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ABSTRACT 

In this first phase of a larger project--developing an aesthetics of ecology--I recount 

the process by which two paper movies were produced and present their texts without 

images, along with arguments for the form and the subject-ecology. I then explore three 

areas related to increasing the capability of the form: 1) the notion of what we see when 

engaged in scientific activity 2) translating from data to visualizations and 3) a discus-

sion of Chinese and Japanese scroll paintings, as examples of an elaborately beautiful 

way to illustrate stories while communicating knowledge. 

In making of paper movies (scrolled images with a narrative) on the subject of 

environmental and ecological matters I found my approach too limited to adequately 

serve an ecological view (science of natural communities). Peter Schuman, of the Bread 

and Puppet Theatre, many years ago introduced "crankier" into his story-telling cpics. 

Could this device now be used for more scientific narratives capable of providing deeper 

insights, more information, even scientific data in an artistic presentation? 
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CHAPTER 1 

INTRODUCTION 

For a number of years I have composed slide shows and paper movies related to the 

environment. In 1989 at San Francisco State University, I taught a class titled "Image & 

Text" that used doctored slides to create stories. Subsequent classes at Humboldt State 

University Extension emphasized paper movie making, exploring its possibilities. My 

supposition in the early 90's was that a scroll with performers, or "crankies" (Peter 

Schuman of Bread and Puppet Theatre's term) could be especially helpful in the presenta-

tion of scientific data necessary to ecological arguments. 

After my experience as an advocate of open space in San Francisco, 1990-92, and 

co-director of the Friends of the Arcata Marsh, 1992-93, dedicated to "interpreting" the 

Marsh system, I realized that to turn environmentalism (a general feeling) into an ecologi-

cal view (scientifically based knowledge) required familiarity with the tools of the so-

called hard sciences. 

Figures and equations are essential in understanding the scientific elements within a 

developed ecological point of view. The scroll, like a chalk board, moving at different 

speeds, could support the performance of the narrative. Images on paper could better 

represent charts, maps and essential facts in a proper context. 

As a graduate student, able to expand my knowledge of both the natural and pure 

sciences, I created two paper movies, one on the "Arcata Marsh and Wildlife Sanctuary" 

the other on "Downlogs". The first paper movie was about the development and history 

of the Marsh. The objective was to educate, puncture a few illusions and explain the 

workings of the waste water treatment plant. The "Downlogs" narrative argued for 

greater understanding of the eco-community in old growth. 
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These two experiences helped me discover the requirements of the medium and the 

limits of my approach. What is the role of art in the environmental movement: propa-

ganda, agitprop, or entertainment? I disputed such notions in the 60's and 70's and tried 

to exceed the limitations opting for artistically complex political theater (in the sense of 

Brecht) rather than agitprop, cartoons and topical sloganeering. Are the arts, as we know 

them today, a substitute for direct experiences with nature? 

Logs on the ground, for example, are essential to a healthy sustainable habitat. They 

are not beautiful in the Kodak-National Geographic sense, but beautiful and essential in 

the silvi-cultural sense, as soil nutrients and hosts for insects, fungi and wildlife. Is 

beauty different for the natural scientist than for the artist? This and other aporias have 

arisen in studying the art of making scientific information visible and visual. 

What follows is in two parts, the Introduction and Investigation. The first explains 

the making of these paper scrolls and the two scripts with a critique of my presumptions 

of the form and the subject. The second section, Investigation, takes us into scholarly 

examinations of scientific seeing, the translation of science to visual display, and a survey 

of Chinese and Japanese landscape scroll painting and its contributions to the art of 

making paper movies. 



CHAPTER 2 

DEVELOPMENT OF TWO SCROLL MOVIES 

The narrative, Arcata Waste Water Treatment System, Marsh and Wildlife  

Sanctuary, written after extensive exploration and study of the Marsh and its related 

waste water treatment system, explains the treatment process to people who might know 

the story but have never clearly understood how the system works. 

The waste water treatment system is an integral part of the Marsh and the sanctuary. 

But many slide shows, talks, bird walks, lecture demonstrations and walk-throughs, 

seldom clarified the waste water flows, or provided adequate explanations of the Marsh 

and treatment ponds' role in the system. The press has received inflated claims about its 

function from Professor of Biological Engineering Robert Gearhardt and Frank Klopp 

from the Department of Public Works, retired 1993, and others, like the Chamber of 

Commerce, who appear innocent or ignorant of its actual operation. Nonetheless, the 

existence of the Marsh gave the city of Arcata a reputation for innovation beyond its 

region. 

After interviewing 24 of the original participants I began to ask if the project had 

radicalized those who initiated this community event. It had not. Why not? 

When a complete description of how the waste water treatment system works was 

finally presented, to a group of prospective docent volunteers, by David Couch, waste 

water treatment specialist, employed by the City of Arcata, the reality was both illuminat-

ing and irritating. 

The treatment plant was neither first on line in California, nor a totally biological 

treatment system. It was one of many smaller such plants that dotted California and other 

states. 
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The Marshes, three of them, were not reconstructed wetlands, they were new 

marshes created out of Humboldt Bay. The original marsh, now agricultural land, had 

been filled in by farmers years ago. The three new treatment marshes, Allan, Gearheardt 

and Hauser, did not do tertiary treatment; rather, the treated water was given a "secondary 

polishing" after chlorination, followed by another chlorination before being pumped into 

the bay. The co-generator worked only 3 months out of the year. Up to 1993 the sludge 

was piled on-sight, in the City Public Works property, to be absorbed into the ground, or 

rained on and run off into the bay. The treatment plant was not able to take cistern tailings 

from outside Arcata. People who cleaned their cisterns were sent onto Eureka where a 

larger treatment plant took their sewage for processing. When heavy rains came, the plant 

was unable to process the flow of waste water and rain water, so it all went directly into 

the oxidation (settling) ponds or overflowed into the Bay. 

The greatest contamination of the Bay came from agricultural runoff of pesticides, 

and street runoff of car droppings, for which the treatment plant was ineffective. Human 

residential sewage, composes a small part of the contamination of the bay habitat. 

The original oxidation ponds provided birds and a fish hatchery with food. The 

ponds produced nutrient--filled water for the bay, minus coliforms from human waste. 

The remaining nutrients fed the fish and wildlife populations--food for shorebirds on the 

mudflats, oysters in the bay. The three, newer, treatment marshes did not operate organi-

cally or naturally, they had to be monitored and excess vegetation harvested. The recre-

ational fish pond created along side the new Marshes, was a "put n' take" operation in 

which fish were stocked and either fished quickly, eaten by birds or died since nothing 

grew in the recreational waters--due to incorrect construction of the seabed and possible 

seepage from the covered city dump that bordered the fish pond. 

Despite these drawbacks, the Marsh and Wildlife sanctuary is considered the most 

important tourist attraction of Arcata. The AAA Travel Manual of California states: "In 

Arcata, the Marsh and Wildlife Sanctuary is of great interest to bird watchers across the state." 



The Performance 

The scroll narrative explained how the treatment plant and the integrated waste 

water system functioned. It set out to puncture a few myths and explain a few more 

biologically interesting elements of the marsh system that were obscured in a haze of 

glib and false advertising. 

In showing the flow of the water through the oxidation ponds, treatment plant and on 

through the newly constructed Marshes, and then into the Bay, we detailed the operation 

clarifying the process. While correcting a few misconceptions, we touched on the history 

of the cities struggle with the state to establish this independent treatment system. 

Two narrators were engaged. One, Tom Hunnicut, contributed to the development of 

the script most concretely, taking the original story then adding and subtracting elements 

that fit with the pictures he had in mind. He was a student of natural resources and knew 

enough about wildlife and the biology of plants and animals to help explain the scientific 

matter. He was not able to draw as well as he had thought, so the visuals were given over 

to Terry Torgenson, cartoonist for ECONEWS. The images were discussed, some drawn 

out, others left undone. After revisions by Hunnicut and Jenny Erikson, a graduate 

student in Biological Engineering, and member of Friends of the Arcata Marsh, the 

narrative was complete. After months of delay, cartoonist Torgenson finished the 68 

images. I did not have an opportunity to return to the artist, and change images to fit our 

information, but altered the text to fit the images. The two narrators, understanding the 

material from their studies, were helpful in refining the text. They did require some actor 

encouragement and direction. 

The male narrator unable to remember the script, stuck strictly to the page, limiting 

his ability to perform, interact or make contact with the other narrator or audience. He 

had done some singing and playing in public but was shy and obviously nervous. The 

female narrator enjoyed performing and remembered more of the text, so she could 

interact with her partner and make contact with the audience. 

These performers were what I call "real people." They were not trained actors, and 
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had little performance experience. They were, however, knowledgeable about the treat-

ment system and knew much about nature. Experience has taught me that with new 

material from non-theatrical sources, in the first stage it was best to work on the material 

with "real people" rather than actors who did not know much about science and would 

have to learn the subject in order to play it. In this case, I choose to use those with scien-

tific knowledge and to teach them the rudiments of performing. In this way they were 

authentic presenters of a story that they had in part created. Each contributed elements to 

the text, augmenting its accuracy and scientific complexity. 

Storytellers often present themselves as authentic people of a specific region, telling 

tales they were born with or learned from their Grandmother. Native American storytell-

ers are the most common example. On the other hand, some people are able to tell stories 

from cultures other than their own. 

Authentic people, real people are as they are, come with little ability to imitate 

others, or transform themselves. They are what 'they be.' Some can do imitations-

mimicry learned from radio or other personal sources. Tom Honnicut for example, knew a 

slew of midwest phrases, metaphors that we used in the text. Jenny Erickson could sing 

and added other material. She was knowledgeable about the system and, as a student of 

biological engineering, was acquainted with the history and characters protrayed in the 

narrative. 

The disadvantage of such people is that they can't develop an elaborate performance. 

Their authenticity is their identity. It would take months to train them in performance 

skills, teach them to replicate, repeat and extend the possibilities of each presentation. 

With enough time, it can be done. In the developmental stages, their knowledge is more 

valuable than their abilities as performers. They act as script developers within the con-

text of the subject. Actors, rather, tend to emphasize their tricks, and gambits, amplifying 

beyond the text. If the text is complete and needs no substantive work then actor/perform-

ers are very helpful. 
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Downlogs  

This paper movie, done for a class project, was about fallen logs and snags and their 

place in forest ecology. They interest me because, when one sees forests in glossy photos 

or even from roadside vista stops, downlogs--those that rot and feed the other standing 

trees--are barely visible. In one visit in Humboldt County I counted the downlogs in a 

particular old growth stand and found 25 in various stages of decay within a 60' by 60' 

plot. The number was surprising. The importance of these down logs as part of the 

ecocommunity is ignored (or denied) by lumber corporations that would like to claim 

them as clean-up material, calling them "decadent", yet salvageable. "Salvaging opera-

tions" in which lumber millers go into Federal stands and clean out the standing or fallen 

diseased dead logs is an exercise in deceit, since snags are useful in many ways. They are 

important perches for birds. The Spotted Owl, for example, uses branches under other 

branches of trees that may be snags. Snags are filled with insects and home for other 

fauna. This is true of the standing so-called dead tree, those without foliage, but even 

more so of downed trees. Dale Thornburgh of the Forestry Department claims no less 

than 4 snags per acre are necessary for healthy growth and as many or more downlogs for 

an old growth stand. What is "necessary" is a quality matter, open to dispute, since in the 

old growth stand I investigated, under his supervision, the number of downlogs was more 

than four, in different stages of decay, all adding nutrients to the soil, housing forest floor 

animals, insects spores, fungus and mother trees for young shoots. 

The paper movie text was fairly complete prior to approaching the actors. One of the 

actors was adept at computer generated images. I assumed he would use photocopies of 

diagrams found in entomology books I gave him, and scan them to be used in the print 

out or scroll. He didn't use any of the actual images of insects but made up a sort of 

angular generic bug along with angular figures. When he finished his work I painted 

colors on the scroll to emphasize various details. The color illuminated aspects that 

needed focus to clarify the verbal text. 

When a particular section on the chemical activity within the downlog came up in 
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the text the student-computer operator had no more knowledge of how to illustrate it than 

the older cartoonist faced with a similar requirement in the first project. In the attempt to 

represent less visible scientific material neither one knew what to draw. I thought it was 

curiously informative that both image makers, although environmentally informed and 

educated, were unable to visualize the formulas so very necessary to the understanding 

of how waste water treatment functions or how downlogs contribute to nutrients in the 

soil. It is at this juncture that I realized the gap between science and the general public, 

even the educated public. 

The two actor/performers, for "Downlogs" Michael Lindsey and Erick Berkowitz, 

were adept at playing with the whole event and were able to interact and react. Their 

strength was in sharpening the performance. Unlike the first group these actors had much 

to learn about old growth forests and needed tutoring in the critical matter of downlogs in 

order to emphasize ecological elements of the tale/science, rather than their learned 

notions about performing. 

What follows are the scripts of the two texts, as performed at that time, 1993-94. 

They are the predecessors to the research, exploration and theorizing that went on during 

the second year of my graduate studies. I didn't just start thinking about the following 

ideas after doing the paper movies, only that substantive examination and documentation 

took place after their creation. They represent a step in the critical process of developing 

a theory. 



CHAPTER 3 

EXAMPLE TEXTS 

A. Arcata Marsh 

February 26 - December 1993 

Music intro 

A: 1 Announcer: Here ye here ye, now comes the entire unexpurgated story of... 

B: 2 THE LIFE AND TIMES OF THE ARCATA MARSH AND WILDLIFE SANCTUARY. 

A: 3 A presentation of the unknown historical events that established this treated waste 

water integrated wetland system. 

B: Hear HOW oxidation ponds led to bird habitat, then to an aquaculture facility HOW 

all of this was to be thrown away by the area wide State Water Treatment System 

proposed in 1974. 

A: HOW the State project was hobbled by legal action, from the Manila-Eureka gang. 

B: HOW the Arcata Task force assembled to plot and plan against the State & the Federal 

Government. Hear HOW then Governor Jerry Brown sent two signals at once - not an 

unfamiliar trait - HOW the Arcata residents almost lost until the State Legislature 

proposed exempting Arcata from the 50 million dollar project. 

A: Hear about the tricks and turns of the locals, the politicians the biologists, entomologists, 

zoologists, and the engineers. 

B: Hear the entire story in less than, 15 jam packed minutes. AB All, with moving pictures 

* * * 

A: (4) [Narrator Voice) Our tale begins in Wiyot times before the white man. The Native 

9 
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American tribe of Wiyots lived on the shore of Humboldt Bay. They lived a rich and 

leisurely life, with abundant sea food and waterfowl. As fur traders, fishers, and 

loggers muscled in, the Wiyots, not a warring tribe, were forced away from their 

fishing positions on the bay. B (5) The exploitation of the area's resources acceler-

ated as timber became a commercial venture. (6) In 1850 gold was discovered in 

`them thar hills' and then them thar hills' was washed away by mining practices that 

altered the landscape. Commercial fishing developed (7) as fisherman harvested 

salmon without pause. The population changed along with the environment. 8 Arcata 

grew moderately through early 1900's and in 1937 the economics of Arcata also 

changed with the establishing of a teacher training school: Humboldt Normal College. 

The State became the biggest employer. 

A: 9) In these plentiful times few people considered the effect of run-off from agriculture, 

residential waste water, or manufacturing pollution. "Yep, the tide will take everything 

out to sea." 

B: Ahh the sea 

AB: (song) "Ah the sea, the sea, the beautiful sea. You & me, you and me, how ..." 

A: Dumping raw sewage into the rivers, the estuaries and the bay. It was a common 

sense activity, everybody did it... 

B: (10) In 1948 the Federal Government passed the first Water Pollution Control Act and 

shortly there after (11) Arcata constructed a residential waste water treatment plant, 

that fortunately included (12) a 55 acre oxidation pond. They were required to add a 

chlorination plant in 1966. (13)(14) A:Chlorination kills most pathogens, while it 

leaves a residue of suspicious carcinogenic (15) chlorimids. 

B : (16) This system did not and still does not address the run-off pollution from farms or 

industrial properties - non point source we call it - pollution which seeps directly into 

the streams. 
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A: (17) In 1969 HSU fisheries professor George Allen, developed a plan to use the treated 

waste water for an aquaculture operation that would rear salmon. The facility pro-

duced its own fish food by combining nutrient rich waste water with, salt-water.(18) 

This soup of organic nutrients and sea water created just the right environment for 

controlled algae blooms. The algae provides the source of food for the aquatic insects 

that naturally occur in most rivers and estuary systems, and the aquatic insects are the 

natural food of young salmon and steelhead fry. 

B: (19) Not only food for fish, but food for thought. 

A: (20) In order to further reduce the amount of pollutants being dumped into the nations 

waters Congress passed the Clean Water Act, in 1972. (21) The intention of the Clean 

Water Act was most certainly healthy and wise, however in the (22) hands of commer-

cial interests it quickly became an opportunity to fund expensive sewer construction 

projects. So in 1974 the Humboldt County Water Authority (HUBWA) promoted a 

plan to unify waste treatment by connecting (23) McKinleyville, Manila, Samoa, Arcata 

and other outlying areas to a massive central treatment plant in Eureka. 

