add ress: SC IEN SERV. 

ADVERTISIN G STAFF 
Director: EARL J . SCHERAGO ~ dvert isi ng Sales Ma nager: RICHARD L. CHARLES 

Add ress al l advert ising to Scherago Associates, 11 West 42nd St ., New York, N.Y. 10036. 

Sales: New York, N .Y. 10036: Robert S. Bugbee, 11 W. 42 St. (212_- PE 6-1858) ; Scotch Plains, N .J. 
07076: c. Richard Ca llis, 12 Una mi Lane (201-889-4873); Medfie ld, Mass. 02052: Richard M. 
Ezeq uelle, 4 Rolli ng La ne (617-444-1439); Ch ,ca ~o, Ill. ~0611 : Her~ert L. Burklund , Room_ 2107 , 
919 N. Michigan Ave. (312-DE 7-4973); Beverly Hil ls, Ca l,t. 90211: W,nn Nance, 111 N. La Cienega 
Blvd . (2 13-657-2772). 

science news, vol. 97 

science news 
OF THE WEEK 

The long and short 

of the oil spills 

Scientists discover lingering 
effects of oil spills as a well 
in Louisiana tests defenses 

Since the wreck of the tanker Torrey 
Canyon off the coast of England in 
1967, and the Santa Barbara oil leak in 
1969, scientific, official and public 
awa reness of the seriousness of oil 
sp ills has grown. The problem h as 
grown, too, as larger facilities are built 
both to prod uce and to transport the 
increasing vo lume of petroleum con­
sumed throughout the world. 

But effective methods of coping with 
oil sp ill s are sti ll lack ing (SN : 2 / 29 / 69, 
p. 183), as are clear-cut guidelines for 
assigning li ability and jurisdiction for 
clean up. A Congressional conference 
committee worked toward a solution of 
the legal problems this week; at the 
same time one of the worst oil spiJls 
in history was in the making eight miles 
off the Louisiana coast, where several 
wells had been burning at a collection 
point since Feb. 10. 

The fire, in fact, had been all that 
protected the Gulf Coast from the oil, 
consuming it as fast as it surfaced. But 
when the fire atop the C hevron Co. 
drilling platform in the Gulf of Mexico 
was blown out with a dynamite blast, 
at 11 :27 A.M. Tuesday, a gusher of oil 
and gas 100 feet high erupted. 

Chevron threw booms, skimmers and 
other equipment into action immedi­
ate ly, report ing that 20 percent of the 
oil was getting through the boom th at 
se rved as the first line of defense. But 
offic ials believed they would be able to 
stop it before it got ashore. The In­
terior D epartment estimated the oil was 
flo wing at a rate of 600 to 1,000 barrels 
a day, making the Louisiana spill bigger 
th an the Santa Barbara leak. But Chev­
ron officials hoped that the time they 
had had for advance preparation would 
make the di saster less se rious. 

Chevron h ad prepared, along the 
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Wide World 

Louisiana: With the fire out, a gusher in the sea. 

Louisian a shore as well as at sea, one 
of the largest and most expensive a -
semblages of men and equipment ever 
gathered for an oil spill. The company 
says it is using every technique known 
to try to prevent the oil's spread and 
to shut off the flow. 

But such willingness to accept 
responsibility is not always the case. 
T here was a serious question of li abili ty 
after Santa Barbara, and the Senate­
House conference committee discussing 
pollution control legislation this week 
sought to n ail shut several loopholes. 
It gave tentative approval to a proposal 
that would assign nearly ironclad li­
abili ty to a well or sh ip which is the 
source of an oil spill. This would 
amend a 1966 law, w hich insists on 
proof of willful negligence before li­
abiUty can be ass igned. 

The amendm ents wo uld also autho r­
ize money- $50 million in the Senate 
version and $20 million in the House 
version-for a revo lving fund for the 
Interior D epartment's Federal Water 
P ollution Control Administration to use 
in dea ling with oil spi ll s. Replenishment 
of funds spent would come frorn judg­
ments aga inst polluter . 

Other provisions would allow the 
President to clarify juri dictional prob­
lems within the th ree-mile limit and 
extend Interior's authority over vessel 
beyond it. 

The Interior D epartment now has 
jurisdiction for outer continental shel f 
drilling beyond the three-mile limit. 
After the Santa Barbara leak, Interior 
Secretary W alter Hickel used leasing 
laws as a basis for regulations which 
impo e total liability, without a require­
ment for proof of negligence, for spill s 
from these wells (SN: 3/ 1, p . 208) . 
The Union Oil Co. and others have 

pent $5 mil lion in cleanup since the 
Santa Barbara spi ll started . 

