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A B S T R A C T 

The present bibliographic survey has been made to understand the field 
of modelformulation for types of systems such as ecosystems, organisms, 
organs and biochemical systems. 

The bibliography contains about 300 references covering the period up to 
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Introduction : 

The p resen t bibl iographic survey has been made to under 
stand the field of modelformulat ion for types of sys tems 
such as e cosys t ems , o r g a n i s m s , organs and biochemical 
s y s t e m s . 
An at tempt has been made to emphas ize citations that deve
lop continuous de te rmin i s t i c models such as the mass and 
energy flow in aquatic s y s t e m s . 
The study of t r anspo r t of radionucl ides and pollutants con
sequent to the disposal of polluted was tes into our l ifecycle 
is of considerable i n t e r e s t to many invest igat ions . 
The l i t e r a tu re available in this field is l a rge and sca t t e r ed 
covering both theore t ica l and exper imenta l a spec t s . 
This has prompted the compilat ion of a bibliography in the 
hope that it will be usefull to other worke r s in the field. 
The bibliography contains about 500 r e f e rences covering the 
per iod up to december 1972. 

Though the main bibl iographical source was Nuclear Science 
A b s t r a c t s , other scientific journals and r e p o r t s , dealing with 
ecology, mathemat ica l b iosc iences and sys temanalys is have 
also been included. 
Although the annotations have been kept to a minimum, an 
at tempt was made to p resen t the a r t i c l e s of par t icu la r i n t e r e s t . 

The r e fe rences have been p resen ted subjectwise, the 
various subjects a r e as follows: 

1. Mathemat ical modeling in Ecology. 
2. Mathemat ical modeling in Physiology, 

Biochemis t ry and Pha rmacok ine t i c s . 

3. P a r a m e t e r es t imat ion, Systemidentif ication and Optimizat ion 
Techniques . 

4. B iosys tem Theory . 
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1. MATHEMATICAL· MODELING IN ECOLOGY. 

It was the purpose of this collecting to br ing out 
the fact that recen t ly the mathemat ica l ro le in 
ecology and the ro le of ecology in the world today 
have both rece ived m o r e emphas i s . 
We p r e s e n t h e r e a sampling of the m o r e impor tant 
c i ta t ions of appl icat ions of sys tems ecology techni 
ques to the ana lys i s of radionuclide movement in 
e c o s y s t e m s . 

M a s s - a c t i o n formulae a r e suggested as a model 
of food chain dynamics in ecosys t ems . 
These a r t i c l e s provide an in teres t ing i l lus t ra t ion of 
the behaviour of non- l inear ecosys tem mode l s . 
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** MATHEMATICAL MODELLING IH ECOLOGY ** 

Α. F. ALIHOV AND G.G. WINBERG 

B i o l o g i c a l p r o d u c t i v i t y o f t w o n o r t h e r n l a k e s . 
VEEH. INTERNAT. VEREIN LIHNOL., 1 8 , 6 5  7 0 (1972) 

L.ANTONUCCI 

n o d e l l o p e r i l c a l c o l o p r e l i m i n a r e d e l l a r i c e t t i v a a m b i e n t a l e per 
g l i e f f l u e n t i r a d i o a t t i v i d i una c e n t r a l e e l l e t r o n u c l e a r e a d agua 
b o l l e n t e . ' 
IN:IIIT. SYMPOSIUM ON RADIOECOLOGY APPLIED TO THE PROTECTION OP 
man and h i s e n v i r o n m e n t . 
CEC/ROHE | 1 9 7 1 ) NO 21 

L.ARGI3R0,A.M.SERRAGENTILI,AND G.ZOLI 

Model lo , m a t e m a t i c o d e l l a d i f f u s i o n e i n mare d i m a t e r i a l e 
i n q u i n a n t e e m i s u r e s p e r i m e n t a l e r e l a t i v e . 
IN:INT. SYMPOSIUM ON RADIOECOLOGY APPLIED TO THE PROTECTION OF 
HAN AND HIS ENVIRONMENT. 
CEC/ROHE (1971) NO U9 

S . I . AUERBACH, S . V . KAYE, D . J . NELSON, D . E . REICHLE, P . B . 
DÜNAWAY & R . S . BOOTH. 

