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INTRODUCTION 

Two mathematical models of the Hudson River striped bass population 
are 

documented in thi s two volume set. Both of these models were used in 

preparing testimony concerning the possible impact of 
Con Edison' s 

nuclear power plants at Indian Point on the Hudson.River striped bass 

population.  

Volume I contains the analysis, program flowcharts and listings for the 

transport model of the striped bass population. This model includes the 

hydrodynamic performance of the Hudson River on a tidal average time scale.  

The transport model is described in detail in the October 30, 1972 testimony 

of Dr. John P. Lawler on the "Effect of Entrainment and Impingement at 

Indian Point on the Population of the Hudson River Striped Bass" 

The completely mixed model documented in Volume II is described in 

Dr. John P. Lawler's testimony of April 5, 1972 on the same issue.
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.Derivation of transport model:

The development commences with the segmentation of the estuary into n compartments 

or segments. Segment numbering is in ascending order from upstream to downstream.  

FRESH WATER 
FEDERAL RUNOFF 

DAM ATLANTIC OCEAN 

AT 

TROY 

X-positive 

We write the material balance equation for eggs and larval stages -- both stages 

have same balance. The balance is perf ormed for segment R..  

IN-OUT + PRODUCTION-LOSS-TRAliSFER--ACCUMULATION 

Each term in this equation is evaluated in terms of mass or numbers per unit volume 

with associated rate .of decay coefficients (1/unit time)-.  

Let us consider the rate of mass or energy input to a sperific segment. Input 

to a segment consists of two terms. Advection which is tecontribution to a 

segment due to the fresh water run-off. The mass contribxtion per unit volume 

to a segment is the fresh water run-off multi plied by the computed. upstream boundary 

average concentration. Concentration is numbers per unit volume. The other term 

which accounts for input to a segment is the longitudinal mixing or dispersion.  

Dispersion is the transport of mass or energy above that transported into the 

segment via the net flow. This additi6nal contribution jilysically represents 
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salinity-induced circulation, tidal mixing,*etc.  

The advective input to segment k is: 

where 

Qk-l,k =the net flow at the boundary between segments k-i and k.  

(volume/time).  

Ck..1,k =the area-averaged, tidal-smoothed concentration of the unknown 

egg or larval entity at the boundary between segments k-i and k.  

(mass/volume).  

The dispersion of eggs or larvae from segment k-i into segment k is: 

EFkilk Ak-lk dC 

,k dxk-l,k 

where 

E kilk =the longitudinal dispersio n coefficient at the boundary of 

segments k-i and k. (length2/time).  

Ak-1,k =The cross-sectional area at the same boundary. (length2 ) 

dC 
dx k-l,k =The rate of change of concentration with respect to distance.  

(MASS/VOLUME/LENGTH).  

Dispersive transport-always moves in the direction of decreasing concentration.  

If the concentration is assumed to be decreasing in the downstream direction, 

-dispersive transport at the upstream boundary of the segment should appear as 

input to the segment, i.e., its numerical value should be positive. Since the' 

-3
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gradient dC is negative in this case, the entire term will be positive 

I cx 
as required with the inclusion of the minus sign in front of Ek...l,k. On 

the other hand, if the concentration of eggs and larvae is increasing in the 

* downstream direction at-the-boundary between segments k-I and k, dispersive 

transport should be out of segment k into segment k-i. The gradient is 

positive (dC/dx) but the minus in front of Elk makes the entire term 

negative as required, i.e. dispersive transport is out of segment k into 

k-i.  

Advective and dispersive output or output from segment k to segment k+l is 

written similarly as above: 

Q C- EAX dC 
Qkk1C~~ k,k+l k,k+.l d ~

Thex.ate of production for segment k is: 

At 

I k(t) dt Pk (t) At 
f0k 

Where: 

k(t) is the average numbers of eggs produced in segment k for time 

period At. (NU;MBERS), (DAYS) 

The loss to segment k is 

k 

fK- Ckd
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where: 

K# E +(K K) Ck CS3 

K =Unit rate of decay (1/day); first order 
E 

decay rate 

K 0 minimum rate of decay (1/day.) 

Cs carrying capacity of segment k (MASS/VOLUME) 

Ck =total concentration in segment k (MASS/VOLUME) 

Vk =volume of segment k.  

Since we have used the age group approach within an early stage, we assume 

Transfer o; 

so that when an end of an age group is attained, we apply similar equations 

to it but subject to a different mortality; that is, a different 
life cycle.  

We assume is fixed and evaluate the Ck term, without loss of generality.  

Whereas, the accumulation of organisms within a given segment is the 
time 

rate of increase within that segment. This is written7 

d{ fk } 

f C dV

Quirk, Laxvler Wflatusky Engineers



from some initial condition 

=mass of organisms, Ck, in segment k.

This completes the evaluation of each 

balance equation.- Hence, we have:

term as presented in the material

[ Qk-l,k 

{Qk,k+l 

fVk 
-Ke'f 

0

Ck,k+l -Ek,k+l Axk,k+l [dS~lk, k+l} + Pk (t)At

CkdV

d f Vk CkdV}

We assume that the variation of the concentration of-organisms is linear 

betw een segment midpoints. This permits evaluation of the integrals and 

space deviations shown above. Thus, the "n" equations reduce to a set 

of first order ordinary differential equations. This set of equations 

may then be solved via the fourth order Runge -Kutta mumerical technique 

on a digital computer.

QuirkLawtver V9Matusky Engineers
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t = time 

f k dV 

0



This linear approximation simply requires 
that the segment length must be 

'chosen sufficiently small, so that the actual 
concentration variation 

between segment midpoints can be represented 
by a straight line variation.  

we now evaluate each of the terms in the 
above equation.  

The segment boundary conce .ntrations, Ck-..4k and Ck,k+l are readily 
obtained 

when the variation between successive midpoint 
concentrations Ck..l, Ck, and 

Cklis linear., Using ratios of similar triangles.,. we get: 

Ck-l~k =k- L__ + Ck (1- Lk 

Ckl(lk+ Lk/ 
tkl~. + Lk 

Let. EPk = Lk 
Lk-.l + Lk 

where: 

is the length of segment k.  

Hence we rewrite this equation as: 

Ck..l,k EPk .Ck-.1, + (1-EPk) Ck 

In a similar manner the downstream boundary 
condition is written: 

Ck,k+l =EPk+l .Ck + (l-EPk+l) C~ 

where: 

EPk+1 Lk+l 
Lk + Lk+l 

The linear assumption requires that the gradient 
[dC/dxlk-1,k be constant 

-7
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between Isegment midpoints. This quantity is computed as follows:

[ d 1Ck -Ck-l1 

dIx] k-l,k =Xk -Xk-l.  

where:.  

Xk, Xk... are at the midpoint of segments k and k-1, respectively 
and 

therefore are representable as being at distance Lk and Lk-.l 
from the 

2 2 

coincident boundary.  

Hence X k - k..l Lk +Lk..l 
2.  

and rdCj 2 *[Ck - Ck-l1 for upstream boundary of segment k.  

Sk-l,k Lk + Lk-l 

Similarly, for the downstream boundary concentration between 
segments k and 

k-I-, we find for the gradient 

dC 2 . Ck+l -Ck] 

dx 1k, klLk + Lk+l 

To evaluate the decay term, this is accomplished by evaluating 
the linear 

profile for C between each boundary and the segment midpoint, and then per

forming the required integral evaluation. Begin by splitting the integral 

about the midpoint, since the profile is discontinuous at this point.  

f Cxc f /2 dx + fk C2 dx 

0 0 Lk 
2 

where: 

C [Ck Ck.l,k].X+Ck.k 

an 2 = Ck+l~k 4kXL 

C 
Sk 

-8
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Substitution of these results for an evaluation of the integration of 

C1 and C2 yields: 

f C dX (Ck..lk +I 2Ck + Ck+ljk) Lk 

0 4' 

Using the results for segment boundary conditions in the aflve equation, 

we obtain: 

fLk C (xLk E 

o k Ck- + (3 + EPk+l EPk) Ck + ((I- EPk+l) Ck+1J 

Recall that in the evaluation of the decay term, we extracted Kjfrom under 

the integral. Had we left Kjunder the integral our results. above would have 

O contained concentrations raised to the fourth power. This would mean more 

involved computer time later. The results of these computations :wlll not yield 

that much more accuracy than if we treat Kias a constant. Especially if we 

are taking small time steps, the change in concentration w51l1 not be that 

significant from one time-step-to the next. Hence, the ef-Tct to the decay 

term due to carrying capacity will not be tremendously affemated by using 

this simplification.  

Similarly, if we compute the accumulation term in equation (a1), we get: 

dfVkcd d [k EPk .C.1+(3 + EPk~ EP)Crk + (1-Epk+l) Ck~ 

0 

To simplify the equations, let us introduce some new termi-nlogy. Let 

=kl~ 2 Ekk AXk-l~k 

Lk-1 -9-
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and 

Dkk~ =2 .Ek,k+l Ak,k+l 

Lk + Lk+l 

which are called the exchange coefficients between segments 
k-i, k, and 

k+l, respectively. They are called. this since they represent the rate of 

volume transfer from one segment to another and back again.  

Let: 

ak,k~l =1 EP k 
4 

=k~ 1 (3 + EP kl E 

ak, k+ 1 E k+l) 
.4 

These terms represent the relationship of midpoint 
concentrations in 

segments k-l and k+l to segment k midpoint concentrations.  

Rewriting equation El], we obtain 

Qk-l,k EPk Ck-l. + (l-EPk) Ck~ Dk-.l,k (Ck -Ck-1.) 

- Qk,k+l (EP k+1 Ck + .(1 -EPk+l) Ck+,)~ Dkk+l (Ck-+l -C~ 

+ Pk(t)At -Kh.kVk 1ak,k-1 Ck-1. + ak,k Ck + ak, k+l Ck+lI 

akk.l V k dCk-.. + akk Vk -~ + 'kk+l 
____ v dkvdk+l 

dt dt dt [23 

To further simplify'equation' [2],, divide by Vk and group 
terms as follows; and 

subtracting from segment k the plant withdrawal of fEQ /k 

-f entrainment 
k 

Q =plant intake 
k -10
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Akk.1 =- 
tQk-1,k EPk + Dk..lk]/Vk

Ak,k = Qk-l,k (l-EPk) - k-l,k - Qk,k+l -~~ IDk,k+ll/Vk 

-fEkQPk/Vk 

Ak,k+1 = 12k,k+1 (l-EP k+l) -Dk, k+!]/Vk 

Rewriting equation (2], we have 

Akk-.1 Ck-1 + Akk Ck + A k k+l C+ 

- K Ak..1 k~ -KE ak,k Ck E K 
k-i ~- - k k+1 k~~ C+1 

+ k.(t)At/Vk ak k- dCk... + akk jk + akk+1 dCk+l 
dt dt dt 

Now, if we assume that no organisms enter the estuary at the upstream 

boundary of segment 1 and leave the estuary at the downstream boundary of 

segment n, we arrive at the following set of equations in matrix form:

A 1 

A2 1 

'0

A 1 2 

A2 2 

A3 2 

.0

0

.0 

A2 3 

A3 3

00 

A3 4

ri-1,n-2* Anilni1 

0 An,n-I.

n-i,n 

A 
fn n

-11-
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C 
3 

Cn



2 a12 

2. a 2 2
qK a2 3 0

0 K' an ~~ an, n Enl* 11

p1()At 
vi 

P2 (t) At 

V2 

Pn (t) At

0 

a3 4

0 anflf.n- 2 

0

-12-

0 c2 

C3 '
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K~j a1 

Kj a 2 1

0

+

ci] 

C2 

C3 

Ln

all 

a 2 1 

0

a 12 

a2 2 

a3 2 

0

0 

a 23 

a33 

0

0



We can rewrite this matrix set of equations as

AC-DC + P =EC' [41 

where 

A =the occurrence of advection and dispersion throughout 
the 

estuary 

D =the decay -mechanism of organic matter throughout the 
estuary 

P the occurrence of the rate of-production throughout the 
estuary 

E =the relationship of midpoint concentration change throughout 

the estuary 

C.= current concentrations at midpoint of segments 

C' =change in current midpoint segment concentrations.  

Equation [4] is solved as follows:.  

(5] P EC' 

This represents the generation of the first age group within 

either the egg or larval stage.  

[6] AC -DC -EC' 

This represents the progression of age groups within a 

particular early life stage to maturity and entrance into 
the next life 

cycle.  

Whence, for equation (5), we get 

C tCo E-lP 17] 

and for equation, [6].  

C' =[ElA]C -[ElD]C 
[8] 

-13- Quirk,La-,ver7'Matusky Engineers



Co represents the initial concentration of 
age-group 1 at time zero.

Ctrepresents the age group concentration at time At. This is inp .ut 

into equation [8] to determine successive Age group concentrations.  

The inverse of matrix E, (the procedure) 
is illustrated in the section 

TZ XINV. Matrix multiplication is illustrated inl section MXMUL. The 

numerical technique to resolve equation 
[8] is illustrated in section RKtTTTA.  

The computational procedure for the decay 
matrix is illustrated in Section 

DECAY.  

This completes the methodology employed 
to resolve transport, decay, and 

plant effect to the egg and larval stages, 
respectively.  

To properly represent the phenomena of migration 
and decay and plant 

withdrawal for the juvenile I through juvenile 
III stages, we proceed.  

as follows.  

We assume migration between segments takes 
place from upstream to downstream.  

If no migration occurs into or out of a specific 
segment the resulting 

concentration is affected exclusively by 
decay.  

Let [MIG~i = migration preference for segm~nt i 

-(observed fraction - computed fraction) (total numbers).  

(Time at end of stage -current time) 

[SA]i~ specific age group within a stage to the total numbers-in 

the stage 

then: 

[MP]i E MIG]. x [SAI. is'the migration preference of [SMI. for 

segment i.  

-14
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if '[MIG]i 0, no migration is affected. if [M1IG]i <0, migration occurs 

in the upstream direction. If [MIG] i >0, migration is downstream. Since 

no migration is assumed to occur outside the estuary, 
let: 

Y [MP 1 1/V1 , migration is-downstream at segment 
1 

Y 0, no migration out of segment n 

and between segment 

= ([mpli. 1 -M~)V 

where V~ is the volume of segment i and.Yi is the concentration 
in seg

ment i. Hence the change in concentration due to migration and 
decay is:.  

Y1=E- Y-DY 

if no migration is assumed then 

=# -DY.  

Cycling: 

The number of juvenile III's remaining at the end 
of year are the 

recruits to adult 1 (assuming compensation to be 
operative or non

operative)-say A1 .. Let S, be the survival rate 
of Ai to A 2, then 

A 2 =A 1S, 

In general 

A n =An-.1 Sn-l

0In this fashion, we generate an adult population when no plants are 
operative. The so-called "equibilrium". (relative) or base population.  

Quirk,lLaxlerW~Matusky Engineers



The total egg production,. E, is

where: 

thh 

F= fecundity of females in i age class.  

This egg production is used for the forthcoming years when the plant is 

assumed to be operative. Cycling through the transport equation could then 

be effected, but would be quite expensive. To reduce costs, a ratio of the 

results produced by the transport and completely mixed models for the base 

year and one year's operation of the plant(s) has been introduced to force 

the completely mixed model to behave like the transport model.  

-16
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the reduction of cost in run time since the totally mixed model runs in a 

fraction of the time required by the transport model.  

Internal switches: 

K is set equal to IMODEL and is passed in the argument list to 

either HISTG or TMODEL and used internally by those routines.  