B: (24) Many plans were proposed and (25) each successive one became (26) a little 

more elaborate (27) than the one before it, until finally a grand slam (28) proposal was 

adopted that encompassed all the features of the other previous plans. 

A: It was like' cuttin a fat pig' and all this for only (29) 50 million dollars, and of course 

let's (30) not forget: 

A&B:One administrative top down control solution for all! 

B: (31) The expanded sewage pipe lines could provide an irresistible opportunity for 

developers to construct strip housing along the length of the system. All of a sudden 

the coastal dunes, forests, and farm lands were in serious danger of being lost. The 

oxidation pond and aquaculture facilities in Arcata would be bypassed. 

A: (31) Opposition to the project erupted first in the community of Manila. Manila feared 
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that expanded urban development would ruin their community. Others in the path of 

the pipe lines foresaw their costs rise along with increased density. (32) Soon, Eureka 

and Arcata added their voices to the rising cry of dissent and (33) a legal campaign 

was organized to delay the funding of the project. (34) The initial delay allowed pro-

fessors from HSU, citizens, politicians and Arcata's Department of Public Works,to 

come up with an alternative plan. 

B: They suggested upgrading the existing treatment plant and connecting it to a newly 

constructed wetlands that would clean the waste water. Microscopic organisms (plank-

ton, phylo and zooplankton) that flourished in the marshes would break down the 

small amount of suspended solids left after primary treatment, while also producing 

basic food for waterfowl. The more food, the more fowl. 

A: (35) HUBWA's master plan was in place and HUBWA refused to accept the alterna-

tive proposal. HUBWA's standards, derived from the State standards, derived from 

Federal standards required that any waters that were discharged into the Bay had to ... 

B: (As HUBWA-official) Enhance the bay water. Yes Sir! 

A: What is enhancement? 

B: (As HUBWA-official) Well, we aren't clear on that, but whatever it is you have to 

prove that you are doing it. 

A: And distilled water might not be good enough, or bad enough or what? 

B: (36) Was Arcata going to take this lying down? Was Frank Klopp the head of Arcata 

Public Works going to let this happen? Were George Allen and Stan Harris going to 

let their outdoor laboratories disappear? And Dan Hauser was he lying down or standing 

up? (37)(38) They set out to lay siege to the HUBWA in what came to be known as 

the Waste Water Wars. They called in Bob Gearheart (39) to work out a plan, first a 

pilot project to demonstrate just exactly how waste water effected plants and which 

plants grew and thrived, and (40) how the water was cleansed. 
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A: (41) Meanwhile, Frank Klopp and his crew found the money from the Coastal Con-

servancy to build three fresh water marshes. They expected that after the pilot project 

proved itself, they could run the waste water through these constructed marshes. To 

fulfill the requirement of enhancement, they said the aquaculture facility would 

increase fish in the bay, and they added a recreation lake. They dug out a lake from the 

bay, and the blue mud was used to cap the County dump. Two for one, a lake and Mt. 

Trashmore were created. Under the three foot mud cap is the old County dump, 

rumbling away. 

B: What an achievement, a little something for everyone - even something for critics. 

A: (42) In 1983 the pilot program was completed and accepted by HUB WA. And, in 

1986 the whole system was operating, not yet perfect, but working. 

(Using small flashlight, behind chart on the paper, trace path of waste water flow - as 

speaker explains.) 

B: A biological solution as well. Raw sewage from Arcata enters the primary treatment 

plant here, where the water is aerated and homogenized. Then it travels through the 

oxidation ponds where aerobic bacteria breaks down the waste. Next, it flows into the 

treatment marshes where suspended solids settle out. Then the waste water is 

chlorinated and de-chlorinated (by State Law) and half is dropped into the bay while 

half is pumped to the George Allen, Robert Gearheart and Dan Hauser Marshes were 

the effluent is polished. 

A: Did you say the affluent is polished? 

B: No I said effluent - meaning half the waste water is cleaned up by the cattails, 

bullrushes, hydrocotyle, sago grass and then one celled microbes go to work on the 

organic ingredients of the waste water. This water is once again chlorinated and de-

chlorinated and finally discharged into the bay. 

A: The entire system covers 154 acres of glorious habitat for fish, fowl and flora. Not to 
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mention hours of recreation for birders, joggers, hikers and philosophers. 

B: (43) Waste water as a natural resource. 

A: (44) In 1987 The City of Arcata became a Ford Foundation Award winner for 

innovative ideas in government. 

B: The future; compost toilets! 

A: Compost toilets? Not yet. We are still on the back roads of Integrated waste water 

treatment systems for everyone. 

B: For Industrial polluters? For the Farmers too? 

A: Wetlands. 

B: Yes Wetlands it is, (and later compost privies.) 

A&B (45) And now a song from Georgia. 

(Meadowlands -Russian Folk Song WITH Russian Accents.) 

WETLANDS OH WETLANDS 

WHEN WILL YOU RETURN TO USEFUL LIFE 

NOT JUST A FEW OR A LITTLE DRIBBLE 

WE NEED AS MANY ACRES AS POSSIBLE. 

FILLED IN BY AGRICULTURE 

REDUCED BY HIGHWAYS AND RAILROADS 

WE WON'T LET YOU DISAPPEAR 

RUNOFF WATER NEEDS YOU TO BE CLEAR 

BULL RUSHES AND HYDRYCOTTLE 

CATTAILS, PICKLE WEED AND SAGO GRASS 

AND DON'T FORGET THE BENTHIC LAYER 

THAT IS WHERE FOOD PRODUCTION IS THE GREATEST 
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WETLANDS, OH WETLANDS 

WHEN WILL YOU RETURN TO USEFUL LIFE 

NOT JUST A FEW OR A LITTLE DRIBBLE 

WE NEED AS MANY ACRES AS POSSIBLE 

(Gesture to audience) EVERYBODY (repeat last verse) 

-end- 

B. Downlogs  

March 16, - April 1994: 

(Two performers, with paper movie) 

A: Good morning, 

B: Good afternoon, 

A: ...or evening. Now comes a short presentation- demonstration on Life in Death 

B: A short presentation with paper movie on Death in Life A: How a tree grows and 

where it grows and where it doesn't grow 

B: nobody knows... 

A: Yes, we know. We shall show you how it grows. 

[pic] a seed, in a forest or on a down log. 

B: Down log ahahhh the basis of all life is death 

A: ...or the basis of all death is life. 

B: Why call it life or death why not call it growth and disgrowth. No, downside growth; 

better yet -- accumulation and potlatch. 

A: Which means? 

B: Accumulation and potlatch often works together. Accumulation is the build up or 

gathering of nutrients piling them up in a straight line, [pic of growth and decay] at 

some indeterminent point our associates , beetles, fungi and critters, begin to unpile 
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more than is built up, taking it all back down to the soil. 

A: The potlatch part? 

B: Yes, down back home or into the soil to be used again... 

A: ...by other accumulators or trees... 

B: ...circular no? 

A: Yes, but not a round circle rather an odd sort of webbing. 

[see webbing chart: Fig I. Flow of CWD] 

A: (explains chart - ad lib) 

B: I thought this was not going to be a lecture but a presentation? 

A: But without the web you can't get the whole enchilada 

B: Mexican food? or is this just a smorgasbord event. 

A: Obviously multicultural 

B: Where do down logs come from? And who cares? Dr. describe the creation of down 

logs. 

A: [pic of old-growth forest-still] 

Grown trees respire give off water, 

B: Sweat? 

A: Sweat. They are invaded by beetles, fungi, termites, they weaken, fall over, 

blow over, pushed over, rot over. [pictures demonstrate variation of how down logs 

come about lightening, flood, termites, fungi, wind, other trees knock them over, soil 

erodes tree to heavy for root system, old age,fire burned] 

B: I thought they died standing, in their boots, and then turned to snags. 

A: If a tree dies & remains standing it eventually becomes a snag. [snag pic and use] 

A: I gotta snag, you gotta snag 

All gods children gotta snag 

When you get to heaven you put on your snag... 
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for all the beetles, bugs and wood peckers, wood peckers. 

B: A snag in your stocking, a dead tree, 

how gross, I'll say it in two words "dis-gusting." 

(Ok'y accent) Cut it down, get rid of it. 

A: You agree with the Lumber Corporations: 

B: (Puts on windsor knot tie, imitates Ok'y redneck Lumber Corp Exec.) "Haul em out, 

get them down logs, they ain't no use, and they're good enough to market, get them 

early before they rot." 

A: Woah, old saw, the trees need them, the soil needs them. 

B: "Crowded down there. What's your beef bud, fraid we won't save jobs for the 

working man? We can market them dead things. What's dead in the forest causes 

fires, debris, clean it out. Your mother told you when you was young, clean your 

room, well we keep the forests clean." 

A: You and who else? 

B: We and the Forest Service. 

A: Careful, don't make wild accusations, blaming the government good ol'service. You'd 

do better keeping it academic and general; hedge and hem, haw and sea saw. 

B: "Bud I know that tune better than you do.. wanna sing it?" 

Down by the old Mill Stream 

Where I first cut you 

You were my dream 

200 feet of cream 

Down by the old mill stream 

A: Wanna know who lives inside a dead log? 

B: No. 

A: Why not? 
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B: Who cares, it don't pay to know and besides "no body knows" for danged darn damit 

scientific cement sure. 

A: Here's a list of bugs in a down log. [pic] 

B: Just a list - all in Spanish too, or is that Latin? 

A: Spanish will help understand the Latin, and your newer lumber jacks who speak two 

languages can begin counting the insects and living critters inside a dead log. 

B: Not good for the market and who cares, if it don't profit, then why you talkin this way 

son? 

A: Nosotros tenemos un insecto entre el bosco, donde vivir los insectores magnificos. 

B: No smart talk, bud, Why you spikin Mexican when we still got KRED country music 

in Humboldt County banging in our ears. 

A: Half the state is Spanish speaking. 

B: The worst half. 

A: Half the lumber workers now speak Mexican, they used to speak Portuguese. 

B: Of course cheap labor, what you think we are stupid you know what NAFTA stands 

for - cheap labor, bud, and profits. 

A: See these bugs in this tree what do they do? 

B: I know, I know, I took a course in Old Growth Forest Management and learned that 

this stuff gets eaten up in 10 years. And, before it gets eaten up we want to take it out 

and hew and saw it into market timber. That's management bud. Just remember "no 

body knows for sure," while we is sure about making commodities out of it. 

A: Are you going to stay in that role for very long? 

B: Want to switch? 

A: Sure. 

B: Go. (Hands over tie) 

A: (As Lumber Exec:) Now see here these bugs ain't a big thing for no body human that 
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is. We need that lumber for home construction. You think we are just lumberjacks, 

listen bud, we are international, multinational we are connccted to bridge repair, building 

construction, tooth pick makers, Chinese chopsticks. We make pulp, panels, paper, 

this down log stuff is valuable - lets git it out. 

B: Valuable as cellulose for other species in the forest, valuable for stream water 

retention. Down logs across streams [see picture] slow the flow of water, create pools, 

let fish spawn, create nutrients for the riparian areas. 

A: Rip who? Listen fella in my day the Army Corps of Engineers cleaned out that debris, 

to make them cricks and rivers run pretty. Get it pretty. We clean up after ourselvcs 

as well. You call it slash and burn, we call it cut and get out. We don't leave no down 

logs, down is dirty, bud. 

B: Stuck in the fetish of your kitchen cleaning mother. 

A: Careful about my mother. My mother never left the kitchen, it was always clean. 

B: Your kitchen ain't the forest. 

A: No it ain't not anymore, but everyone else's kitchen and living room is usin wood 

from the forest and that's why we is gonna get them down logs out. 

B: How are you gonna protect the old growth or the growth of trees unless you let the 

down logs feed the bugs which feed the fungus which feed the other insects which 

feed the birds which feed the mammals, [pics demonstrate the connections] and 

keep the ecocommunity lively and useful. 

A: Nice little round and round you got goin there, bud, but it don't pay the bills. 

B: For whom? 

A: For this society, this is lumber country, for this lumber corporation. We been here for 

a hundred years and we don't step down easily. 

B: Now it's state employee country with or without country music. 

A: Now don't you blasphemin' that shit-kicken stuff now bud. 

B: Cowboys and lumber mills? 
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A: Makes good sense to me. We is the West, the Best, yiiiha. 

B: And the fish in the streams... what happens to the streams when soil spills down into 

the streams, siltates, and fills up the spawning beds? 

A: What am I the Holy Ghost bud, ask them Fish n' Game people. Them fisherman, they 

go out 200 miles and deep dive and 10 mile net. 

B: Down logs retain water and for the watershed, hold CO2, support new growth, feed 

nutrients to the trees, the soil and the biota ... 

A: Biota, whooeee that's a 5 dollar word. 

B: And everyone gains more and you gain less. 

A: That's the point bud, we gain less and since we push and shove them there senators 

and newspaper publishers we ain't going to get pushed out until we suck your down 

logs dry. Suck this land dry, that's our motto. 

B: Down logs and snags are essential. And while we are at it, No old growth cutting. 

Save the old growth forests! 

A: This some kind of a rally bud, what's the matter with you bud, you got something 

loose, don't you like wood tables, wood cabinets, wood doors, wood shelves, wood 

desks. Hey, wood desks, would you like a cement one? 

B: Want to see the web picture again? [shows the web picture again [ another replica ] 

A: Don't care if I don't . The less I know the better it is and the more I don't have to know, 

the better it is for all of us. We don't need this kind of rip rap bud, we got it simple and 

straight, easy to understand. Keep cuttin, pullin, cleaning up and clcaning up that's 

what I mean. Don't try to make it complicated bud complications hurt my head and 

my pocket. Wanna sing that song again? 

Down by the old mill stream 
Where I first cut you 
You were my dream 
Old growth cream 
Down by the old, log stream. 

-end- 



CHAPTER 4 

PRESUMPTIONS ABOUT THE FORM 

Is this merely a device for presenting some pictures and telling cute stories to a few 

people so one can obtain a degree? Is there anything in this mechanism particularly 

suited to portraying the dynamics of ecological interactions? 

The image of atomic physicist Richard Feynman smiling wearing a white shirt, with 

a chalk board behind him on the cover of a popular book "Surely your Joking Mr.  

Feynman!" is a seminal spark in my exploration of this form.1  On the board are figures in 

which he explains one or another physical problem, presenting propositions and observa-

tions with the aid of a visual representation of formulas. Scientific material is made 

easier with diagrams, chalk boards, slides, visual illustrations in addition to language 

explanations. To explain formulas, their application and expansion one has to write them 

out or show them in some way. The laws of Newton, gravity, entropy and the like are 

made plainer by seeing the formulas in action, just as chemical reactions of oxidation and 

reduction are better understood when the redox reaction is written out. 

A teacher of science needs a chalk board, a visual display area to explain the details 

of non verbal and often invisible process. But is a teacher a performer and why not just 

tell stories, like many storytellers do - from the vocal chords or with song? 

In my formulation of the paper movie, the two performers are story tellers. Story 

tellers present their material to audiences by means of narrativc and characterizations in 

language the audience understands. To present complex scientific material, a visual 

representation is required. One can't "talk" mathematics, one has to show the figures to 

understand the formulas. 

I presume the more people understand the scientific process within an ecological 

context, the deeper their participation and the more likely they will engage nature. If 
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science is presented with artistry, it is extraordinarily fascinating and widens horizons. 

In this medium of paper movies, the object is to teach in the manner of scientists 

who would like their listeners to learn what they have discovered and comment upon it. 

The mode d'emploi here is a master teacher(s) with master teachers. 

University teachers tend to assume their students need to hear dicta, answers, facts, 

expert testimony and the like.2  The professor becomes professorial, lecturing/talking, 

asking questions that only he/she knows the answer. This method of teaching or display 

is part of the "banking system" of education Pauolo Friere replaced with 

"conscientization", wherein the discussion focuses on problems that people have, with 

the teacher as guide.3  The story teller, as described by Walter Benjamin,4  is the represen-

tational or dramatic form that most closely reflects this approach. 

The scroll image may well be a work of art rather than just an outline drawing 

describing facts and details of the story. My research into Chinese and Japanese scroll 

paintings and medieval art points to possibilities beyond the present level of depiction. 

Images must be illuminating in themselves, and the making of charts, maps formulas and 

figures requires greater skill than simple calligraphy. 

The integration of visual and verbal is primary, and the interaction gives the whole a 

quantitative boost. The complementary association is like music and text as described by 

Bertolt Brecht and Kurt Weill, and later by Hanns Eisler, wherein the music comments 

upon and lives alongside the verbal (written) text. Here the visual contributes what the 

performers cannot, and the performers express that which the visual can't explain. 

Is this a new form for a new subject in a new age? It is of course, an old form, for an 

old subject in a dying age. But we can call its formulation "new". It is cinematic, only 

slower. It is a low tech presentation which may involve high tech resources, images made 

by video or laser. The critical objective here is to devise a form that represents social 

reality. There is a "major connection between forms of social relations and specific 

dramatic forms" - Raymond Williams.5  

My general argument is that this form is better suited to promote ecological under- 
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standing than the bourgeois standard dramatic form called American realism. The form I 

have developed here is based upon the notions of epic theatre refined by Brecht and his 

friends. It extends those achievements, attempting to further the current social ecological 

or ecological social conditions, rather than the conditions of the working class under 

brutal capitalism. 

