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Foreword 

This biblioqraphy is an uDdate of NASA CR-3911 - - -  
Publications of the NASA CELSS (Controlled Ecological LIfe 
Support Systems) Program published in July 1985.  The CELSS 
Proqram was established within the Office of Space Science and 
Appiications of the National Aeronautics and Space Administration 
(NASA) in 1979 .  The purpose of the CELSS Program is to develop a 
technology for an autonomous bioregenerative life support system 
with the capability of totally maintaining humans on long-term 
space missions. All components of this systen will be  
stratified, recycled, and bioconverted as in a natural ecosystem. 
CELSS supported research is currently being conducted in a broad 
range of areas including food production, waste management, and 
systems management and support. 

The purpose of compiling this bibliography is to provide 
the scientiEic community with a list of the current publications 
resulting from CELSS related research and to stimulate the 
exchange of information and ideas between scientists working in 
diEEerent areas of the program. Authors conducting research 
under the auspices of the CELSS Program have been identified with 
an asterisk. 

The arrangement oE references included in the bibliography 
follows the three major divisions of research described above. 
Documents are listed alphabetically by author under the general 
research area with which they are associated. Publications from 
1984  (not included in CR-3911) to 1986  which either have resulted 
from CELSS supported research or which are relevant to CELSS 
research are included. 

I wish to acknowledge the assistance of: James H. Bredt 
for overall direction, April C. Roy for data entry, Carlos 
Antonio Fagundo for editing, and the CELSS principal 
investigators for furnishing their publications lists. 

Rose C. Wade 
George Washington University 
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Food Production 

I 

Andre', PI. and Richaud, Ch. 
Can Plants Grow in Quasi-Vacuum? 
in Controlled Ecological Life Support Systems: CELSS '85 
Workshop, (eds. R.D. MacElroy, N.V. Martello, and D.T. Smernoff), 
NASA Ames Research Center, Moffett Field, CA, pp. 395-404. (NASA 
TM-88215). 1986. 

Andre', M., Ducloux, H., Richaud, C., Massimino, D., Daguenet, 
A., Massimino, J., and Gerbaud, A .  
Etude des Relations entre Photosynthese, Respiration, 
Transpiration et Nutrition Minerale chez le Ble' 
in Twenty-Sixth Plenary Meeting of the Committee on Space 
Research: Abstracts, Toulouse, France, June 30-July 11, 1986, p. - 
156. 1986. 

Aslam, M. and Huffaker, R.C." 
Role of Nitrite in the Induction of Nitrate Reductase Activity in 
Barley Leaves. 
Plant Physiology 80(4), 41. 1986. 

Aslam, M., Rosichan, J.L., and Huffaker, R.C.* 
Induction of Nitrate and Nitrite Reductase Activities by NO3 and  NU^ in Bariey kcives 
Plant Physiology 77(4), 45. 1985. 

Barta, D.J. and Tibbitts, T.W.* 
Diurnal Calcium Levels in Lettuce Leaves 
Plant Physiology 77(4), 164. (Abstract) 1985. 

Barta, D.J. and Tibbitts, T.W.* 
Electron Probe X-ray Analysis of Mineral Concentrations Across 
Leaves Deficient in Calcium 
X. International Plant Nutrition Colloquium, Beltsville, MD, 
July, 1986. (Abstract) 1986. 

r 
I 

Barta, D.J. and Tibbitts, T.W.* 
Mineral Localization in Young Enlarging Leaves of Lettuce: 
Implications for Tipburn Development 
HortScience 21(3), 725. (Abstract) 1986. 
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Barta, D . J .  and Tibbitts, T.W.* 
Use of Electron Microprobe X-ray Analysis for Determination of 
Low Calcium Concentrations Across Leaf Tissue 
HortScience 20(3), 555. (Abstract) 1985. 

Barta, D . H .  and Tibbitts, T.W.* 

Low Calcium Levels in Plant Tissues 
Use of the Wavelength-Dispersive Microprobe for Determination of T 

in Proceedings of the Second International Symposium on Genetic 
Aspects of Mineral Nutrition, Madison, WI, June 16-20, 1985. 
1985. 

Berry, W., Hoshizaki, T.,* and Ulrich, A. 
The Effect of Ultradian and Orbital Cycles on Plant Growth 
in Controlled Ecological Life Support Systems: CELSS ' 8 5  
Workshop, (eds. R.D. MacElroy, N.V. Martello, and D.T. Smernoff), 
NASA Ames Research Center, Moffett Field, CA., pp. 565-576. (NASA 
TM-88215) 1986. 