Valuab le as FWPCA officials believe 
these ex isting regulation to be-they 
apply in the Louisiana case- and as 
much as they wa nt enactment of 
amendments along the lines of those 
considered by the conference commit­
tee, they a re convinced that because of 
the drawbacks of cleanup rnethods, 
prevention will be the only ultimate 
remedy for oil pollution. 

The spectacular Louisiana disas ter is 
still at center stage, but research is 
under way which promises to over­
shadow any single oil spill in ecological 
importance. 

The research , centered at Woods 
Hole Oceanographic Institution, shows 
already that effects of va rious fraction5 
of petroleum on marine life systems 
are insidious, deadly and widespread, 
even months after a disaster is osten­
sibly over. 

Dr. Max Blumer, Woods Hole chem­
ist, re ports that levels of certain hydro­
carbons from a September spill at West 
Fa lmouth , Mas ., are as high in sedi­
ments and organisms now as they were 
six months ago. These hydrocarbons are 
like chlorinated pesticides; t hey are not 
bi odegradable, and they concentrate in 
organisms up the food cha in. 

Dr. Blumer is most concerned about 
the toxic aro matic hydrocarbons- con­
taining cl osed rings-in petroleum and 
it products. Unlike other fractions, 
the aromatics- such as benzene, toluene 
and xylene-do not occur n aturall y in 
marine organisms, and bacteria which 
would degrade them h ave not evolved . 
Though such relatively volatile fractions 
might be expected to eva porate, Dr. 
Blumer has discovered them in the 
Sargassoc Sea, where tar balls that had 
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been in the ocean for long periods were 
discovered and analyzed. The aromatics 
are also more water- oluble than other 
hydrocarbon . 

Although he regards the aromatics as 
the most toxic fractions, Dr. Blumer 
says all hydrocarbons are suspect and 
some are unexpectedly nondegradable. 
Paraffins-straight chain saturated hy­
drocarbons-degrade scarcely at all in 
sediments, although they degrade with­
in organisms at rates not yet deter­
mined. They are also showing them­
selves to be unexpectedly toxic. 

Hydrocarbons in general tend to con­
centrate in the fatty tissues of organ­
isms, where they rema in virtua ll y un­
changed by metabolic proces es. By 
transfer from the fat of one organism to 
another, they can become more con­
centrated as they move up the food 
chain. Mechanism of tox icity are not 
wholly under tood, but the aromatics 
have been implicated as carcinogens. 
The paraffim cause damage through 
cell narcosis, e pecia1ly in shrimp larvae 
and other juven ile organ isms. 

Olefins-unsaturated-hydrocarbons 
interfere with ecologic processes which 
use various chemicals in concentrations 
as small as one part per mi ll ion for 
such functions as attracting predators 
to their prey 

The olefins are generally absent 
from crude oil, but they are common 
in gasoline and other petroleum prod­
ucts, as well as in synthetic crude pro­
duced from coal or oil shale. "There 
is still a great mystery about the role 
that the olefinics play in marine life 
processes," Dr. Blumer says. "But even 
if they are nontoxic, they can interfere 
with the e life processes." 

D r . Edward Goldberg of Scripps In­
stitution of Oceanography confirms Dr. 
Blumer's conclusions. "The chronic 
buildup of pollutants from petroleum is 
quite seriou ," he says. Dr. Goldberg 
has done research in the transmittal of 
pesticides in the environment. 

Woods Hole scien tists plan further 
sampling, at various points in the open 
sea, to learn the extent of pollution 
farther from shore. 

Dr. Blumer's work has concen­
trated on the more subtle biochemical 
effects of oil pollution. But the grosser 
effects have been known for a long 
time. Petroleum saturates the feathers 
of aquatic birds, reducing their buoy­
ancy and water resistance and fi nall y 
killing them. 

The Interior Department reported 
last week that an e timated l 0,000 
birds had been killed along the shores 
of Alaska's Kodiak Island a a result 
of tankers pumping oily ballast out of 
their tanks into the sea. A sternly 
worded statement from Hickel indicated 
that he held this spill to be one that 
could have been avoided. □ 
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SPACE MESSAG E 

Reaching for the planets 

To the outer 

planets: An 

earlier version 

planned to 

visit four. 

With the first round of a continuing 
budget battle and the dedication of bis 
Administration to environment, educa­
tion and fisca l responsibility behind 
him, President ixon last week turned 
to space. His promised space message 
(SN: 9/20, p. 233) was exactly what 
the cientists had ordered-not one 
present but a bundle fu ll , largely un­
manned. 

The President, in deferring to the 
"many critical problems here on this 
planet which make high priority de­
mands on our attention and resources," 
eemed to be trying to allay criticism 

of space-budget cuts by announcing 
that "by no means would we allow 
our space budget to stagnate." 

