ww Q&namm..wma@v.
owgzxa ‘Scienoe Writer -
mamyamﬁ at an international
S%xam in San Francisco gave
failing grades yosterday to a host
of . daring, plemeiary-scale . envi-
renmental engineering schemes
o save Earth from mankind,

A mvsé_oon woﬁmﬁ. an 8t
mospheric chemist at the Universi-
ty of Califorpia &t Irvine and one.
of. the . first . scientists to .sound
warnings about ozone layer deteri-
oration, described a Russian pro-
posal Jast. week .to. restore .the
ozone layer by firing cannon shells
full of chemicals: 80. ammm ES the .
mnuﬁomwumum. .

With a mwmuaamm mwmwm om _Em
head, Rowland: said, “Some of
%mmm fdeas just slide amE off. .ﬁam
scale:into science m&oa.z_ R

Rowland appeared on & pansl
atthe annual meeting of the Amer-

ican Geophysical Union; which _me._._

the past three decades has heen
pondering. - worldwide: i climate’

change. The sclentists are: mumawr ;
ly ‘concerned with the ‘“green- .

rise in world températur:

ing from: growing: oosnaﬁuﬁsnm
of heat-trapping carbon dioxid
and ogmu mmm

from the: gcean

..ﬁ&% we: wmcm mmms iy ﬁmﬁ

some of these suggestions have not.

been well thought out, or were in-
competent, or were even fairly sfi-
ly,” said Turco, who was. promi-

nent in the early 19805 among sci-"

entiste ' warning that the smoke. of

burning citleshit by atomic bombs

could: Emm% ] usammnﬁs@..z
%Eﬁgmg@ maﬁgma
Some proposals to. prevent or

diminish- %Bmmw resuiting from.

as depleted ozone layer include:

g EEG% of small bal:
_oonm into the siratosphere 16 re-

flect sunlight back into space.

. BDumping thousands of tons
of tiny.droplets of carbonyl suifide .

) ats E.mnm éoznﬁnm 8
umﬁmﬁ.. E.Emw

‘gest; meﬁ deplete carbon dioxide

__ _muos the. mgomgmum.
: ?%@@xg Meusure

“into the mamﬁo%w

. climate, - wﬁ in ngam&am_&m

Emmm io mmﬁog ss omoum E\%

B8 wnawgm 325 @oa wmmu
the. ground, where it. forms smog.
and i3 a health: threat, into the
stratosphere where it is: bmm%g to.
shield the mmﬁww mﬁmgm from uk

B fleet om Emw&wgm
jetsto dump 50,000 ﬂosm of propane;.
over Antar
tica every year ,8 momw up thepol
lutants - that . ar amnﬁam §

mwoﬁum an’ mg:w .wo aw»umm the

C www S Branciseo Chronics A3

S R Em mBocﬁ of mammmwgm of-carbon
o dioxideand ozone-attacking chem:

icals is. &m 2&. mgmgo ooﬁmm 10
%wm. =

ﬁ%&g @%m@mm&m

‘Panelists said big Emmm for de-
liberate tinkering with climate
may pay real sclentific dividends,
even i no mroznﬁ 8 mm&um .%m
Emnmﬁ 5 nossn

.qs,mm mﬁagno & wangg_
ca?mg& ‘described  smallscale

tests planned for mjd-1908 in the -
“Pacific Ocean. The experiments -

are inspired by a hypothesis put
forth by John Mariin, an oceanog-

.3@5« at Moss Landing Marine
Station near. mmﬁp ‘Cruz: Martin
theorizes that an increase in iron

_mmuauﬁaﬁ in“'the " Antarctic

QOcean could reduce the amount of:

_carbon: dioxide: om%ﬁnm 1o ﬁm mﬁ.

gmzﬁ H.mm%mn by. g_mgobm

: wmmnmn%w. said that his notion that
.iron. _ooﬁn blunt the: mn.ma_usozmm g



How Dinosaurs
May Have Heﬁped
Make Ewﬁa Warmer

 Assaciated Press S0-Z3-9/

Los Angeles ‘ :
-* Fossilized dinosaur dung con-
‘tains evidence that flatulence
~from ‘the giant creatures may
.. have helped warm the Earth's cli-
- mate miliions of years ago, scien-
"~ tists said yesterday. .