Bubenhcim, D. and Salisbury, F.B.* 
Photoperiod Sensitivity of Wheat 
Plant Physiology 77, 104 (suppl). (Abstract) 1985. 

Bubenheim, D.L., Bugbee, R . ,  and Salisbury, F.B." 
Influence of a Roof Applied Water Layer on Radiation, Cooling 
Requirements and C02 Enrichment Efficiency in a Greenhouse 
HortScience 20, 557. 1985. 

Bugbee, B. 
Carbon Dioxide Depletion Effects in Controlled Environments 
HortScience 19, 84. (Abstract) 1984 . 
Bugbee, R .  and Salisbury, F.B.* 
Food Production in Simulated Microgravity 
Plant Physiology 77, 104 (suppl). (Abstract) 1985. 

Bugbee, B. and Salisbury, F.B.* 
An Evaluation of MES (2(N-morpholino)-ethanesulfonic acid) and 
Amberlite IRC-50 as pH Buffers for Nutrient Solution Studies 
Journal of Plant Nutrition 8, 567-583. 1985. 
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Bugbee, B. and Salisbury, F.B.* 
Studies on Maximum Yield of Wheat for the Controlled Environments 
of Space 
in Controlled Ecological Life Support Systems: CELSS '85 
Workshop, (eds. R.D. MacElroy, N.V. Martello, and D.T. Smernoff), 
NASA Ames Research Center, Moffett Field, CA., pp. 447-486. (NASA 
TM-88215) 1986. 

Bugbee, B. and Salisbury, F.B.* 
Wheat Production in the Controlled Environments of Space 
Utah Science 46, 145-151. 1985. 

Bugbee, D., Bubenheim, D.L., and Salisbury, FOB.* 
Temperature/Photoperiod Effects on Reproductive Development in a 
Long-Day Plant (Wheat) 
Plant Physiology 8O(suppl. 3 ) .  (Abstract) 1986. 

Cowles, J.R., Scheld, H . W . , *  LeMay, R. and Petersen, C." 
Experiments on Plants Grown in Space: Growth and Lignification in 
Seedlings Exposed to Eight Days of Microgravity 
Annals of Botany 3, 33-48. 1984. 

Fry, I.V., Lazaroff, N., and Packer, L.* 
Sulfate Dependent Iron Oxidation by Thiobacillus ferrooxidans: 
Characterization of a New EPR Detectable Electron Transport 
Component on the Reducing Side of Rusticyanin 
Archives of Biochemistry and Biophysics 246iZj, 658-654. 1986. 

Fry, I.V., Hrabeta, J., D'Souza, J., and Packer, L.* 
Application of Photosynthetic N2-Fixing Cyanobacteria to the 
CELSS Proqram - 
in Twenty-Sixth Meeting of the Committee on Space Research: 
Abstracts, Toulouse, France, June 30-July 11, 1986, p. 152. 1986. 

Fry, I.V., Pescheck, G.A., Huflejt, M., and Packer, L o *  
EPR Siqnals of Redox Active Copper in EDTA Washed Membranes of 
the Cyanobacterium Synechoccocus 6311 
Biochemistry and Biophysics Research Communications 129, 106-116. 
1985. 

Fry, I.V., Robinson, A.E., Spath, S . ,  and Packer, L.* 
The Role of Na,S in Anoxygenic Photosynthesis and H, Production 

& 

in the Cyanobaeterium Nostoc muscorum 
Biochemistry and Biophysics Research Communications 123, 
1138-1143. 1984. 
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Fry, I.v., Huflejt, M., Erber, W.W.A.I Peschek, GOA., and Packer, 
L.*  
The Role of Respiration During Adaptation of the Freshwater 
Cyanobacterium Synechococcus 6311 to Salinity 
Archives of Biochemistry and Biophysics 244, 656-691. 1986. 

Goyal, S . S .  and Huffaker, R.C.* 
A Novel Approach and a Fully Automated Microcomputer-Based System 
to Study Kinetics of NO3, NO2 and NH4+ Transport Simultaneously 
by Intact Wheat Seedlings 
Plant Cell and Environment 9, 209-215. 1986. 