U n d e r s t a n d i n g t h e dynamic b e h a v i o u r o f r a d i o n u c l i d e s r e l e a s e d 
t o t h e e n v i r o n m e n t . 
USA/A/CO NF. Ü 9 / P / 0 8 5 . 
I l l : CONP7 1090 120 (1971) 

S. I . AUERBACH AND D . J . NELSON 

E c o l o g i c a l s c i e n c e s d i v i s i o n a n n u a l p r o g r e s s r e p o r t ( 1 9 7 1 ) . 

ORNL475 3ECOLOGICAL SCIENCES DIVISION PUBLICATION N430 

G.BAGLIANO,F.G.GIORCELLI 

S t u d i o s u l l a c o r r e l a z i o n e n e l t empo t r a l e r a â i o c o n t a m i n a z i o n i i n 
v a r i a n n u l l i d e l l a c a t e n a a l i m e n t a r e e d i l l a t t e . 
I N : I N T . SYMPOSIUM ON RADIOECOLOGY APPLIED TO THE PROTECTION OP 
MAN AND HIS ENVIRONMENT. 
CEC/ROHE (1971) NO 23 

M. BERNHARD 

The u t i l i z a t i o n o f s i m p l e m o d e l s i n r a d i o e c o l o g y 
IH:R£DI02COLOGY MARINE 
CYCLE DES RADIONUCLEIDES ARTIFICIELS DANS LES CHMNES ALIMENTAIRES 
MARINES. 
ENEA, HAMBOURG (1971) 

M. BEZZEGHGALANTAI 

T r a n s f e r o f s r  9 0 i n t h e c h a i n of t h e a i r , r a i n , v a t e r , s o i l , g r a s s 
and m i l k . 
I N : HIT. SYMPOSIUM ON RADIOECOLOGY APPLIED TO THE PROTECTION OF 
MAN AND Í1IS ENVIRONMENT. 
C2C/ROII2 (1971) NO 5H 

H.3ITT3L 

U t i l i s a t i o n d e s i n f o r m a t i o n s d e s r e c h e r c h e s r e l a t i v e s a u x p r o d u i t s 
m e t a l l i g j e s d ' a c t i v a t i o n ;>our l ' é t u d e de t r a n s f e r t s a l ' h o m m e de 
p o l l u a n t s c h i m i q u e s m é t a l l i q u e s ou o c j a n o m e t a l l i ^ u e s . 
IN:INT. SYMPOSIUM ON RADIOECOLOGY APPLIED TO THE PROTECTION OF 
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MAN AND MIS ENVIRONMENT. 
CEC/ROME (1971) NO 35 

R . 3 I T T E L 

C o n t r i b u t i o n d ' u n m o d e l e p r é v i s i o n n e l a l ' é t a b l i s s e m e n t d e f o r m u l e 
I G r e j e t d ' e f f l u e n t s r a d i o a c t i f s d a n s l e s e a u x . 
I N : I N I . SYMPOSIUM ON RADIOECOLOGY APPLIED TO THE PROTECTION OF 
MAN AND HIS ENVIRONMENT. 
CEC/ROME (1971) NO 50 

R. BITTEL,K.MERLIMI,C.MYTTEHAERE AND P.BOURDEAU 

E t u d e du c o m p o r t o n e n t du r a d i o c o b a l t d a n s un é c o s y s t è m e a r t i f i c i e l 
s i m p l e i r r i g u e p a r s u b m e r s i o n . 
CZA ( 1 9 6 9 ) 

R. 3 I T T S L , II. MERLIMI,C. HYTTE1TAERE AND O.RAVERA. 
¿ t u d e d e s ¿>ara m e t r e s du t r a n s f e r t d u r a d i o c o b a l t d a n s l e s 
é c o s y s t è m e s c o n t i n e n t a u x a q u a t i q u e s e t i r r i g u e s . 
RAPPORT C E A  R  4 1 5 7 / E U R . 4 6 2 8 Γ (1971) 