At this moment in history, we are engaged in understanding the brutal exploitation 

some (I repeat some, not all) humans have visited upon their habitat prior to the industrial 

revolution and the increased quantity and quality of the destruction since then. 
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CHAPTER 5 

ARGUMENTS ABOUT THE SUBJECT 

The subject of the paper movies is ecology. The subject under examination is an 

aesthetic view of ecology, or an ecological view of aesthetics. 

Why ecology rather than multiculturalism, women's struggles, race, gender or 

continued and expanded exploitation of the less industrialized poor? It is my belief that 

ecology is the subject for present and future decades in that it can, if investigated and 

manifested properly, challenge and undermine what we know as multinational corporate 

capitalism (the international market system) and the way of life that leads to destructive 

consumption and commodity fetishism. This assertion, will in part, be justified by argu-

ments to follow. 

In their book In the Servitude of Power, three French intellectuals observe: 

In Capital Marx, indicated the tendency inherent in the capitalist mode of 
production to destroy the environment. Capitalism appeared to him as a mode 
of destruction as much as a mode of production, an insight developed by 
Shumpeter in around 1940.1  

Debeir, Deleange and Hemery proceed to discuss the change from Marx and Engels 

earlier view of nature/humans where Marx commented: "All production is an appropria-

tion of nature by an individual within a determinate social formation by means of the 

latter."2  to a later focus in Capital  on production and labor, which leaves nature out of 

the equation. Others, like Barry Commoner have put it back: 

He has brought to light the relations between different levels of what is 
commonly called the energy crisis without neglecting the social economic 
moment, confirming Marx's thesis that capitalist society is incapable of 
reconciling human beings with each other and humanity with nature.3  

The three French professors analyze the matter of energy use/abuse, development, 
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and management, while they reorder the notions of abuse: 

Clearly the most frequent energy problem in all human societies is more one of 
converters than of sources: from this standpoint, a history of energy is a history of 
energy converter systems.4  

As they examine the subject historically, they arrive at a number of observations. 

"Our existing energy system will remain an expensive energy system." It may be that 

most industrialized countries have reached the threshold beyond which all new growth in 

energy production costs more than it brings in. Nuclear energy is the prime example; the 

industrialized nations increasingly rely on technologically intensive and expensive forms, 

while Third World countries with their ever-increasing poor population rely upon wood, 

deforesting as they go. Any world energy policy will have to address the needs of Third 

World peoples to prevent ecological disasters: 

To reorient the world energy system involves reversing the extremely power-
ful dynamic which has emerged ever since the beginning of the industrial 
revolution. This challenge must be met in all its economic, ecological, techni-
cal, political cultural and social dimensions.5  

Others have described the current phase as a 'paradigm shift.' Debeir et, al., see the 

current pattern as one of opposing forces (dualism) that will not easily change: 

Until massive transfer of resources allows the latter ('starvelings of the 
earth') to promote a form of development compatible with the improvement 
of their environment, appeals for a rational approach to energy will remain a 
dead letter.6  

The reality principle creeps into their call to arms in a way that sounds very much 

like yesteryear's communist discussions about worker oppression: 

They will have no effect without a hard struggle against the economic forces 
that dominate the world today. These forces have invested heavily in major 
energy producing industries and want to draw the maximum return from their 
investment.7  

The three offer a series of strategies and the order of their proposals is significant: 

The developing countries must put their greatest effort into satisfying the 
basic energy needs of their people; they should avoid the major financial 
constraints which currently hem in the classical energy techniques, consume 
their resources more efficiently and reorganize the production and consump-
tion of their energy so as to minimize the environmental impact.8  

These suggestions follow the usual order of importance, whereas I would consider 
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the last item "reorganize the production and consumption" as the first, since it will re-

quire a cultural change of consequence without which the present abuse of nature will 

continue, rather than abate or reverse. 

Among those with less interest or familiarity with political-economic foundations, 

yet interested in relieving the degradation of the earth, there are a number of attitudes 

comprising the overused "paradigm shift." 

In discussions of scientific changes T.S. Kuhn 9  has argued that when a change 

occurs (paradigm shifts) the new overlaps the previous structure and at one juncture both 

structures operate simultaneously. Kuhn: "Scientific development is a succession of 

tradition-bound periods punctured by non-cumulative breaks." 10  

There are those in the environmental movement who think that the present moment 

is a postrevolutionary one, the ecological revolution happened,11  and we are in the midst 

of a paradigm shift 12, and others who think this period is, in new wave jargon: "the 

cutting edge" 13, still others consider the fin-de-siecle a dismal frightening event. Despite 

the growing environmentalism and greenwashing of products and activities in the US, the 

environmental movement is in my estimation, primarily reformist, not engaging the 

major questions of the ecological reordering of production and consumption. 

Where 70% of the population lives in massive cement covered cities, the influence 

of environmentalism is limited. Urban centers are major obstacles to sensitivity to envi-

ronmental matters. Those older structures are deep rooted in cultural norms as well as in 

building codes.14  

Saving water does not decrease the cost of water bills since there are extra charges 

for sewage plants. Garbage disposal and recycling are required; everyone (in San Fran-

cisco) has to pay for waste disposal even those who don't have waste, according to the 

health code. These regulations keep consumption in place and waste on the increase. 

Recycling of paper, cans and bottles is a shell game, as consumers continue purchasing 

excess in order to recycle, which in turn creates a "green" corporate business in the trade 

of waste products.15  Stemming entropy and eutrification,16 (water depleted of oxygen) 
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saving energy in all forms would protect greater areas of the environment, but that is not 

a subject in public discourse. Urban dwellers are encouraged to increase waste.17  The 

Urban Forest, in San Francisco, a non-profit tree planting enterprise places trees in front 

of houses at low cost. The trees have no food for birds and are not deciduous. Hundreds 

of designer trees are posted that do not increase natural events. Despite the existence of 

40 environmental groups working out of San Francisco, the Trust for Public Land, a non 

profit open space conduit, has not been able to set up a deal for land transfer in San 

Francisco in the last 10 years.18  All this adds up to subscription environmentalism rather 

than any preservation, prevention or restoration of habitat in and around major cities. 

Given conservative less educated lumber families and farm communities that pesticide 

the land and send their boys off to war, I am not certain that living in rural areas improves 

people's notions of nature. Nonetheless, in a few less populated areas people have a 

chance to see the workings of nature where it still exists as a part of daily life. Natures's 

presence encourages instituting new or old ways of living alongside and improving 

habitat. Where people are able to comprehend the loss and see the potential for preserva-

tion and even restoration, they are more likely to proceed towards a green view, whatever 

their political beliefs. 

In the matter of conservation, we find conservatives in favor and so-called 

progressives or Democrats who live in cities against preserving open space or green 

areas, when low cost housing or jobs are on the table. Who is conservative or liberal, 

moderate or progressive, is not clear. I have observed two cases, both in Arcata and San 

Francisco, where old political lines are flexible in the matter of environmental issues.19  

If the lessons of the city are anti-nature, consumer driven environmentalism, or shell 

game recycling, how can the majority of the population learn about nature? 

What Is Being Done?  

The revolutionary potential of ecological demands has been turned to compromise 

lest one advocate "violence". This is a pacifist period. Non-violence, protest, letter 
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writing,20  compromise, the golden mean, mitigations, single issues and incrementalism 

are considered the only possible actions. Individualized as they are,21  they become the 

obstacles to any wholesale improvement. 

The generalized pacifism and lack of political radicalism in the environmental 

movement can be traced to the rejection of previous political movements (a nasty a-

historical habit of American social activists) 22  and general ignorance of the political 

structure. Environmental experts have spent more time on natural matters and are not 

required to study any political science or sociology in their academic preparation.23  The 

general public remains confused since its knowledge of politics and social structure 

comes from government sources or commercial newspapers and magazines. Unfortu-

nately some of the largest corporate dealers own the commercial media, television, 

newspaper and magazines.24  The manipulation of natural resources by corporate America 

is unlikely to be exposed in corporate American media. There is slippage, but one has to 

be as clever as I.F. Stone.25  

Ecological experts are rarely expert about social conditions until after the fact, one 

reason environmental organizations supported NAFTA and GATT allthough these 

"supra-state" trade agreements can abrogate environmental protections as "restraint of 

trade."26  

The environmental movement has offered little dynamism to arguments focusing on 

far away places, ignoring structural matters in the production of waste and the destruction 

of resources. The "environs", Ralph Naders phrase for the national lobbying environmen-

talists representing the largest groups,27  have agreed to mitigations. Frightened of "ex-

treme positions," environmentalist compromises have accepted continual habitat destruc-

tion. Their bandaid efforts are easily removed by NAFTA or GATT. 

In this post-Reagan era, individual and one dimensional activism is hardly effective in 

the midst of global expansion. "Think Globally act Locally" is a broken tool, since one 

has to engage on both levels and operate fluidly. Environmental devastation is biogeo-

graphic, the local is only one segment. The environment is continuous: pollution in the 
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Midwest floats to the North East, as coal particulates unite with other chemicals to create 

"acid rain." Ozone layer depletion is as international as fishing areas.28  Individual re-

sponses don't amount to much unless they are connected to larger organizational efforts, 

even social movements. Corporate connections bypass local and regional governing 

bodies and effect States, Federal governments, International banking institutions and 

international trade agreements. 

What Is To Be Done?  

In order to invent the new improved ecologically sensitive life without the messi-

ness of a rough and terrible hot revolution, pacifists have come up with Ecotopia and all 

sorts of metaphysical proposals and plans like Deep Ecology.29  The offering is a con-

sciousness raising one, a place to get to if you have a good mind, a computer and a high 

line credit card.30  The rest of the population can barely hope to participate in the protec-

tion and development of the human habitat. The more exploited and marginalized people 

become, the more likely they will engage in rabid destruction of resources. After all, if 

you take nature away from people and provide them with unsatisfying commodities that 

break down and drop out of fashion faster then they wear out, then only more commodi-

ties can relieve their dissatisfaction. Deprived of their animal/nature connection humans 

become ersatz people, shopping junkies, who need stimulants to keep them from being 

alienated and depressed.31  

How can any and all of this enormity be changed? Ernest Callenbach's Ecotopia 32  

proposes a success story without effort. What is missing from the book and all the other 

suppositions about what should be done, even down to the 52 Things you Can Do to Save 

the Planet, is the means by which all these improvements are to take place.33  How one 

overcomes the obstacles to any ecological point of view, paradigm or reformist stance 

within the existing structures is the central problem. 

In social and political revolutionary movements, reformism had to be exhausted in 

order to prove that the only method for social change was a hot revolution. The existing 
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institutions had to be shown inadequate to the needs of the people and, consequently, had 

to be overthrown.34  This is political crisis theory and practice, "things must get worse 

before they get better." This model for ecological change means major disasters need to 

be visited upon masses of people before the environment or ecology becomes primary for 

them. More ineffectual mitigations have to be instituted before focus turns to the structure 

of society rather the people in office, or to the courts.35  

Because reformism overwhelms successful mitigations, only a revolution of the 

structure can make substantive changes. Since few in the western affluent societies, dare 

advocate a hot armed revolution these days, the only viable alternative seems to be a 

cultural one.36  But revolutions that take power while retaining and utilizing the same 

institutions are eventually derailed or abosorbed by the pre-revolutionary culture. It is 

necessary to change the direction of existing institutions and organizations of the state, 

or replace them, and this requires a cultural change.37  

One could say Perestroika and Glasnost was precisely what Rudolph Bahro in The 

Alternative  suggested should happen in the Soviet Union for any progress to take 

place.38  Bahro advocated a cultural revolution in the Soviet Union in order for major 

changes to take place there and elsewhere. Gorbachov may not have read the book, but 

the Soviet Union's admission of its condition resulted in a collapse of the major institu-

tions. The Soviet Union's version of Communism did not produce enough material and 

cultural benefits for the people, who were faced with visions of plenty from the capitalist 

west. That they will never achieve the surfeit exhibited in American films, magazines and 

videos is only now occurring to them as they regroup and challenge capitalism's vora-

ciousness at home. One could argue that the failure of communism in Europe was due to 

its lack of cultural solutions to the consumer problem. The various countries and Commu-

nist Parties did not in essence disagree with consumerism as a way of life. They rarely 

advocated "less and closer to nature" but moved further and further from nature as they 

improved their ability to purchase more objects. Had the communists, and Communist 

parties developed any substantial cultural policy other than popularism, folkishness and 
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old style nationalism dressed up in red, there might have been some resistance to consum-

erism and entrepreneurial intervention at every level of so-called socialist life. Where 

Communists employed the same industrial productive techniques as the West, they 

formed what New Leftists called "State Capitalism".39  

Are there models for collective and cultural environmental change and revolutionary 

ecological codes? 

Mondragon, the Basque worker owned cooperative movement offers one model of 

industrial and technical cooperation.40  Significantly it pis also united by being Basque, 

Catholic and opposed to Spanish domination, but there is no evidence that they are 

ecologically concerned.41  Where are others? Do we have to return to Ecotopia to find 

models for redoing cultural norms? I prefer re-examining Bahro's Alternative as direct 

investigation of what makes a society run its people and system into self destruction. 

Ecotopia  presents a case for a way of life without having explained how to get there. 

The hardest part of the struggle is determining what approach to take to rectify, modify, 

change, replace existing social cultural structures. 

It is easy to make a list of obstacles to ecological improvements: Cars are better than 

walking; living in cement encrusted cities is better than where nature is integrated in ones 

life; waste is a component of "democracy" and excess waste a sign of success rather than 

depravity; access to and control of the privileges of advanced technological production is 

a right of the strongest and the rich; nature belongs in its place, nature can be replaced. 

It is just as easy to make a similar list of what should replace all that above: 

From cars to bikes, from private to public, from large cars to smaller cars, from 

guzzlers to non-guzzlers, from oil to solar, from coal to wind, from gas heat to passive 

solar structures, from fresh water to re-usable, from fresh water toilets to compost, from 

pesticides to organic, from meat to game, from crisis medicine to preventive herbs/ 

homeopathic/chinese medicine, from commercial sports to non commercial athletics, 

from athletics to dance/folk/social/art, from tv to conversations, from single family 

dwellings to coops, communal arrangements, from consumer coop food stores to worker 
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owned coop food stores (Mondragon), from competition to cooperation from environ-

mentalism to ecology. 

The lists made by others are almost all the same. The problem is that social attitudes 

coagulate as a cultural obstacle to ecological rationality and ecological shifts, paradigms, 

involving restoration, preservation and even conservation. 

The argument here is that the cultural aspect is the essential element to radical social 

and ecological change. Engage the cultural aspect and the rest will follow, not without 

struggle, but certainly by the pressure of replacement. 

How does one go about changing cultural norms, so that ecological quality is satis-

fied while junk consumerism, can be superseded by substantive pleasures? This paper 

examines a form of education/art that directs attention to behavioral patterns, the frame-

work of what is seen, the knowledge of people and their notions of beauty and order. This 

is admittedly a small step, perhaps just a hunch, but in the search for alternatives, it is a 

contribution to public discussion and ecological engagement. 



REFERENCES AND NOTES 

1 Jean-Claude Debeir, Jean-Paul Deleage and Daniel Hemery In the Servitude of 
Power: Energy and Civilization Through the Ages. trans.by J. Barzman (London: Zed, 
1991), xiii. 

2lbid., xii. 3lbid.,xiv. 

4lbid., 4. 

5lbid., 236. 

6lbid., 239. 

7Ibid., 239. 

8Ibid., 238. 

9Thomas S. Kuhn, The Structure of Scientific Revolutions (Chicago: University of 
Chicago 1962-70). 

10 Thomas S. Kuhn, The Structure of Scientific Revolutions (Chicago: University of 
Chicago, 1970), 196. 

11 Carolyn Merchant, Ecological Revolutions:Nature, Gender, and Science in New  
England. (Chapel Hill: University of North Carolina, 1989).She argues there was an 
ecological revolution in New England. What she means by revolution is not quite clear. 
Revolution is considered a whole change, root and branch. The institutions change. 

12Frijof Capra, The Tao of Physics and in The Turning Point argues that we are in that 
moment - that soup of paradigm. 

13Term used by New Age physical therapists and healers. 

14 Saving water, in a house whose plumbing is up to code is tricky. Re-use of washing 
machine water for backyard gardens is illegal, (health code) nevertheless during the 
drought many used the water for their gardens. 

34 



35 
15Waste Management Corporation is a growth stock. 

16eutrophication : the process by which a body of water becomes enriched in dissolved 
nutrients (as phosphates) that stimulate the growth of aquatic plant life, resulting in the 
depletion of dissolved oxygen. Merriam Webster's Collegiate Dictionary  10th Ed. 1994. 

17 Shower nozzles restricting flow are required, and there are inducements to replace 
older fixtures like a 5 gallon toilet tank with 3 1/2 gallon ones. My plumber friends say 
the nozzles break and need repeated repairs. The toilet's that cut the water use don't flush 
needing two flushes. Re-routing water from the shower/tub/sink / washing machine, 
would be better. 