Goyal, S.S. and Huffaker, R.C.* 
Induction of NO3 Transport System in Wheat Seedlings: Effect of 
NH4+ and NO2. 
Plant Physiology 77(4), 32. 1985. 

Goyal, S . S .  and Huffaker, R.C.* 
Nitrogen Toxicity in Plants 
in Nitrogen in Crop Production, (eds. J.D. Beaton, C.A.I. Coring, 
R.G. Hoeft, G.W. Randal, and R.S. Hauck), American Society of 
Agronomy, Madison, WI, pp. 97-118. 1984. 

Guerra, D., Anderson, A . J . ,  and Salisbury, F.B.*  
Reduced Phenylalanine Ammonia-Lyase and Tyrosine Ammonia-Lyase 
Activities and Lignin Synthesis in Wheat Grown under Low Pressure 
Sodium Lamps 
Plant Physiology 78, 126-130. 1985. 

Hoshizaki, T.* 
Arabidopsis Seed Production Limited by C02 in Simulated Space 
Experiments 
Physiologist 27(6), S-137-138. 1984. 

Hoshizaki, T.* 
Closed Culture Plant Studies: Implications for CELSS 
in Controlled Ecological Life Support Systems: CELSS '85 
Workshop, (eds. R.D. YacElroy, N.V. Martello, and D.T. Smernoff), 
NASA Ames Research Center, Moffett Field, CA., pp. 523-540. (NASA 
TM-88215) 1986. 

Huffaker, R.C.* and Ward, M.R. 
Developing a Basis for the Use of NO3, NO2, NH4+ and Urea to 
Produce Wheat for CELSS 
NASA Semi-Annual Report on NCC2-99. 1986. 
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Huffaker, R.C.* and Ward, M.R. 
Effects of N03-, NH4+ and Urea on Each Other's Uptake and 
Incorporation 
in Controlled Ecological Life Support Systems: CELSS '85 
Workshop, (eds. R.D. MacElroy, N.V. Martello, and D.T. Smernoff), 
NASA Ames Research Center, Moffett Field, CA, pp. 429-446. (NASA 
TM-88215) 1986. 

Kamarei, A.R., Nakhost, Z., and Karel, M.* 
Potential for the Utilization of Algal Biomass for Components of 
the Diet in CELSS 
in Controlled Ecological Life Support Systems: CELSS '85 
Workshop, (eds. R.D. MacElroy, N.V. Martello, and D.T. Smernoff) 
NASA Ames Research Center, Moffett Field, CA, pp. 13-22. (NASA 
TM-88215) 1986. 

Karel, M.* and Kamarei, A.R. 
Feasibility of Producing a Range of Food Products Erom a Limited 
Range of Undifferentiated Major Food Components 
NASA CR-177329 20 pp. 1984. 

Karel, M.,* Kamarei, A.R., and Nakhost, Z. 
Utilization of Non-Conventional Systems for Conversion of Biomass 
to Food Components. Potential for Utilization of Algae in 
Engineered Foods 
Annual Report on NCC2-231, March 1985. 

Karel, M.* and Nakhost, Z. 
Utilization of Non-Conventional Systems for Conversion of Biomass 
to Food Components: Recovery, Optimization and Characterization 
of Algal Proteins and Lipids 
Annual Report on NCC2-231, July 1986. 

Karel, M.* and Nakhost, Z. 
Non-Conventional Approaches to Food Processing in CELSS 
in Twenty-Sixth Plenary Meeting of the Committee on Space 
Research: Abstracts, Toulouse, France, June 30-July 11, 1986, p.  
153. 1986. 

Mehlhorn, R.J., Blumwald, E., and Packer, L.* 
ESR Methods for Studies of Osmoregulation in the Cyanobacterium 
Synechococcus 6311 
in Membrane Transport in Plants (eds. W.J. Cram, K. Janacek, T., 
Rybova, and K. Sigler), Prague: Academia Praha, pp. 115-116. 
1984. 
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P a c k e r ,  L. ,*  and  F r y ,  I . V .  
P h o t o s y n t h a t e  P r o d u c t i o n  by C y a n o b a c t e r i a  (B lue -Green  A l g a e )  
i n  Twen ty -S ix th  P l e n a r y  M e e t i n g  of  t h e  Committee on  S p a c e  
R e s e a r c h :  A b s t r a c t s ,  T o u l o u s e ,  F r a n c e ,  J u n e  3 0 - J u l y  11, 1 9 8 6 ,  p. 
1 5 3 .  1986 .  