The biggest plum was the first 
Presidential confirmation of a grand 
planetary tour: two unmanned cruises 
to the outer planets. One, aimed at 
Jupiter, Saturn and Pluto, is set for 
1977. The second, to Jupiter, Uranus 
and Neptune, will go two years later. 
Such missions are the rare opportun ity 
of this decade; it will be 180 years 
before the planets will be aligned aga in 
in such a way as to allow one vehicle 
to swing by each of them. 

Scientists had been rather gloomy 
about the prospects of the grand tour 
idea. The date had not been men­
tioned in the National Aeronautics and 
Space Administration budget announced 
Jan. 31 by Adminis trator Dr. Thomas 
Paine. At that time Paine also in­
ferred that neither tbe nuclear-powered 
vehicle NERVA, nor the Saturn 5 rocket, 
wou ld be able to carry out the mission; 
the nuclear vehicle wi ll not be flown 
until 1978, and production of the Sat­
urn 5 rocket has been suspended. Now 
scheduled for the ta k is the Titan III-D 
Centaur-Burner II, which could carry 
a payload of about 1,600 pounds; the 
Saturn could carry 9,800 pounds. 

Another theme that scientists have 

NASA 

been pushing is greater emphasis on 
unmanned flights as precursors to 
manned missions. The President seemed 
to be going along with th is idea, too. 
In particular, he did not set a firm 
date for a manned flight to Mars, al­
though be said we will eventually, fly 
there. D r. Paine says such a flight 
could not take place before the late 
1980's. 

Nevertheless, manned flights are the 
meat of the space program, and to 
support his contention that bis pro­
gram is "bold but balanced," the Pres i­
dent emphasized the importance of the 
remaining manned lu nar flights, to be 
completed with Apollo 19, according 
to NASA plans, by 1974. He also men­
tioned Skylab-the orbiting workshop 
of 1972-which will hou e several 
three-man crews for periods up to 56 
days. 

In addi tion, as his Space Task Group 
pointed out in its September report, 
unma nned p lanetary explorations, uch 
as two p lanned Mars orbital flights 
in 1971, the two unmanned pace­
craft landings on Mars in 1976, and 
the Ven us-Mercury flyby in 1973, are 
all precursors of later manned mi -
sions. 

Another aspect of President ix-
on's space program is the much-touted 
pos ibi lity of gains from earth applica­
tions. The President went through the 
cata logue once more: communications, 
weather forecasting, low-cost space 
transportation, crop surveys, mineral 
location and the measuring of water 
supplies. Much of this work will be 
done by a variety of earth satellites 
which Mr. Nixon did not catalogue. 

The Pre ident also made a tradi­
tional gesture to "greater international 
cooperation in space," a point backed 
up by D r. Paine's recent trip to Can­
ada, Japan and Australia to discuss 
cooperat ive space projects. 

scie nce news, vo l. 97 

1 

The results in Denver indicate that neighborhood centers may be the answer. Bryant: Superior care for the poor. 
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For the needy. the neighborhood health centers make possible a level of care that was not available before. 

physician to put the patient in a 
hospital. Dr. Bryant stresses that 
Medicaid mu t begin to support am­
bulatory care because "hospitalization 
co ts money." Tbi is a realization that 
is already reflected in Presidential 
policy; the support of hospital con­
struction rather than ambulatory facili­
ties was an i sue in President Nixon's 
veto of the controver ial Health, Edu­
cation and Welfare appropriations bill 
(S : 1/31, p. 121). 

Dr. Bryant anticipates that Neigh­
borhood Health Centers ultimately will 
operate without OEO subsidy, as they 
tre ngthen their resource through in­

tegrating other sources of funds and 
serv ices. 

Although it is not universally ac­
cepted that the centers have as yet 
been successful-any effort to extend 
them beyond the poverty level is sure 
Lo be resisted-Dr. Bryant contends 
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that a few points have been proved. 
He says that in ghettos, where there is 
no health care sy tem, centers are the 
an wer. In areas where there are active 
public health centers with group prac­
tice, however, then the answer may be 
to build on this . "We can't say we've 
got a model and can spread it around," 
be says. 

A second proven point, he says, is 
that people and institutions can be 
brought together to focus on the prob­
lem. City governments, the poor, phy­
sicians and public health workers have 
willingly joined in helping to provide 
health care to poor populations, he 
ays. 

The in1pact of success, claims Dr. 
Bryant, cannot be measured in two or 
three years. "It would take 20 years of 
practicing good preventive medicine 
before that can be done." But some 
mea ure of success is already being 

seen. In Denver, for instance, he be­
lieves the center is re ponsible for the 
fact that patients are not missing as 
many days at work, and lengths of hos­
pitalization have decreased. 

If oEo's role is to prepare the sys­
tem for universal health insurance by 
bringing about the necessary changes in 
the health care system , the next step, 
according to Dr. Bryant, is to move into 
preventive medicine outside the nation's 
ghettos. 