18 Juan Thomas Rehback report of a conversation with Trust for Public Land, Director. 
San Francisco March 1995. Number of groups: Bay Area Green Pages (San Francisco: 
Greem Media Group, 1990), 191-228. 

19In Arcata, Republican Economics Professor at HSU was the first to circulate a 
petition to resist the state water project of 1975-6. Jacqueline Kasun wanted to protect her 
home and surrounding area. Conservatives support conservation - of their own property -
and indirectly the commons. In San Francisco Bill Maher, conservative Supervisor was 
the only vote for Potrero Commons, in a little battle over neighborhood open space. 

20Econews Arcata CA., ends every article with a statement "write your representative" 
and provides an address. 

21David Brower in a speech at HSU 1994 stated "individuals with gumption can 
change the course." 

22Richard Hofstader, Anti-Intellectualism in American Life (New York: Vintage, 1963) 
observes the "no-nothingism" in the American strain, as well as its a-historical pattern. I 
have asked people in the Green Party if they know the history of US 3rd Parties? Third 
Parties have always failed: Peace and Freedom, Independent, The American Party and so 
forth. Without proportional representation 3rd parties need an innovative strategy 

23For majors in Biology Marine, Environmental, Microbiology or Botany there are no 
sociology, philosophy, history or economics courses required. Neither Philosophy of 
Science or Linguistics or any of the socio-political elements they will work and live in. 
HSU Catalog 1992-93 Biology/Botany, 129-133. 

24New York Times 2357.6 millions 12 months 1994, 
Reader's Digest 2933.4 millions 12 months 1994 
Time Warner 7396.0 millions 12 months 1994 
Business Week. 6 March 1995, 113. 
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25I.F. Stone publisher of "I.F. Stones Newsletter" read all five editions of the NY Times 

and the Congressional Record to discover news. My research finds two places to discover 
the machinations of corporate activity, the inside and back pages of the Wall Street 
Journal, like the summer issue of Variety. In those pages one can find the tricks corpora-
tions play on others, as well as, their law suits and losses. Variety, in the summer pub-
lishes accounts of failed Broadway spectaculars. 

26"NAFTA" Maria Gilarden TUC Radio, Jan 1955. 

27Mark Dowie article in the Nation Feb 1994 and again in Losing Ground, (New 
York:Simon and Schuster, 1995). Sierra Club, Audubon, Wildlife Preservation, Wilder-
ness Society - membership in the millions. Alexander Cockburn "Beat the Devil" The 
Nation, 17 April 1995, 515-516. "The failure of the national [green] groups is palpable." 

28Talk by Prof. Milt Boyd, 1994: "Bilge water, ballast from ships that come from Asia 
dumped their load in the San Francisco Bay bringing with them species that ate up the 
California natives and so one has clams from China that are filling the bay." This damage 
is known to intertidal biologists yet disasterous results must occurr bcfore it appears on 
the front page of major newspapers. 

29Bill Duvall, George Sessions, Deep Ecology Living as if Nature mattered. (Salt 
Lake City: Peregrine Smith, 1985). See bioregionalism of Peter Berg and Planet Drum 
which also proposes changes of consciousness without engaging, changing social condi-
tions. 

30 Richard Sylvan "A Critique of Deep Ecology" Radical Philosophy 40 (Summer 
1985): 2-13. 

31"In the affluent society, capitalism comes into its own. The two mainsprings of its 
dynamic - the escalation of commodity production and productive exploitation-- join and 
permeate all dimensions of private and public existence. The available material and 
intellectual resources (the potential of liberation) have so much outgrown the established 
institutions that only the systematic increase in waste, destruction and management keeps 
the system going." Herbert Marcuse, An Essay on Liberation (Boston: Beacon, 1969), 7. 

32Ernest Callenbach, Ecotopia (Berkeley: Piddle Press, 1984). 

33Kirkpatrick Sales in Bioregionalism: Back to the Land (New York: Grove 1989.) 
provides numerous suggestions as to what to do and what should be done. And, W. Fox, 
Towards a Transpersonal Ecology: Developing New Foundations for Environmentalism. 
(Boston: Shamhbala, 1990), offers ways to become environmentally aware, conscious 
and good. 



37 
34Fidel Castro, History Will Absolve Me reflects on the process, where he the lawyer 

sued the Batista government for civil issue, in order to illustrate that there was no justice 
within the system, that armed resistance was necessary. In other revolutions the same case 
can be made for the pre-military period: China - Sun Yat Sen to the CCP then to Maoism. 
Ho Chi Min attempted negotiations with the French and later with the US. 

35John Peet, Energy and the Ecological Economics of Sustainability (Washington 
DC: Island Press, 1992). Peet refers to Herman Daly, the steady state sustainability 
proponent. I would counter with the work of Jim O'Connor of Capitalism, Nature, Social-
ism and Enrique Leff of Mexico. 

36Let us ignore the Zapatista Liberation Army in Chiapas for this discussion. 

37Not yet, the general policy of "privatizing" government projects, destroying the 
public school system, closing libraries, cutting social services will eventually turn the US 
into a cheap labor third world country. Wages have gone down, real estate prices and 
profits have gone up. 

38Rudolph Bahro, The Alternative (London: Verso, 1981). 

39James O'Conner in various books has argued for many years that the centralized 
policies of the Soviet Union were a reflection of capitalist dictates. More recently 
Resnick and Wolff "Between State and Private Capitalism: What Was Soviet 'Social-
ism'?" Rethinking MARXISM 7 (Spring 1994) 7-30. "Our central conclusion is that the 
class structure that succeeded and failed in the USSR was a particular form of captialism 
and not, as is typicallyheld, a socialism or communism." 9. 

40 Hans Wiener with Robert Oakeshott, Worker-Owners Mondragon Revisited (Lon-
don: Anglo-German Foundation, 1985). 

41 Terry Mollner, Mondragon: A Third Way (Shutesbury MA: Trusteeship Insititute 
Inc., 1984). 



CHAPTER 6 

SEEING IS NOT BELIEVING 
Science and Nature Writing 

"We do not see electrons, but rather their tracks or else bubbles of 

vapor in a cloud chamber. We do not see electric currents at all, but 

rather the needle of an ammeter or galvanometer." Thomas Kuhn 

The Structure of Scientific Revolutions 1981.1  

When I studied nature writing with bioregionalist author Jim Dodge2  at HSU, I 

became aware that the writers he used to illustrate his lectures were all ramblers in the 

open spaces. Muir, Thoreau, Berry, Lopez, Snyder, and Dillard nature writers, were 

naturalists who went to look see and report back. Perhaps they had studied biology, 

zoology and botany, at one time, but there were no analysts of the benthic layer (bottom 

mud), no chemists and no physicists in our readings.3  

I looked for another sort of "nature writer" and found two scientists who wrote 

about the less visible. Rachel Carson wrote first about the sea side and later, in Edge of 

the Sea,4  tried to capture the life under the surface in the intertidal zones. Lewis Thomas, 

wrote about medical and biological matters in a number of books, Lives of Cell the most 

popular. Medusa and the Snail,5  a less popular work, touched on undersea life. 

While taking a course on intertidal invertebrates, subsurface production of food, 

habitat, and the benthic layer, I read the opening chapters of Stephen Hawkings' A Brief 

History of Time and Gary Zukav's The Dancing Wu Li Masters. These two books on 

physics engaged a different intellectual faculty than that used in the examination of 

invertebrates. Microscopic investigation to achieve biological taxonomic species identity 

deepened my knowledge/view of these creatures; still, the microscope represented an 

38 
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activity of my eyeball - one of my five human senses. In physics, I realized, a third of the 

activity was mathematical and the rest, theoretical and philosophical, what is known as 

"intuitive", what the layman calls intellectual. 

The seeing in physics is different than the seeing in biology; the seeing in nature writing 

is more superficial than either. At what level does one describe nature in order to turn 

environmentalists into ecologists? In proceeding to make the invisible visible, which 

visible is it that we are making? (The syntax punches the dilemma). 

A Nobel Prize atomic physicist describes the "visible(s)": 

To illustrate the power of the atomic idea, suppose that we have a drop of 
water a quarter of an inch on the side. If we look at it very closely we see 
nothing but water--smooth, continuous water. Even if we magnify it with the 
best optical microscope available -- roughly two thousand times--then the 
water drop will be roughly forty feet across, about as big as a large room, and 
if we looked rather closely, we would still see relatively smooth water -- but 
here and there small football-shaped things swimming back and forth. Very 
interesting. These are paramecia. You may stop at this point and get so 
curious about the paramecia with their wiggling cilia and twisting bodies that 
you go no further, except perhaps to magnify the paramecia still more and see 
inside. This, of course, is a subject for biology, but for the present we pass on 
and look still more closely at the water material itself, magnifying it two 
thousand times again. Now the drop of water extends about fifteen miles 
across, and if we look very closely at it we see a kind of teeming, something 
which no longer has a smooth appearance -- it looks something like a crowd 
at a football game as seen from a very great distance. 6  

In this introduction to lectures on physics, Richard Feynman looks deeper and 

deeper until he arrives at the atomic structure of water, the point at which movement is 

not entirely identifiable but results are, where effects are known but specific mass is not, 

where constant change occurs and the descriptions of biological instability are mild, 

compared to the action of bouncing atoms, neutrons, protons, neutrinos, and the most 

recently discovered quarks. 

An Aside: Nature Photographs  

I am not sure that photographs of nature, whether by Ansel Adams or the National 

Geographic or even the volumes put out by David Brower, when he was head of the 
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Sierra Club, represents much of what we need to know. Pictures illustrate only the surface 

not the substance. In addition, pictorial images in The National Geographic and pop-

magazines all infused with color are ideological distortions determined by Kodak, a film 

stock best for blond people. Fuji film made in Japan is better on darker skinned peoples. 

Reading National Geographic by Lutz and Collins describes the ideological view of 

"third world peoples" as both exotic and posed in ways that replicated western bourgeois 

notions.7  National Geographic is filled with high gloss extravagant pictures of landscapes 

that have little or nothing to do with the nature we see in and around our work places or 

homes. Fabulous nature pictures may prevent the integration of humans with actually 

existing nature. Perfect pictures of Yosemite by Ansel Adams may disappoint the tourist 

who visits the site and doesn't see his "picture." Most magazine color photos are sharply 

focused, unobservable by unrefined human eyes. Nature is not a Fuji or Kodak print. 

Roland Barthes, John Berger, Susan Sontag and now Lutz and Collins expose the ideo-

logical substance in the photograph.8  

Memory and Observation 

Those who hiked into untouched or unusual places (Barry Lopez, Crossing Open  

Ground) or backpacked into the woods and fields (John McPhee, Encounters with the 

Archdruid, A Roomful of Hovings,) or visited different locations, (Annie Dillard, Talking 

to a Stone: Expeditions and Encounters),9  had to remember what they saw. Charles 

Darwin also took a trip and returned to report his observations. The trip takers are those 

who make observations and then record them. 

I find this activity both fascinating and a little silly since the nature writer has to 

flush out his/her memory to capture what is seen. Did Darwin or Annie Dillard write 

while sitting on the shore, or in the forest - writing in the pad on their knees, or did they 

return to ship's cabin and write it down at night? We know that Thoreau went inside to 

write his ventures in and around the Pond. Did Annie Dillard sit on the spot that Darwin 

sat to write her own reflections of Galapagos?10  
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In all cases they rely upon the memory of their experience to inform their writing. 

Darwin, the most influential of nature writers or naturalists, returned to his cabin to read 

Charles Lyell the geologist, and later Malthus the economist after returning to England to 

write and rewrite his observations to fit the stream of British naturalist discussions. His 

observations, and those of other nature writers after him, became the empirical source of 

what we call science. George Levine in Darwin and the Novelists notes that "observa-

tion' becomes an important and telling experience, even constituting proof in the 19th 

century,11  but it has its perils, as Foucault has shown. "To observe, is to be content with 

seeing -with seeing a few things systematically."12  Linnaeus in the 18th century set the 

groundwork for the naturalists nomenclature and eliminated the confusion of smell and 

color along with hearsay. What I immediately think of is that natives who live with nature 

seldom need to articulate a distanced category for others to learn: they teach each other 

through smell, use and touch--the very elements that taxonomy of natural science tends to 

ignore. 

Observation through the senses, is both filled with inaccuracies and interpretation of 

experiences. Darwin, like others from England, proudly noted British successes in South 

America and Spanish barbarisms;13  while their predecessors, the Spanish, believed God 

and essentialism directed their actions. Both European explorers and exploiters viewed 

the Indians as savages without God or culture. Their notion of savage must have influ-

enced their notion of nature. 

Much of biological understanding is based upon human observation, "as Linnaeus 

said, in a passage of capital importance, 'every note should be a product of number, of 

form, of proportion, of situation"14 which in turn is influenced by ideological determi-

nants, operating before and after the period called scientific practice. Thomas Huxley 

sums up the 18th century: 

Newton had laid the foundation of a mechanical conception of the physical 
universe: Hartley, putting a modern face upon ancient materialism, had 
extended that mechanical conception to psychology; Linnaeus and Haller 
were beginning to introduce method and order into chaotic accumulation of 
biological facts. But those parts of physical science which deal with heat, 
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electricity, and magnetism, and above all, chemistry, in the modern sense, can 
hardly be said to have had an existence.15  

An Aside: Beauty & Order 

An aspect we can only touch on here are the notions of beauty and order implicit in 

these 18th and 19th century descriptions of nature. Darwinism and Newtonian physics 

with their fixed orderly processes and formulas have become the classical, or traditional 

notions of balance and symmetry (order and beauty). They also corroborate the English 

imperial power structures. While being an informed modern scientist, one could retain 

one's faith in the English God; Newton spent the last years of his life on biblical studies 

and Darwin was buried at Westminster Abbey. 

Order becomes beauty and beauty is often a definition of order. For example the 

Parthenon seen in two different ways; engineers consider it unstable - weight upon 

weight whereas the Roman arch is more stable; while aestheticians point to its math-

ematical replication of the Pythagorean theorem - it is equidistant to its square root. (A 

sigh of pleasure rises from the auditorium: "Ahh how lovely.") 

Imbalance, Uncertainty even Chaos  

From a 20th century understanding of physics, the whole notion of nailing an object 

down, labeling it and pinning it to a display board is disrupted. Physics writer Paul 

Davies explains: 

The requirements for an accurate determination of both position and motion 
are mutually incompatible. There is a fundamental limitation to the amount of 
information that can be obtained about the state of an electron. Its location 
can be accurately measured at the expense of introducing a random and 
utterly indeterminable disruption in its motion. Alternatively, the motion can 
be kept under control, but a large uncertainty introduced into its position. 
This reciprocal indeterminism is not just a practical limitation connected with 
properties of microscopes, but a basic feature of microscopic matter. There is 
no way, even in principle, to acquire precise information about both position 
and momentum of a subatomic particle. These ideas are enshrined in the 
celebrated Heisenberg uncertainty principle, which relates the amount of 
uncertainly in a mathematical formula, enabling the ultimate accuracy of any 
measurement to be assessed. 16  
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Heisenberg's principle of human interference takes on a broad social meaning when 

we realize that from the start of an investigation the interviewee influences the inter-

viewer, the observer sees what he/she knows to see, and the recounting is yet another 

process of interpretation.17  At what point then does science become objective or observ-

able by others? Is it possible? A number of Darwin's observations have been and ac-

cepted, while others as Steven Jay Gould in Ever Since Darwin  18  and Jeremy Rifkin in 

Algeny  19  argue that many observations were based upon applied assumptions. Darwin's 

evolutionary continuum as an orderly process, for example, although posited and hoped 

for, does not show up in all geological fossil records. Others, like Ashley Montague in 

Competition & Cooperation20  dispute the 'social darwinist' interpretation by Herbert 

Spenser. 

What effect might this welter of scientific practice have on the nature writers and 

non-scientists who would observe nature and report it to those who have not been there? 

Annie Dillard went to Galapagos and reported her experiences in a story called "Life 

on the Rocks: The Galapagos" 21  all recounted within the context of Darwin's primary 

source of evolutionary observation. She describes events similar to those Darwin de-

scribed in The Voyage of the Beagle though she portrays them differently. Dillard knows 

that neo-Darwinism exists. She herself is a theist but doesn't quite agree that evolution 

was one of God's plans. Her essay on the Galapagos ends with a spin of her own, ignor-

ing any biogeographical description of the islands and the interesting challenge of 

Darwin's views that geologic and tectonic scientists have since understood. The Islands 

may have been a part of a larger mass and so developed out of other lands, like islands all 

over the Pacific.22  

Dillard the nature writer went as far as her knowledge of Darwin took her then spun 

off into her own imaginative take on the Galapagos: " Now let me carry matters to an 

imaginary, and impossible extreme.23  She did not, perhaps could not, stay on the subject 

and investigate it more deeply; rather, her own imagination became the subject. 