P a c k e r ,  L a , *  F r y ,  I . ,  and  B e l k i n ,  S .  
A p p l i c a t i o n  of P h o t o s y n t h e t i c  N i t r o g e n - F i x i n g  C y a n o b a c t e r i a  t o  
t h e  CELSS Program 
i n  C o n t r o l l e d  E c o l o g i c a l  L i f e  S u p p o r t  S y s t e m s :  CELSS ' 8 5  
Norkshop ,  ( e d s .  R.D. MacEl roy ,  N.V. Mar te l lo ,  a n d  D.T. S m e r n o f f )  
NASA A m e s  R e s e a r c h  C e n t e r ,  M o f f e t t  F i e l d ,  CA, DD. 339-353. (NASA . L L  

TM-88215) 1986.  

P a t t e r s o n ,  R . P .  a n d  R a p e r ,  C . D . ,  Jr.* 
I n f l u e n c e  on D u r a t i o n  a n d  Rate  o f  S e e d  F i l l  on  Soybean  Growth a n d  
Development  
i n  P r o c e e d i n g s  of t h e  World Soybean  R e s e a r c h  C o n f e r e n c e  111, ( e d .  
R.  S h i b l e s ) ,  Boulder /London:  Wes tv iew Press, pp .  875-883. 1985 .  

P e e t ,  M . M . ,  R a p e r ,  C . D . ,  J r . , *  T o l l e y ,  L . C . ,  and  R o b a r g e ,  W.P. 
Tomato Responses  t o  Ammonium and  Nitrate  N u t r i t i o n  u n d e r  
C o n t r o l l e d  Root-2 and  Ph 
J o u r n a l  o f  P l a n t  N u t r i t i o n  8 ( 9 ) ,  787-798. 1985.  

P e t e r s e n ,  G.R. * 
D e t e r m i n i n g  a C a r b o h y d r a t e  P r o f i l e  f o r  H e n s e n u l a  Polymorpha  
Enzyme a n d  M i c r o b i o l o g i c a l  T e c h n o l o g y  7 ,  339-345. 1985.  

P e t e r s e n ,  G.R.* a n d  S t o k e s ,  B.O. 
The  Development  o f  a n  U n c o n v e n t i o n a l  Food R e g e n e r a t i o n  Process: 
Q u a n t i f y i n g  t he  N u t r i t i o n a l  Components  o f  a Model M e t h y l o t r o p i c  
Yeast 
i n  C o n t r o l l e d  E c o l o g i c a l  L i f e  S u p p o r t  S y s t e m s :  CELSS ' 8 5  
Workshop,  ( e d s .  R.D. MacEl roy ,  N.V. Martello,  and  D.T. S m e r n o f f ) ,  
NASA A K s  R e s e a r c h  C e n t e r ,  M o f f e t t  F i e l d ,  CA, pp .  329-338. (NASA 
TM-88215) 1986. 

Raper, C . D . ,  J r . * ,  P a t t e r s o n ,  R . P . ,  L i s t ,  M.L., O b e n d o r f ,  R . L . ,  
a n d  Downs, R.J. 
P h o t o p e r i o d  E f f e c t s  on  Growth  Rate of I n  v i t r o  C u l t u r e d  S o y b e a n  
Embryos 
Bo tan ica l  G a z e t t e  1 4 5  ( 2 ) ,  157-162.  1984 .  

- 
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Raper, C.D. Jr.* and Tolley-Henry, L. 
Nitroaen Uptake and Utilization by Intact Plants 
in Controlied Ecological Life Support Systems: CELSS '85 
Workshop, (eds. R.D. MacElroy, N.V. Martello, and D.T. Smernoff), 
NASA Ames Research Center, Moffett Field, CA, pp. 577-594. (NASA 
TM-88215) 1986. 

Raper, C.D. Jr.* and Wann, M. 
Simulation Model for Plant Growth in Controlled Environment 
S j s  terns 
in Controlled Ecological Life Support Systems: CELSS '85 
Workshop, (eds. R.D. MacElroy, N.V. Martello, and D.T. Smernoff), 
NASA Ames Research Center, Moffett Field, CA, pp. 85-104. (NASA 
TM-88215) 1986. 