Episodic health care for preventive 
medicine must be practiced. OEO can 
bring about this change by next en­
tering the hospital out-patient depart­
ments and then into the hospitals them­
selves. Last summer, OEO made sizable 
grants to four municipal hospital out­
patient departments serving up to 
200,000 persons, and hopes to expand 
the program to 5 to 10 cities in the 
next year. D 

277 



Are You A 
Slow Reader? 
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th er~ i a ~im ple techniqu e of rapid 
readrn g which should enabl e yo u to 
rn cr ~a se your readin g peed and yet 
r eta~n mu ch more. Most people do not 
r ea)ize how mu ch they could increa e 
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. T~ acquaint the r eader of this pub­
lica ti on with the easy-to-follow rule for 
developin g ra pid rearlin g kill, th e com­
pany ha p rinted full detail s of its in­
te res tin g elf-trainin g method in a new 
book) e t, "H ow to Read Fa ter and 
Reta111 More" . mail ed free to an yo ne 
who r eque ts 1t. o obligation . end 
your _nam e, address, and zip code to : 
R eadrn rr, 835 Di versey P a rkway, Dep t. 
540-013. Chicago, Ill. 60614. A po t­
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SPACE WATCHERS! 
If you 've ever ordered from us · you know our 
service and the quality of the black and white 
and color slides, t~e books and posters we sup­
ply. If you haven t, give us a trial with the 
at_tached coupon. All slides come four to a sleeve 
with full descriptions! 

r;;~-~;;;,;------------------, 
: Dept. SN-5 : 
1 2608 Sunset Blvd. I 
: Houston, Texas 77005 : 

: Enclosed please find check or money order : 
1 for which please send me: I 

: D 17 sets, Apollo 11, 68 slides . . . . . . . .. S17: 
1 □ 17 sets, Apollo 12, 68 slides . .... .... S1 7 1 

: D Moon Landing Wall Posters @ S1 .50 each I 

I 
□ 1 set , Mariner 7 Mars Flyby, 20 slides .. S6 I 

Add 50¢ for pos tage and handling SI for overseas I 
$2 lor air. ' ' I 

I
I Name, _______________ : 

Address, _ _ ________ _ ___ : 

I City _ _______________ : 
I I 
L State. _ ________ ..Lip i 
-------------------------~ 

Break the Hate Habit. 
Hate Blacks! Hate Whites! Hate Jews! 
Hate Gentiles! What sane person needs 
any .of that noise? So how do you turn 
it_ off? With love. And all the caring, 
kindness and consideration that love 
means. Start today, lover. 

Break the hate habit· 
love your neighbor. · 

. AMAZI NG " TRICK" PHOTOGRAPH Y 
.:'\ou any amateur can 1>ro• ... ,.-· 
duce a ll kinds or ,\ elrcl 
\\l id, \\ ll)>0UL photo er: 
fec ts. N_o spec ia l knowledge 
feels. _'\ o soc ia l knO\\ lcclgo 
~ ~ C<1uln111cnt rc(1ul reel . 
r nl que ki t enahlcs you 10 
turn fr iends inlo monsters 
i.how how;e •,\i t h wa te r tO 
2nd floo r. ma ke osyche­
f!e lk sl ides ka lc idoSconlr 
l>ho tos . im p r ess ionisti c l~~~~~~i::1;1t;~~~,!~~0r\1es ng:;~~~.ll lcs. Complete instruct ions 

Stock No. 71 ,229Q --- - - - ----- · ----- - ----·. $10.50 Ppd. 

THE HAUERSCOPE 
~ 

50 startlingly different are the design and 
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n,f,~r/loupes,. of unexcelled definition and 
clarity. ■ _Weight 3 ¾ ozs ., length only 3 ½ " . 
Comes w,th hand_strap and soft, flat, zip­
pered case that fits snugly in gentleman's 
pocket or lady's purse. 

0 Send me the HAVERSCOPE SYSTEM with 
case and exchange objectives. Satisfaction 
~uaranteed . Refund in two weeks if not de- (/) 
l1g_hted_. My check for $18.95 plus $1 for post .::: 
& ins. Is enclosed. (Calif. resid . add 5 % tax .)i: 

Name SN0314 ~ 
"' .c 

Address _ _ _ _ __________ o 
r--
0) 

havenh1"ll's ~:~ ~:~~itc~'.:~ s;;Ht I" Phone (415) 981-5688 

Share the Thrllls 
or Exploring , 
outer Space • 
All DYNASCOPES, Includ ing t his 
superb RV•&, &•inch available 
on easy terms! 
Now it's easy to join the thousands of serious 
amateurs, who have discovered the excitement 
of exploring our mysterious universe. Your en­
joyment begins right from the start, yet the 
challenges and rewards go on for yearsI And 
it's a hobby that can be shared at modest.cost. 