We are now at a double cross roads: Science itself is filled with ideological 
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instrumentalized observations, as is nature writing. Writers return with unverifiable 

stories about the grandeur of what they see. Who has walked and traveled with Barry 

Lopez in "a remote village in the Brooks Range of Alaska"24  or tripped with Gary 

Snyder in his Sitka Spruce plantings of Northern California? We believe these people 

because we are prone to do so but there are those less likely to accept the generalized 

propositions about nature supposed to lead to environmental sensitivity and ethical 

behavior. Aldo Leopold's verity is considered absolute truth to devotees of Environmen-

tal Ethics.25  But where is the proof? What makes a reader or an audience believe in any 

material presented? 

From another direction, outside of science, in the humanities and social sciences the 

challenge to objectivity, truth and its variants is rabid. "A discourse is regarded as an 

apparatus for the production of meaning rather than as only a vehicle for the transmission 

of information about an extrinsic referent," Hayden White's post structuralist position on 

interpretation is revealing, unnerving, and has been challenged.26  Habermas has critically 

exposed deconstruction, "The Labor of deconstruction lets the refuse heap of interpreta-

tions, which it wants to clear way in order to get at the buried foundations, mount ever 

higher."27  and semiotician Umberto Eco who is much closer to the postmodernists has 

written on the subject warning of the limits of interpretation.28  

Despite challenges to deconstructivism, or its general term postmodernism, truth and 

objectivity are being challenged at every meeting of the Modern Languages Association 

and all across academic fields. We are still inquiring here, now with additional critical 

doubt, as to which level of description (interpretation) are we best to understand nature: 

from Nature writers, Biologists, or Chemists who talk of molecular interaction of matter 

or Physicists? Which of these groups possesses the knowledge to make nature clear. 

Doesn't this put current nature writing in doubt? Why isn't Neils Bohr's book Atomic  

Theory and the Description of Nature29  on the prescribed list for nature readers/writers? 

Descriptions of nature's surface is barely part of the substantive ecological process, 

"a regularly interacting or interdependent group of items forming a unified whole."30  The 
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structure of matter is important.31  If we are to know how nature works, then we need to 

understand food production (biology) below the surface (in the mysterious benthic layer); 

below the below, under a microscope (chemistry) and the fundamental elements and how 

they operate. Then we can begin to comprehend some portion of nature and matter before 

taking it upon ourselves to preach or communicate whatever it is environmentally sensi-

five persons do. We also need to know about gravity, electromagnetic force, weak 

nuclear and strong nuclear forces. These are the fundamental forces of nature. 

Physics does not rely only on visual experience, nor on a few senses, but on concep-

tual abstractions and mathematics. In studying physics and reading Newton, Einstein and 

Bohr, I found not a single unified field rather two major representations. Since 1930 there 

have been two ways to look at physics, and nature: 1) Newtonian, pre-Einstein and post-

Einstein 2) Quantum mechanics and the group around Niels Bohr. Classes in physics 

presented Newton's Laws and Classical Physics, while ignoring the eritical incision that 

quantum mechanics has dealt all the "laws". Nature, from a quantum point of view, was 

not fixed, it was chaotic and full of chance.32  

Who's truth shall state the case for an ecological view? Darwinian naturalism and 

all those naturalist writers that follow? Shall it come from the fixed Newtonian laws, 

their view of gravity, force and acceleration? Or shall it come from the 1930's revolution 

in physics,33  quantum mechanics with its chance and chaos representations of electromag-

netic fields, subatomic activities and superspace where black holes appear and disappear 

and time becomes nothing? 

One might take the easy path "start from the basics" and teach the 17th or 18th 

century notions as if the 19th and 20th century didn't exist. But starting from 'the begin-

ning' is a definition unto itself. Where is the beginning, 1657 or 10,000 years ago? 

Geological rock formations and fossil records in the Pliocene era 13 million years ago? 

Archaeologists dig up artifacts from centuries before Christ was imagined. When and 

what is the "beginning?"34  

With Richard Feynman, I believe the most advanced arguments of science can be 
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used to inform the telling of stories to explain how nature works. Nature doesn't work 

simply, and simple explanations won't make sense. Fixed notions will inevitably fall 

apart as people try to use them in ecological argument and practice. It is far more useful 

to make sure one develops an open-ended interpretation than to provide slogans, and 

clever cliches which cannot withstand intense investigation. The challenge is to take sides 

with nature against its exploiters. Too often so called "objective" scientists and academics 

would not risk the being called extremists by taking a strong position preventing further 

damage to the habitat and challenging existing human relations with nature.' 

Art & Ecology  

One of my arguments is that human beings divested of relations with natural and 

direct experiences with organic life are sensually deprived. They consequently need art to 

compensate for this absence. Their sensual deprivation is mitigated through art and 

artistic creation. Art, as we know it, is in part a replacement for the alienation from 

nature experienced in the over industrialized consumer capitalist countries. Without art 

urbanites would be angrier. Art becomes another pacifier for the sensual absence of, and 

distance from, nature. 

Is this an argument for the end of art? There was once an argument for the end of art 

after bourgeois society was overthrown. After communism why would art exit? Ernst 

Fischer's perceptive book The Necessity of Art: A Marxist approach argued that art was 

necessary even within socialism. The functions changed but the role of satisfying various 

needs remained. Other one-time Marxists of The Frankfurt School explained how the 

culture industry controlled and contained the bourgeois population. Their critique fo-

cused on the culture industry as we know it.36  Adorno also described areas of art that 

were not commodities--two examples were Schoenberg and Beckett.37  

There was yet another view of art explored by Brecht, Benjamin, Eisler, Piscator and 

others from the socialist side who challenged the same notions of bourgeois art and came 

up with a different formulation. Darko Suvin from "The Mirror and the Dynamo": 
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Brecht took up a position of productive critique, showing the world as 
changeable, and of what I shall for want of a better term call dialectics:  
conceiving the world as a process and man as emergent. In contrast to the 
idea of a one and only Nature--and Human Nature--to be found in or beneath 
existing relationships, Brecht's work is based on an emergent human history 
within which all variants of Nature--and Human Nature--are special social 
alienations. No existing social relations (including the ones in the first Social- 
ist states) are unique or final: all of them should be met by dialectic critique, 
keeping in mind the possibility and necessity of change. Art is not a mirror 
which reflects the truth existing outside the artist; art is not a static presenta- 
tion of a given privileged Nature in order to gain the audience's empathy: 
Brecht sees art as a dynamo, an artistic and scenic vision which penetrates 
Nature's possibilities, which finds out the "covarient" laws of its processes 
and makes it possible for critical understanding to intervene into them. 38  

In both cases the importance of art in teaching and informing, influencing and 

effecting people's behavior and consciousness was uppermost. Both sides of the East and 

West German debate understood art as a tool/weapon/devise in educating people to see 

the world more critically. Can we now use art to explain the most complex of all views of 

nature? Is not art of the last 20 centuries devoted to exploitation of nature? Some of it 

was devoted to exposing the exploitation of human beings however most of it ignored the 

exploitation and devastation of the habitat. Can we use the same forms to inform people 

about habitat destruction? Not easily. Change across cultural norms comes from a broad 

spectrum of significant and incremental shifts in a deep cultural approach. To change the 

subject or introduce different thoughts one has also, to change the form. "The varieties of 

tragic experience are to be interpreted by reference to the changing conventions and 

institutions." Raymond Williams.39  The presentation of an ecological view within the 

same structures used to present an industrial exploitive or non-exploitive view is to 

assume that one can use commercial jingles to sell intellectual subjects or hymns to talk 

up revolution,40  or advertise (encourage) book reading on television; Sesame Street is an 

extension of this notion.41  The environmental movement is floating in "greenwash" in 

which continued consumption patterns and habitat exploitation is maintained.42  

It is the proposition of this paper that one has to improve/deepen/make more com-

plex the methods of presentation to manage ecological material, since the material 
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requires a visualization, a literalization i.e., a description of formulas, equations, statisti-

cal data, facts, figures, and graphs in order to help the viewers understand the workings 

of nature and restore it to the lives of humans. 

Jurgen Habermas has declared consciousness raising is "an exhausted subject."43  It is 

not consciousness-raising that I am after in this essay, rather a process of learning and 

understanding that makes others familiar with the tools and matters of ecological func-

tions. In this process one--dimensional presentations do not work well--experience is 

required to know the story, the best story teller tells stories people already know (Ben-

jamin), re-interpreting and expanding on peoples knowledge with information and insight 

they do not have (Paulo Freire) while coaxing them to experience other modes of 

nature-knowledge by indirect and direct study as they reconstruct and restore it. 

We learn to play the piano by listening to music, reading notes, practicing the me-

chanics, and we gain further insight by learning composition. The complete pianist 

knows how the composer made the piece, why and what for--one can best go against the 

original intention by knowing what it was. 

Nature can be restored in part--if we know more about how it functions. We need 

more scientific data and explanation of its process so that when restorative activity, or 

preventive/protective measures are taken they are within the range of what actually 

occurs in the habitat and human beings can step-aside or assist by following natures 

needs. Quick fix projects which come from quick answers have often damaged habitat. 

Those who advocate walking softly with nature, (Michael Margolin's phrase)44  

presume that cement encrusted urban citizens understand how nature can be helped. We 

are not all Indians, and not even the Indians knew how to restore polluted waters or 

prevent habitat destruction - they used to go elsewhere. We the citizens of the 21st cen-

tury have no other planet to go to--not yet. 

SUMMARY 

Making the invisible visible is not enough. What is invisible may need more than 

visibility to make it understood and usable. Proceeding down from the obvious, or 

deconstructing the ecological image below the surface, from nature writer--to biological 
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observer--to chemical observer--to physicist, proceeds to peal away the layers of visible 

till one reaches the invisible, the intellectual and conceptual. Without the last stage, 

which re-examines the conceptions and perceptions of the original reading of the visible, 

there is little critical evaluation of the first approach. And, if we are flexible enough the 

whole is effected by any one of the elements, requiring total readjustment. Fixed notions 

of nature, like that of human nature are faulty since the fixative is most likely a partial 

idea or observation turned into a hackneyed decision based upon an approach that is 

ideological (abstract and false thought.) 

Paper movies then would present scientific data in deeper and deeper layers in order 

to connect the most obvious to the least known and like an ocean upwelling bring the 

secrets of the deep (and science) to the surface. 
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CHAPTER 7 

TRANSLATION FROM SCIENCE TO SCROLLS 

Math Fears and Graphic Design 

Two important subjects arise in the translation from science to scrolls: the use, abuse 

and fear of numbers, and the visualization of usable data. 

In the US, however, the general fear of numbers results in all sorts of books with 

titles like Fear No More1, Overcoming Math Anxiety2  and "Math Made Easy." Why this 

fear of math? Simply because parents, media, teachers, and entertainment forms either 

transferred their own fears and ignorance or present the material as concrete blocks of 

impenetrable truths that had to be memorized. Arithmetic presented as inflexible verities, 

equations without context or social and historical meaning, rote learning without discov-

ery or dialectical application builds up a granite like resistance to the subjects of science. 

In our exposition of ecological facts mathematics offers one way to move from 

environmentalism to ecology, enabling us to engage, juggle and manipulate numbers 

and data so as to verify and make evident the invisible complexity of habitat web com-

munities. We must work around endemic math fright. As we present facts, we need to 

make them transparent and contextual. Math, like science is not a self-evident truth. Let 

us, for example, look at Geometry as not only a discipline but as a reflection of social 

development. "The name 'geometry,' derived from the Greek, means 'earth measure,' 

thereby suggesting social origins."3  The Babylonians, by contrast, gave geometry no 

status, and although they "knew the Pythagorean formula some thousands years before 

the time of Pythagoras, it was an isolated feature."4  So geometry didn't come into use 

until the Greeks placed it in a philosophical and astronomical context. 

Had we approached math historically, we might have been taught from grade school 
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to consider the following principle in its origins: 

that every thing traditional has arisen out of human activity, that accordingly 
past men and human civilizations existed, and among them their first in-
ventors, who shaped the new out of materials at hand, whether raw or already 
spiritually shaped.5  

Geometry would have been open ended and so have an appeal for enquiring stu-

dents. A similar result might occur had science studies opened with the notion that: 

every science is related to an open chain of the generations of those who 
work for and with one another, researchers either known or unknown to one 
another who are the accomplishing subjectivity of the whole living science.6  

Perhaps people would have grasped the subject and twirled it into their lives. Instead 

the reverse has occurred. The damage is enormous, so much so that student interest in 

math and science is in the lowest category, along with teaching methods. For Martin J. 

Finkelstein's report, "College Faculty as Teachers", found in NEA 1995 Almanac of 

Higher Education, and editors Raisen and Michelson, The Future of Science in Elemen-

tary Schools; "Typically, instruction [in high school and college science courses] has 

employed didactic, lecture-based approaches based on conveying information from the 

"expert" to the "novice" --precisely the kind of teaching that current reform efforts strive 

to avoid."7  Within this social context, informing people with displays of data, best be 

done exquisitely. 

Visualization  

One way to illustrate texts is to "illuminate" them, as did the Medieval monks.8  Shall 

we illuminate or illustrate? The former expands on the text, the latter adds a dimension 

not presented in language. It is to this second role, in speaking the language of mathemat-

ics, that images on paper scrolls offers a significant tool. 

In the making of mosaics (murals) or frescos (paintings)9  the narrative was biblical. 

On the walls, the written text rarely appears, while the visualization dominates. In the 

west, pictures with written text increased with the growing production of books, until at 

the end of the 19th century, the "animated cartoon, the movie and the comic strip were 

born simultaneously: although each appeared independently of the other two,"10  
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The following three expositions on graphic design, serve to bring us closer to resolv-

ing our problem with understanding figures and formulas. 

Graphic Design 

In The Visual Display of Quantitative Information  the best of three books on 

graphic design, Edward Tufte provides us with a starting point. His opening statement, an 

empiricist exposition, encapsulates the difficulties of this subject: 

Data graphics, visually display of measured quantities explains by means of 
the combined use of points, lines, a coordinate system, numbers, symbols, 
words, shading and color.11  

Also in the introduction is an example of western cultural hubris: "The design of 

statistical graphics is a universal matter--like mathematics--and is not tied to the unique 

features of a particular language." 

We doubt his assertion that graphic design is universal, since the ability to read 

designed charts and graphs is related to cultural reading patterns. English is read from left 

to right, whereas Arabic and Hebrew from right to left, Chinese and Japanese right to left 

and top to bottom. Reading language is a formative habit in the pattern of "reading" data. 

The social-cultural notion of numbers influences the reception and representation of 

scientific graphics. Chinese-American college students appear to have fewer problems 

with numbers than other ethic groups. Perhaps, Asians speak the international language 

of numbers early on, and are less overwhelmed by number abstractions. Tufte reveals an 

unscholarly approach to his subject: "Most of all, this book is a celebration of data 

graphics.12 The author initiated a new company called Graphic Press which published 

Tufts' books. He is good at marketing. On the deeper side he remarks: "A silly theory 

means a silly graphic."12  He illustrates with a graph that shows the fall of the 1929 Stock 

market juxtaposed with an inverted pattern of Solar Radiation for the same period. It 

took me a bit of study to understand how foolish the chart was and get Tuft's point. 

Unfortunately the author doesn't expand critically on the problem. His suggestions are 

pragmatic: "Only a picture can carry such a volume of data in such a small space."13  
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Under what conditions is this truism true? For our slow moving, low tech device, the 

cranked paper scroll, how much data can be read at a particular rate of movement? Bill-

board advertisers say at 35 miles an hour only 9 words can be read and retained.14 A map 

in hand is easily surveyed and studied, a map on a wall or a passing sign only allows a 

limited time to be seen and understood. Too much information on a moving map will be 

lost, just as a traffic sign with too many directions is confusing.15  

The question of how much data shall be used is not particularly clarified by Tufte's 

example of four maps on cancer in the USA 1950-1969, which he considers successful. 

They do not mention breast and colon cancer, two of the largest killers. Does this mean 

they didn't have room for these other cancers? Or are these cancers too close to sexual 

organs for the makers? We are left only with his judgement that one or another chart is 

"good." 

Eventually, he alludes to the history of the subject: "Cartographic and statistical 

skills were united in the 17th century. "16  The ability to draw charts/maps, we now begin 

to realize is not necessarily coupled with the ability to manage numbers; expertise in 

each does not indicate ability in both. 

Edmond Halley's 1696 chart of trade winds in a world map is the first which tracks 

movement and changing data. This effort served a fiduciary function; trade winds were 

important to commercial sailing ships.17  

In an example of water pumps and cholera used in 1854 London, the map is sparse, 

using only main thoroughfares, it becomes easier to arrive at an overview of the data. 

Tufte offers no theoretical observation here to help us understand the optimum use of 

multiple facts. The wealthier people, the upper class, with water in their homes, were they 

less likely to get cholera? He does not address the social aspect of maps, "Millions of 

bits of information on a single page before our eyes. No other method for the display of 

statistics information is so powerful."18  

One noteworthy example of a New York City weather chart for 1980 shows two sets 

of data, two different charts laid out together. One set measures highs and lows. The 
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readout, a curve, is a flow chart of specific temperature over the year. The lower set of 

vertical blocks represents precipitation and added to the curve of temperature, tells a 

story.19  Such storytelling devices are essential for paper movies. Charts can tell stories, if 

they are readable. 