Rufty, T.W., Jr., Raper, C.D., Jr.*, and Huber, S.C. 
Alterations in Internal Partitioning of Carbon in Soybean Plants 
in Response to Nitrogen Stress 
Canadian Journal of Botany 62, 501-508. 1984. 

Salisbury, F.B.* 
Achieving Maximum Plant Yield in a Weightless, Rioregenerative 
System for a Space Craft 
Abstracts: Sixth Annual Meeting IUPS Commission on Gravitational 
Physiology, Lausanne, Switzerland, Sept. 18-21, 1984, p. 10. 
1984. 

Salisbury, F.B.* 
Plant Production in Controlled Environments 
HortScience 21(3), 109. (Abstract) 1986. 

Salisbury, F.B.,* and Bugbee, B.G. 
Wheat Farming in a Lunar Base 
in Lunar Bases and Space Activities of the 21st Century, Houston: 
Lunar and Planetary Institute, pp. 635-645. 1985. 

Salisbury, F.B.,* Bugbee, B.G., and Bubenheim, D. 
Wheat Production in Controlled Environments 
in Twenty-Sixth Plenary Meeting of the Committee on Space 
Research: Abstracts, Toulouse, France, June 30-July 11, 1986, p .  
'156. 1986. 
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S t e f f e n s ,  K . L . ,  Aro ra ,  R . ,  W h e e l e r ,  R.M.,  A b d a l l a h ,  A . Y . ,  P a l t a ,  
J . P . ,  and  T i b b i t t s ,  T.W.* 
P h o t o s y n t h e t i c  A d a p t a t i o n s  t o  Growth  T e m p e r a t u r e  i n  P o t a t o  
Agronomy Abs t rac ts  89.  1985 .  

Takano ,  T . ,  I n a d a ,  K . ,  a n d  T a k a n a s h i ,  J .  
T r i c k l e  Water and  F e e d i n g  S y s t e m s  i n  P l a n t  C u l t u r e  a n d  L i g h t - D a r k  
C y c l e  E f f e c t s  on P l a n t  S r o w t h  
i n  T w e n t y - S i x t h  P l e n a r y  M e e t i n g  o f  t h e  C o m m i t t e e  on S p a c e  
R e s e a r c h :  A b s t r a c t s ,  T o u l o u s e ,  F r a n c e ,  J u n e  3 0 - J u l v  11, 1 9 8 6 ,  D. . -  
157 .  1986.  

T e l - o r ,  E . ,  H u f l e j t ,  M., and  P a c k e r ,  L .*  
H y d r o p e r o x i d e  Metabolism i n  C y a n o b a c t e r i a  
A r c h i v e s  of B i o c h e m i s t r y  a n d  B i o p h y s i c s  246 ,  396-401. 1986.  

Thomas, J . F .  and  R a p e r ,  C . D . r  J r . *  
I n t e r n o d e  and  P e t i o l e  E l o n g a t i o n  o f  Soybean  i n  R e s p o n s e  t o  
P h o t o p e r i o d  a n d  End-of-Day L i g h t  Q u a l i t y  
B o t a n i c a l  G a z e t t e  1 4 6 ( 4 ) ,  495-500. 1985.  

Thomas, J . F .  a n d  R a p e r ,  C . D . ,  J r . *  
P h o t o p e r i o d  R e g u l a t i o n  o f  F l o r a l  I n i t i a t i o n  f o r  Soybean  P l a n t s  a t  
D i f f e r e n t  Ages 
Crop S c i e n c e  24 ,  611-614. 1984 .  

Thompson, R . G .  and  Lake ,  B.H.  
The  E f f e c t s  o f  R a d i a t i o n  on t h e  Long-Term P r o d u c t i v i t y  o f  a P l a n t  
Based  CELSS 
i n  Twen ty -S ix th  P l e n a r y  M e e t i n g  o f  t h e  C o m m i t t e e  on S p a c e  
R e s e a r c h :  A b s t r a c t s ,  T o u l o u s e ,  F r a n c e ,  J u n e  3 0 - J u l y  11, 1 9 8 6 ,  p .  
157.  1986.  