Equations: None 

Subroutines called: 

TMODEL -Transport model 

HISTG -Totally mixed model,

Quirk, Lawler S Matusky Engineers



ODMQDEL: 

Functional description: DMODEL is the main program that selects either the 

transpor t model (TMODEL) if IMODEL =1, the totally mixed models (in this 

specific order) if IMODEL = 3. DMODEL requires input to determine if any 

of the early life cycles survival is to be random. 
This is accomplished 

by setting a switch to zero which indicates no random 
survival or to one 

which does, The array is M.(5) where M(l), M(2), M(3), M(4), and M(5) 

respectively refer to the egg,.larval, juvenile I, 
juvenile II, juvenile III 

life stages.  

Inputs: 

IMODEL =Model to be selected; 

1 implies the transport model 

2 implies the totally mixed model 

3 implies both 

14(1:5) 4)-no 
random survival 

1yes 

External switches: 

KFIRST = -no 

1 -yes -designates if the equilibrium condition for year zero 

has been computed.  

ITY =specifies the number of internal adult 1 age classes which have been 

stored. Used in the computation of the adult 1 modifier in the 
completely 

(totally),mixed model to either scale down or up the number 
of recruits 

to this age class. Functionally, this forces t he totally mixed model to 

behave as the transport model for specified run parameters. 
This enables 

-17
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Required Argument Name List

posi tion 

2 

3 

4 

5 

.6 

7

K 

H 15

EAD (1: ITY) 

ITY

variable name 

ADULT (1:20) 

FR (1:20) 

FM (1:20) 

FEC (1:20) 

SVA (1:20) 

SVAO (1:20) 

KIFIRST 

ADULTS (1:20).  

SVU (1:20) 

RF(1:20)

-19-
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description 

NIUMBER ADULTS/ADULT CLASS 

Sex ratio FEMALE: TOTAL ADULTS 

Female Ma turation 

AVERAGE FECUNDITY/FEMALE 

ADULT FIRST ORDER DECAY RATE 

MINIMUM ADULT MORTALITY 

=0 no 
1 yes equilibrium case 

ADULT CARRYING CAPACITY 

COMPENSATORY DECAY 
RATE FOR ADULTS 

product of items 2,3, & 4 

IMODEL 

RANDOM SURVIVAL 0 = no 
1- yes 

ADULT 1 recruits for years l:ITX 

number of EAD

outputs: None



DMO4DEL (DRIVER)

-20-



-~ *1

--DMODEL-PNC/LIBS CREATE :02/01/73,11: 27:53 FREC0:l SIZE:1 BACKUP :02/02/73-t 
#'9&1:30 KIND:DISK KEY:l LIFE:PERK ACCESS:UPDATE ON:SPN 

C7___7_00IV'R PROGRAM. DETERMINES WHICH M1ODEL 1S TO BE -USED .  

20 DIMIENSION ADULT(20),FR.(?0) FM(20) IFEC(2O) SVA(2\) 9SVAD(2. ) 
30 DIMENSION ADULTS(20),SV.U(2 ~NRXF (20),.'M(5)tEAD(20) 
40 .READ(5,I0)IM0DEL,(X(J)9J=I,5)Q 

50 10 FCRMAT( 
51 C ...... IMGDEL=l , USE TRANSPORT MODEL.  
52 Co~~I.DL2 USE TCTALLY MI1XED MODEL. - .- -

53 Cooov..1MODEL=3, USE TRANSPORT V-CDEL AND THE TOTALLY MIXED MODEL.  

55 ITY=O 
60 K =I M ED EL 
70 IF(K -2)100,200,300 
75 C......CALL TRANSPORT MODE-Lo 
80 AOO CALL T,-'OD;-L (ADULT, FR.,FMIFEC SVA,SVAO,KFIRST ADULTS SVU qP? FK,M, 

85 *EAD91TY) 
90 GO TO 500 
95 200 KFIRST=9 
96 C ...... CALL TOTALLY MIXED MODEL.  

10CALL HISTG (ADULT, FR, FMFEC,9SVASVAOJKFIRST ADULTSSVURVIF tK,Mt 

105 *EADITY) 
110 GO TO 500 
120 300. CALL .TMODEL (ADULT, FR 9FM, FECSVAtSVAO,KFI RST tADULTS tSVU tRM FIK IM 
125 *EADtITY) 
130 KFIRST-1

40 ~CALL HISlG(ADULT,FRFM,FEC,SVA sv Anm I R ST AD111, T.S VIJ -;F K 

.3 ~ ~ *PDITY) 
I1ti 500 STOP 
160 E ND

-21-



TI4ODEL: 

Functional description 

TMODEL permits the tracing of the life stages of the striped bass due 

to advection, dispersion, decay, and migration. Briefly, it performs 

those calculations pertaining to transport phenomena.  

Initially TMODEL calls the subroutine INPUT which initiates a reading in of 

,all required input parameters. INITIAL then initializes key input parameters.  

Depending upon the value of IOPT the input parameters are either displayed or 

not displayed. The computation of the inverse of the E.-matrix, which relates 

the changes in midpoint concentrations, is computed for the run. Plant 

entrainment rates for, the-egg stage are calculated. If random egg survival 

9:is desired, a gross random decay rate is computed for the egg sta ge to be 
- used throughout the year. Total eggs produced in each segment and 

assumed to yield estuary total is calculated for time step At. This set of 

values is used to compute the change in midpoint concentration. If required 

for current time a computation for exchange coefficients, the matrix 

of Advection and dispersive coefficients are made. These values are 

used to compute the matrix E
1lA which is used to compute changes in midpoint 

concentrations. However, decay mechanisms must be' included. These values 

acquired we next compute the change in midpoint concentrations advancing all 

age groups after decay, advection, and dispersion one time step forward.  

This process is continued to the end of the stage. Note that at the end of 

the egg stage, Whe next age group represents production into the lavval 

stage. At days of the egg stage, our larval production table is complete 
E 

'S for the next cycle.  

-22
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A similar procedure is followed thru the larval cycle thereby generating a 

pr oduction table of juvenile I's.  

In the juvenile I thru III cycle instead of computing changes in midpoint 

concentration due to advection and dispersion, this change is computed due 

to migration preferences.  

In all life cycles of the early stages, calculations are performed which 

measure rates of entrainment for the egg and larval stage and rates of 

impingement for the juvenile I thru III cycle. These rates and totals 

entrained and impinged- are displayed. Furthermore, errors introduced in the 

numerical computations which advance age groups on a pertime step basis are 

corrected at each time step by treating each segment as a completely mixed 

tank in which nothing leaves or enters. Decay acts on the current age 

group concentrations in each segment. Total nirbers are computed for each segment i 

the estuary and sununed to yield the estuary total. This total is assumed correct.  

The results of the numerical technique are utilized to compute the distribution 

of organisms throughout the estuary. This distribution is assumed correct 

and is used to redistribute the total number of organisms computed via 

the completely mixed notion. The resulting total numbers in each segment 

thus being corrected are converted back to midpoint concentrations and used to 

compute the next age group in the above manner outlined.  

At the end of the juvenile III stage, the total number of survivors represents 

the recruits to adult year class I. If an adult population exists, it is 

decayed one year forward and the previous adult I year class is superceded with 

the recruits. Total population is then computed. If no adult'population 

exists, the routine 2 EQUAL is called in order to generate decay rates which 

satisfy the equilibrium condition.. These decay rates are used to comnpute.  
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the adults in each succeeding year class and then totalled to yield 

total adults in estuary. The first year recruits and each succeeding 

set of first year recruits are saved as input to the completely mixed 

model in order to compute the TRT, which is the modifier that makes the 

completely mixed model resemble the transport model for the cycling of 

adults.  

The-transport model cycles until completion and then transfers control 

to the calling routine DMODELS.  

Inputs: 

See DMODEL 

INPUT see sample data input section.  

Equations: see analysis 

Outputs:. See report section generated.. SAMPLE OUTPUT section 

Referenced-by: DMODEL 

Subroutines called: 

INTIAL 

AWGHT 

14TIME 

GROSSK 

FACT~OR 

INPUT 

PARSUM 

TMXINV 

MXM~UL 

DICAL 

AMACAL 

RKLJTTA 
-24
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MIGN 

WEIGHT 

PATCHI 

PATCH 2 

TNUI4 

DECAY 

COMPUT 

OUTPUT 

RANDN 

EQUAL

-25-
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TMODEL

YES
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YES
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YES
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YES

YES
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Adjust Larval 

Production Table 
To Include 

'emperature Profile
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~~jj~j~4 £adutLa'A .... a- ~ a. . -

YES

MXMUL
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nj.,....ja~ahL*.. ~ - - - -- -i..Ja... I

ifAdvection7 
& Dispersion 
Coefficients 
\Computed
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Print Total Larvae 

Age Group, By Seg.  
and Total Across-

-37-



-38-



- j a -
... ZZ .~- z~.g:- -~

- 39-
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KEY

YES
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AWGHT
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- - I--- ~ ~ .2.iua.6.LJ~t *..s~aa-n -A. * ~ - - .5 -. ..- -

Print Current Age 
;roup Numrbers and/or 
Conc./Segmernt and 

3stuary Total

YES
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SW., ~ -- -

YES
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> 0

Print Juvenile II 
Probiction Table 
an4{or Estuary 

Totavl

09 Compute Total 
Numbers of Juv.  
II's to be 

Impulsed
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Print Total 
if YES Nuraer of 

pimPJ2=1 Juvenile II 

mpul-W 
NO 

Convert Total 

Numbers to 

Midpoint 

Concentratio ns 

if 

KEY =2. =2 

3400 

if 

YES IIT-NJ2IMP 

<0 

3400 NO 

if 
YES 

IPCNT=LC 

3600 
NO
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Per form 
Initialization 

for Juvenile III 
Section

YES
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*~., c: zn ~ 
- -- -

Compute Juv. III 
Migration Rates 

at Segment 
Boundaries

FAccumulate ' \ 
Total Numbers of' 

Juv. III's and/ 

\Print Results
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Compute 

Eggs Produced 
For Next Year's 

Cycle



- e- -

.eaa&~&.--- ~ L&...SiL -. -4a... A~ -
-- -

All Required Indices 

and Core for Re-Cyci,

Print Report 
on Current Adi 

population -a

YES
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~ODE-PNC/LlE$ --- CREATE :02/01173,14:15:05-FREQ:14 SIZE:31-BACKUP:02/02/
7 3 , 

*.1:31 KI:ND:D.1S( KEY:1 LIFE:PERM ACCESS:UPDATE ON:SPN 

IL----URCTN TMfDEL(ADULTT,PTPMAT,PECPSA,PSAO,KFRSTtDULT 

1010 1SVUtRM.F, IMODEL, IRA,EAD, TY) 

100C TRANSPORT MODEL OF LIFE STAGES OF STRIPED BASS 

-1030 - C--- -- -- - SUBJECT TO PLANT INTAKE AT INDIAN POINT.  

*1040 C INEER PIMP E,PNEGG,PCEGG,PNEGG2,PCEGG,PLPROOPL9PTE 

--1060 I -- NTEGER PlMPL ,PNLAR I, PCLR PLRCA2P~~,JPlPl 

1070 INTEGER PIM.PJI ,PNJI1,PCJ1I ,PNJ12,PCJI2,PJ2PRO.,PJ2PT1,PJ2PT
2 

1080 INTEGER P IMPJ , PNJ2 I ,PCJ2 I, PNJ22 ,PCJ22 ,PJ3P TN ,PJ 3 PT 

=-r-1090 -- --- I NTE G ER P EE NT ,P E EIN ,P L E NT , PN EN, PJ 1 EXtT, PNJ 1E N 

1100 INTEGER .PJ2IMP ,PNJ2IM ,PJ3MP ,PNJ3TM 

v 105INTEGER PNJ32 ,PCJ32 ,PA1PTN ,PA1 PTC ,CCIIENT,CONJIMPI 

I 110 D DIMENS I ON XC E (25 ), T.EM P 1(2
5 ,T NULMBR(25) fSUM1 (25,1) ,E AO(20), 

1120 DIMENSIONGQP(25),"XENT (25),XIMP(25),SQP(2
5 )?'SJ 2' (25) 

1130 DIMENSION ADULTS(2 Q),SVU(20),RMF(20),PRAT(1),PMAT(l),PEC~ 

1=-14 0-- - -C.MNMIESE2)5V(5,V(5IC(5,V 

.,--160 _m-IFVlL( 2 5 ) TCL(25 ) SVJ1 (25) SJO2 1 FJ( 2 )TJ 2),?J 2 

-25VJ20(25),FVJ2(25 ),TCJ2(25),SV-J3(25),SVJ30(25),FVJ3(25)tTCJ
3 ( p1 

1189 3 NEGG,AEP,DTE,DTL,DTJ1,DTJ2,DTJ3,DTAlEoWlf
2 5,0)T(0,P11 

-120 0 T J J 3JJ, TSP W 

Sk2 10 C CMM 0N / PLANT/LYRvLPYR(25),QP(25)9KPLiANT(25) 
KKSW910P 

hw1220 C'- ESTURARY CHARACTERISTICS FOLLOWS, 

1240 - C- MON/MCFARNSEG,NCF.ANG,VI(25),AX(25),SLEN(25), 

=-12607- - - -CeMMON/INITAL/LEGG,LCHA,T ,KNOWt,JEGGJLARVJJ1,JJ
2,JJ 39 

1270 .*LPIX,NLPIX,IDAY,IFINAL,PRI4T(5),MUX(l1
2 5),T1 E(65c),IEi 

1280 .*Tl967PtTCUT(2-5) 

-1-290 --* -DIMENSIDN TTT (25,25) ,CP(25,',G (25,1)1,9PSA*(l )PSAO(l ,IRA (5) 

1300 DIMENSION F(25,1),-EINV(25,
2 5) ,CE(25,iOO),A1(25) ,A2(25),A3(2

5 ) 

1310 DIMENSION AMAT(25,25) ,Y(25) ,SUM(25,1-.) 
,PRTAB (25,60), 

13 20 ~~ FE( 500 AOUL T(20)DECY (252 5) , L NV (5 2 U I N( 2 

1340 CCMMON/MLIGRT/ TMI 13C~ltNCJ2NJ9YJ1(5,10.Y2(2510) 

-3 50 -(591---------1Y32,0 
1360 CCMMN/COPRT /NCOMR ,IAGE ( O),EAGE( la) 

1370 DI MENS ION. DERY (25),TEMPT1125 , TEMPT 2 ((2 5) 

1380------- C0MMON/ IDSTEP/ ITE , I TL, IDTJ , IDTJ2,liTJ3 .9I YR -

_ 1390 .CCVMMN/EGTNiD/NESP,PIPE,PNEGG1,PNEGi,,PLPRO9IPLPTBl, 

1400 .*PLPTB2 ,PCEGG1,PCEGG2,PEAVG 

-11 OMN/VIN/L LPLR NA2 J1R JP ~P 

1420 *PCLAR1 PCLAR29PLAVG 

'1430 COMMON/JIND/NJlSP ,P 1MPJ1 ,PNJ ll,PNJ12,PCJ11,PCJ12, 

-1440----- -~*PJ2PRO,PJ2PT1,PJ2PT2,MJUVI,PJIAVG 
.1450 COMVMCN,/J 2 IND/NJ2SP ,P1MPJ2,PNJ21,PN'J.2,tPCJ21 PCJ 2 2 9 

1450 *PJ3 PTN,PJ3PTCM.JUV2,PJ2AVG 

147f) - CMON/J3 IDNJ3P,P4J32,PCJ32,PAIPT.'g,P~lPTrJU 

1480 -; C MCN/EIMP ./C)NrENT ,CON I P , PE EN TPt'EE , P L ENT , PNLEN, 

1490 .*P J 1 EN T t P NJ 1 E N, P J 2 I F P , P J2 21 M , P J3 31 M P , P J_ 3I M

-53-



500--- COMM ON/ T IMST P/SLS Jl S J2 SJ 3 

05COMMON/R ANOV/ I RAN, DYY (25) ,SDYY (25) 

1510 KFIRST=O___ 

1540 INCJ2=1 
1550 INCJ3=1_______ 
-5 6 0 ND 1=0 
1570 TLAST=0.  
1580 -CCNSTJ= 0 00. 5 28 0 3) 40 

1600 IPP~o 
1610 TOTLP=C.  

.1630 TDTJ2P=O.  
1640 DV 2 J=1,13 - - -. . . .  