Tufte begins to claim too much for charts. In one example he claims charts can 

replace words, " Monthly outgoing mail workload, millions of units." Three charts he 

declares, replaced "700 words."20  Yet, for us to understand this workload chart we have 

to know as much as the workers who could understand the charts data, without the 700 

words. Can a chart be self-explanatory? Captions don't necessarily explain a picture, 

they do however, influence the reading of the image. We are at that aporia of words with 

images. 

In another example, on the front cover of his book, Tuft displays an example of a 

superb chart, created by E.J. Marey who used French engineer Charles Joseph Minards 

(1781-1870) description of the march of Napoleon's army into and out of Russia. "Six 

variables are plotted: the size of the army, its location on a two -dimensional surface, 

direction of the army's movement, and temperature on various dates during the retreat 

form Moscow."21  The illustration shows the victorious 422,000 army reaching its dubi-

ous destination, sacking Moscow, then returning to its home base nearly depleted, 1/4 of 

its original size. Such charts display information that is hardly flattering to the wisdom of 

Napoleon and punctures the glories of his great Russian campaign. 

Data is not self-evident. "We hold these truths to be self-evident" the line from the 

Declaration of Independence which has corrupted American thought since 1776. If the 

viewer knew nothing about Napoleon, then depiction of his army's march through Europe 

to Moscow and back would mean little. When one knows something about a period then 

the figures vibrate into life.22  

Tufte's summarizes his views as follows: 

Graphical excellence is the well-designed presentation of interesting data--a 
matter of substance, of statistics and of design.  

Graphical excellence consists of complex ideas communicated with clarity, 
precision and efficiency. 

[I think the second repeats the first] 
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Graphical excellence is that which gives to the viewer the greatest number 

of ideas in the shortest time with the least ink in the smallest space.23  

Here the American notion of efficiency appears primary as if people needed to catch a 

plane and so were in a rush with their statistics. As I have observed above, the proper 

amount of data may not be less. The right amount depends upon one's intellectual inten-

tions. Activists with insufficient material can't make an argument or defend their point of 

view. Tufte continues with generalizations: 

Graphical excellence is nearly always multivariate. 
And graphical excellence requires the telling the truth about the data.24  

The truth? Charts can be used to misrepresent data in favor of one group rather than 

another. Do the charts used by Ross Perot tell the whole story? What does Tufte mean by 

"truth"? He takes up the matter of lying: "For many people the first word that comes to 

mind when they think about statistical charts is 'lie'." 25  He notes that from 1930 to 1970 

the graphic barren years were given to two dull methods of depiction: "communicatively 

dynamic" for the dullards, and "detect and denounce deception." Then in the late 1960s 

John Turkey "made statistical graphics respectable." 26  Turkey [unfortunate name for a 

truth telling graphic artist] produced a number of examples, explaining so called true 

numbers. Graphical work began to flourish yet "false graphics are still with us."27  If that 

is so, then who benefits from falsifying figures and manipulating people's understanding? 

Who does not distort facts to support their belief system? The way round the so-

called "truth" and claims of "objectivity" is to make the figures reflexive, so readers can 

see the structure of both the argument and the representation. 

Tufte uses the example of "Required Fuel Economy Standards" in three cases: one 

that distorts; the second clarifies fuel economy and is simple: the third with extra decora-

tions overwhelms the data. He concludes that lies cheapen the graphical art, yet the truth 

will out: "lies are systematic and quite predictable, nearly always exaggerating the rate of 

recent change." However, a New York Times chart shown on television lies and it is 

repeated thousands of times over. 

Numbers have a magnitude and an order, numbers measure quantity. Graph- 
ics can display the quantitative size of changes as well as their direction. The 



60 
standard of getting only the direction and not the magnitude right is the 
philosophy that informs the Pravda School of ordinal Graphics. 28  

This was written during the cold war, when American authors knew the Soviets lied, 

whereas Americans were "naturally truthful." In his revised version, Tufte will have to 

take into account recent revelations (1994) that the CIA deliberately inflated figures of 

the Soviet Union's military strength. 29  The Communists could not produce as many 

weapons as the US. The false figures given by the CIA to the American public/ congress 

were intended to establish the enemy as dangerous, justifying great expenditures in the 

name of National Security. 

Tufte gives us six more principles for graphical integrity: 

1. The representation of numbers, as physically measured on the surface of 
the graphic itself, should be directly proportional to the numeral quantities 
represented. 
2. Clear, detailed, and thorough labeling rather than distortion and ambiguity. 
Label important events in the data. 
3. Show data variation, not design variation. 
4. Time-series displays of money, deflated and standardized units of mon-
etary measurement are nearly always better than nominal units. 
5. The number of information-carrying (variable) dimensions depicted 
should not exceed the number of dimensions in the data. 
6. Graphics must not quote data out of context.30  

He objects to "data-ink" and "chart junk" i.e. too many lines or filigree added to the 

figures. Minard on Napoleon, Marey's graphical train schedule, Japanese beetle, are a 

few of the examples he finds: "intriguing and curiosity-provoking, drawing the viewer 

into the wonder of the data, sometimes by narrative power, sometimes by immense detail 

and sometimes by elegant presentation of simple but interesting data." 

He mentions there is a need for words to explain "  how to read the design (if it is a 

technically complex arrangement) and not what to read in terms of content." 31  Yet the 

how will, of course, influence the what. 

Tufte quotes Joseph Albers on typography to puncture the notion that "the simpler 

the letter the better." But this is ophthalmologically wrong, says Albers. It is easier to 

read letters that are different. Capital letters are hardest to read, serif letters are easier 

rather than sans-serif. Thus "old fashion" letters are very readable. 
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The typography in Peter Wildbur's Information Graphics: a survey of typographic, 

diagrammatic and cartographic communication, book is the opposite of what Tufte calls 

'easy-to-read" typography.32  It employs modern script, whereas the seraphic letters are 

easier to see distinctively. Tufte is with Joseph Albers in stating that the computer-

generated "clean" letter is hard to read. Obviously Wildbur and Tufte disagree; I side with 

Tufte. 

The seraphic letters are older forms of print than the so-called sleek modern types 

used. Is it that Tufte likes the older forms as I do? 

One could argue that predilections arise from experiences early in life. Reading a 

book that was enjoyable, the print itself may remain a favorite. Older books were meant 

to be read, not purchased to lie on coffee tables. The older volume, especially bound as if 

it were an important object, gives the book a special feel, a vale that cannot be expressed 

in money. The ink-jetted page looks superficial. 

Mapping the Globe 

Wildbur's book, a collection of images and piles of data, has nothing about advertising 

or headlines, but provides as much theory as Tufte's. He offers a few insights on maps. 

For example: 

In 1569 Gerhard Jener Mercator a Flemish born map maker from Duisburg, 
Germany created a map with precisely calculated angular fidelity which 
meant that a direction laid out on his map would agree with a compass read-
ing whether on land or at sea. This accuracy was gained at the expense of 
area equality so that areas to the north and south of his European based map 
became progressively more distorted in both size and shape. 

Mercator created a map for the merchant shipping trade placing the port system of 

Europe in the center; the rest of the world was seen from that perspective - as markets or 

docks, places to go and return. The centrality of Europe on the map of the world derives 

from a partisan point of view. Though it was not immediately embraced, after Mercator's 

death his map became the standard projection. The continued use of the map, Wildbur 

explains resulted from its "accuracy and fidelity of angle." 33 

Yet there are two other maps with other kinds of accuracy that forced a reexamination of 
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the Mercator projection. 

Buckminster Fuller's dymaxion Air-Ocean World Map in March 1943 was 
interesting and divided up the world into 18 panels and produced a artificial 
geometric 'globe' - an icosahedron. It was fascinating and was heavily 
distributed to designers. 34  

Arno Peters' challenge to the Mercator maps changed the social point of view as 

well as the magnitudes of continents. The picture of the Earth from outer space (1966-67) 

moved the planet into another frame of reference. 

Arno Peters' historical dedication to the idea of evolving a world viewpoint 
of history to replace the traditional and outdated European centered one. The 
viewpoint inevitably led to questioning the continued use throughout most of 
the world... which were centered in Europe. 35  

Most important in the Peter's mapping are the relationships amongst continents. The 

size of Africa is enormous. Europe, which we assume as the center of Western thought, is 

territorially rather small. The enormous land masses controlled and dominated by a few 

small countries is made visible. 

Peters sums up his contribution to modern cartography: 

The comprehension of our earth and its topical reproduction on a map sheet 
and the expression and dominating basis of our view of the world is not a 
simple mathematical example but a mental task which had to be completed 
with regard to mathematical and aesthetic demands and also to the historic-
politico-social considerations of our age.' 36  

The ideological points of view, although buried in mathematical, natural or so-called 

measured and statistical forms, become evident after social conditions change and current 

perceptions (ideological views) of the data change. Mercator's world was one of Euro-

pean mercantile domination. Geodesic dome minded Buckminster Fuller assumed that a 

techno-geodesic view would open the minds of those who saw his version, yet it was 

apparently attractive only to designers and people flying air balloons. Peter's approach 

must have appealed to the millions left out of the so-called center. 

Despite Peter's achievement, maps in high school and college geography and social 

science rooms, centered on Europe or the US. It is disconcerting to see a map from 

another country in which the USA is not central, one good reason for traveling to foreign 

places and touring their educational institutions. 
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Ho Things Work 

Wildbur, like Tufte, assumes there is only good will in graphic design: 

Information graphics is generally thought to be fulfilling a need in the com-
munity by helping people to gain information and knowledge and supplying 
a need rather than influencing them to buy something. Such designs also have 
a longer life than the 'throw-away' products of many forms of advertising 
and contributes to a designs satisfaction. 37  

The Englishman Wildbur has a nice manner about him but there is no way that 

images in these 50 states can escape the influence of advertising and commercial inten-

tions. Political groups begin to broadcast in newspeak, sound bytes, and slogans, all 

influenced by headlines and commercial adverts. 

Graphic designers, like cinematographers, study other visual producers who are 

mostly employed in the multi-billion dollar industry called advertising. To inform rather 

than sell products, to explain and show how things work, the designer would benefit by 

studying Diderot's encyclopedia 38. 

Diderot's "life work was the editor of the Encyclopedia (1747-72)."39  His display of 

a whole set of trade tools, coupled with a description of the process used to make the 

products, is a model of explanation. The particular and the general are described, the 

whole operation elucidated. He showed 'how things work', demystifying the workplace. 

Today, descendants of that approach, can be found on the market devoted to showing 

"How Things Work." None, however is as clear & elegant as the text and drawings 

found in Diderot's encyclopedia.' 

Wildbur calls ideological influence rhetoric. "Rhetoric is the art of the persuasive or 

impressive speaking or writing; language designed to persuade or impress." He quotes 

Gui Bonsiepe who said "information without rhetoric is a pipe-dream."41  Nevertheless, 

Wildbur opts for a middle position in which some sort of objectivity can exist: 

My own view concerning visual rhetoric is that although it may be impos-
sible to completely eliminate it from a design, it should be carefully and 
consciously controlled so that it does not compete with the basic communica-
tion process--there is a fine line between emphasis and rhetoric.  42  

The notion of English fairness pervades his view. How to combat the obvious rhe- 
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torical devices that one would use to impart information? 

In a discussion of alphanumeric information he describes a problem in production, 

where "in large organizations, the writer of the form may never be in contact with the 

designer" and will not know how the typographical organization of the material will 

affect the editorial content of the final appearance.43  (English spelling above). 

This is an important procedure in this medium: scientific material is given to the 

artist/designer, who is then left alone to interpolate and illustrate. The illustrator who 

understands how to depict the anatomical makeup of animals will do a better job than one 

who doesn't know the actual animal. Perhaps medical illustrators know the anatomical 

structure more handily than doctors since they interpret what they see and must do so 

accurately. Artists with no scientific experience are likely to represent the external image 

of the biota without knowing its function in its habitat. In making visual images for our 

two paper movies, neither of the illustrators had a clue as to the chemical formulas for 

their particular story and so couldn't even invent a deseription. 

The collaboration between scientist and illustrator is necessary throughout the 

whole process, since the abilities of the illustrator don't always include scientific knowl-

edge and the scientist is not ordinarily a handy illustrator. 

In a discussion of a "diagrammatic" chart, Wildbur comments on some of the mate-

rial covered by Tufte: 

In the early stages statistics were used to record such items as wages, profits, 
imports and exports and it was not until the mid 19th century that the same 
techniques were applied to special phenomena. 44  

It appears that the first bar graph and presenter of commercial trade was William 

Playfair's diagrams of "wheat, bread and labor in Britain over a period of 250 years." 

Tufte mentions the same two inventors of modern diagrams, H. Lambert (1728-1777) a 

Swiss German mathematician and William Playfair (1759-1823) an English political 

economist. 45  [Where is Adam Smith, in all this?] Tufte says of Playfair: "he broke free of 

analogies to the physical world and drew graphics as designs-in-themselves.'"46  But they 

had a function and the function was to explain the wonderful progress of the English 
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industrial revolution.47  

Wildbur notes the arrival of the 1930's isotype chart, with human figures represent-

ing quantities, designed by Otto and Maria Neurath. The figures are statistically less 

accurate but are easily readable and dramatic. Perhaps, as a general principle, the more 

emphasis on graphic comprehension the more likely the distortion of the data. 

Just because of the apparent simplicity of a diagram and its visual order we 
should be aware that significant errors or distortions of the facts can and do 
take place. These can be accidental in that the designer was not aware that the 
design was producing an ambiguous or distorted statement or deliberate, in 
that certain factors in constructing the diagram were altered to magnify or 
obscure the true situation.48  

Here at last we find a warning about simplicity, but not about the meaning of "the 

true situation.". The designer may have interests other than authenticity or accuracy and 

so the specifics slip away. 

Tube Maps 

In 1931, Harry Beck produced The Map of the London Tube. It took two years 

before it was accepted. 

Beck apparently had in mind the typical electrical circuit diagrams of his time 
and the sequence of stations and interchanges bear a close similarity to the 
orderly crossing and interchange of colored wires, The only direct connection 
with geography in Beck's map is the highly stylized length of the River 
Thames running through its lower half which gives the viewer a general 
sense of direction in relation to London.49  

Its angles are 45 degrees, but note that it does not rely upon geographical contours as 

in a land map so it can look like a wiring system and no one is the wiser. There is no 

overland (out the window) landmark referent, the distortions in the underground map 

aren't disputed and are not necessarily disorienting--they make directional travel easier. 

However, the distortion makes it harder to comprehend overground land shapes since the 

subtextual image is a wiring diagram. This may well be another reason people who live in 

cities have poor relations with nature: their functioning travel maps are like the wiring 

systems inside their walls. Natural landscape isn't wired. Once again we can only con- 
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dude that every description is a distortion, and every good diagram or design is a flawed 

one. Each has a particular objective and one objective often interferes with another. A 

complete picture is improbable. 

Cluttering the Vision 

Another work on the subject of graphic design and visual communication is Arthur 

Asa Berger's, Seeing is Believing:  An introduction to Visual Communication.50  

This is a simple book written by the illustrator who's claim to expertise is that he 

wrote The Comic Stripped American  51. The book touches on all sorts of things and is in 

the author's words, "breezy". Its survey approach skims along the sea of images: 

Like fish, we "swim" in a sea of images, and these images help shape our 
perceptions of the world and of ourselves. It is estimated, for example, that 
most of use receive more than 80 percent of our information through our 
eyes.52  

It may be true that "information" enters through the eyes but the ears are also always 

open. Babies, before they see, go goo goo over sound as well as sight. We all hear sense/ 

feel as well as see, so one-dimensional notions of how information is processed are too 

simplistic and only advance a narrow view. Graphic Art books emphasize visuals, but 

what do books on sound say? 

John Cage's book Silence opens with "Wherever we are, what we hear is mostly 

noise. When we ignore it, it disturbs us. When we listen to it, we find it fascinating."53  

And Jacques Attali, in Noise: The Political Economy of Music, writes: 

For twenty-five centuries, Western knowledge has tried to look upon the 
world. It has failed to understand that the world is not for the beholding. It is 
for hearing. It is not legible, but audible.54  

So much for extreme statements about which perceptual mode is primary. Banging 

one's own drum, notwithstanding, Asa Berger notes that visual images do help us dis-

cover things. He quotes from Carl Jung's Man and His Symbols wherein the psycholo-

gist recounts the role dream images played in the discovery of benzene. 

The 19th century German chemist Kekula, researching into the molecular 
structure of benzene, dreamed of a snake with its tail in its mouth.[A repre- 
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sentation of this from a third century B.C. Greek manuscript, is shown in 
Figure o.1 He interpreted the dream to mean that the structure was a closed 
carbon ring... 

This anecdote suggests that there is a strong link between visual images and what we call 

creativity.55  

We can additionally interpret this anecdote in two other ways, Jung read into the 

anecdote what he believes as a universal image, or we can posit a Freudian reading to the 

snake in the mouth, as a suppressed homosexual feeling that Kekule symbolized as he fell 

asleep after a long day in the lab. 