R . L . BLA NC H A RD, A ND B.KAHN 

P a t h w a y s f o r t h e t r a n s f e r o f r a d i o n u c l i d e s f rom n u c l e a r p o w e r 
r e a c t o r s t h r o u g h t h e e n v i r o n m e n t t o man. 
I N : I N T . SYMPOSIUM ON RADIOECOLOGY APPLIED TO THE PROTECTION OF 
MAN AND ¡113 ENVIRONMENT. 
CEC/ROME (1971) NO 3 

R. S . BOOTH, STEPHEN V. ΚΑΥΕ,ΑΝΟ P . S . ROHWER 
A s y s t e m s a n a l y s i s m e t h o d o l o g y f o r p r e d i c t i n g d o s e t o man f r o m . a 
r a d i o a c t i v e l y c o n t a m i n a t e d t e r r e s t r i a l e n v i r o n m e n t . 
USAEC CONF710501 (1971) 

Γ. H.BORHAMN AND G. E. LIKENS. 
N u t r i e n t c y c l i n g 
SCIENCE, VOL. 155 (1967) 

P.BOURDEAU 
P a r a m e t r e s d e t r a n s f e r t d e l a c o n t a m i n a t i o n r a d i o a c t i v e d a n s l * e n 
v i r r o n m e n t . 
I N : I N T . SYMPOSIUM ON RADIOECOLOGY APPLIED TO THE PROTECTION OF 
MAN AND MIS ENVIRONMENT. 
CEC/ROME (1971) NO 53 

P . BOURDEAU ,R.CAV ALLORO, C.MYTTENAERE AND G.VERFAILLIE. 

Movement c f f a l l o u t r a d i o n u c l i d e s i n i r r i g a t e d e c o s y s t e m s o f t h e 
p o  v a l l e y , i t a l y . 
HEALTH PHYSICS (1965) VOL. 11 ( 1 4 2 9  1 4 4 4 ) 

F.BOURLIERE AND M.HADLEY 

C o m b i n a t i o n o f q u a l i t a t i v e and q u a n t i t a t i v e a p p r o a c h e s . 
IHANALYSIS OF TEMPERATE FOREST ECOSYSTEMS, 
E D . , D . E . REICHLS ( 1 9 7 0 ) N . 1 . 

G. ERANCA,A.CIGNA,F.BREUER,R. A MAVIS 

A p p l i c a z i o n e d i un m o d e l l o m a t e m a t i m a t i c o p e r l a d e t e r m i n a z i o n e s u 
s c a l a c o m u n i t a r i a d e l l e no rme d i s c a r i c o p e r g l i e f f l u e n t i r a d i o a t 
t i v i . 
I N : I N T . SYMPOSIUM ON RADIOECOLOGY APPLIED TO THE PROTECTION OP 
MAN AND MIS ENVIRONMENT. 
CEC/ROME (1971) NO 41 



- 7 -

P.L.BREZONIK 
C h e m i c a l k i n e t i c s and d y n a m i c s i n n a t u r a l w a t e r s y s t e m s 
i n w a t e r and w a t e r p o l l u t i o n handbook 
L.L.CIACCIO. (1972) 

DOUGLAS G. CHAPMAN 

M a t h e m a t i c s and e c o l o g y . 

QUANT. ECOL. AND NAT. RESOURCE MANAG. PROGRAH, PAPER N. 9 
SEATTLE, HASH. (1969) 

J . CHASTON 

M a t h e m a t i c s f o r e c o l o g i s t s . 

BUTTERWORTHS, LONDON (1971) 

L. CIGNA ROSSI AND A . A . CIGNA 

S t u d i b i o l o g i c i c o n c e r n e n t i l a r a d i o a t t i v i t à a m b i e n t a l e 
i i ) g l i e c o c i d i d e i r a d i o n u c l i d i 
MINERVA FISICONUCLEARE (1971) 

J . H.COLEBRCCK 

On t h e a n a l y s i s o f v a r i a t i o n i n t h e p l a n c t o n , t h e e n v i r o n m e n t and 
t h e f i s h e r i e s . 
INT. COMM. NORTwEST ATLANTIC FISH. SPEC. PUBL. (1965) 6 ( 2 9 1  3 0 2 ) 

CO MAR , C . L . 