16 50 ADULT (J)0 
1660 Do 3 J-1,SEG 
1670 DO 3 L=1,60 __ 

16 90 CALINU 

-' 1691 DO 888 J=1,IEND 
-1l6 92 -E C (J)F E C(J) 

1693 PRAT(J)=FRAT(.J) 
1694 PMAT,(J.)=FMAT(J)__ 

=16 9 5 8~ -88 -CONTINUE 7 ..  

-I66DO 62 1 J=1,.NSEG .  

697PSA(J )=SVA CJ) 

-1698 -- ---- PSAO (JV)=SVAO(J --i.  

1699 621 CONTINUE 

1700 CALL INTIAL(N.SEG,NEGGDTE,DTL,DTJ~Il ,
1 J'2,D T 

SE=DT - - - - - - - ..--... 

t.1 710 PEQUAL=AEP 

17 20 . F(IOPT.EQ.l)CALLOUTPUT ___ 

1740 DO 5 I.=lPNSEG 

1741 SJ2 I(11=0.__ 

1750 - TEMP1(I)=0.  

1760 5 CONST2 CONST2+Vl (1) 2. Tol-{ Joc ' .  

DO4J=1,NSEG -_ 

1780 DO 4 L=1,JEGG 
1790 4i CE(J,L)=0.  

;747- - 9 11- J =1I, NS 5 E~- G-r-- -

1800 TCE(J )=TCE.CJ )/CONSTI 
1810 TCL(J)=TCL (J)/CONST1 ...-

-- 1820- --TCJI(J)=TCJI(J)/CONSTI--- --- -' 

1830 TCJ2(J )=TCJ2(J)/CONSTI 

1840 TCJ3(J)=TCJ3(J)/CONST1 __ 

-71 84 5 ------ 91 1---CCNT INUE - ------ _______--.

*1850 MSEG=NSEG-1 
1860 C 

*1870 -- C------RI IS -NUMBER OF E GG AGE- GROUPS/DAY -.  

1880 RI=PEAVG/D! 
1890C



-1O -CYU(51 IS- A- SWITCH USED IN-THE RUNGE-KUTTA TO DETERMINE 

910 C IF MIGRATICN (ALX(15,l)=99-) RAECONAD ISRIN 

1920 C (AUX(15,1)=0.) IS TO OCCUR..  

-9 3 0C---- -

1940 AUX(151)=0.  
1950 C __ 

- 1960--- ----- PERFORM: COMPUTATI ON4 FOR -EGG- S TAGE- ONLY' 

1970 CCOMPUTE EPSILON-EP 
*1980 C 

-199 DO100f J=1 ,mSEG 
2000 TEMP=SLEN(J)+SLEN(J41) 
2010 100 EP(J+1)=SLEN(J+1)/TEMP ____ 

2030 EP(NSEG+lhl1.O 
2040 C 

2050 ''--C ---- COMPUTATTION' OF EMA T~R1 X NWH ICH R EFL ECT CHAN GES. IN M ID POI1N.T CONC 

2060 C LOWER DIAGNOL 15 Al 
2070 C___ 

____ __ 

77-200 c D 12 5 1=2NS E G 

2090 125 Al(I)=.25'EP(I.) 

2100 C ____ 

---2110 - C Th1NDIAGNOL- IS -A2 -____________ 

2120 C 
2130 DO1 130,1 1,NSEG ___ __ 

-240- -l3A2I)=.25*13.+EP(I+ 1-E P I) 

S150 C 
160 C PPER DIAGNOL IS A3 __ 

-2170C------
2180 DO 135 1=1 PPSEG 
2190 135 A3(I)=.25-*11.-EPtr+1) 

=22 00- --- A 3 N SE G =0 
2210 C.  
2 2 20 C+ COMPUTE THE INVERS5E OF THE EMATRIX__ 

-2230 - - -- - - -- - . _ _ __ _- - -

2240 CALL TMXINV Al ,A2 A3,qNSEG, EINV, AL,GG, SLJNV, UINV) 

2250 C 
-2 260 D0-136 -J=1,tNISEG -- - -- .

-2270 SQP(J)=QP(J) 

2 2 80 IF(IYR.GT.O)GO TO 136______ 

-2282 OP (J) =C.  
2284 136 CONTINUE 
2290 140 DO 141 J=1 9NSEG 

230----- 1GPJ)=FVE (J )*FLOAT (KPLANT(J)-) QPfJ.1I(J)_---------

:--2310 C 
2320 C COMPUTE PRODUCTION VECTOR F ___ 

-2330 -- C -- -

2335 ISw=0 
2336 TB=0. __ 

-2 340 ---- NLP IX=PLAVG/DT.000'1 -- _________ 

2350 KEY=1 

236C C * E G G' S E C T I 0 N 
_361 - ~-IRAN=IRA(i)- 
2362 IF( IRAN.NE.O)CALL GROSSK(DYYtSDYYDTENSEG9SVE) 
2370 WRITE(6t12)
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803B ---- 2-FORMAT iIHI1,40XBEGI N EGG- PRODUCTION11//) .__ 

W 90 148 TOT1=O.  
2400 150 DC 200 J=1,NSEG 

'210FfJ 1 ) =DT'AEP-PP (LEGG)*W I( J LEGG)/(TiP(LEGG )!-TLAST)' 
2420 TOT1=TCuT1+F(J,l) 
2430 200 CONTINUE-___ 

=--2440 ---- 
2450 C WRITE OUT NUMBERS IMPULSED BY SEGMENT' 
2460 C 

-40 -F(PIMPE EQ'.1 )WRITE ( 6-251 )TOT1 (F (J ,)J1, NSFG 

2480 251 FOJRMAT 1H , 14HEGGS IMPULSED=9F15.0,~1111F10.0) 
2490 DC 206 J=1,NSEG 

-2500--- 06- F (J,1) F(W 1)/VI (J 
2510 C 

-_2520 C COMPUT-E INCREASE IN MIDPCINT CCNC. (tP DUE TO IMPULSE 

--2530 - C-- --- - -

2540 CALL M XMUL (EINVIFfNSEG, fICP) 
2550 C___ 

='-2560 - C- RESET-FIRST- AGE GROUP CONCENTRATION~~- -__ _ 

=-Y2 5 70 C....  
'2 580 DO 210 JN=1,NSEG __ _ _________ 

25 90 1 CE(J N,1 )=C P(JN 1 1 
2600 250 FORMAT(1X,F5.1.,'-' ,F 5.1 ,1X,'A N ,9(1XF 1.)0 
2610 GO TO(301,400),KEY 

-26-20--
60C _CALCULATE E INVERSE *A.  

60C COMPUTE THE EXCHANGE COEFFICIENTS B E.W E EN SEGMENTS.  

2660 301 IF(T.GT.0.)CO TO 305 
2670 CALL DICA.L(DIEItAXSLEN.,NS.EG,LCHA) 

=26 80 c --- -- - __ _ 

_2690 C COPT DETO N iPRIVE COERtFICIENTS IN MATRIX AAMAT 
,-2700 :C 

-2110 --CALLAMACAL(AMATLCHA) - -~ __-

2720 C 
2730 C CO'MPUTE E INVERSE A AND STORE IN I4MTR IX TTT.  

:~250CALL- MXMUL (EINVA4ATNSEG NSEG VTTT) 
=_2760 300 CONTINUE ________ _ 

"-2770-- --- C--- __--- --

2780 C CHECK CURRENT TIME, T, WITH TIME TOE FOR NEXT CHANGE IN FLO S, 
2790 C AND DISPERSIONS, El.  
- 8 0 0 --- ------ - --- _ _ -- - __ - - - __ 

2 810 305 1F(T..000l1.-TQE(LCHA)) 320,310,310 
-_.28 20 C 
- 28 3 0 ---- USE -N EXT- P AIR O F --1 QAND -Er- 

2840 C 
2850 310 LCHA=LCHA41 
2 8 60) IF(LCHA.GT.NCHANG)GO TO 30- - __ 

2P70 C RE-CALCULATE E INVERSE A IN MATRIX TIT.  

4 880 C NCHANG IS5 THE MAXIMUM NUMBER CF CHANYES .890- C PERMITTED IN FLOW AND DISPERSION ARR4YS, 
2900 C 01 AND El, RESPECTIVELY.  
2910 C DICAL COMPUTES THE EXCHANGE C C EfFI CIUNT (OF BOUNDARY CONC.)



0 C_ --- BETWEEN--SEGMENTS- BASED UPON THE MI DPOINT CJNC.  

2930 C 

2940 306 CALL DICAL(DI,EIAXSLE.NJISEGLCHA) 

29 50' C 

2960 C AMACAL COMPUTES THE MATRIX OF COEFFICIENTS WHICH DESCRIBES 

2970 C THE ADVECTION AND DISPERSION CF CCNC. IN EACH SEGMENT.  

-2990 
CALL AMACAL(AMATLCHA) 

3000 C 

-7-3010 ----- --- C---COMPUTE 'E INVERSE A =: MATR-IX- TTT WHICH' IS 'N --X N 

3020 C 

3030 CALL MXMUL(EINV,AMAT,NS*EG,NSEGTTT) 

-30 40----C
-3050. C USE PRE-SENT VALUES FCR 01 AND El, 

- ::3060, C- CHECK CURRENT TIME, T, WITH TIME TP FOR NEXT CHANGE IN EGG 

3080 C 
3090 320 IF(T+.0001-TP(LEGG))400933

0 93 3 0  
____ 

3l03100 330-LE GG =EGG 
=7=17 = 

__ 31110 7C 

3120 CCEKCRNTTIME WITF. L ENG T'i OF SPAWNING, TE, TO DETERMINE 

-3130 - C---- -F-SPAWNING-IS CONCLUDED BY -T1-E ABOVE TEST 

3140 C WHERE TP (1 NEGG )TI ME AT WHICH PRODUCTION IS TO CHANGE.  

3150 C 
__ 

60 --- I-F.-( T .-00 0 1 G E TF) G0 T 6 0 0 - -- - --- '- - -- - -

W70 TLASTTPLG-1) 

3180 -- KEY=2 -

-3 190 -GO--GTO18 
3200 C 
3210 C SET MEGG TO THE NUMBER OF EGG STAGES STORED I-N JEGG.  

=3- 2 2 0- C 

32 30 400 MEGG=JEGG 
-. 3240 C 

-3 250 - C-5-E T NI- TQ C UR R ENT- NUMBER OF--EGG STAGES,-_____ 

3260 C 
3270 NI=R.I*(T+OT)+.OO0l 

--- 3280 - - ------------ 
-

3290 C LIMIT FOR EGG STAGES IS IN.JEGG 

3300 C 

-33-10--- IF(NI- .LT.--MEGG) MEGG=NI - ___________ 

3320 DC 437 J =1 , NSE G 

3330 437 XCE(J)=CE(J,1) 

3350 431 CCNTINUE 

-3360 C 
__ 

--- 3370--- C- -COMPUTE TOTAL EGG CONC -

3380 C PER SEGMENT AND STORE IN THE ARRAY FE.  

3390 C__ 
-3400 ----- -- DO--432-J=1NSEG 

0310 
FE (J=0.  

*3420 DO 432 L=1,MEGG 
-33432FE(J)=FE(J)+'CE(J,L)- 

-

3440 IF(ICOUNT.GT.1)GO TO 8610 

3450 IF(PEENT.EQ.O)GO T0 8,610



-'60 -5 -- K 2~0 = -0 

* 70 Kl=MC.0(NDT,PNEEN) 

3 48'0 IF(K1.NE.0)GO TO 8610 __ 

-------1F(IYR.E:Q.0)GO TO 8610 

3490 Do 921 J=lNSEG 

3500 XETJ=V~)Q()FOT(PATJ)CNN*EJ 

-- 3 510- - 9 2 1 -- S2=SK24XENT ( J) - ~ ----

3520 WRITE(12,8615)T,5K
2 , (XET4T(J) ,J=1,N!SEGI 

3526 .. CALL PARSUM(XENTTB,Tv NEGvI5W) AIND F1 
-3530 - -8615 FO RMA T @@@'T=',F10.2, EGG ENTRANDF50**h/ 

3540 1(XFr.) 

3550 8610 CONTIN.UE 

=-56 -DO _435 -K=MEGG,1,-1 -- ----..--.--

3570 DO 433 J=l NSEG 

3580 C 

-3590 -C--~ SE7T THE --ARRAYS- Y AND- G-TO -CURRENT AGF -GROUP -CONC.  

3600 C 
3610 G(J,1)=CE(J,K) ____________ 

-3620- -- 33-Y (J)C E(JtK-) -

3640 C 

--65 0 C_ -- W ITHOUT' DECAY.------
3660 C 
3670 CALL MXMUL(TTT-,G,N.SEG,1,CP) 

-3680 --- - L DECAY(SVESVOFEt TCE IDECY rVI tNSE~qAl A2 tA
3 GOP) 

690 DO 1460 J=1,NSEG 

7b 0 1460 DERY(Jh=CP(J,I) 

-3705- - --- CALL+ MXMUL(E INV gDECY ,NSEGiNSEG UINV) - -~ 

3710 CALL.MXMIUL(UINVG,.NSEG,l ,CP), 

3720 DO 1465 J=1,NSEG 

-=-37 30- 1465 DE R Y(J=D E R Y J-C P J 9'-1 -~

-3740 C 

- 3750C PERFORM RUNGE KUTTA___ 

L-3760 -- C- - - - -.- -----.-----
__-

3770 STEP =DT/'FLOATI!DTE) 

3780 CALRKUTTA(STEP,Y,DERY,UTNV,AUX,NSEGr,TTT,G 
,CPVI) 

=--3790 - - -- CLLPA TCHI (G ,CE ,K , A1 , A 2 ,A3 ,V I , TTAL v SEG,90 ,ST E PDE CY GOP 

3800 C 
38 10 C -STLiDE TOSTORE AGE GROUP AT TIME T+DT.  

-3820 - -C 
3830 LL=K 

3840 IF (ICOUNT.EQ.IDTE)LL=K~1 _________ 

-3850 - - - -l -50 5 JN1I,NSEG -

.3860 C 
3870 C IF ANY AGE GROUP IN ANY SEGMENT 1S NEGATIVE 

-- 3880 -C -PRINT TIMESEGMENT,AGE' GROUP, AND AGLE GROUP VALUE.  