. The researchers detected

i .chemical signs of bacteria and al-

. gae in known and suspected dino-

- saur droppings. That indicates that

plant-eatmg dinosaurs digested

-~their food by fermenting t, a pro-
cess that glves off methane,

i ," . Methaneisa "greenhouse gas,”
» ke the carbon dioxide exhaled by

£ all animals and emitted by smoke-

; stacks. Such gases trap solar heat

.in the atmosphere, warming the

*'planet just as glass traps heat in
.-gide a greenhouse, ©

_ i+ "It appears plant-eating dinm
~ saurs may have utilized fermenta.
;. ‘tion to aid their digestion,” said
- Indiana University geochemist Si-
:'mon Brassell, a co-author of the

~ Fossilized dung

- shows signs of a
~digestive process

" that would have .

- produced methane .

‘study. “The methane produced
could have contributed to anclent
~ ¢limate warming.”

Other scientists said the new

study provides evidence that her.
bivorous dinosaurs fermented
their food and added methane to
the atmosphere, but they question-
ed whether it had significant im-
pact on giobal warming.

“Tt's concetvable that meihane :

from dinpsaurs was a minor con-
tributur v the greenhouse effect
in the Cretaceous fperiod),” which

lasted from 144 million to 65 mil- "

lion years ago, said Pennsylvania

State University geochemist Mi-

chael Arthur. He called the re
- search a “detightful study.”

Brassell presented the study of
75 million- to £0 million-vear-nld

dinosaur- dung yesterday during.
the Geological Society of Amerj
ca’s annual meeting in San Diego. ,

He said that if scientists eventu-
ally prove that dinosaurs contrib-
uted to an ancient greenhouse ef-
fect, it would support the theory
that modern glebal warming is ag-lb
gravated by methane belched up
by: cattle, sheep -and otber live-
stock that ferment their food.

.. Researchers at Wash_mgton'
State University are conducting a-
three-year study for the U.S. Envix

‘vonmental Protection Agency'to.

determine how much methane en-
ters the atmosphere when cows
beich,

Brasséll said. the study does not
imply that gas from dinosaurs was,

. the initial cause or the major con-
" tributor to global warming during_

the Cretaceous period. Extensive:
volcanie eruptions and other fac-
tors- that increased atmospheric,
carbon dioxide levels are helieved

: 'to be major factors.

But the study sugg@ts that gas

‘ from dinosaurs helped maintain or

warm the existing tropical climate

‘ during the late Cretaceous peried,

‘when flowering plants and plant-
eating dinosaurs proliferated, said

- Karen Chin, the study’s chief au-

thor and a geologist at the Univer-
sity of California at Santa Barbara.
(thers were more skeptica!
“I wonder whether or not thefe
were enough dinosaurs to make
that substantial a coatribution to

- atmospheric chemistry,” said Eric

J. Barron, a Penn State cumawio-
gist. .

The study involved fossils col-
tected in north-central Montana by
Chin and the study's third author,
Robert Harmon of Montana’s Mu-
seum of the Rockies. :

The fossils contained stems,
other plant fragments and organic’
chemicals indicating bacteria and
algae. .
He satd more fossils are needed
for studies meant to prove conclu-

_ sively that the bacteria were used,

in fermenting food, rather than'
being ingested en food or growing
on droppings after they were €%
ereted,

/f/a%u/enﬁ L
45%’/3”7
f?gs/pc?!/lﬁ <
724?/?7

/6/fo7 e o
7;:/4?7 Lo fore S AE .;%a
Vg !

A X ce/eat c?ﬁ()"/i(é”
Jo duve. Swmeethes 7
S Fhe IO 7