SUMMARY 

There are few things we learn from Tufte and Wildbur. One of the important produc-

tion elements, in making of paper movies, is to make sure the scientific material person 

is working with the graphics designer, or visualizer. Material as it is transferred from one 

medium to another turns easily into confusion or "chart junk." The selection of material 

to be represented has as much ideological twisting and turning as the verbal text. If 

pictures were to say a thousand words, which ones do we want to be said (or under-

stood)? Images by themselves are not enlightening without prior knowledge of the image 

and the context. The representation of a particular subject requires meticulous interpreta-

tion and experimentation since what is clear to the scientist or even the visual person may 

not be to an audience. 

Mark Twain's oft quoted response to selective data: "Lies, damned lies, and statis-

tics" can be overcome by clarity and explanation. Then again, it must be overcome in 

order to achieve an ecological view, which relies upon quantification. 
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CHAPTER 8 

CHINESE/JAPANESE SCROLLS & MURALS 

Painting Nature and Point of Focus 

A noted scholar, writing on Chinese painting, described what he considered the 

Chinese view of nature as expressed in paintings. His attitude is a westernized fantasy, 

because he has done what we automatically do, that is, bring our own cultural views to 

bear as we determine what is beautiful and orderly. In assessing my own cultural biases 

in exploring the relationship of humans to nature, I find that examining other culture 

views expands this reflexive activity. 

On the other hand, rather than comparing different texts, deconstructing an essential 

single text, as Jacques Derrida did with Husserl's "Introduction to Geometry," is of value. 

Derrida's explains his "sole ambition will be to recognize and situate one stage of 

Husserl's thought, with its specific presuppositions and its particular unfinished state." 1  

Fascinated and informed by this methodology it has influenced my approach in this 

paper. 

1950's Western View of Chinese Art 

In George Rowley's Principles of Chinese Painting, 1959, the entire section devoted 

to the subject of relations with nature is important to examine as a document for this 

project.2  Edward Said explains why this is necessary: 

to recover history hitherto either misrepresented or rendered invisible. Stereo-
types of the Other have always been connected to political actualities of one 
sort or another, just as the truth of lived communal (or personal) experience 
has often been totally sublimated in official narratives, institutions, and 
ideologies." (The Politics of Interpretation.)3  

72 
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Even though Rowley's views have been superseded by those of other art historians, 

like James Cahill, John Hay, and Hal Kahn, they persist in the environmental 

movement's mindset. Philip Hurst in Rainforest Politics 1989, discusses the deforestation 

of the Pacific National forests and blames "Westernized" individuals, from the national 

elites of (Thailand, Philippines, Indonesia etc) and "their approach to development 

policy" all based on a "Western world view."4  It confuses the identification of the multi-

national timber corporations as a generalized western ogre entrapping the innocent 

easterners. The East is good (not Red) and the West is bad (not capitalist). 

Rowley's presumptions about Chinese relations with nature need be examined for 

their presumptions and falsifications, they are the predecessors to the generalities of 

Hurst. 

The following disquisition will cover the full 3 pages (20-23) of Rowley's "Man and 

Nature" section in which he discusses Chinese landscape painting and human relations to 

nature. 

The relation between man and nature in China was characterized by harmony 
and communion. In the west we have inclined toward the two extremes of 
human domination or of human inadequacy; man has been considered the 
"lord of creation" or else a victim of the cruel forces of nature. 

Anyone with critical doubts about western thought would be pleased with this 

opening it immediately claims the exotic is over there and it is harmonious. He follows 

with further enforcement that either case in the west "man and nature were alien to one 

another" and only romanticism attempted to bridge the gap. Whereas, "Chinese painting 

was not romantic.' Romantic in what sense, in the Western sense or in the Eastern one? 

He will later discuss western Romanticism. "Chinese painting was not romantic." This is 

possibly true, and also exaggerated in that there are a few centuries of paintings he 

includes in that statement. Interestingly enough he notes: 

This distinction resides in the reality attributed to nature. We must never 
forget that a culture which is sustained by faith in a personal God cannot seek 
reality in nature, and that the Chinese, without that faith, could find a reality 
in nature beyond our understanding. 
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The last thought is disturbing, "find a reality in nature beyond our understanding." 

He can understand it but we can't or Westerners can't but one Westerner can. 

Again, the ignorance of the West is juxtaposed to the wisdom of the East. 

In his description of German and Flemish painters who popularized scenery they 

first portrayed it like "cosmographic maps" with "weird mountain shapes" and strange 

creature. All to the good I would say, since what we are looking for is just such terrain 

descriptions. These paintings he claims although the scenes were "extensive, the concep-

tion of nature was still physical and global." Physical is not bad but global is the bad guy 

in that it represents territories owned by the painters patron. Are not the landscapes 

painted by the Chinese court painters those owned by the lord? Property was not public 

nor the commons in Imperial China anymore than it was in mercantile Europe. Imperial 

China was not overthrown until the Nationalist movement of Sun Yat Sen 1911. 

That the Chinese painted scenes of the Lords landscape with "man and nature" on 

"equal terms" is only the painters view, not the property owners view. I think we could 

call the landscape painting a gloss of material conditions. "In their choice of human 

habitations the Chinese usually tried to imitate man's experience of nature rather than his 

domination of it." In so doing scholars and poets are painted inside immense spaces, 

resting in pavilions, thatched cottages, temples all places for meditation 

on the mysteries of nature. 

These free and remote scenes were without "engineering feats" or anything that 

construed mans "domination of nature" says Rowley. They also dismiss constructions 

that the Emperor and his court, the lords and their workshops were engaged in. These 

paintings are for meditation and reflection something akin to Western Opera wherein the 

wealthy in their box seats enjoy the warm flood of music and spectacle after a days hard 

driving bargaining and plundering at the stock market or at corporate headquarters. Opera 

is not supposed to offend its patrons, nor would these landscape paintings. 

The subject of the paintings he describes are neither related to work or to agriculture 

which was a good part of the work of the day(s). A climbing figure, a seated figure, 
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figures in boats, fishing, river outings, which to his eyes meant that the Chinese revealed 

the more profound possibilities with nature where as the European emphasized man's 

enjoyment of nature "sometimes not above the picnic or excursion level." 

If these paintings are replications of moments of meditation, and used for meditation, 

are not the Medieval frescos depicting Christian Biblical scenes also a combination of 

religious reflection, lessons, adoration, and admiration the same? For the Chinese western 

murals are aesthetic objects. 

The west in order to make "nature less alien to man," put emphasis upon mans's 

experience of nature, and "not upon nature for itself." The Chinese understood nature on 

its own terms. 

The Chinese depicted, "untrammeled nature" a favorite descriptive phrase, so-called 

raw scenes not domesticated as in the west. Rowley focuses on Dutch French and English 

portraits of people and their possessions, however their are 18th and 19th century US 

painters who gloried the open spaces and the raw landscape, natural setting, without 

people, as well. George Catlin's painting of Buffaloes and other paintings of nature, 

without the dead or fighting Indians, were also nature paintings of open spaces. 

Rowley notes that few agricultural scenes are depicted, by the Chinese, instead we 

encounter "scholars playing games or music" thus depicting once again man's harmoni-

ous relations with natural activities. That the paintings took the viewer into the painting 

and therefore into the natural setting Rowley interprets as directing "awareness of nature" 

yet it is also a path for the human on a meditative journey. Nature not to be used but to 

remain as a sight for contemplation, the creation of poetry. Nature without the peasants. 

Chinese painters wrote about nature, and the best of them he declares lived with 

nature and slept in a boat so that "his dreams (Chou Mu-shih) might mingle with those of 

the lotus" This is but the necessary activity of any artist, to get close enough to the 

subject to understand it from within as well as without. The disturbing anthropocentric 

notion which follows from this Rowley observes as principles of nature "When a Chinese 

painter compared a great mountain encircled by smaller mountains to the emperor sur- 
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rounded by his court, or spoke of a host and guest trees, he was not personalizing nature 

but observing its principles." This sentence is quite outrageous since it exposes the 

worst aspect of flattering ones patron, and hardly a naturalists description of nature. That 

the Chinese painter also wrote poetry, or the poet also did paintings is one reason they 

wrote about nature - or wrote poetry about nature and the paintings followed. 

In a brief paragraph Rowley shifts from the universal to the historical and awe find 

the Han period followed by the poetical T'ang period, supplanted by "the more philo-

sophical Sung conception of nature." He argues the Chinese never sentimentalized 

"bucolic life" or "back to nature", the poet sought "intellectual knowledge of natural 

principles." Yes, I would agree, the stylization of nature, is ever present in these land-

scapes. 

We are also faced with his mixing of two elements, just as I have, later on. One is the 

poets writings about nature, and the same poets paintings - one adds or explains the other. 

The image may be stylized whereas the poetry in translation sounds contemporary and 

wonderful to the western ear: "The mountain and I never grow tired of one another." 

This communion, Rowley declares could exist "only between equals." 

In the latter section of this discussion Rowley engages the matter of Romanticism in 

the west and Taoism of the east, very different views. The passivity of the East is consid-

ered an approach to nature, whereas it also might be considered a denial of peasant life, 

and the realities of bureaucratized class society. The Western painters were restless - were 

the Chinese ever restless? Mao Ze Tung were certainly restless and all the peasant rebel-

lions before the Chinese Communists came into being were also restless. The paintings 

are all calm, but the Peking (Bejing) Opera, or Shaoling Opera is filled with musical 

racket, fighting and acrobatics. Nothing very calm about the performance forms. 

Rowley has given us a Westerner's description of Chinese notions of nature, which 

reveals much more about Western views of the east. "Rowley did not read Chinese" said 

James Cahill in conversation.5  He was an art historian who "relied upon translated 

materials. No one would do that sort of thing now, they have to read Chinese." 
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Basing his work upon translations of descriptions and actions, which have their own 

distancing effects, and only comprehending the visual material, Rowley misses the 

meaning of the colophons (inscriptions) and seals in context. He idealizes the Chinese 

nature painting.6  

Scholar James Cahill sees Chinese art not as a Westerner looking at exotic homog-

enized materials, rather as: 

With other areas of art and literary theory and studies of Chinese social and 
intellectual history now offering excellent examples of a dialectical approach. 
We have at last been forced into awareness of the dynamics of Chinese 
painting history and have begun to construct it on a pattern of multiple 
options and opposing trends with each period, each school, and even each 
artist.7  

Yi-Fu Tuan, professor of geography, ventures into the subject of relations to nature 

from the making of gardens, rather than nature paintings. "By the crude test of the total 

tonnage of earth removed there may not be so very much difference between the Euro-

pean formal and the Chinese naturalistic garden. Both are human artifacts." The West 

Lake of Hang-chou , sighted in poetry and paintings, "some of the islands and the lake 

are man-made."8 That it fits into the landscape is part of the illusion created. 

One reason for the lack of peasants in the Chinese scrolls is that agricultural inter-

vention was not a fit subject for wandering poets and scholars on forest lands owned by 

the Lord. The meditative use of such paintings has to ignore the common life and the 

working people. It is much easier to be "with nature" (metaphysical) if one doesn't have 

to make a living from it (material). 

In 1960 James Cahill, who has since written a number of books on Chinese Painting, 

to published a small book that had 40 pages of text with about as many reproductions. He 

begins: " The vastness and variety of Chinese painting have only recently begun to be 

recognized in the West and such recognition is coming as a major revelation. 9  

And that same opening statement declares: 

We have had enough of oversimplified divisions of human culture, in which a 
spiritual East is opposed to a materialist West; or at least we have realized 
that if we must make such dichotomies, China does not fit comfortably into 
the opposing position.10  
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About the generalizations we find in broad stroked books about Eastern culture (and 

its environmentalism), Cahill states: 

There are no universal "principles" behind Chinese painting, accepted in all 
schools and centuries. Different theories were current at different times, or 
co-existed and contended in a single period. Those who believed that paint-
ing should capture both the outer appearance and the inner essence, the 
"soul" of the thing depicted, were likely to accuse the literati painters or 
scholar-amateurs of "loosing the truth" of the things they painted." 11  

He observes that the literati painters interpreted nature and made it personal. They 

were devoted to their feelings about nature, rather than copying reality. 

Calligraphy, Brush, Painting 

Chinese and Japanese painters, unlike western artists, are calligraphers first. Writing 

ideograms requires that one learn how to use a brush. Two kinds of training are not 

needed for the painter as in the west: writing (holding a pen or pencil) and painting 

(different positions for holding the brush). The expressiveness in the writing of ideo-

grams, becomes an element of poetry. From expressive (painted ideogrammatic) poetry to 

painting images is but a short step. Brush and ink are part of the culture and elaborately 

defined in this Chinese treatise on the philosophy of painting: 

Brush is activist and therefore captures the yang; ink is quiescent and there-
fore captures the yin . When the ancients painted they created the yang 
through the movement (tung) of the brush; they created the yin through the 
quiet (ching) of the ink. They created the yang by capturing teh ch'i (spirit) 
with the brush; they created the yin by producing ts'ai (value) with the ink. 
They used brush and ink to realize yin and yang.12  

This passage contradicts Cahill and blankets all Chinese painting with Taoism, 

although they all used brush and ink. The important subject here, are the wonders of 

brush and ink, despite the style being less capable of chiaroscuro (shadows, depth) and so 

composition, placement, size and design, the path leading the eye into and up the paint-

ing, for example, became important. 

Taoism and Buddhism are the intrinsic codes of Chinese painting. Imported religions 

gave structure to their society and power to the rulers. Buddhism traveled from India to 
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China and then on into Korea. Illustrated scrolls "were brought to Japan as a necessary 

accoutrements of Buddhist instruction," in 558.13  Thus what one sees in the paintings, 

even the techniques and composition, can be traced back to religious notions of how the 

world is ordered. Depiction of nature follows the ordered description of nature from 

Buddhist teachings. These paintings are no different than medieval painters who depicted 

and interpreted scenes/stories from the Christian Bible. Colman observes that: 

The yin and yang, that is a harmonious atmosphere. To transform oneness 
into this harmonious atmosphere, and this is indeed the highest achievement 
of art in the world. Yin and Yang involves the unification of heaven and 
earth."14  

These paintings become reiterations of the philosophical notions of Taoism. "The 

oneness of strokes. It is the limitless it is the Tao of heaven and earth"15  Just imagine --

it takes only one stroke to unite heaven and earth. 

CHINESE/JAPANESE SCROLLS & Murals  

Joseph Needham: 

Chinese painting is done on silk or paper, in black ink and water color, or ink 
only. The ink is manufactured in the form of a solid tablet composed of pine 
or oil soot mixed with glue, and is ground, with a little water, on a flat stone 
to produce the liquid.16  

The density of the liquid provides the tones, or shading. Why no oil painting, and 

how is it that oil painting came about in the West? The obvious answer is that calligraphy 

precedes painting and the calligraphers, poets, writers, move easily into painting since the 

same technique for writing ideograms is usable for painting. A brush is used in Chinese 

calligraphy and painting. Another particularity of the art: "Chinese painting is first and 

foremost an art of line."17  And, the line is a requirement in writing the Chinese language. 

The scroll paintings are laid out on a table and opened 2 feet at a time. As the scroll 

is moved, it gives the static form of painting a sense of time. The cloth/silk scroll was 

kept rolled up to preserve its colors, and shown to one or two persons, in small sections. 

The entire panorama was never meant to be shown at once. Hanging scrolls are more or 

less a single image, read up from the bottom. 
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"Painting as an accompaniment to fiction developed very early in Japan." 18  As early 

as the 11th century scroll paintings were made of poems and fiction. The Tales of The 

Genji scroll is a famous story in scroll painting. "In a Japanese scroll painting the whole 

narrative is given by the pictures, and the text taking only a subordinate part." 19  There 

was no use of chiaroscuro; ink painting did not lend itself to this quality. 

In the Far East, artists depended upon the use of brush strokes for the means 
of expression. In its aesthetic significance this brush expression is essentially 
an abstraction, but to those who are accustomed to this form of expression, 
the strokes convey the idea of life, action and movement, and hence can be 
used very effectively for realistic representation." 20  

Westerners who do not understand the signifiers of the brush stroke, can barely 

appreciate its "realistic" qualities--it remains abstract. 

Narrative  

The most interesting feature of this scroll [Shigisan Engi] is its plan of conti-
nuity. The composite picture showing the progress of events are topographi-
cal (sic) in nature, and are found common among the more primitive types of 
painting.21  

The important feature is the point of focus, or angle of sight that the artist uses to 

present the narrative and the landscape. Kenji Toda also mentions the element of time as 

part of form. 