T i b b i t t s ,  T.W." 
C o n t r o l l e d  E n v i r o n m e n t  L i f e  S u p p o r t  Sys t em:  C a l c i u m - R e l a t e d  Lea f  
I n j u r i e s  o n  P l a n t s  
NASA A m e s  R e s e a r c h  C e n t e r ,  M o f f e t t  F i e l d ,  CA, 51 pp .  (NASA 
CR-177399) 1986.  
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Tibbitts, T.W.* 
Utilization of Potatoes in CELSS: Growing Systems and 
Productivity 
in Controlled Ecological Life Support Systems: CELSS '85 
Workshop, (ed. R.D. MacElroy, N.V. Martello and D.T. Smernoff), 
NASA Ames Research Center, Moffett Field, CA, pp. 487-498. (NASA 
TM-88215) 1986. 

Tibbitts, T.W.* and Wheeler, R.M. 
Controlled Environment Life Support System: Growth Studies with 
Potatoes 
NASA Ames Research Center, Moffett Field, CA, 51 pp. 
(NASA CR-177400) 1986. 

Tibbitts, T.W.* and Wheeler, R.M. 
Utilization of Potatoes in Bioregenerative Life Support Systems 
in Twenty-Sixth Plenary Meeting of the Committee on Space 
Research: Abstracts, Toulouse, France, June 30-July 11, 1986, p. 
156. 1986. 

Tolley, L.C. and Raper, C.D., Jr.* 
Cyclic Variations in Nitrogen Uptake Rate in Soybean Plants 
Plant Physiology 78, 320-322. 1985. 

Wann, M. and Raper, C.D., Jr.* 
A Dynamic Model for Plant Growth: Validation Study under Changing 
Temperatures 
Annals of Botany 53, 45-52. 1984. 

Wheeler, R.M. 
Potato Leaf Explants as a Spaceflight Plant Test System 
in Controlled Ecological Life Support Systems: CELSS '85 
WorkshoE, (eds. R.D. MacElroy, N.V. Martello, and D.T. Smernoff), 
NASA Ames Research Center, Moffett Field, CA, pp. 555-564. (NASA 
TM-88215) 1986. 

Wheeler, R.M. and Tibbitts, T.W.* 
Controlled Ecological Life Support System: Higher Plant Flight 
Experiments 
NASA Ames Research Center, Moffett Field, CA. (NASA CR-177323) 
1984. 
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Wheeler, R.M. and Tibbitts, T.W.* 
Growth and Tuberization of Potato (Solanum tuberosum L.) under 
Continuous Light 
Plant Physiology 80, 801-804. 1986. 

Wheeler, R.M. and Tibbitts, T.W.* 
Potato Leaf Cutting as a Spaceflight Plant Test System 
Plant Physiology 77, 58. 1985. 

Wheeler, R.M. and Tibbitts, T.W.* 
Utilization of Plants for Lunar Life Support. A Case for the 
Potato Plant 
Presented at the MAGLEV and Lunar Development Symposium, Atlantic 
City, NJ, Sept. 1986. 

Wheeler, R.M., Tibbitts, T.W.* and Najar, A. 
Interactions of Irradiance Temperature and C02 in Growth and 
Tuberization of Potato 
Horticultural Science 21(3), 741. 1986. 

Wheeler, R.M., Schwartzkopf, S.H.,* Tibbitts, T.W.,* and 
Langhans, R.W. 
Elimination of Toxicity from Polyurethane Foam Plugs Used for 
Plant Culture 
Horticultural Science 20, 448-449. 1985. 

Wheeler, R.M., Tibbitts, T.W.,* Steffen, K.L., and Plata, J.P. 
Effect of Temperature on Tuberization and Plant Morphology of 
'Norland' Potatoes Grown under Continuous Light 
Horticultural Science 20, 103. (Abstract) 1985. 
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Waste Management 

Baird, B.H. and White, D.C.* 
Biomass and Community Structure of the Abyssal Microbiota 
Determined from the Ester-Linked Phospholipids Recovered from 
Venezuela Basin and Puerto Rico Trench Sediments 
Marine Geology 68, 217-231. 1985. 

Findlay, R.H., Pollard, P.C., Moriarty, D.J.W., and White. D.C.* 
Quantitative Determination of Microbial Activity and Community 
Nutritional Status in Estuarine Sediments: Evidence for a 
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Airborne Trace Contaminants of Possible Interest in CELSS 
in Controlled Ecological Life Support Systems: CELSS '85 
Workshop, (eds. R.D. MacElroy, N.V. Martello, and D.T. Smernoff), 
NASA Ames Research Center, Moffett Field, CA, pp. 253-262, (NASA 
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