Choose from a Full Ra nge Of 
DYNASCOPES® 4" Starting at $49.9S 

Picking a telescope to fit your needs and your 
pocketbook is simple when you select a 
DYNASC OPE - t he same instruments used by 
mar~ than _150 sch_ools, colleges and observ­
atories. Prices begin as low as $49.95 and 
your satisfaction is guaranteed by a' full­
refu nd warranty. 

FASCINATING GUIDE Ml·---. YOURS FREEi = d;:::·· 
Read t hese valuable facts be- ~ 
f ore buying any telescope . Mail ~ 
coupon or postcard for your 
complimentary copy of this • 
helpful guide. 
Criterion Manufacturing Co 
331 Church St ., Hartford, C~nn. 06101 

® TM Registered U.S. Pat. Office 

, - - ------------
1 

CRITERI ON MANUFA CUTURING CO., Dept. NL-54 1 
331 Church St., Hartford, Conn. Ob 101 I 

I Please send your free Telescope Guide. I I Name ____________ _ 

I Address___________ I 
L City _________ State ___ I _______________ _] 
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books OF THE WEEK 

ABOVE AND BELOW: A Journey 
Through Our National Unuderwater Parks 
-Helga Sandburg and George Crile, Jr.­
McGraw-Hill, 1970, 302 p., $7.95. Highly 
readable account, acquaints the reader 
with the marine environment, and the land 
and sea animals in and around the Ever­
glades, the Virgin Islands, Anacapa off the 
coast of California and the coral reefs off 
Saint Croix. 

ADVANCES IN ENVIRONME TAL 
SCIENCES, Vol. 1-James N. Pitts, Jr. 
and Robert L. Metcalf, Eds.-Wiley-Inter­
science, 1969, 356 p., illus., $15.95. Deals 
with the application of science and tech­
nology to the control and improvement of 
environmental quality, in specific areas 
such as oxides of nitrogen, biodegradable 
detergents, and aeroallergens and public 
hea lth. 

THE AMERICAN EPHEMERIS AND 
NAUTICAL ALMANAC for the Year 
1971-Nautical Almanac Office, U.S. 
~aval Observatory-GPO, 1969, 520 p., 
diagrams, $6.25. Source of basic calcula­
tions and data, principal ephemerides 
configurations of satellites, eclipses sun: 
set. and twilight time, moonset, observa­
tories, and other tabulations. 

AMERICAN INDIAN MEDICINE­
Virgil J. Vo~el-Univ. of Okla. Press, 
1970, 583 p., 11lus., $12.50. Comprehensive 
account of the effect of Indian medicinal 
practices on white civilization discusses 
Indian theories of disease and ~ethods of 
combating disease, and lists Indian drugs 
that won acceptance in the U.S. Pharma­
copeia and the National Formulary. 

THE ARCHAEOLOGY OF THE EW 
TESTAMENT: The Life of Jesus and the 
B~ginning ~f the Early Church-Jack 
F megan- Pnnceton Univ. Press, 1970, 273 
p ., p_hotog~apbsi maJ?S,. $20. Presenting the 
tang~ble tbmgs, ms_cnpt10ns, objects, tombs, 
!i!Cb1tectural remarns, the book investigates 
sites connected with John the Baptist, 
Bethl ehem and Nazareth, Caesarea, Jeri­
cho, the Mount of Olives, and Jerusalem. 

THE ART AND SCIE CE OF TAKING 
TO THE WOODS-C. B. Colby and 
Bradfor? Angier-Stackpole Bks., 1970, 
288 p., illus. by Arthur J. Anderson, $7.95 
Covers outdoor living and camping, on 
foot or on wheels, tells about basic skills 
shortcuts and advanced techniques. ' 

BIOLOGICAL ASPECTS OF THERMAL 
POLLUTION-Peter A. Krenke! and 
Frank L. Parker, Eds.-Vanderbilt Univ. 
~ress, 1969, 407 p., illus., $7.95. Sympo­
smm papers and discussion of the magni­
t[!de of the problem, the effects of heated 
d1scba_rges on marine zooplankton and 
estuanne benthos, thermal requirement of 
freshwater fishes and other aquatic life. 

BRAIN AND BEHAVIOUR, Vol. 1: 
~food, States and Mind. Vol. 2: Percep­
t10n and Action-K. H. Pribram, Ed.­
~enguin Bks., 1969, 496 p., 475 p ., plates, 
11lus., paper, $2.95 each. Readings on 
basic neuropsychological research, work 
on ~Jeep, alertness and mood, and on 
pbys10logical determinants of drive states. 

march 14, 1970 

Vol. 2 deals with neural events involved 
in perception and cognition, and motor 
function of the nervous system. 