Use o f r a d i o i s o t o p e s i n b i o l o g y and a g r i c u l t u r e 
IN : RADIOISOTOPES IN BIOLOGY AND AGRICULTURE * P r i n c i p l e s and 
p r a c t i c e . 
MC GRANHILL BOOK CO,INC. (1955) 

R.S.DAVIDSON AND A. B. CLYHER 

The d e s i r a b i l i t y and a p p l i c a b i l i t y o f s i m u l a t i n g e c o s y s t e m s . 
ANN. NEN YORK ACAD. OF SCIENCES (1969) 1 2 8  3 

LISK, DOHOLOT.J. 

E c o l o g i c a l a s p e c t s o f m e t a l s . 
N.Y.STATE J . M E D . 1 9 7 1 , N O  2 1 , 2 5 4 1  2 5 5 5 
E D .  LIPKE.EDWARD JOSEPH JR. 
ANN ARBOR,MICH.,UNIV.OF MICHIGAN (1971) 1 3 0 P . 
UNIVERSITY MICROFILMS ORDER HO. 7 1  2 3 , 8 0 7 . 

P. DUVIGNEAUE AND S.DENAYERDE SHET 

B i o l o g i c a l c y c l i n g o f m i n e r a l s i n t e m p e r a t e d e c i d u o u s f o r e s t s . 
IN: ECOLOGICAL STUDIES, VOL 1, 15 (1970) 

L.L.EBERHARDT AND W.C.HANSON 

A s i m u l a t i o n model f o r an a r c t i c f o o d c h a i n . 

HEALTH PHYSICS (1969) VOL. 17 ( 7 9 3  8 0 6 ) 

L.L.EBERHARDT, R. L.MEEKS AND T. J.PETERLE 

F o o d c h a i n model f o r d d t k i n e t i c s i n a f r e s h w a t e r marsh. 

NATURE, 2 3 0 (1971) 6 0  6 2 

L. L.EBERHA3DT AND R. E. NAKATANI 

M o d e l i n g t h e b e h a v i o u r of r a d i o n u c l i d e s i n some n a t u r a l s y s t e m s . 
CONF. US/AECC/AT ( 4 5  1 )  1 8 3 0 

VERNA LOUISE EHGSTROMHEG 

Ρ reda t i o n , c o m pe t i t i on and e n v i r o n m e n t a l v a r i a b l e s : s o m e mathemat i 
c a l m o d e l s . 
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J. THEOR. BIOL. (1970) 27, 175-195. 

EVERETT J. FEE 
A numerical model for the estimation of photosynthetic production, 
integrated over time and depth in natural waters. 
ECOLOGY (1971) 

TH.FORSTER 
M e c h a n i s m s o f e n e r g y t r a n s f e r 
i n : e n e r g e t i c s a n d m e c h a n i s m s i n r a d i a t i o n b i o l o g y . 
G . O . P H I L L I P S . ( 1 9 6 3 ) 

J . A . C . F O R T 3 S C H E AND G.G.MARTEN 

M i c r o n u t r i e n t s  f o r e s t e c o l o g y a n d s y s t e m s a n a l y s i s . 
IN: ECOLOGICAL STUDIES, VOL 1 , 13 

E. C. FREI LING 

M a s s  t r a n s f e r m e c h a n i s m s i n s o u r c e  t e r m d e f i n i t i o n . 
IN : RADIONUCLIDES IN THE ENVIRONMENT 
AMERICAN CHEMICAL SOCIETY (1970) 

R.E.FUNDERLIC AND M.F.HEATH 

L i n e a r c o m p a r t m e n t a l a n a l y s i s o f e c o s y s t e m s . 
O R N L  I B P  7 1  4 / N O 406 (1971) 

L. E. G ALES 

A p r e l i m i n a r y r e p o r t on a c o m p u t e r p r o g r a m t o s i m u l a t e t h e d y n a m i c 
s o f a g r o u p of i n t e r r e l a t e d a n i m a l p o p u l a t i o n s . 
PROGRAM NO. FBG 716 
QUANTITATIVE SCIENCE PAPER, N3 . 
SEATTLE, HASH. (1968) 

D. GAR F IN K EL 
Effects en stability of lotka-Volterra ecological systems of impos 
iny strict territorial limits on populations. 
J. THEOR. BIOL. (1967) 14, 325-327. 