3890 C 
3900 244 FORMAT('I T=IF6.1,lXt 'SEG',I92,lX, 'ALE GRP=',1391X, 

39 1 0  N EG ---- NEGCONC=-,F154O)

3920 C 
S3930 C SET NEG AGE GROUP TO ZERO 

V39490 -C-- TO AVOID INSTABIL.ITY IN FUTURE RUNG-f-KUTTA CALCULATIONS.  

3950 C 

3960 IF (Y(JN).LT.D. )Y(JN)0O.

* / 
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-- 70-----5O5 CE JN, LL) Y (JN)- ____ ____ 

3990 CALLPATCH2(GCEtLL,AlA2,A3,VI rTOTAL1,TOTALqNSEG, 
4000 *ETNV,CP,-TNUI'BR) 

4010 435 CONTINUE 
4020 ICOUNT=ICCUNT.1__ 
-43 - - IF(ICOUNT.LE-.IDTE)GO TO -431

-4040 DO 438 J=IN11SEG 
*4050 438 CE(J1)=XCE(J) __ 

--4060 - ------ NDT'ND T+1 - ---

4070 C 
4080 C UPDATE CURRENT TIME.  

-4090 -~--C- -- - - - *------. - --- *

4100 _T=FLOAT(NDTh*DT 
4110 C.  

-4120-- --- C--IPP -IS NO.--OF TIME STEPS lOT) S INCE_ LAST PRI.lTOUT 
4130 C 
4140 IPP=IPP+1 

-4150= -- C--- - -----

46 0 C MGM IS THE INDEX WHICH POINTS TO THE LAST AGE GROUP CALCULATED 
4 170 C -THE RUNGE KUTTA CALCULATIONS FOR TIME T+DT.  

-41830 - - C-
419') MGM=MEGG'l 
4200 C 

-2 1 0-- C- COMPARE !PP --TO- NESP TO DETERMINE-WHEN PRINTOUT -IS- TO OCCUR.  
220 C 

3.0 -IF(IPP.NE.NESP)G2 TO 487 
4240 -~WR-1TE (6,t25 5 T

4250 IPP=O 
4260 TOT2=0.  

-42 0 - --. DO- -481--LL =2.,MGM ' -- ~ - - - - -

4280. A4=FLOAT(LL-2)*DT 
.429C - A5=FLfAT(LL-1)*T 
-4300---- -C--- CHANGE CURRENT AGE GROUP CONC., , TO --TOTAL NOS . - --

4310 C CE IS THE ARRAY IN WHICH ALL AGE GROUP CONC. ARE STORED BY S EC 
4320 C LI IS THE C'URRENT AGE GROUP CGNC. To BE CHANGED To TOTAL NOS.  

-4330 ----- C -SEGMENT AND STORED IN THE ARRAY G.
- 4340 CAl, A2,A3 ARE DEFINED ABOVE IN THE E MATRIX.  

4350 C VI 1S THE VOLUME PER SEGMENT.Z 
-4360 - - C------CT 101 5I THE TOTAL NUMBER OF ORGANISMS* IN THE-AGE GROUP IL. --' 

4370 C .NSEG IS THE NUMBER OF SEGMENTS THAT THE E5TUARY HAS BEEN 

4380 C ,SUBDIVIDED INTO.  
=4390 -------=C----TNUM EFFECTS THESE CALCULATIONS.-

-4400 C 
-4410 CALL TNUM(G,CE,LL,A1,A2,A3,VITCT1,NSEG) 

-4420- - -1F(PNEGG1.EC.1)WRITE(b,250)A4,A5,-TOTJ, (G(JJ,1).. -JJ1 1,tNSEG) 
4430 255 FORM ATClH ,5H~**,4HT =,F8.296H DAYS 
4440 IF(PCEGG2.EQ.0 .AND. PNEGG2.EO.0O)CO To 9301 

4460 C FORM TOT NUMEERSfALL AGE GROUPS) BY SEGMENT 
-470 C 

-W0480 DO- -09302. JJ~l INSEG -

4490 9302 TEMPi (JJ)=TEMP1(JJ).G(jj,l*) 
4500 9301 IF(PCEGG1.EQ..0)GO T0 9310
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1C CMUE AVER-AGE EGG CONCENTRATIENS 

4530 C 
454 0---- DO 9304-JJ=I,kliSEG.  

4550 9304 G(JJ,I)=G(JJ,l)'CONST1/VI(JJ) 
459TOT 3 =T0T1*CCNT/CONST2Tr- 'k 

--- 457O -RTE6,00) 

4580 9001 FORMAT(lXF5.1 I..I,F5.1,lX, 'AC=I ,(IX,F10.4)) 

4590 9310 CONTINUE. - - - -------

4610 C TOT2 IS TiFE TCTAL OIF TOT1.: 

4620 C___ 
-4630 - __ OTT2 =TOT 2+TOT1 

4640 481 CONTINUE 

4650 IF(PNEGG2.EQ.1)WRITE(,6,488)TOT
2 , (TEMPI (J J)JJ 1 ,NStG 

-4660------88 FCRMAT,(1H ,1SHTOTAL ND.-(EGGS) 9 91 X vF 1.Q0)0 

4670 IF(PCEGG2.EQ.OC)GO TO 9320 

4680 DO.9312 JJ=1,NS5EG 
__ 

=-4690 ---- G(JJtl)=TEMPI(JJ)*CONST1/Vl( 
JJ) - - -

4700 9312 CONTINUE 

4710 TOT 2 =TOT21 CONSTI/CCNST2

--42 WRTE ( 6 f,9002) TOT 2, (G(JJ , I tJ J=1 N 5EG) 

4730 9002 FORMAT(1X,1OHEGG CONC.=,IX,'TC=',9(1X,F1O.
4 )) 

4740 9320 CCNTINUE 
_______ 

==475 0-m--DO 9 313 J J 1, N 5E G -

760 9313 TEMPI(JJ)=0.  
*770 487 CONTINUE 

-478 0 1 F((T+0 0 0 1 tLT;o-DT E)GO0TO -300-

4790 C 

4800 C COMPUTE LARVAL PRODUCED___ 

r.48 10 -- C- -

4820 490 IF(LPIX .GT. 1) GO TO 510 

4830 DO 500 J=1,+NSEG_____ 
_______ 

4 8 4 0--- DO D 4 95 L =I, NL P ImX

4850 495 SU-MJ,L)=0.  

-4 860 500 CONTINUE 
__ 

4880 C COMPUTE TOTAL PRODUCTION FOR DAY IF EQUALITY HOLDS 

4890 C 
5-90 -510 IF (LPI-X- .GT.- -,1LPI X GO TO52 

4910 CALL TNUM(GtCE,MGM,A1 ,A2,A3,VI ,TjTl,:4SEG) 

4920 C 

4930 ----------- OL STE TOTAL NUMBER OF LARVAE PRODUCED. -

* 4940 C 

4959 TOTLP=TOTLP+TCT1 ___ 

*4970 - C CUMULATIVE FOR ALL TOTALS TAKEN AT iTHE END OF A DAY FOR EACH 

4980 C ,_ 

__-- 

- - - - - - - - - - - - - - - - - ----- ----

--4990 --- C---TORE D IN TOTLP.  

5000 515 DO 520 J=1,NSEG 

*5010 520 SUM(J,LPIX)=G,(J t1 
- - --. LPIX PI -----

5030 C 

5040 C IF SPWIG 15 NOT T'HRU, CONTINUE -CALCS AT SAEET30



* ~ _____

460 - 525 IF((T+.0l)1 .LT..TE) GO TO 300 

5070 C PR DTO-E0AN 
-500 - PAWN ING IS *COMPLETEP SET IMPULSE EGIG PROD TZEOG AN .  

5090 C CONTINUE CCMPUTING LARVAL PRCD. DUE TO REMAINN G OC 

5100 C 
.--5110 - IFfAT+.OO01) .,LT. -(TE+DTE-DT))GO .TO 600 

5120 52f IFINAL=IFINAL+l 
5130 IFIFlNlAL.GT.1)GO.TO 

1000 

-5140-~ 
5150 C LARVAL PRODUCTION TABL+E (NO. -LARVAE/DAY) 

5160 C 
-5170 --- 528-DO -540-J=1,NSEG _ 

15180 DO50 =,LPIX 
5190 C 
5200 EAACH 'ROW IS AVERAGE FECR NLPIX*DT DAYS 

5220 c1530 PRTAB(JIDA Y)P RAB(J,IDAY)+SUM4 (JL) 
-=-5220 --- - -540 P RTA8( J ,I DA Y )=PRT A B( J 1DA Y)-f (L P I X-11)DT) 

.5 240 PRTAB(NSEG+I0IAY)I= (LPIX-1 D

5-5250 IF(PLPROD.EQ.1)WRITE(69596)IDAY,TOTLP,9(PRTAB(JIDAY)tJ=1,N 
EG) 

-5260--- -596 -FORMAT( DAY=.$15 t TLP~l,Fl12.0,8(lXFlO.O))

5270. LPIX~1 
5280 TOTLP=C.

-5290 -- -- DAYI DA+Y-+1.____- 
---

300C.  
C ITFINAL =1, MEANS THE COMPLETE END nif THE EGG STAGE CYCLE 

5- 2 D ----- C- -H-tAS OCRE. _ 

5330 C 
5340 IM(FINAL.EC.0) GO TO 490 

-==53 50 -- LCNTIDAY-1 -----

53 60 C 
537 C NO MORE IMPULSE EGG PRODUCTION OCCUI S

-5380-- C-__ 
5390 600 DO 610 J='I,NSEG 

5400 610 CE(J,1)=0O.  
.54F((T+.001)-TE+DTE-DT) )4 0 0 15 2 6 ,5 2 6 

.:.5420 1000 LCNT=1DAY-1.  

5430 C PATCH FOR TEMPERATURE MODIFICATION O3F LARVAL PRODUCTION*** 

* 5440 GO TO 9797
i 5450 .9796 T1=DTE 

* 5460 DO 9790 K=1,LCNT 

-5470 - ------- T2=T1.PRTA~B(NSEG+1-:,:K)-- -- 

i 5480 009791 J=1l,NTEMP 
549~~ KK<J-1 __ 

* -540 --1F (TEMPER (NSEG+1,'tJ GT.Tl)Go, TO 9 79 2 

5510 9791 CONTINUE 

5520 9792 DO. 9793 J=1,NTEMP __ 

- -5530 ----- KKJ1 .  

5540 IF(TEMPER(NSEG+1,J).GT.T2)GO TO 9794 
.5550 9793 CONTINUE 

5560 --- 9794 !D0 9795 J=1,NSEG - - ....---.  

5570 . TEMPTI(J)=TEMPER(J,KK+1)-TEMPER(J,KKD 
5580 TEMPT1 (J)=TEMPT1(J)*I(T1-TEMPER (NSEG+I#KK))/(TEMPER (NSEG+l KK+l 
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-to0 TEMPT2 (J) TEIIPER(J, KKK+l )-TEMPER (J,KKK) 

5610 TE MPT 2 (UJ) TEM P T2 (J) (T 2-TE MP E R ( N5E G+KK K) 

5630 TEMPT2(J)=%5*(TEMPTI(J)+TEMPT
2 (J) ) 

5640 IF (TEMPT2(J) .LT.TCUT(J))PRTAB(J,K)=O.  

:---5650 -- 9-795 C CN T I NUE 
5660 11=12 
5670 9790 CONTINUE 

5690 C 
5700 C PRINTOUT.DAILY LARVAL PRCDUCTION PER DAY BY SEGMENT AND 

-----.5710 ~---TTLDAILY -PRODUCTION (ALL SEGMENTS) ---

5720 9797 CONTINUE 

5730 IF(PLPTB1 .EC.I OUR. PLPTB2.EC.1 )WRITE (6,9101) 

-- 5740 - 2=.--
5750 DO 97015 J =1, NSE.G 

5760 9705 TEMPT1(J)=0. 
_ 

=--57 7 0- --- 0- 8000 -J K=1 ,L C NT 

5790 D0,8005 J=1,NSEG-

-5 800 TEMPTI(J)=TEMPTI(J)+PRTAB(J-,JK)-PRTAB(NSEG+1PJK) 

5810 8005 S11=S11+PflTAB(J,JK) 

5820 S12 =Sl2+Sll*PRTAB(NS.EG-+l,JK) 

-- 5830- _-If (PLP TB1I .EQ.I)W RI TE (6 180I0)S1 -(PRTAB(JtJK),J=1,NSEG) 

~840 8 010 FORMAT(' PTABLE lF12.0,lXq8(lX,F12.0)) 

.850 9101 FORLAT(H 10H******i23HLARVAE PRODUCTION TABLE, 

5870 8000 CONTINUE 
5880 C 

-5 89 0 -- C --- PRI N T U T---TO0T AL NU MB ERS -PRO DUCE 

.-. 59 00 C
5910IF PLP&2.EQ . )W IT 6 89) 12 (TMPT J),J=1,NSEG) 

-59201-- - 489 -FORMAT(1H ,1.8HTOTA.L NO.(LARV) =F15 O't8 1X ,F10.0)) 

5930 GO TO(979b,1l001),KKSW 

5940 1001 CONTINUE 

5960 C * * ~ LA R V AElS l C T 1 0 N.~ 

59 70C 
-5980 ------ C- - R-NTAIE CONCENTRATION,-PRODUCTION AND-TEMPCRARY 

ARRAYS.  

5990 C 
5991 IRAN=IPA(2) 

-5992--- F (IRA N.N E .0CALL. GR05SK.(DYY, SDYYDTLNS EG, SVL-) 

.6000 DO 10 10 J=1,NSEG 

6010 CP(J,1)=0. 
__ _____ 

--- 6020T -EMP ( J)0.

6030 F(Jtl)'=0.  
6040 G(Jgl)=0.  

-6050 ----- - DO-1005 L=1,500 ---------- - _ _ _ 

*6060 FE(L)=0.  

607C 1005 CE(J,L)=0.  
W6080 1010 CONTINUE- 

---------- 
- - ---

6090 C 

6100 C LCHA INDICATES TH-E CURRENT FLOW AND DISPERSION COEFFICIENTS

--------------- 
- - - -.....
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-~11 0 -----CBE-ING USED.----

W120 C 
6130 LCHA=l ______ 

6150 T=DTE 
6155 ISW=0 

-61 56 ---- - BTT

6160 C 
*6170 C IDAY IS AN INDICATOR WHICH IS USED ITO OV ER LAY A PREVICUS 

.- 6180 C- PRODUCT ION I N THE PROD. TAB LE -PRTAB:. ----

6190 C 
6200 IDAY=I1 

-- 6210~~~ P I PXI 1 --

62.20 IFINAL=0 
6230 C.  

--6-240 CICN ISAN INDIC.ATOR WHICH- IS -TO -PMDNT TO-THE CURRENT PRODUCT 

.6250 C BEING USED.  
6260 C 

-. 6270 -- PN~ - ---

:62 80 C 
-6290 C RI IS THE NUMBER OF LARVAL AGE-GROUPS/DAY ___ 

6310 RI=PLAVG/SL 
6320 C 

- 0 - --- NLMPUBE F;LARVAL IMPULSES BEFORE ADVANCING TO 

340 C TENXCOUN, OF THE PRODUCTION TAB L E 

0_350 C__ 
-636 . N-MP P RT A (N 5EG+ I IP CNT)'*R1+ 000 1 

6370 C 

6380 C NLPIX IS MAX.IMUM, NUMBER OF AGE GROUPS TO BE AVERAGED INTO THE 

==63 90 - C -TA GE.--------
-'6 40 0 C.  