CHEMOTHERAPY OF CANCER-War­
ren H . Cole, M.D., Ed.-Lea & Febiger 
1970, 349 p., photographs, diagrams' 
$12.50. Summarizes contemporary im: 
proved methods of therapy with anticancer 
drugs, indications, contraindications, and 
methods of administration-perfusion, in­
fusion, and in combination with radio­
therapy and surgery. 

DICTIO ARY OF FUEL TECHNOL­
OGY- Alan Gilpin-Philosophical Lib., 
1969, 275 p., diagrams, $20. Broad treat­
ment, intended to be of value to fuel tech­
nologists, chemical engineers, air pollution 
control engineers and others. 

THE DIRECTION OF HUMAN DE­
VELOPMENT- Ashley Montagu-Haw­
thorn Bks., 1970, rev. ed., 406 p., $7.95. 
Anthropologist explores the nature of 
human nature, the evolutionary pressures 
!hat caused man to develop as a highly 
mterdependent and cooperative creature; 
shows how innumerable investigations 
have substantiated the fact that interfer­
ence with the infant's development as a 
loved and loving creature will damage his 
subsequent behavioral development. 

THE DIVORCED MOTHER: A Guide to 
RC?adjustment-Carol Mindey-McGraw­
Hill , 1970, 268 p., $6.95. Intelligent as­
s~ssment of the problems confronting the 
d1v?rced motber-;-legal, financial, psycho­
logical and practical, with sound advice 
for working out satisfactory human rela­
tionships for the children and herself. 

THE ENCYCLOPEDIA OF THE BIO­
LOGICAL SCIENCES-Peter Gray, Ed. 
-Van Nc:istrand Reinhold, 1970, 2nd ed., 
1027 p., illus., $24.95. Authoritative en­
cyclopedic work, incorporates latest re­
search in articles ranging from "abio­
genesis" to "zosterophyllophytina." A 
number of new topics, such as antbozoa 
anura, cnidaria, neurophysiology, pbyto: 
chromes and scyphozoa, have been added. 

ENGINEERING ASPECTS OF THER­
MAL POLLUTIO : Proceedings of 1968 
National Symposium on Thermal Pollu­
tion-Frank L. Parker and Peter A. Kren­
ke!, Eds.-Vanderbilt Univ. Press 1969 
351 p., illus., $7.95. Discusses ec~logicai 
chan_ges induced by heated waters, water 
quality standards, condenser-water dis­
charge, cooling tower design, and research 
needs. 

GAMES ANALYSTS PLAY- Martin 
Shepard, M.D ., and Marjorie Lee-Put­
nam, 1970, 1,89 p., _$5.95. Analyst anal­
yzes . analysts techmques and attitudes, 
descnbes sample conversations between 
!herapist and patients, and points out the 
importance of successful patient-therapist 
rapport. 

~ENETIC EPISTEMOLOGY - Jean 
Piaget, transl. from French by Eleanor 
Duckworth-Columbia Univ. Press 1970 
84 p.? $5. Swiss_ e~perimental psychologist 
explams the prmc1ples of genetic episte­
mology and discusses how a child's co­
?rdination of actions leads to their becom­
mg mental operations and later logical 
concepts. 

GRAVITATIO AND THE UNIVERSE 
-Robert H. Dicke-Am. Philosophical 
Soc., 1970, 82 p., illus., $2.50. In these 
Jayne Lectures for 1969, the author pre­
sents to a general audience the results o( 
his intensive and extremely accurate tests 
of general relativity. 

THE GREAT WEAPONS HERESY­
Thomas W. Wilson, Jr.-Houghton, 1970, 
275 p., $5.95. Annotated reexamination 
an? interpretation of J , Robert Oppen­
hermer's role as creator and critic of U .S. 
strategy decisions in atomic weapons de­
velopment, with reflections on the current 
controversy. 

A GUIDE TO SUPERCONDUCTIVITY 
-David Fishlock, Ed.-Am. Elsevier Pub. 
Co., 1970, 150 p., illus., $7. Eight re­
searchers offers their views on the progress 
and prospects for superconductivity in 
su~h fields as la_rg~ magnets, rotating ma­
cbrnes, transm1ss10n equipment, com­
puters and electronic engineering. 

HOW TO KNOW POLLEN AND 
SPORES-Ronald 0. Kapp-Brown 1969 
249 p., 50g drawings, paper, spiral-hound: 
~3.25_. A J?ICtured-key, general guide to the 
1denttficat10n of genera and families. In­
cludes bibliography and describes labora­
tory techniques for preparation of modern 
pollen samples as well as fossil sediments. 

IN QUEST OF QUASARS: An Introduc­
tion to Stars and Star-like Objects-Ben 
Bova-Crowell-Collier, 1970, 198 p., ill us., 
$5.95. A layman's introduction to what 
has become known about the quasi-stell ar 
objects that eject extraordinary amounts of 
radio energy into the universe. 