D. GAR7INK3L 
S i m u l a t i o n o f e c o l o g i c a l s y s t e m s · 
IN:COMPUTE RS IN BIOMEDICAL RESEARCH(II) 
R.W. STACY S D . O . HAXHAN (1965) 

D. GÄRFINKEL. 

Λ S i m u l a t i o n s t u d y o f t h e e f f e c t on s i m p l e e c o l o g i c a l s y s t e m s o f 
m a k i n g r a t e of i n c r e a s e o f p o p u l a t i o n d e n s i t y  d e p e n d e n t 
SIMULATION COUNCILS, INC (1967) 2 7 5  2 8 1 
J . THEOR. 3 I 0 L . (1967) 1 4 , 4 6  5 8 . 

D. GÄRFINKEL. 

D i g i t a l c o m p u t e r s i m u l a t i o n o f e c o l o g i c a l s y s t e m s . 
NATURE, VCL. 1 9 4 , HO. 4 8 3 1 (1962) 

D. GÄRFINKEL,R.H. MAC ARTHUR, AND R.SACK 

C o m p u t e r s i m u l a t i o n a n d a n a l y s i s o f s i m p l e e c o l o g i c a l s y s t e m s . 
ANNALS OF THE HEN YORK ACADEMY OF SCIENCES 
VOL 1 1 5 , ÄRT. 2 ( 9 4 3  9 5 1 ) 1964 

DAVID GÄRFINKEL AND R. SACK 

D i g i t a l c o m p u t e r s i m u l a t i o n o f an e c o l o g i c a l s y s t e m , b a s e d o n a 
m o d i f i e d m a s s a c t i o n l a w . 
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EC0L03Y, VOL. 4 5 , H3 (1964) 

CHARLES R. GOLDMAN#MAfiCO GERLSTTI,PAVEL JAVORNICKI,ULDERICO 

MELCHIORRISANTILINI,EVELINE DE AHEZAGA. 
Primary p r o d u c t i v i t y , b a c t e r i a , p h y t o  and z o o p l a n k t o n i n l a k e 
m a g g i o r e : c o r r e l a t i o n s and r e l a t i o n s h i p s w i t h e c o l o g i c a l f a c t o r s . 
MEM. 1ST. IT AL. IDROBIOL.,23 , 4 9  1 2 7 , ( 1 9 6 8 ) 

D.H. GOO D ALL 

Studying the effects of environmental factors of ecosystems. 

IN:ANALYSIS OF TEMPERATE FOREST ECOSYSTEMS. 

ED., D. E. REICHLE (1970) N.2. 

R. S. H ARV EY 

Uptake and l o s s o f r a d i o n u c l i d e s by t h e f r e s h w a t e r c lam l a m p s i l i s 
r a d i a t a (g m e l ) . 
HEALTH PHYSICS (1969) VOL. 17 ( 1 4 9  1 5 4 ) 

R. S.HARVEY 

Tern per a t u r e e f f e c t s on t h e s o r p t i o n o f r a d i o n u c l i d e s by f r e s h w a t e r 
a l g a e . 
HEALTH PHYSICS (1970) VOL. 19 ( 2 9 3  2 9 7 ) 

R.S.HARVEY 

Uptake o f r a d i o n u c l i d e s by f r e s h w a t e r a l g a e and f i s h , 

HEALTH PHYSICS (1964) VOL.10 ( 2 4 3  2 4 7 ) 

J . H. HETT AND R.V.C'NEILL 

S y s t e m s a n a l y s i s o f t h e a l e u t e c o s y s t e m . 
DECIDOUS FOREST BI0ME/MEHO REPORT/7116 (1971) 

Y. HIYAMA AND M.SHIMIZU 

Uptake o f t h e r a d i o a c t i v e n u c l i d e s by a q u a t i c o r g a n i s m s  t h e a p 
p l i c a t i o n of t h e e x p o n e n t i a l m o d e l . 
SYMPOSIUM S H  1 1 7 / 1 7 . 