6410 NLPIX=PJlAVG/SL+..0001_________ 
6420 ----- TOTJ1P=O. - ---------- _ 

6430 C 
6440 C JLARV=MAXIMUM NUMB:ER OF LARYAL AGE GROUPS 

6460 JLARV=DTL/SL+.0001 IDTL- 2 

6470 C 
-6460 -C---_-I-T-IS- AN-INDICATOR WHICH DETERMINEl WHEN *PRODUCTION IS TO BE 

6490 C 
6500 11T0O 

==6510 -- C __ 

6520 C COMPUTE* RATE AT WHICH LARV AL ORG ANI.SMS IN IZP S EGMENT ARE TO BI 

6530 C WITHDRAWN BY THE PLANT.______ 

6550 DO 1096 J=1,NSEG 

6560 1096 GCP (J) FVL (J )*FLOAT (KPLANT (J) )*QP,(J )//VI (J) 

r6570--- - -- K EY1l 

-6580 IPP=0) 

6590 C 
__ 

p6600 - -C - COMPUTE LARVAL PRODUCTION 
6610 C 
6620 WRITE(6.,1097) 
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6650 
-6660 

6670 
6680 

-6690 
6700.  
6710 
6720 
67130 
6740 

6760 

6770 

6800 
=-6810

-6840 
6850 
6860 

-6870- 

-6900 
6910 
6920 

-'6930 
6940 

696f) 
6970 
698.0 

7000 
7010 

--70 2 0 
7030 
7040 

=--7050 
* --- 7060 

7070 

7090 
7100 

-- 7110 
* 71210 

7150 
7160

-----09 F3RAT1H,4XAR -LSECTION#///) -- --- -

1099 TDT1=0.  
DO 1100 J=1#NSEG

C F CONTAINS CURRENT LARVAL PRODUCTION PER SEGMENT (TOT fNO./DAY) 

C TOTi IS THE TOTAL LARVE PRODUCED IN ALL SEGMENTS.  
C- ----

TOT1=TCT14#F(J ,1) 
1100 CONTINUE 

IF(PIMPL.EQ.LIWRITE(6,2
5 2)TOi(FJ1,,'SG 

252 FIJRMAT(1H ,14HLARV IMPULSED~,F15.0,8(lXqFlO.O)) 
DO 1150 J=1,NSEG

C 
I- F NOW CONTAIN'S CURRENT AVERAGE LARVAL IMPULS-E CONC. PER SEGMEN

--. COMPUTE E INVERSE F CP, THE IMPULSE AGE GROUP CONC.  

CALL MXMUL(EINVtF ,NSEG,1,CP)-

C 
- C-------C E(J, CONTAINS THE IMPULSE-LARVAL CONC. AT -THE.MIDPOINT 

C-:,_ OF EACH SEGMENT.(WHERE J=1,..,tN REFERS TO THE SEGMENT)., 

C 
___ __ 

--D It 11-75 -J I ,NSE G 
1175.; C E (J ,I )C P( Jp1 

C 
C-- KEYI=-FOR FIRST- PRODUCTIO2N AND-KEY=2 -FOR ALL OTHER PROD. 'S. 

C :GO TO (1301,1320),KEY______ _____ ___ 

C COMPUTE E'XCHANIGE 'COEFFICIENTS.  

C 
-- .13 1-I ( ., . T ) C TO 1300 -- _ __- 

_ 

..CALL DICAL(DIEl,AXSLENTNSEG,LCHA) 
C 
--CCOMPUTE-ADVECTION AND DISPERSION COEFFICIENTS 

AND-STORE IN MA';

CALL AMACAL(AM AT,LCHA) 

C COMPUTE EINVERSE *A MATRIX AND STBiRE IN MATRIX TTT.  

C 
--.--..- --- CALL-MXMUL(EINV,AMAT,NSEG,NSEG,TTT) 

1300 CONTINUE 
C 

----_C-- IJNCREMENT- COUNTER 11 -_____-----__

- C 
C

I I T =I I T +1 

IF 11 .T IS GREATER TH.AN.NLIMP CHANGE PRODUCTION.
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7170 -~ -.--- IFIIT -NLIMP) 1320,11320,1305 ------- --- '

0 C 
90C IF IPCNT IS LESS THAN LCNT - INCREMENT IPCNT To OBTAIN NEXT 

-- 72O0-----C - PRODUCTION IN TABLE PRTAB.- I-F*IpCNT=LCNT, THERE IS NO MORE_ 

7210 C PRODUCTICN.  
7220 C 

--7230- ---- 1305 IF(IPCNT.EQ.LCNT)GO TO-1600 - -----

7240 IPCNT=IPCNT+1 
7250 1T 
-76-NLIMP=PRTABI(NSEG+ 

'000C-1_1. -----

7270 KEY=2 
7280 GO TO 1099 

73 00 C .- CHECK CURRENT. TIME T , WITH TIME TOE TO DETERMINE IF NEW 

7310 C EXCHANGE COEFFICIENTS AND 'A MATRIX' AND MATRIX TTT 

730 .C -- EINVERSE -- 'A ARE TO BE COMPUTED DUE TO THE INTRODUCTION 

7330 C OF NEW FLOW AND DIS'P*ERSION VALUES.  
7340 C 
-.7350------320 -IF (T+.OO001-TQE (LCHA) 1400,1330,1330- -. -------.  

7360 1330 LCHA=LCHA+1 

7 3 70 IF(LCHA.LE.NCHANG)CO TC 1306 
-7380--- __LCHA=LCHA-1 

7390 GO TO 1400 

7400 C 
____ 

~7410---36 CALL OICAL(DIE IAXSLEN,:NSEGqLCHA) 
74 20 CALL AMACAL(AMATLCHA).  
.30 CALL MXMUL(EINV,ArIATNSEG, NSEG,TTT)__ 

7450 C 
7460 C MEGG EQUALS MAXIMUM NO. Of LARVAL AGE GROUPS PERMITTED.  

=-74-70=- . C---- - - -- --- -- .- - -- ..- - . ---- -- - - - -- .. - --

7480 1400 MEGG=JLARV 
7490 C 

__ 

-7 500- --- C-- N -EQUAL5 -PRE SE NT NC. OF LARVAL' AGE-GROUPS.

7510 C 
7520 NI=R*(T+SL-DTE)+.0001_______ 

-- 7530 -- c- - 1 F(N.I .LT. MEWO M EGGC=NI l---

-7540 .DO 1437 J=1,NSEG 

7550 1437 XCE(J)=CECJ,11__ ___ 

-7 5 60 ICOU NT =1 
7570 1431 CONTINUE 
7580 C 

---7590....C---- COMPUTE- TOTAL -LARVAL CONC -FOR-EACH SEGMENT WHICH 1S TO BE 

7600 C USED IN THE COMPUTATION OF THIRD ORDER DECAY RATE.  

.7610 C____ 
__ 

-76-20---- -DO0 1432-- J=1,NSEG-- -_ __ 

7630 FE(J)0O.  
7640 DO 1432 L=1,MEGG 

--7650-----1432- FE(J)=FE(J)+ CE(JL) .- __ ___ 

7660 IF(ICfJUNT.GT.1)GO TO 8611 

7670 1F(PLENT.EQ.O)GO Ta 8611 

*680 
=-----KMOD (ND , PNLEN) -- --- -_ 

690 IF('K1.NE.0)GOTO 8611 

7700 SK2=0.  
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-410 
7720 

-7730
7740 
7745 

-7750-
7760 
7770 

'-7780 
7790 
7800 

--- 78 10-
.7820 
7830 

----7840 
7850 
7860 

~--7 8780 

7910 
7920 

~-79 25
-930 
-~940 

7960 
7970 

-798 0
- 7990 

8000 

8020 
8030 

-8 040 
8050 
8060 

--- 8 070
8080 
8090 
8 10 0 

_8120 

-- 8 130 -

8140 
8150 

-8160 
8170 

8200

------F IYREQ0)G T 8611 -- - - ~ ----

DO0 933 J=1,NSEG 
XENT(J)=FVL(J)*QP(J)FLOAT(KPLAN T(.j -C NEN T * E J) 

- 933- 5K2=SK24XENT(J) 
WRITE(l 2 ,P616)T,SK2,(XENT(J),J=1,NSE-fD 
CALL PAR5UM(XENTPTB,T,NSEGISW) 

--8 616 1FORMAT ( l'@T 1T9F10O.2 p LARVAL ENTRAINED= VF15.O,***/ 
18 (1 X tF 10. 0 

8611 CONTINUE ____ 

'1435 K=MEGG,1,-l 
DO 1433 J=1,NSEG----- 

.--- .

* C- ---- G AND-Y ARRA YS CONTAIN THE CURRENT LXRVAL-AGE GROUP CONC 

C PER.SEGMENT.  
*C

1433 Y(JV=CE(J,K) 
'C 
----. = ADVECT--AND- DISPERSE LARVAL -AGE GROU:P5 AND STORE IN -CP ARRAY.  

CALMXMUL(TTT,G,NSEG,1,CP) 
~z~-~-ALL-DECAY(SVL ,SVLO,FE,TCL-DECYINEl,~,3GP 

DO 1450 J=1,NSEG 
1450 DERY (J ) CP,(JtI 

-A LL MXMUL(EINVDECYNSEG,NSEGUINV)
CALL MXMUL(UINVYG,NSEG,19CP) 
DO 1455 J=1,NSEG 

---1455 -DERY,(J)=DERY(JI)-CP(JI) 
STEP=SL/FLOATJ(IDTL)

C 
---C- ERFORMRUNGE KUTTA CALCULATIONS.;_ --- -

C STEP IS THE CURRENT TIME STEP TO BE tISED 1'J RUNGE KUTTA.  

C Y IS THE CURRENT CONC. OF THE KTH AG1 GROUP AT TIME T.  

-._C - DERY IS THE DERIVATIVE OF Y.

C DEC IS AN ARRAY DESCRIBING THE EDECAY RATE OF THE KTH 

C GROU'P AT TIME T.  
---C AUX-IS AN AUXILLIARY-ARRAY USED BY THME RUNGE-KUTTA.

AGE

CALL RKUTTA (STEP,9Y , DERYtU I NV p:AUX,9NS EGTTT 9G ,C P,9VI1) 

CALLPATCH1 (G ,CE ,K, Al ,A2 ,A3 tVI, TOTAL, NSEG9 0, STEP tDECYqGQP

IF (ICOUNT.-EQ. IDTL )LL=K+l 
C____ 

C SOEAGE GROUP 'FOR TIME -T+SL- IN CE ARRAY. 

C 
DO 1444 JN=1,NSEG __ _ 

1444 CE(JN,LL)=YCJN), 
C 

CALLPATCH12(GCELL,A1,A2,A3,VITOTAL-1,JOTALNSEG,'
*EINV ,CP,TNIUMBR).
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*.120 

8240 
-8250 

8260 
82 7" 

-82 80 
8290 
8300 

8320 
8330 

-8340

-8350 
8360 

8380 
8390 
8400 
8 410 

" -8420 
8430 
8440 
845 0 

778460 

-- 8490
8500 
8510 

=8 5230 

_8540 
-8550 

8560 
8570 

-8580_ 

8600 
_-8 610

8620 
8630 

-- 8 64 0 
*8650 
-8660 

-- 8670 
8680 
8690 

--8700 
8710 

8740 
8750

-14.35- CONTINUE....... - - - - ~ ___ 

ICOUNT=ICOUNT+1 
IF(ICOU?4T.LE.IOTL)GO 10 1431 __ 

DO 438 J=1,NSEG-- - __ _ ----- - --- -

1438 CE(J,1)=XCE(J) 
NDT=N011 _______ 

T=L*T(DDTEL: 
IPP=IPP, 1

IF IPP =NLSP PRINT OUT TOAL NUMBERS OF LARVAE BY AGE GROUP 

AND BY SEGMENT AND TOT-ALIACROSS SEGMENTS.

IF( IPP. NE.NLSP )GO TO 1487 
WRITE (6',255)1' 

TOT220O.  
DO 1481 LL=2,MGM 

_A5 FLOAT LL-1 *S L 
C 

_----C -- CONVERT AGE GROUP CONC. -IN -EACH SEGMENT-TO TOTAL- NOS . AN 0 STOR 

C RESULTS I.N THE G ARRAY.  

C THIS IS ACCOMPLISHED BY THE ROUTINE TNUM.  

CALL TNUM(G,CE,~LAA A3 ,VI ,TOTI ,NSEG) 

IF(PNLARl.EQ.)WRTE(,25)A4, 5TOT1IG(G(~)JJ=,NSEJJY 

--- FPCLAR2. EQ.0 .AND-* PNLAR2.-EQ,0)GO-TO 9401 

C 
C FORM TOT NUMBERS( ALL AGE GROUPS) BY SEGMENT 

DO 9402 JJ=1,NSEG 

9402 TEMPi (JJ) =TEMP1 (JJ )+G (JJ, I) _____ 

9 401 1 IF(PCLAR1.E Q.0)GO TO 9410 -

COMPUTE A VERAGE LARVAE CONCENTRATIONS

DO 9404 JJ=INSEG 
9404 G (JJ,1) =G (JJ, 1) CONST1 /VI (JJ) 

=TO I 1OTI/C ONST NSG 
WRITE(6,9100)A4,A5,TOT

3 , (G(JJ,1) ,JJ1,NEG 

9100 FCRMAT(lX,F5.1,11,tF5.1,xAC'9(lX,F
1 0 .4 )) 

--- -9410 -CONTINUE - . - __ 

TOT2=TOT2+TOTI 
1481 CONTINUE 

PN A2-E~ W I E( 8 )O 2 (E P J J =''5 G 

IF(PCLAR2.EQ.0)GO TO 9420 

DO 9412 JJ=1,NSEG 
___ 

G (,JJ,1 ) =T EMP1 (JJ)*C-ONSTl/V I (JJ) ----

9412 CONTINUE 
T0T2=T0T2*Ct2NSTl/CONST2 
WRITE(6~9 lO2)TCT2,(G(JJ,1),JJ1l,NSEG) 

9102 FORM4AT(1X,1OHLAR.CONC.=,lX,'TC=' ,9(lXtFlO.4)) 

9420 CONTINUE
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--- 8760 ------- DO 9413 JJ19NSEG - - - -~ 

R 770 9413 TEMP1(JJhO..  
7 8 0C. a. ..IST IS THE START OF THE AGE GROUP 

-8790 ------- C-....1ENST IS THE -END OF -TE.AGE-GREUP-CATEGORY SELECTED.  

8800 IF(NCPFR.EQ.OIGO TO 1487 

8810 DO 1485 KK=1,MCOMR 
-- 8820 1---------S=AGE (IKK) >

8830 IENST=IEAGE(KK) 
*8840 CALL COMPUT(TMGM,CENSEG,VIAl,A2,A3,G, __ 

8 8 50 I'S-T ,T100 0, I ENTSL, C ON S T I,C CNS T 2 

8860 1485 CONTINUE 
8870 1487 C 0N TI NU E 

-8880 -- C---IS -JUVENILE 1, PRODUCTION TO BEGI-N-DfLY IF T-DTE=DTL.  

- 8890C 
8900 IF((T+.0001) .LT. (DTE+DTL)) GO TO 1300 

8910 C ----

8920 C COMPUTE JUVENILE. 1 PR-ODU:CED 
8930 C __ 

--8940 --- -
8950 1490 IF(LPIX .GT. 1) GO TO 1510 

8960 DO. 1500 J=1,NSEG - *-

-8970 ------ DO 1495 L=1,NLPIX ___

8980 1495 SUM(J,L)=O.  
8990 1500 CONTINUE 

-9000 51- -SC IF(LPIX -.GT.- NLPIX). GO TO -1528- -

9.0 10 C 
020 C CONVERT JUV 1 PRODUCED TO TOTAL NOS. AND STORE I N G ARRAY .  