INGREDIE T X: The Production of 
Effective Drugs-Louis C. Schroeter­
Pergamon Press, 1969, 157 p., illus. , $7.75. 
Tells about some of the challenging as­
pects of pharmaceutical research and 
product development. 

MARTY MANN Answers Your Que tions 
About Drinking and A lcoholism- Marty 
~ann- Holt,. 1970, 112 p., $3 .95. Dealing 
with alcoholism as a dread disease that 
afflicts 6.5 million Americans tod ay the 
book answers questions about the 'alco­
holic, his famil y and bis treatment, factu­
ally and thoroughly. 

Lis1,:11g is a,i editorial service for readers' in/or~ 
11_za11011. For cotffenient purchase of any book 
listed or a11y U .S. book ;,, pri11t, remit retail 
pr,ce (we pay postage) plus 25c ha11dli11g charge 
to Book Ord~r Service, Science News, 1719 N St., 
N.W_. , Was/1111 gton, D .C. 20036. Prices subject to 
TJllbllshers' changes. Be sure to i11c/ude zip code 
111 your address. 

SCI ENCE EXPLORING FOR BOYS ages 11-15 at 
SPRUCE MOUNTAI N CAMP, Bryant Pond , M a in e. 
Field, mountain, canoe tri ps, ham radio, pho­
tography, plants, animals, astronomy, weather, 
geo!o_gy, ecology. Mt. Katahdin outpost camp. 
Exc1t1ng concept of science recreation. Staff 
inquiries invited. Catalog: Willia m T. Harty, 
12 H ighland St., West Medway, M ass. 02053. 

CHEMICALS-RAW MATERIALS 
Small L abora t o r y Qu a ntiti es 
Most Any Item Can Be Supp lied 

In $1.00 Packages 
Order Now O r Write For Information 

Cash W ith Order-We Pay Postage 

SPECTRO-CHEM INC. 
1354 Ellison Lou isvi lle, Ky. 40204 
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Fora 
cleaner 
Europe 

Nature Conservation 
Year is spotlighting 

the need for more 
international action 

by John La mbert 

Europeans are waking up to the fact 
they are creating a world unfit to 

live in. A11d prospects for solving in­
tensifying pollution problems are made 
less bright because of political confusion 
created by national boundaries that cut 
across natural features. 

Some aspects of the deterioration of 
the European environment can be met 
on a national level through legislation 
and planning; Sweden is far advanced, 
and the British are making a major 
effort. But pollution has an unhealthy 
disrespect for the political frontiers 
Europe inherited from the past. 

The Rhine, for example, gathers im­
purities from Switzerland, Germany, 
France and the Netherlands (SN: 
7/19, p. 64). Rhine water flowing from 
Switzerland through Strasbourg to its 
mouth in the Netherlands shows a 100,-
000-fold increase in microorganisms. A 
pollution chart of the Rhine is known 
to exist, but even Council of Europe 
experts have been unable to obtain it. 
The Rhine water authority that assem­
bled it is too afraid of the backlash 
from industrialists if their responsibility 
were made public. 

But this year is Nature Conservation 
Year, promoted by the council, and the 
emphasis is changing. At a conference 
held in Strasbourg in February to 
launch the year, the theme was 
changed, significantly, from "conserva­
tion" to "the management of the en­
vironment in tomorrow's Europe." A 
big effort is on to educate European 
public opinion to the fact there is more 
to conservation than keeping the 
beaches clean or saving rare bird species 
from extinction, and that yrbanizatiop._ 
the _relentless growth of industry, new 
methods in agriculture aad the expan­
sion of leisu · · · all contribute 
to the steady and irreversible deteriora­
tion of the natural environment. These 
were the four themes chosen for the 
conference, and the information on 
them was gathered from all 14 member 
countr ies in Europe. 

In the fine-sounding words of the 
council's official declaration. "Conserva­
tion is not merely a palliative designed 
to put a stop to the impact of growing 
population numbers and technological 
progress on our physical environment. 

1 

Far more, it must be a concerted effort 
to make the right choices in improving 
the quality of the environment and 
creating surroundings that satisfy man's 
present and future needs." 

But a conference of this sort makes 
no decisio0s, and as the delegates were 
warned by Prince Philip, Duke of Edin-

burgh, who had been invited to attract 
press attention, "This ... conference will 
mean nothing at all ... if it does not 
lead to practical conservation measures 
in every European country. All its dis­
cussions and resolutions will quickly 
disappear into the polluted atmosphere, 
if this meeting doesn't produce more 
closely organized international coopera­
tion between responsible and effective 
government departments." The Prince 
put his finger on the major weakness. 
Experts aren't decision-makers and 
politicians so far have been unwilling 
even to look at the problem's realities. 