This form of presentation developed in the Japanese scroll painting because 
the rolls are intended to be seen while they are being unrolled, thus adding 
the element of time to the appreciation of painting. And indication of time in 
a picture by showing the progress of events may not be of special aesthetic 
significance; what interests us is the organization of the successive scenes 
into a complete unit.22  

Expressiveness in the brush stroke is also part of the depiction and description. "The 

soldiers and their horses are drawn with strong expressive brush strokes."23  Which must 

mean the thrust of the brush remains imprinted at the time of execution. In western 

murals and early oil painting the brush stroke is disguised, technique is hidden, the 

image/subject dominates. Only later does the form of execution become a the subject of 

revelation. Part of the reason for the difference is that working in oils one can redo the 
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paint since it drys slower, whereas ink and water based paints dry quickly; the first stroke 

is likely to be the only one.24  

The western mural is a narrative but does not fix the path of sucessive sight as the 

scroll. The single image canvas painting came into prominence with the Renaissance and 

the importance of the individual. Murals relayed or replayed biblical themes in reiterating 

religious notions of that society. Murals are part of the architecture; "The articulation of 

the building coincides with the grouping of the images."25  Large in size and scope, they 

are usually viewed communally. Single image canvas paintings are transportable, hung 

indoors on walls either inside the palace or inside the home. Asian scrolls were never 

designed to be presented out of doors; the delicate inks would deteriorate under the rays 

of the sun. There is mention of Japanese scrolls being shown all at once, in museums, 

which produces a different interaction with the material. 

Inscriptions And Seals  

Michael Sullivan's The Three Perfections explains the importance of inscriptions 

(colophons) seals, and their connection to painting, poetry and calligraphy: 

The simplest inscription consists of the artist's name followed by his personal 
seal or seals. To this he may add the date, perhaps the name of the man for 
whom he painted the epicure, a note on the occasion and on the style he 
chose. Beyond this, the inscription may carry us deep into the realms of 
philosophy and metaphysics, art history and art criticism, and may tell us 
more about the private life of the painter, and his relationship with his friends 
and patrons, than can be derived from any other source. 26  

The author argues the inscription increases the breadth, depth of the painting and its 

historical and social interaction. Commentary, brushed onto the painting, by others, 

increases its historical value. The seals tell who has seen and studied the painting 

(wealthy patrons, art critics, or the Emperor) increasing its prestige, not necessarily its 

commercial value. 

The integration of inscription into painting begins early, in the 700s. Painting and 

poetry appear together: "Did the painting inspire the poem or the poem the painting - as 

both were inspired by the scenery of the riverside estate itself?" 27  These two arts are, as 
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Shen Tsung/Ch'ien wrote: "scholars occupations which help to express human moods 

and feelings. Therefore what can be a subject of poetry can also be a subject of painting, 

and what is vulgar in painting is like bad verse." 28  

The twin arts of calligraphy and painting are judged by the same critical standards. 

By the 6th century Hsieh Ho wrote down 'Six Principles' of painting 

which have become the cornerstone of Chinese aesthetic theory, the first two 
that he enumerated, which may be roughly translated 'rhythmic vitality' and 
`bone/structure', were essentially those that had been laid down centuries 
earlier, for calligraphy. 29  

Yet how can anyone write or stamp on works of art? Sullivan answers: 

We [Westerners] can only understand this Chinese attitude if we can see the 
picture as the Chinese do, not as a complete artistic statement in itself, but as 
a living body, an accretion of qualities, imaginative, literary, historical, 
personal, that grows with time, putting on an ever richer dress of meaning, 
commentary and association with the years.30  

When one looks at Mo/chieh's pictures, they are poems. 

"Painting was often called 'silent poetry' a release of feelings that need not or sometimes 

could not be put "into words," Sullivan states. Yet, what is the function of the inscription 

in the representation? This is a major question in combining the two forms. 

A poignant and famous example is a painting done by Caho Meng-fu (1254-1322) 

Sheep and Goat , Handscroll; ink on paper. 31  There are only two images by the author on 

this crowded scroll, a round sheep with head up and a hairy goat with head turned down. 

The inscriptions are numerous with more than 25 visible stamps in place. 

The story of the painting is the author was pressed to work for the Mongols and at 

the end of his life painted these two animals along with an ambiguous inscription.32  

Additional inscriptions explain the author's attitude and his inability to be as heroic as 

the ancients. His own inscription is humble, more as social norm than as an apologetic 

stance. The debate on his role with the Mongols is part of the painting and the painting 

becomes a discourse on resistance and submission. It becomes a referential historic 

document.33  
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Painting Nature/ Nature Painting 

Nature as a painter's subject is not new but approaches to it vary. Cave drawings 

both in the west and the east are the earliest evident paintings. Did the hunters paint the 

images of animals as objects of veneration or as food source? 

In Chinese nature painting, we come upon a certain level of mystery or metaphys-

ics." Neo-Confucian thought brought in landscapes" writes Jung Ying Tsao. The land-

scapes were exalted. The crowning accomplishment " of Southern Song" lies in the 

prominent place aceorded to unpainted portions of the silk or paper, both as an atmo-

spheric device and as an evocation of eternity."34  Where they are more naturalistic - they 

become less poetic. Where they are more poetic - they become less natural or realistic. 

Nature painting may share the same problematic as Science Fiction. Darko Suvin 

observes that SciFi requires accuracy of physics and chemical detail, yet imagination to 

fly beyond the realistic and towards the interpretive and inventive.35  So too with Chinese 

painting. How natural did it have to be to achieve its effects and what break did it neces-

sarily make with nature? James Cahill reveals one of his own artistic prejudices, as one 

would find in any art historian. He claims it is not necessary to depict nature accurately 

since the artist's expression is more important. The notion of the artist as important is a 

post-Renaissance idea as we learned in our study of medieval aesthetics.36  Individualized 

authors, artists, and their identities, arrive with another age. If, however, the expression 

of the painter is more important and overwhelms the subject, we may not be able to 

utilize this notion of art in an ecological approach. Art and ecology may not mix: 

The eleventh-century author of a treatise on landscape advises that the would-
be master of the subject must become familiar with the aspects of mountains 
under all climatic and seasonal conditions--sunlight and shade, before and 
after rain, covered with new spring foliage or winter snow. 37  

As in other arts, one should be familiar with ones subject. Now, the question arises 

does one depict the external or the internal? And how much of the artist is on display? 

Was John Audubon (1785-1851) an ornithologist or a painter of The Birds of America 

1827-38? He wished to capture the detail of the bird so as to inform the viewer; there-

fore, he was an ornithologist. However, he used a particular 18th century style of paint- 
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ing. Nature painters who depict flora and fauna intending to inform the viewer about the 

object rather than their own interpretative moods are nevertheless encoded stylists. Birds 

(and fish) in China were painted differently than Audubon's ornithological depictions. 

Cahill uses and anecdote to address the matter: 

a humble rustic surprised a great connoisseur by scoffing at a picture of 
fighting oxen, and explained that the tail of an angry ox is between its legs, 
not straight in the air as the painter had drawn it. 
We are reminded, perhaps, of Victorian criticism of Royal Academy exhibits. 
Fortunately, the artists remained artists, and very good ones, however much 
pressure was put upon them to combine their calling with that of the botanist 
or the zoologist.38  

How much then of what is seen is the artist's implantation and how much is it the 

object? How much of the subject does one need to represent in order to teach how it 

functions--cartoon line drawings contain text as well, yet they contain limited informa-

tion--quick commentary, just line drawings, or full scale colored feathers, photographs? 

The nature of all art, as Hegel formulated it, is that it 'presents man with 
himself', other natural objects--not only the human form--can express moral 
ideas in artist presentation. All artistic representation, whether it is land-
scape, still life, even any inspired view of nature, achieves this. Here, how-
ever, Kant is right: the expression of moral value is then borrowed. Man, 
though, expresses these ideas in his own being, and because he is what he 
is.39  

In Hans-Georg Gadamer's Truth and Method we have a view of art that is anthropo-

centric, and all art to Gadamer, Hegel and our Chinese scholar Cahill is the better part of 

human expression. How then can nature ever be depicted accurately in the arts, or is it 

always a human expression, an interpretation overwhelming the so-called facts? 

In the context of this discussion the matter of teaching people about nature is our 

primary concern. Expression of the artist must become secondary. It can't be eliminated 

so it must be revealed. The painting or visualization is more like the storyteller's tale. 

The tale is in front of the story teller between the audience and speaker, whereas in acting 

the actor is too often in front of the text and so the actor's emotional display is primary. 40  

The painter may be an ornithologist but objectivity is a fiction of science not art. When 

photography enters the picture the matter becomes more confused. Film has its icono- 
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graphic ideological content. The photographer's use of color, printing methods and all the 

other aspects of taking the shot are part of the ideological view of the subject.41  

Is ecology the end of art? 

To assume that realistic depiction is accurate to nature is to deny the encoded cul-

tural views in the process. Achieving a description which reveals itself may be more 

effective than a fully painted bird. In describing and learning about the subject perhaps 

abstractions are best learned first. 

Birds contain numerous details. Even after 8 or 9 bird walks, I was confused until I 

studied black shapes. 42  The black shape without color helped me set a category for the 

bird before the detailer said it was a snowy or Great American egret. The abstraction was 

more helpful in the beginning than all the details described. 

Medieval Art And Chinese Art 

Cahill discusses 17th century painting reflecting upon both western ideas and eastern 

approaches: 

The development of Chinese painting in the seventeenth century will not be 
fully intelligible, I think, until we recognize as a major factor in it the intro-
duction of new stylistic ideas from Europe, new ways of visualizing and 
representing human and natural objects. 43  

He compares a 1500 Cologne engraving to paintings in China of the same date. The 

similarities in composition are clear; the differences in mediums, brush vs. engraving, are 

also evident. The importance of the Cologne 1572-1616 "Vie of Gales"44  engraving is 

that the Medieval work is composed of a large symbolic image, with two inserts of 

people doing other things, plus numbers related to an explanatory sentence - as on maps 

with dots for "points of interest." The engraving is filled with items to study, like the 

colophons of Chinese painting. For example, one inscription in a Chinese painting reads: 

about half (of the things I saw there) did not agree with what I had heard. So 
when I returned home I got out some silk and used it to depict what I had 
seen, because relying on your ears is not as good as relying on your eyes. 45  

This commentary reveals the painter's attitude towards the location and the subject, 

something a painting cannot do but language/writing can. This is fundamentally an 

"epic" painting and, in my estimation, a good model to use as the basis for the art of the 
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ecological paper movie. 

Point Of Focus #1  

The point of view, or point of focus of these Chinese paintings and Western medieval 

engravings is similar. They both take a long view from a 45% angle above the subject. 

The landscape is tilted up at the back, sort of the raked stage in painting, thereby increas-

ing the amount of area depicted. The view could also be described as if one were in a 

blimp hovering 200 feet above, looking towards the horizon. We see the ground plan, and 

the specific roads, rivers, houses, and the people as well. 

In other leaves of the album he [Chan Hung] employs highly innovative 
oblique views and cut-off compositions to produce the effect of gazing down 
into the sheltered interiors of the garden courtyards. His [Chang Hung] 
drawings of pavilions and galleries suggests that although he has not adopted 
the Italian system of perspective - as he might have done, since Ricci was 
familiar with it and since several works on architectural rendering, including 
that of Palladio, were in Jesuit libraries in China at this time -- some acquain-
tance with pictures in which it was used may have made him dissatisfied with 
traditional Chinese methods and inclined to experiment with others that 
would permit a more convincing rendering of three-dimensional structure and 
interior spaces. What struck the Chinese about houses in European pictures 
was that they looked as though one could walk into them.46  

We don't know precisely what Cahill means by "a more convincing rendering of 

three-dimensional structure and interior spaces." If it means that Chinese artists pro-

ceeded to include perspective in their drawings, then they focused on realism (another 

composite) at the cost of social habits and functions of location. For Cahill it appears to 

be a gain, as he implies that "progress" is the inclusion of perspective from the west. It 

might be an ecological loss. 

The pre-perspective paintings were more like maps and charts providing useful 

information, whereas design was secondary. In these narratives we look to see what 

people are doing, whereas in a single image painting we focus on the existential entity 

and the artist's interpretation of the subject. Cahill comments that the introduction of 

western techniques, portraits and the like stimulated the Chinese painters: 

to rethink basic problems of representation, and made them [Ming artists] 
aware -- those whose artistic status and personal inclinations readied them to 
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receive the message --that the conventions they had until then accepted 
unquestioningly were in fact more or less arbitrary and replaceable. 47  

Cahill spends some time explaining what the artists Chang Hung risked by introduc-

ing different techniques and moves on to the important matter of representation: 

The rejection of life likeness or visual fidelity to nature as a sufficient end in 
painting had been a constantly reiterated theme in Chinese painting criticism 
from its beginnings. The qualities that were valued over verisimilitude dif-
fered from one period to another and from one critic to another. 48  

This is evident in Western painting and criticism. The shifting notions of what is 

"real" or "natural" when looked at historically reveals each age claiming its own as "real" 

and "natural." Cross cultural examination produces additional revelations. Cultures look 

at nature and represent it differently. And within their own historical trajectory notions 

change. The synchronous (within individual moments) and diachronic (historical) 

changes overlap and are spaced unequally. 49  

Point Of Focus #2  

The all important 'point of focus' in Japanese and Chinese painting is intriguing. 

Western painters, like Audubon, depicted the birds he painted face to face, head on 

or just above eye level. Even hanging Japanese and Chinese scrolls of natural settings are 

from a long range point of focus, the eye is led to read from the bottom. One enters the 

painting, so to speak, wanders up the path and arrives at the top. The viewer follows the 

path into the painting. In The Night Vigil by Shen Chou (1427-1509) a hanging scroll 

dated 1492, done in ink and slight color on paper, found in Sullivan, 1974:54, the viewer 

enters from the bottom of the painting up a path, then down into the center where a poet 

sits contemplating the night. Scrolls horizontally drawn as in the Japanese (E-maki) are 

often designed to see over the walls, into the closed space and beyond. 

The only comparable western source for such a point of focus is to be found in 

comic strips and book, where the point of focus is even more flexible than film. The 

imagination of the cartoonist is far greater than the angles available with a camera - or at 

least those used in realistic films. 
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Why do Chinese and Japanese landscape scrolls take as their point of focus a 45% 

angle to the subject? The view is extended even further in Japanese paintings when an 

angle is introduced the image is elongated.50  

The advantages of the high point of focus are many: it gathers more information, 

more geography is visible, the background is seen along with the foreground, one can 

see the dimensions of the land mass above sea level. It places the viewer in a higher 

position than most of the land or people being surveyed. The angle invites investigation. 

In medical and scientific labs the viewers seats are raised so they can see the top of 

the table and therefore more clearly observe any demonstration. Early engravings of 

cadavers show the body on the table and splayed open while the students are seated 

above looking down. 

With the addition of the angle, as in Japanese landscape paintings, one sees over 

walls into the living space and beyond into the garden. The view is invasive, even pruri-

ent. Audiences of the Greek Theatre looked down upon the playing area. Judges in US 

courts look down upon the accused. Higher than the people, the Judge and the law are 

represented as elevated. A people's court would place judges at the same level or below 

the community. Seen below one's gaze, the subject invites examination by the dominating 

viewer. 

John Hay commented that this perspective was evident in the 2nd century BC. 

Everything in the picture overlapped, an advantage of this spread out ground plan. In a 

tomb painting rows of figures are spread out around the surface as well. David 

Hockney's film, "A Day on the Grand Canal with the Emperor of China", a film of a 

Chinese scroll, demonstrates the same longer view of the landscape.51  

In "Weaving by Moonlight," 1829, Watanabe Kazan, three levels - down, middle and 

the top of a natural road are visible. The painting is contrived to provide more geography 

than fact even into the 18th century.52  

One finds a similar non-realistic use of landscape in a Medieval painting by 

Carpaccio (1490) Mondone et Quatre Sts.  Environs 1510.53  The image is like a stage 
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set for a play by Moliere. The Madonna is sitting in a red backed chair, behind her the 

arches of trees, deeper yet the mountain tops and other parts of the landscape, all placed 

like symbols. The combination of elements creates a tableau: "Couleur lumiere et ombre 

disant Ruskin de ce tablue, qui lui semblast le plus beau du monde."54  The story picture, 

single image, tableau becomes a set of icons and symbols. Christ mort (c.1510) 

ce monde semblable a un aquariam. Il semble etrange de retrouver dans une 
oeuvre aussi avancee quelque chose de l'esprit hallucine et demi-macabre, 
d'Ercole da Roberti come si effectivement elle avait ete execute dans la ville 
ou le paintre recut probablement su premier formation 

We only touch on medieval painting in which stories of the Christian Bible were 

depicted. The requirements for such a representation are far beyond realism, or perspec-

five. Perspective directs attention to the architecture it is a paean to grandiose edifices to 

the glory of property owners. Non-perspective Medieval art provided a wider and deeper 

view of peoples activities. Breugel's paintings of large scenes are from above. 

Chinese & Japanese narrative scrolls as well as medieval murals-frescos, engravings 

etc. are the so-called high art visual narrative devices that can contribute to improved 

paper movies. These forms are pre-perspective, using overhead oblique views, that 

reveal a whole terrain on a flat surface. 

The creators task is to combine each distinct aspect of this medium--verbal, visual, 

audio--to turn the text into an elaborate network of signs (see Roland Barthes). Under-

standing nature from an ecological view can better be served by a sophisticated formula-

tion of the form. 

SUMMARY 

Raymond Williams: "High technology can distribute low culture: no problem. But high 

culture can persist at a low level of technology: that is how most of it was 

produced."  55  
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