9040 CALL TNIUM(G,CE,MG-MA1,A2,A3,VITOT1,NSEG) 
9050 TDTJ1P=TOTJ1P+TOT1 

=9060 -1,515- DO 1520 J=1,vNSEG -- - ---- --- __------

..9070 1520 SUM(J,LPIX)=G(J,1) 

- 9080 LPIX=LPIX+1 _ __ ___ 

-90 90 -C_ 
9100 C IS LARVA-L -PRODUCTIO N TO CEASE'- T=TE+DTE FOR THIS To OCCUR, 
9110 C 

=-91-20 ------ 1 525, -IFA(T+ ;0001) -LT. -- (TE.DTE) -GO- TO 1300- -__ 

-.9 130 C 
9140 C IS JtJV I IMPULSE PROD TO STOP.  

-1 l50 -C - - - ----- - -. - -_ _ _ 

9160 IF((T+.0001).LT.(TE+DTE+DTL-SL))GO TOD 1600 

9170 C __ 

=-91 80 ------- --- CEASE JUV 1 PROD.* - ---- _ _--

9190 C 
-92 00 1526 IFINAL=IFINAL- ___ __ 

-921 -IF--(1F IFIALGT .1 )GO TO 1620 
9220 C 
9230 C COMPUTE JUVENILE 1 PROD TABLE :(NO JI/DAY) 

-- 9240 --- C----------_____-___ 
9250 1528 DO 1540 J=1,NSEG 

9260 PRTABfJIDAY)=0.  

*9270 DO 0 1.530 L=1,NLPIX,-- -- ------- -

9280 1530 PRTAB(J,IOAY)=PRTAB(J,IDAY)+SUM(J,UI 
9290 154.0 PRTAB(JtiDAY)=PRTAB(J,IDAY)/( (LPIX-D)*SL)
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PRTAB (NSEG+1 I DAY )(LP IX ) - SL 

9310 LP I X = 
9320 C -U ~DC O 

--- 9330 -----C7 _ PRINT OUT CURRENTJU1PRUCON 

9340 C TOTAL NOS. FOR EACH SEGMENT 

936 0 -- 
PR . 1) R T ( 9 5 6 I A , O J (PR TAB (J ,IDA Y ) ,J =, NS EG I 

9370 1596 ,FORMAT(I IDAY=',,15,, 
TJlP=',Fl2-0,8(lX,F10-0)) 

9380 IDAY=IDAY+l 
....  

:_-9390 - --------- TOTJP=O.  

9400 C IF IFINAL NOT 1 1RESET SUM ARR AY TO ZERO AND STORE 

9410 C 

---9420 - ---.- 7CURRENT. CE(JMGM) CONC. DISTRIBUT ION.

9430 C IF IFINAL.EQ.0) Go TO 1490____ 

-9450- LNT IDAY -1........ --- ____ 
-- -..-

9460 1600 DO 1610 J =1IN 5E G 

9470 1610 CE(J,1)=O.  
940 - F +. 00 1. T +D TE 0 L- SLl 14 0 0,1526-,15 26 

--9490 1620 LCNT=IDAY1 

9500 S120.P~(J=0 

9510 - ____ 

9520 DO13 6350 J=1,NSEG 

9530 163 TEMPT1I(J)=TMT()+RA(,K)*RA(NE.,K 

9560 C1=1+l-RTBNE~tK 

-9570 920 - F- RINTOUT JUV *****2HJ I PRODUTO TABLE,(OJA)PRSGET .

9580 C, 
9590 D. 1750 j=1,NSE 

-=9700 --- . TEPTJlPTEMP1)IERT41)12(TMJJK)P 
~ltNEG 

9640 91 FORMAT(1H ,20HTOTA NO.(~2JUV 1 PRl4OUCTIONTALE 

-9760-- --- 2001 CONTINUE 
96730 C 

9680 C PRN OU TOA UEN IL E I P SDUTIN AGE 

-9741-- 2001 CONTINUE -------.-- --3) 

9750 WRITE(6,1 7 9 7 ) 

-9760 -- +1797 FORMAT 1H 140X JUVE.NILE 1 -SE CTION~// 

9770 C 

@9780 C RI IS THE NUMBER OF JUVENILE 1 AGE-ROUPS/DAY 

---9790 - ---- C - -'"

980 ,MjUV'=mjuvl 

9810 RI=PJIAVG/SJ'



-730 C NIP.IX INOICATES HOW JUV 2 PROD IS5 TO BE AVERAGED.  

9840 C __ 

- 98 50 -- -NL P IX=PJ2 AVG/ SJ1+.o000I1 -__-----___

9860 C 
9870 C SJ1 1S THE JUV 1 TIME STEP TO BE USED.  

9890 C 
9900 C TOTJ2P IS THE TOTAL JUV 2 PRODUCED.  

'-99 10---C
9920 TOTJ2PO0.  
9930 NDT=0 

-9940 
9 9 50 C RE-INITIALIZE PRODUCTION, CONCENTRATION AND TEMPORARY ARRAYS.  

-9960 C 
-- 997000 DO 2010 J=1,NSEG 
9980 CP (J,1.l)=o.  
9990 F ( J,1) =0._ 

77rl0000 -G, I) =.  
.10010 TEMP1(J)=0.  
A10020 2010 CONTINUE 

-10030 -C - __-~ ~~~~ --

10040 C OFFSET CURRENT TIME, TI, BY DTE AND GTL TO POINT TO THE 

10050 C BEGINNING OF-JUVENILE 1 PRODUCTION..  

--0 0 60 :--C---___ 

7 0070 T=DTE4.DTL .  

0075.1wo 

*10080 C 
10090 C DTS 1s THE TIME UP TO WHICH JUV 1's EXIST.  

-10110 DTS=T+TE+DTJI 
10 12 0 IDAY1 ___ 

-10130 L- LP IX=I 
10140 lFINAL=O 
10150 IPCNT1l 

-=--10160 - -- - IT 0 - -- ------ -- -- - -

Z--:10 170 Jl1 DTJ1 /SJ1+ .00011 
10180 NJ1 IMP=PRTAB (NSEG4-1 I PCNT )*RI4 .0001 

-10190 C- - - -

10200 C GOP IS TFE RATE AT WFICH JUV 1'IS IN SEG TQP ARE WITHDRAWN 

10210 C BY THE PLANT.  
==-10220 -- C---- -- 

.

.10230 DO 2051 J=1,NSEG 
10 2 40 2051 GQP(J)=FVJ1(J)FLOAT(KPLANT(J))*QP(J))/VI(J) ___ 

-10 2 50 -EY 1 - -- - - -- - ---- __ 

10260 IPP=0.  
10270 AUX(15,1)=99* 

=-10280 -- 209TOT 1=0. ------- - ___ ___ 

10290 DO 2100 J=1,NSEG 
10300 C 

@10310 C -- COMPUTE JUV 1 PRODUCTION (NOS/DAY) 
10320 C 
10330 F(J,1)SJ*PRTAB(JtIPCNT)
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10350 C TOTi IS :TOTAL NO. JUV 1 PRODUCED INI THE ESTUARY.  

10360 C 

--10370 =-TTTOT 14F(J 1 1 

10380 2100 CONTINUE 
lG 

130IF (PIMPJ1 .EQ.1 )WRITE (6,95.01)TOT1, (F.J~l) JlNE.  

-10400 951 OMAtII,4HJUVI IMPULSED,F150811X1F10
0 ))l 

10410 DO 2150 J=1,NSEG 

10420 C 

---10'430 V -------- F CrONTAINS. JUV1CNC 

10440 C210FF 1/VJ 
10450210F(lhFJ1I(J 

-10460 -

10470 C COMPUTE MIDPOINT CONCENTRATION 
IN ARRAY CP.  

10480 C -ALXUVIVFNE,, 

--105 90 

10510 C CP CONTAINS JUV 1. CONC. AT THE SEG H~IDPNT 

10 53 0 Do 2175 J=19NSEG 

10540 C 
:155 --SECS T C(1NSEGl) TO THE IMPULSE PRODUCTION OF JUVENILE 1 'S.  

10560 C 
10570 2175 CE(J,Ih=Cp(Jgl)---
10 580 - ---- GO TO (2 3 O192400.),KEY - ~ -

590 2301 CONTINUE

10600 . IIT=IIT+l 
--

10620 C' WFITJIP E CHECK TO SEE IF TH-ERE ARE ANY MORE MPULSE P 

10630 C 

-- '10640 - - .FIIT-NJI 
IMP) 2 4 00, 2400,213207- ' 

10 6 50 C.EIMUS RDC1N 

10660 C IF IPCNT IS. LESS THAN LCNT, USE NE IPUS PRUCIN 

10670 '-- -C-- THERWIS'Et 'NO MORE -IMPULSE PRODUCTION. SET. IMPULSE PROLU CT -1 

10680 C ZERO.  

10690 C 

-10700 ----- 2 3 2 OA--F(IPCNTELCNT')GO TO 2600 

-10710 
IPCNT=IPCNT+l 

10720 -IIT=1 
__ 

-10730 
~R 0 

10740 KEY=2 

10750 GO TO 2099 

-10760o . -

10770 C MEGG IS MAX*.NO. OF JUV I AGE GROUP CONC.'S.  

10780 C___ 
-10790 -- 2400- MEGG=JJ1

10800 C 

10810 C NI IS THE MIN NO. OF juV 1 AGE GROU~PS.  

S10830 NI=Rl- (T+SJ1-DTE-DTL )+ .0001 

V10840 lF(NI.LT.MEGG)MEGG=NI 
---0850 -- C-1 

1060 C WEIGHT COMPUTES THE TOTAL NUMBER Of JUVENILE 11S IN THE ESTU ' 

10870 C THE FRACTICNA1L PERCENT OF JUVENILE 1'S5 IN EACH SEGMENT CCMP,-

-- -- 
-



--080 -- C -----TO -THE DESIRED FRACTIONAL PERCENT BASED ON EMPIRICAL DATAAND 

S890 C THE RATE (GG(1:NSEG)) AT WHICH JUVENILE 1'S MIGRATE AT THE 

90Cl0 C BOUNDARIES. THE DIRECTICN CF MIGRATION IS ASSUM4ED TO BE FRCOM 

-10910 C-- UPSTREAM TO' DOWNSTREAM. HEN-CE, THE APPROPRIATE CHOICE OF 

10920 C A-NEGATIVE SIGN IS USED IN THE MATRIX EQUATIONS5.  
1093*0 C 

=-10940 - -- DO2437-J=1,NSEG,-_ -

10950 2437 XC E(J)=CE IJ 1) 
10960 ICOUNT=l 
-10970* 243 CNT INUE -__ __

10980 CALL MIIME (TMIG,NCJ19, NCJI ,T,1 

10990 CALL WEIGHT(GGCE,YJ1,INCJ115U'MlGA1,A2,A3,VI;D IEP 9 
~-=1100 0 0-- *TNU MtME GG ,NS5E G, D T5, T) 

11010 IF (ICOUINT GT.0 )GO TO 8612.  
11020 IF(PJlENT.EC.0)GC TO 8612 

11030 --- KI=MCD (NDTIPNJ1EN) 
11040 lF(KI.-NE.,.)G0 TO 8612 
11050 SKI1=0.  

-- 110 5 5 IF( IYR.EQ.0) GO TO 8612 - __- - ~ -

-11060 DO 8605 J=1,NSEG 
1107 0 XENT(J)=FVJI(J)*QP(J)*FLOAT(KPLANT(J) )*CONENT-SUM1l(J,l) 

*-11080 --- 8605-~ =S1K 1+XENT (J)i -

11090 WRITE(12,8617)T,SK1 ,(XENT(J),J=1,NSEG) 
11095 CALL PARSUM(XENT,TB,T,NSEG, 15W) 

- -1100 -- 8 617 FORMAT(1X,l@D@T=l,Fl0.2, I JI -ENT- =',F15.0,1*****'//I....  
11110 1811X,F1O.0)) 
*11 20 8612 CONTINUE 

1-130 - DO2435 K=MEGG t1 #-1-- -

11140 DO .2433 J=1, NSEG 
11150 FE(J)=SUM1(Jg,) 
-1160 4 23 3 Y (J ) =C E (J , K ------- -----

11170 KAGE=K 
11190 CALL DECAY( SVJ1,SVJ1C,FE,TCJ1,DECY,VI ,NSEG,A1,A2,A3,GQP) 

-11_190 -- CALL MXMUL (E INVtDECY ,NS EG ,NSEG 9U INV) 
11200 C COM~PUTE THE-MIGRATION RATE AND THE CHANGE IN CIONC. DERY WITH 

11210 C DECAY DUE TO MIGRATION.  

11230 .IF(MJUV EQ .1)CALL AWGHT(CE A1,A2,A3) 
-11240 CALL MIGN(EINV,CP,G,NSEG,Y,DERYUINV,VI) _ 

--11 250 ---------- STEP=SJ1/FLCAT(IDTJI)----------- _ 

11260 C 
11270 C ADVANCE THE CURRENT AGE GROUP CONC. VIA THE RU NG E-KU TT A 

-141280 --- C----.FREM TIME T TO TIME T.STEP. --- 

11290 C 
.11300 CALL RKUTTA(STEP,Y,DERY,UINV ,AUX ,NSEGEINVGCPV I) 

-- 11310 -- - - - ---- - - - - - -* -- -- - - -

11320 CALLPATCH(G,CE,KAl,A2,A3,VI ,TOTAL,NSEG,1.,STEP,DECY,GQP) 
11330 C 
-1134 0-- - L L =K - - __ 

11350 IF(ICOUNT.EQ.IDTJI)LL=K+1 
11360 DC 2444 JN=1,NSEG 

*1370 - -FYON) LT .0. )Y (JN =0 .~ -

-01380 2444 CE(JNtLL)=Y(JN) 
11390 C
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11410 
11420 

---11430 
11440 
11450 

-- 114 60 
11470 

- 11490 
11500 
11510 

-1 1520-
11530 
11540 

-11550 

11560 
11570 

-11-580 
11590 

-11610
11620 
11630 

11660 
- 11670 

11690 
;=- 1700 

11710 
-11720 

-- 17 30 
11740 
11750 

1170 

11780 
a--1-790 

11800 

-1 1821C 

*1183( 
1184( 

---- 1185( 
1186( 
1187( 

-11 88 

__ 1191 
1192 
1193

- ~ ~ TnA I~ ai ~i f~ TOTAL .NSEG,

*EINV,CP,TNUMBR)

CC N TINUE 
I C 0UN Tl=IC 0U NT+l1 

lFtICOUNT.LEIjDTJ1)GO.TO 
2431 

-DO0 2 4 38 J=.l, N 5E G 
CE(J, 1 )XCE (J) 
NDT=NDT+l

C 
--24 35 

2438 

C
C

-1 iF (I P P. NE .N1:5 P1G0 T-O 2,48i

WRITE (6,2'55)T 
IPP =0

.- - TOT 2=0. - -_ 

DO 2481 LL=?,MGM 
A4 FLOAT( LL-2)--SJl 

____ 

-A5FLOAT (LL-1 I *S J 1, 

CCOMPUTE TOTA-L NUMBER OF ORGANISMS IN THE LL AGE GROUP IN THE 

C ESUR N Y,SEGM ENT VIA THE ROUTINE TNUM .  