This fa il.ure to get down to hard facts 
indeed was one of the weaknesses of the 
Strasbourg conference. The ills of pol­
lution were described in detail, but 
there was too much delicacy about say­
ing who is responsible. It is going to be 
a bard fight in most European countries 
to enact legislation penalizing polluting 
industries heavily enough or imposing 
high enough quality requirements on 
them; economic growth is still too wide­
ly accepted as an over-riding priority. 
And even if controls could be achieved, 
as some optimistic parti cipants at Stras­
bourg seemed to believe possible, there 
remain the more complex environ­
mental problems of which Europeans 
are just now becoming aware: poison­
ing of the soil and underground water 
by pesticides and fertilizers and destruc­
tion of ecological cycles through, for 
instance, thermal pollution from power 
stations. And there is the unstemmed 
adva nce of industry, cities and second­
ary residences into Europe's last re­
maining free space. 

As a bitter footnote, the Council of 
Europe now finds itself faced with a 
powerful competitor for Government 
interest and support and for the limited 
fu nds which are likely to be made avail­
able. NATO's new Committee on the 
Challenges of Modern Society is getting 
down to work in Brussels, and pollution 
problems are high on its list. European 
left-wingers, associating NATO more 
readily with nuclear waste dumped into 
the Mediterranean, are shocked; the 
Council of Europe is angry. But NATO 
coolly claims that it has the best avail­
able machinery for the transmission of 
technological and scientific knowledge 
-and for simply getting things clone. 

Whether NATO really has the will and 
the means to accomplish major en­
vironmental aims is unknown. Equally 
unknown is whether any other inter­
national body can mobilize resources to 
get the job done; the obstacles are 
formidable. 
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Does your colleague kno-w something 
you don't k now? 

Check his pocket. 
·tf you see a copy of "Current Contents®" there, you can bet ~e does. T~at pocket-sized 
weekly publication reproduces the contents pages of every important Journal 
published here or abroad in your field. All he has to d? is scan c;urre_nt Cont~nts for 
comprehensive current awareness. If he sees something especially interesting, he 
sends off a card to us for original tear 
sheets of the article, or corresponds 
directly with the author, whose name and 

e1970 ISi® 

address is included. 
Shouldn't you know as much as he does? 
There are seven editions of Current 

Contents, one or more specifically in your 
field. Check the one(s) you're interested 
in and we'll send you a sample copy 
along with full details, including 
advantageous group and educational 
subscription rates. 

Current Awareness 
in Your Pocket 

\ ----- ® -------------- Depts=i.1 · □®□ Institute for Scientific Information I 
325 CHESTNUT ST .. PHILADELPHIA. PENNSYLVANIA 19106,USA I 
132 HIGH ST .• UXBRIDGE. MIDDLESEX. UK 

I am interested in Current Conte_nts® . I 
□ Life Sciences □ Agnc~ltural, Food & I 

Veterinary Sciences 
□ Physical Sciences □ Behavioral, Social & I 
□ Chemical Sciences Management Sciences I 
□ Education □ Engineering & Technology I 

Name/ Title I 
~Yo~u~r D~is~ci~pl~in~e ______________ ( 

Organization I 
Address 
~Ci!:!.ty ________ .!'..St~at:::_e ____ -.:Zc,:iP ___ I 
~~• I ----------------------~ 

*European subscribers receive special air mail service without cost. 



A Sc_ience News 
reporter has two points 

of view. 
Science News reporters are both scientific specialists ... 
and experienced , exacting journal ists. 

From coast to coast and around the world they seek out 
up-to-the-minute, hard-fact news of current scientific hap­
penings ... and send it back to our Washington-based staff 
for expert editing. Our perceptive professionals contribute 
realistic evaluations and interpretations of occurrences in 
virtually every scientific and techn ical field . . . in-depth 
stories that provide the perspective . , . features and col­
umns that emphasize what's new and sign ificant in research , 
development, exploration and discovery. In addition, they 
supply us with pertinent photographs, diagrams, drawings, 
maps and other illustrative material. 

You enjoy their two points of view. 

Why not send a gift subscription to somebody else who 
will enjoy Science News as much as you do? 

Simply fill out the coupon below and mai l it to us. We' l l take 
care of the rest. 

r ompletc and end to: SciC'nCC' ews. 17J 9 StrC'et, N .W. . 7 
Dept. J26, Washington, D .. 200:36 

257 YOUR TAi\[E 
ADDRESS 
CITY . ... . .... . . STATE . .... . . ZIP ....... . 
D Check h ere to begin your subsc1·iption. D Check h ere to extend your current subscription. 

1 year $7.50 D 2 years $13.50 D 3 years $19.50 D D Check here to send a gift subscription to: 
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