HENRY S . HORN 

R e g u l a t i o n o f a n i m a l numbers  a model c o u n t e r  e x a m p l e . 
2C0L0GY (1968) 49 (4) 7 7 6  7 7 8 

JAROSLOH HHEACEK 

R e l a t i o n s b e t w e e n some e n v i r o n m e n t a l p a r a m e t e r s and t h e f i s h y i e l d 
a s a b a s i s f o r a p r e d i c t i v e m o d e l . 
VERH. INTERNAT. VEREIN. L I T . , 17 ( 1 0 6 9  1 0 8 1 ) 
STUTTGART (1969) 

J. M. HUCKABEE, B.G. BLAYLOCK AND N.A. GRIFFITH 

Sehaviour of methylmercury and mercuric nitrate in natural stream 

ecosystems. 

THIRD NAT. SYMPOSIUM IN RADIOECOLOGY. 

8-11 / RADIONUCLIDE CYCLING IN AQUATIC SYSTEMS. 

ÄEC - CONFERENCE - 710501 

STEPHEN V. KAYE AND SYDNEY J.BALL. 

Systems analysis of a coupled compartment model for radionuclide 

transfer in a tropical environment, 

SYMPOSIUM ON RADIOECOLOGY. 

PROC.SECOND NAT. SYMP. , ANN ARBOR (1967) 

S. V. KAYE,R.S. BOOTH. P.S. ROHW ER, AND Ξ. G. STRUXNESS 
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Ecological model development for a methodology to estimate doses 
to human populations. 
IN:INT. SYMPOSIUM ON RADIOECOLOGY APPLIED TO THE PROTECTION OF 
HAN AND HIS ENVIRONMENT. 
CEC/ROME (1971) NO 45 

G. KNOWLES 
M a t h e m a t i c a l m o d e l s a s a n a i d i n t h e s o l u t i o n o f v a t e r p o l l u t i o n 
c o n t r o l p r o b l e m s . 
£D  L . L . C I A C C I O (1972) 

H.E.KOENIG AND HAMAMOHAN L.TUHHALA 

P r i n c i p l e s o f e c o s y s t e m d e s i g n a n d m a n a g e m e n t . 
IEEE TRANSACTIONS ON SYSTEMS,MAN AND CYBERNETICS, 
VOL. ,SMC. , NO. 4 , S E P T . 1 9 7 2 . 

LASSITER R.R 

Use o f c o m p u t e r s i n e c o l o g i c a l r e s e a r c h 
BIOMETRICS, V o l . 22 (1966) A b s t r a c t s 961 

P . H . LESLIE 

Some further notes on the use of matrices in population 
mathematics. 
BIOMETRI KA, 35, PARTS III AND IV (1948) 

G.LORD 
Optimum s t e a d y s t a t e e x p l o i t a t i o n o f a m u l t i s p e c i e s p o p u l a t i o n w i t 
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2. MATHEMATICAL· MODELING IN PHYSIOLOGY, 
BIOCHEMISTRY AND PHARMACOKINETICS. 

Modeling is employed as an aid in the effort to 
reso lve the s t ruc tu re of the sys t em, subject to 
the cons t ra in t s imposed by the obse rva t ions , by 
known physiological , chemica l , or physical facts 
and by ad hoc postula tes introduced by the inves -

, t iga tor . 
A number of excellent papers have been produced 
on models in drugkine t ics . 
Most of work has been based on theore t ic works 
developed by (communication) eng inee r s . 
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3. SYSTEM IDENTIFICATION, PARAMETER ESTIMATION 
AND OPTIMIZATION TECHNIQUES. 

The prob lem of identifying incomplete ly specified p r o 
c e s s e s cannot be separa ted from r e s e a r c h in the gene
r a l a r e a s of predict ion, f i l ter ing, and est imat ion theo
ry , which a r e encompassed in the discipl ines of engi
neer ing . 
The construct ion of the objective function is often so 
difficult that in the past it has been left in a vague s ta 
te of a genera l understanding of what i s to be done, and 
this has at t imes led to poor workmanship because the 
desegners did not c lear ly recognize what they were trying 
to do. 

Not even one paper cited he re d i scusses the subject in 
depth. 
Of par t i cu la r i n t e r e s t a r e seve ra l recent works . 
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