C 

C FORM TOT --NU-MBERS CALL AGE GROUPS) BY S EGM ENT 

DO 9602 JJ=,NSEG 

9602 TEM Pl ( JJ) TEMP1 (JJ )+G (JJ,1 v I 

--- 9601- lF ( pCtJ Il.'E .. 0 )G 0 TO 96110

C 
C 

_r --

COMPUTE AVERAGE JUVENILE 
1 CONCENTRAT IONS

DO 9604 JJ=1,NSEG 

9604 G(JJ91)=GCJJ,I)*CONSTI/VI 
(JJ) 

__.-----TOT3=TOT1 *CON ST / CON ST2 

WRITE( 6 91O)A4,A5,TOT3(G(jl)tJ=JNSG 
961.0 CONTINUE---

-__9488 FORMAT (IH I1BHTOTAL- NO.(J 1) ,9(IX,-F1.0)') 

TOT2=TCT2+TCTI 
2481 CONTINUE 

IF(PNJl2 .EQ.1 )WRITE (
6 9 4 8),~ TEP JJ=lNS EG) 

IF(PCJ12.EQ.0)GO TO 9620 

DO 9612 1J1, NSEG 

- -GJ J, 1 )T E M P 1 J JC 0NST 1 V I J 

9612 CONTINUE 
TOT 2 =ToT2*CONSTI/CONST

2 

~w RITE(6,93O3)TDT
2 , (G(JJ,1),jj1l,NSEGI 

9303 FORFAT(lX,10HJI C0NC.=,lXt3HTC9,9(1X,F10.
4 )Y 

9620 CONTINUE _

COMPUTE.CURRENT TIME T AND OFFSET' BY- STAGE LENGHTS DTE AND DIL.  

T=FLOAT(NDT)*5J1+DTE+DTL 
IPP=IPP+1 
MGt4MEGG+1 

--

0 

0 
0 
0



-940 ----- D 563JJ=1,NSEG 
-4909613 TEM P1(fJJ)=0.

11960 2487 CONTINUE 

11980 C H~AS PRODUCTION OF JUVENILE 21S BEG-UJ? 
11990 C YES IF THE TIME TEST BELOW FAILS.  

=-12000 - - ------ 

12010 1IF((T+.00).LT .(D TE4DTL+DTJ1 ))GO TIC 2301 

-1 2030- ------ COMPUTE -JUVENILE 2 PRODUCTION 

..12040 C 
12050 2490 IF(L.PIX .GT. 1)Go To, 2510 

-- 12060 ------- DO 2500 J=1,tNSEG 
12070 DO 2495 L=1,NLPIX 
12080 2495 SUM (J 9L)=0 
12090 250CONTI NUE 
12100 2510 IF(.LPIX .GT. N:LPIX) -G.O TO 2528 
12110 C 

-12120 -------C rCOMPUTE- TOTAL NUMBER TO BE USED IN 'JUVENILE 2 IMPULSE P 

-:1213 0 C ,(TCTI,) AND FOR EACH SEGMENT (G (I:NSmG1)) 
121140 C 
-215 0 CALL-TNUM (G-1CE 9MGM vAl 9A2 IA3,-V.I TOT 1 ASEG) 

12160 TOTJ2P=TOTJ2P+.TOT1 
12170 2515 DO 2520 J=1,NSEG 

-=--2 180 -- 25 20 SUM(J,LPIX)=G(J,1) 
2190 LPIX=LPIX+1 

W2200 C 
-2210 -- C - -F-- TES5T FAILS THERE 1S NC '140R E JU V E1IL E I PRODUCTION.  

12220 C 
12230 2525 IF ((T+.0001).LT. (TE+DTE+DTL))GO. TO0 2301 

240- 2 4 -- C- 0-

S12 2 50 C IF TEST FAILS ALL JUVENILE 1'S THAT WERE IN ESTUARY HAVE TRAN5 

-12260 C TO JUVENILE 2 IMPULSE PRODUCTION.  
-12 2 70 ---- --

12280 IF((T,.000I).LT.(TE+DTEDTL+DTJ1-SJ)))GO TO*2600 

12290 252,6 IFINAL=IFINAL+1 
=12300 F --- -I FIINAL.GT .1 )GO, TO -2615 

1310 C 
.12320 C COMPUTE TOTAL NO. JUVENILE 2'S PRO.DIJCED FOR (LPIX-1)*SJI DAY S.  

-1 230 - -- C ----
12340 2528 DO 2540 J=1,NSEG 
12350 PRTAB(J,IDAY )=.  

77-12360 -- ---- DO 2530 L=1,9NLP IX - - - ------- --- --- -

12370 2530 PRTAB(J,IDAY)=PRTAB(,IDA)SUP(J,L) 
12380 2540 PRTAB( J, IOAYh=PRTA (1, IDAY )/( (LPIX-1))~S1 _ 

-12390 ---- PRTAB(NSEG+1,IDAY)=(LPIX-1)*SJ1 
12400 LPIX=1.  
12410 C 

-12420----C- - PRINT THE IDAY IMPULSE PRODUCTION, 111E TOTAL NUMBER PRODUCED 

- _12430 C ESTUARY, TOTJ2P, AND THE TOTAL NUMBEIR OF LARVAE WilS PER DAY) 

12440 C IN EACH SEGMENT (G(1:'NSEG)).-- --

W12450 C
12460 . IF(PJ2PRO.EQ.I )WRITE(6,9596)'IDAY,TOT.i2P,(PRTAB(J,IDAY) ,J=1,N5E 

12470 9-596. F OR MAT (6.H I DAY=,15 ,6H TAJ2 P =IF12.0,8 ( 1XF1J0))
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Z.9 IDAY=I DAY+1 

12500 COE R 

---12510 F~ FINAL =1MEANS-THERETS1 
NO MR ANSFER OF JUEIE1'S TO 

12520 C THE'JUVENILE 2 PRODUCTION.TABLE.  

12530 C 
-- 12540 I(FNAL'.EC.O) -GO II) 2490 

LCNT=IUAY
12550 
12560 C 

-- 12570 CSET THE JUVENILE I IMPULSE PRCDUCTIDN TO ZERO. NO MORE 

12580 C IMPULSE PRODUCTION.  
12590 c 

1=-26 00 2 - 60 0 DO -2610 J-=1,SE 

12610 2610 CE(J,1)=O.  

12620 IF( (T4 .00Q1lVITE+DTE+DTL+DTJ1 
SJ1) ) 2400,2526,2526 

--12630 -2 6 15 LCNT=IDAY-.1 

12640 IF(PJ2PT1.EQ.l .OR. PJ'2PT2.EQ.1 )WRITE(6,9306) 

12650 9306 FORFAT(lH1,10 4** **'***23HJUw. 2 PRODUCTION TABLE, 

-12660 
--- 12670 512=0.  

12680 DO 533J=1,NSEG 
-160_-9393 TEMPT 1(J)=0. ----

12700 DO 8300 JK=I,LCNT 

12710 S11=01. 
_ 

-12720 --- ----- _-DO -8350 J=1.,NSEG 

A~73 
TEMPT1(J)=TEM4PT1(J)+PRTABJ,JK)PRTA(N 

SI 

'~2740 8350 Sll=5l1+PRTAB(J,JK) 
--

127 50 s 2 =Sl 2+ 51*PRTAB (N 5EG + pJK) ---

12760 IF (PJ 2 P T I EQ.)WR IT E6 80,10)11 1 PRTE(J J) NE 

12770 8300 CONTINUE 

-~42780 - - C-* -- -- -- 

12790 C 12 IS THE TOTAL NUM'BER OF JUVENILE 2 PRODUCTION.  

-12800 --- IF(PJ 2 PT2.EQ.l)1WRITE(6,9391)S2(TE',PT1(J)J9NSG 

12820 9391 FO-RMAT(H. 9-20HTOTAL NO.(JUV. 2) = ,fl4.0,8(1X,F1O.O)) 

12830 3001 CONTINUE 

-12840 ---- 
- - - -~

12850 C*****-**J.U V E N I L E 2+ S E CT 1 0 N************** 

12860 WRITE(6,20 9 7 ) 

-12 B70 ------ 2097 -FORMAT(LH1,40X,'JUVENILE 2 SECT IONI// 

12880 RI=PJ2AVG/SJ2 

12890 MJUV=MJUV2 
___ 

-2900 -- C---

*12910 C RE-INITIALIZE CONCENTRATION9PRODUC71ON AND TEMPORAY ARRAYS.  

129 20 C 

--12930 - - -- TOT J3PO --0- ._ 
_ _ _ _ _ _ _ _ _ _ _ -- 

12940 ND TO=0 

12950 3000 DO 3010 J=19NSEG 
__ __ 

-12960~~~ ~~--P(J 1)0.-- -- _ _

12970 TEMP1(J)=0.  

* 12980 -F(Jl1)=0. 

- - - - - - - - - _ _ 

:12990G(Jt1)=0.  

13000 3010 CONTI'NUE 

13010. C . -. -..----
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-13 020 1 ---- STCRETTME :TO THE TIME-WHEN JUVENILE 21S FIRST BEGIN TO 

* 030 c APPEAR; THAT IS, THE SUM OF ALL PREVIOUS STAGE LENGHTS.  

-- 13050 T=DTE.OTL4DTJI- - __ 

13055 ISW~0 
13056 TB=T__ 

:=-3060 -DTS =TJJ3-TS5PW- 
13070 DTJ2=DTS-T 
13071 IRAN=IRA(4) 

13072 - ~ I RA N.NE.) CALL -GROSSK (DYYSDyYYDTJ2,NS EGSVJ2) 

13080 IDAY1l 
13090 LPIX=1 

1 3 10 0 -I F I NA LO -

- 3110 IPCNT=1 
13120 IJ1T=0, 

-13130~ - -- E= 
13140 NJ2IMP=PRTAB(.NSEG+1,IPC-NT)*RI+ .O001 

13150 C 
-13 1-60 C C---CM PU TE RATE-AT- WHICH JUVENILE 2'S ARE WIT9DRAWN BY THE 

_13170 C PLANT.  
13 180 C__ _ _ _ _ _ 

-1 31-90-- DO-3015-J1, NS5EG ------ _ 

13200 3015 GQP(J)=FVJ2(J)*FLOATCKPLANT(J) )QP J)/V I(J).  

13210 IPP=0 __ 

-=:1 32 20-- ---- J 2 D T J2/512 +. 0 0 0 -- --- -----1 --- _ 

-13230 AUX(15,1)=99.  

*3240. 
C 

W3250 ----- .-C - -C OMPUTE -TOTAL NUMBER *OF JUVENILE 2' TO BE IMPULSED.  

13260 C 
13270 ..3099 TOT1=0.  

=-132 80- --- --DO-30 J~liNSEG 

13290 F(J,1)=J2*PRTAB(,JPIPCNT) 
.13300 TO]T1=TCT1+F(J,1) __ __ _ 

-13310 ------ 3100 -CONT-INUE 
13320 C 
13330 C PRI.NT OUT TOTAL N UMB-E R OF JUVENILES IMPULSED IN ESTUARY, TOTI, 

7-1-3 34 0 ---- C-- -- (NO/DAY) AND I N -EACH SEGMENT (F 1 :NSEG ,1 ----

143350 C 
-13360. IF (PIMPJ2.EQ.1)WRITE(6,253).TOT1,(F(J,1),J=1,NSEG) 
-13370 --- 253- FORMAT (1H ,I4HJUV2 rMPULSED=,F15.O,811(X,F1O.0) 

13380 C 
13390 C CONVERT TOTAL NUMBERS TO CONCENTRATIONS BY DIVING BY THE 

-140 -- -- APRP~ATE VOLUMES, VI, AND STORING THE RESULTS IN F(1:NSEGI 

13410 C 
13420 DO 3150 J=-1,,NSEG 

-1-3430 --- 315 0 F J 1 F(J1I/V I (J)-
13440* C 
13450 C COMPUTE CHANGE IN CONC. IN EACH SEGIENT BASED UPON T:HE 

136- --- C- -MICPOINTCOC-----____ - --- 

13470 C 
13480 CALL MXMUL(EINViFNSEGt,,CP) 

*3490 C--- 
.--- 

. -

Wi3500 C SET CE(1:NS.EG,l) TO THE IMPULSE PROD. CONC.  

13510 C
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*20 
13530 
13540, 

13560 
135'70 

13 590 
13600 

-- 13610 
13620 
13630 

13 65 0 
13660 

--13670 
13680 
13690 

13 710 
13 7 20 

-13730 
*13740 

13750 

370 
-3790 
13780 

13800 

13830 
13840 

L-13850 
13860 
13870 

-13880 
-13890 

13900 
* -13910 

13920 
13930 

3~ 1940 
13950 
13955 

-- 13960 
13970 
139B0 

.1~3995 
14000 

14020 
14030

-- 7 315 - J 1,NSEG

3175 CE (J, I)=CP (J 91) 
- GO TO (3 3 0 1 ,.3400),KEY 

331CONTINUE 
111=1 IT+l

C 

-C-I ITT=NJ2IMP CHANGE IMPULSE PROD CONC -IF--FOLLOWI.NG-TEST IS 

C SATISFIED.  
C 

F(IINJ F)3400,3400,3320 
- ---- -- ----  

3320 IF( IPC.NT.EQ.LCNT)GO TO 3600t 

I IT=1

NJ2.IMP=PRTAB(r!SEG+l,IPCNT)*RI+.OO0l 
IPCNT=IPCNT41 
GO TO 3099

C MEGEUL II AIUM NUMBER OF JUVENILE 2 AGE GROUPS.  

3400 MEGG=JJ2 
NI=RI*(T+SJ2DTE0DL DTJ1) 

@0001 __ 

C. NI EQUALS THE MINIMUM NUMBER OF JUVERILE 2 AGE GROUPS.  

C 
_._ - l ( I LT M G ) E G N 

C 

C WEIGHT COMPUTES THE TOTAL 
NO. OF JUVENILE 2'S IN THE ESTUARYt 

* C- --- THE FRACTIONAL PERCENT OF JUVENILE Z'S IN EACH SEGMENT 

C COMPARED TO THE DE51RED FRACTIONAL PERCENT 
BASED UPON 

C EMPIRIC.AL DAT.A, YJ29 AND THE 1RATE TO BE USED IN MI.GRATING 

C_.___-_BOUNDARY CONCENTRATIONS (GG(1:NSEG)).--- 
-- 

C 
DO 3437 J=1,NS-EG 

___ 

I C PNT1=' 

3431 CCNTINUE.  

--- -C A LL -M T IME (T MTICG ,N CJ2 1 N CJ 2,T- ,2)- 

CALL WEIGHT(GG,CE,YJ2,INCJ 
,,SUM1GAIA

2 AII b,D,EP, 

*TOTNUM,MEGG,NSEG,DTS,T) 

__-IF(ICOUNT.GT.1)GO 
TO 8613 --

lF(PJ21MP.EC.0)GO TO 8613 

K=MODD(NDTPNJ2IM) 

~~---l -FK1.NE. 0)GO TO 8 613 
SK1=0.  
IF(IYR.EQ.0) GOlTO 8613 

- - DO -862 1 J =1 ,N 5EG--*

XIMP(J)=FVJ2(J)'QP (J)cFLOAT(KPLANT(J3)*CONIMP*SUMl 
(J,1) 

8621 SK1=SK14XIMP(Jl 
.RE(12jq618)TqSK1P(XIMP(J) 

,=,S~ 

CALL PA;RSUM (XIMP,TE3,T,NSEG, 
ISW) 

8618 FCRMAT(X, @DT=F10 
21 J2 I PIN l5.  

18(G1X,F1O.c)') 
8613 CON7iNU:E 

00 3435,K=MEGG,1,1l



-14040 -- DO 3433 lN S E G -_____ 

f14050 FE(J)=SUMI(J,1) 
4060 3433 Y(J)=CE(J,K) ___ 

-14070 KAG E=K 
14080 CALL DECAY(SVJ2,SVJ2O0,FETCJ2,DECY,VI ,NSEG,A1,A2,A3.GQP.) 

14090 CALL MXMUL(EINVDECY,NSEG,NSEG,UlNVI 
-1l4 10o0 -C-- -MIGRATE THE CURRENT JUVENILE 2 AGE GROU.P WITH DECAY TO CBTAIN 

14110 C THE DERY AT THE CURRENT TIME.  

14120 C___ 
-430 II(JVE. )CALL AWGtFT(CEA1,A2,A3)-_ _ 

14140 .CALL MIGN(EINVCPtGNSEG,Y,DERY,UINV,VI) 
14150 STEP=SJ2/FLOAT(IDTJ2) 

14170 C COMPUTE THE CONC. FOR THE (K+1)TH ASE GROUP VIA THE RUNGE

14180 C KUTTA :CALCULATIONS FOR TIME T+STEP.  
---14190 -C-
14200 CALL RKUTTA(STEP,Y ,-DERY,UINV AUX NSEL, ElNV G,-C.P,VI) 
14210 C 

-14220 ---- CALLPATCH1 (G,CEtKt.Al A2,A3 VJ wTCTALv%5EG,1ISTEPfDECY GOP) 

14230 C 
14 2 40 -LL=K __ _ 

14250 -- I F (MOUNT EC.I DTJ2)L =K+1 7 

14260 DO 3444 JN=1lNS-EG 
14270 C 

'-_14280 -- C F NAGE--GROUP CONTAINS NEGATIVE-.CIBNC.,# PRINT RESULTS 

- 14290 C -'AND-THEN ZERO THE AGE GROUP.  
4300 C 

14310 -I((N.T0)(N0 
14320 3444 CE(JN,U)=Y(JN) 
14330 C 

=-14340 -- --- CALLPATCH2 ( G CE, LL Al tA2,A3 9V! TOTAL.19TOTAL tNSEGt 

-14350 *EINVtCP,TNUMBR)
- _14360 C____ _____ 

-- 14370 ----- 45CONTINUE ----- -- _ --- ___--___-

14380 ICOUNT ILCOUNT+l 
14390 IF(ICOUNT.'LE.1-DTJ2)GO TO 3431 

tt-1-4400 ---- -DO 3438 J=1 ,NSEG -- -- -_ - -----

14410 3438 CE(J,1)=XCE(J) 
14420 NDT=NDT+1 ____ 

-14430 -- C--____ 
14440 C T IS THE CURRENT TIME OFFSET BY THE STAGE. LENGHTS DTEtDTL, I 

14450 C 
-144460 - - -- - - -- ---- -------- --DTJ 

14470 1PP=IPP+1 
14480 MGM=MEGG+1 ___ 

-14490 (-- ~-FIPP.NE.NJ2.SP )GO JTO -3487 

14500 WRITE(6i255)T 
14510 1 P~p= 

-1 4 520 -- _ TT2=0.;-----__ - -- ____ 

14530 DO 3481 LL=2,MGM 
14540 A4=FLOAT.(LL-2)*SJ2 
14550 -A5=FLOAT(LL-1)*5J2 -- _ 

14560 C 
14570 C COMPUTE TCTAL NUMBERS IN ESTUARY (T 071) AND IN EACH SEGMENT

-78-



-0C. IG(:NSEGt1) VIA -THE- ROUTINE I Nume

14590 C 

14600 CALL TNUM(G,CE,:LL,A1,A2,A3,VI,TOT1,NSEG)' 
-- 1410IF(PJ2 E. I WIT (t20 A4A5ToT I ,(J1)9J NSEG) 

14630* C 
r--14640C FORM T AL N MBERS (ALL -AGE-GROUPS) -lfY SEGMENT ' 

14650 C 
14660 00 9702 JJ=1,NSEG __ 

-1470 70 2 TEMP1 (JJ) TEMP1 (JJ)+G(JI 

14680 9701 IF(PCJ21.EQ.0)GO TO 9710 

14690 C 

7- 14700 -- C COMPUTE- AVERAGE JUVENILE 2 CONCENTRATION 

14710 C 
14720 DO 9704 JJ=1,NSEG 

-14730 ----- 9704 G (JJ,,l) =G(JJ , 1) *CON.STIIV I (JJ, 

14740 TOT3=TCTIt-CCNST1/CCNST2 

14750 WRITE(6,9100)A4,ASTOT3,(G(JJ 
1)tJJ=I1,NSEG) 

-14760 -- 910 -CCNT INUE 
14770 OT2=TOT2+TOT1 

1-4.780 3481 CONTINUE 

!14790-_---94B-9 -FORMAT (1H -,18HTOTAL NO.(J 2~91w1.) .

14800 IF (PNJ 22.EQ.)WRITE (6,9489 )TOT2, 
(TEMPI(JJ) ,J1 ,NSEG) 

14810 IF(PCJ-22.E'C.Q)GO TO 9720 

1~4820 D 0 --- -D 9 712 JJ=1,NSEG 

-- 4830 G(JJ,l)=TEMPtJJ)*CONSTI/VI(J 

P_14840 :9712 CONTINUE 
___ 

-4850 -TOT2=TOT21*CONST1/CONT2 

.. .....  

14860 WRITE(b,9703)TOT
2 , (G(JJ,1) JJ=1,NSEG,) 

14870 9703 FORf AT(1JX,IOHJ2 C ONC%1 X,3HT CF,9 1:XFIO0 4 )) 

-14880 --- 92 OTNUE 

4 489 0 DO 9713 JJ=1,NSEG 

.14900 9713 TEMP1(JJ)0. __ 

-14 910 3 4 3871 CO0N TI NU E 

14920 C 

14930 C DOES JUVENILE 2 IMPULSE PRODUCTION CEAS E?---------------------------------------------

=1494> _---C -IF-YES, THE-TEST BELOW F AI LS.  

14950 C.(DTEDTL+DJl+TE))GO TO 3301 

-14 9 70 - -C 

i 14980 C IS CURRENT TIME EQUAL TO TIME TJJ3, THE TIME AT WHICH ALL 

14990 C JUVEN ILE 2'1S ARE RECLAS SIF IED AS J UV~EN ILE 31 S 

A15000 - C - -

15010 IF((T+.000,1) .GE. OTS) GO TO 3900 

*15020 C 
___ 

:--15030 C ~STJUVENILE -2 IMPULSE PRODUCTION 
TEII ZERO.  

15040 C 

15050 3600 DO 3500 J=1,NSEG.  

=-15 060 3 5 0- 30 -CE(J ,1 )0. -- - ---- ~- - ------

15070 GO TO 3400 

.Wi150O C 

-- 15090 - SMUP ALL JUVENILE 2 MIDPOINT 'AGE SROUP CONCENTRATIONS BY 5 

15100 C -AT THE MIDPOINT CONC. FOR RECLASSIFTfING AS JUVENILE 31S.  

15110 C 
...........-- - - - -- - - - - - - - - - - .

E
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---- 390-512 0. P 1WIE6,75 
30IF(Pj3PTN.EQ.l DOR. PJ.3PT.Q1)RT(,7 

151 40 .9725 FCRMAT(lH1,104******,27HJUVENILE 3 PRODUCTION 
TABLE, _ 

15160 3800 DO 3850 J=lNSEG 

15170 CP(Jtl)=0.  

-15-180- - --- DO 3825- L=2 AGM-..- -. .- -

15190 3825 CP(J,1)=CP(Jw1)+CE(JtL) 

15200 3850 CONTINUE ___ 

15220 C COMPUTE TOTAL NUMBER OF.JUVENILE 31S IN THE ESTUARY (TOTNUM), 

15230 C AND IN EACh SEGMENT G(1:ES'EG , 1 

-15240 -- C --

15250 CALL TNUM(G,CP,1,A1,A2,A3,VI,TOTNUMtN4SEG) 
15,260 IF (PJ3PTN. EQ. 1 )WRITE (6,9726)TCTNUM, 

-15270 ---- -(G (JJ, 1 )J J=1 ,N 5EG 

15280 DO 31655 J=1 iNSE.G 

15290 '3855 TEMPT2(J)=G(J,1) FCO(V2TMT, 

150-- - = 1F( IFA CTR -EC ..AND(I YR E Q. 0)CAL L FCO.FJ EP 

-15310 1TEMPT2,9DTJ2 ,SOP ,VI,:NSEG1,FFJ 2 ) 

15 3 20 9726 FORMAT(1H ,14HTOT JUV3 PRED=,F15.0,8(IXFXO.0))__ 

1 533 0 - --- FP J3 P TC E 0.0 )G 0 T0 9 7 30 __--_

15340 DO 9727 J=,NSEG 

15350 9727 SUM1(JJ,1)=GJJ,1)'CONST1/-VI(JJ) ___ 

-15360 ---- -O3TOTNUM*CONSTI/CON5T ___ 

- 15370 WRITE(6,9728)TOT39(SUM1(JJ,I),JJ=INSE 

38 9728 FORMAT(1H ,144TOT JUV3 CONC=,9(1X,FIQ0.4)) __ 

-15390 1--.---,-9730 -CONTINUE- '-- - - - -

15400 C 
15410 C~* * JUVENIL E -3- 5 E C T 1 10 N** 

15430 C SE URRENT TIME TO TJJ3, THE TIME THE JUVENILE 3 STAGE BEGINS 

1544 0 C____ 

--15450 -- AUX( 15,1 =99 

15460 DO 3097 J =1., N-S;EG- ? 

15470 TNUMBR(J)=G(JJ1).  

-5480~ - -CE (J tI) C P J,) I 

15490 3097 AL(J)1.  

15500 T=TJJ3-TSPW ________ 

-5505 - ISW=O
15506 
15510 

-551 1 
15512 
15520 

-15530 
15540 
15550 

-15.5 60 
155-70 
15580 

:15590 
15610 
15620

TB =T 
DTJ3=365 .-T 

IF ( IRAN.NE.0)CALL GROSSK (DYY,95OYY ,0TJ3qNS EG95V J3) 
DTS=365.-.o)- - _

.MJUV~mJUV3 I 

TOTAL =TOT NUM 
-- - ~---WR ITE (6,3098) --

3098 FORMAT(1HI,40X,'JUVENILE 3 SECTlIJN'f// 

DO 989 J=1,NSEG .  

IPP~O 
40,00 IF((T+..10001) .GE. DTS) GO TO 5000
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1 3Q -0- - - - -- -- -- -- - - - - -

=40 COMPUTE THE-FRACTIONAL PERCENT OF JUVENILE 315 IN EACH SEGMENT 

15650 C' TO THE TOTAL NUMBER IN THE ESTUARY, G.(Jp1)/TOTNUM.  

15670 TEMP=TOTAL/(DTS-T) 

15690 CALL MTIME(TMIG,NCJ39 INCJ3,T,3) 

-15690 DO.-D 4200 J=l ,NSEG -

15700 GG(J)=TNUMBR(J.)/TOTAL 
15710 Y fJ)=C E(J,1 

-5720 
15730 C COMPUTE THE RATE AT WHICH JUVENILE .30S MIGRATE TO SATISFY 

15740 C THE REQUIRED FRATIONAL PERCENT,YJ39 UF JUVENILE 
3 TO 

==-5 750 -C.- -APPEAR- IN--EACH SEGMENT- GG(I:NSECG,1.). --

15760 C 

15770. 4200 GG(J)=(YJ3(J INCJ3)-GG(,J))*TEMP.  

-1-5780: 
15790 C COMPUTE MIGRATION RA'TE AT SEGMENT BOU%1DARIES 

15800 C 
-~-15810 . GG()=-GG () --- 

~1580 - DO 421 J=2,MSEG 

15830 -4201 G G (J )=GG (J -1GG tJ) ___ 

-15840 -- GNE)0 

15850 DO 4202 J=1,NSEG 

15860 4202 TEfMPTiI(J)0.  

--- 1 5 870 - --- IF(PJ3IMP.EQ.0)GU TO 8 614 -------

8 KI=MOD(NDTPJI).. 

-5900 ---- SK 10 

15905 IF(IYR.EQ..O)GO TO 8 614 

15910 :DO 4205 J=1,NSEG 

===1-5920-= - IMP 
.- --

(J)Q (J'FL A (P A T J Y*ONM J 

-15930 4205 SKIS5K1+XIMP(J) 

'1594 0 WRITE(1.2,8619)T,SKl,(XIMP(J) ,J=1,NSEG)) 

L-1-5945----- -- CALL -PARSUM (X IMPT B, T ,NSEGI SW)---

15950, 8619 fO-RM-AT(I @ai'T=',F10.2,' J3 IMPING.-hW15.09***/ 

15960 1B(1X,F1O.0)) 

===1-5970 - 8614 -CONTINUE---- .-

-15980 .- CALL DECAY (SVJ 3 , SVJ3[ Y,TCJ3 IDECY Vl,!QSEGvAl A2 A
3 pGOP) 

<15.9 90 'KAGE=0 
__ 

-16000 '--- CALL- MXMAUL(EINV,DECY,NSEGNSEGUINV)
16010 C MIGRATE THE JUVENILE. 35 AND COMPUTE DERY.  

16020 C 

-160130--------ALL MIGN(EINVCP,G,NSEG,-YDERYUlNVIWI) -~--

-16040 STEP=SJ3 
16050 C 

_--16060- -- C- ADVANCE THE CURRENT- CONC- OF JUVENILE-315 TIA--THE RUNGE--KUTTA 

16070 C TO TIME STEP T+SJ3.  
16080 C 

--1690 --------- CALLRKUTTA (STEP,YDERYU INV, AUX NEGEINV,GCPIl 

16100 CALLPATCHI (G, CE9 1 AliA2,A3tV1 ITOTAL tN1EGI STEP-,DECY GOP) 

* 6110 C 
--- -. - -

-06120- --- -DO 4220 J=1,NSEG 

16130 IF(Y(J) .LT.0)Y(J) 0.  

16140 4220 CE-(J,1)=Y(J)



60 .CALLPATCH2 CCCE,1 ,AlA2tA3,VITETAL1,TOTALNSEG, 

16170 --EINVlCPtTNUMBR) _____ 

-1-62f0 --- NDT=ND40T1 
16210 T=(TJJ3-TSPW)+FLOAT(NDT)*SJ

3 

16220 IPP=IPP+1 __ 

- 623 0 -F (I P PN E.N J3S5P)G0 TO0 4 00 0 

16240 IPP~O 
16250 WR ITE(6t255 )T 

-16260 -IF (PNJ 3 2 .Q.1 )WRITE(C6,4206)TOTAL, (TNUMBR(J) ,J=l1tNSEG) 

162'70 4206 FORMAT(lH ,18FTOTAL NC.(J 3 q 9(lXFlO.0)) 

16280 IF(PCJ32.EQ.0)GO TO 40"00 

'-1 6290 ---- --- TOT2=TOTAL* CONS TIC DNS T2 

16300 DO 4392 J:1,NSEG 

16310 4392 CPCJ,1)=TN:UMBR(J)*CCNST1/VI(JW 
-- 16320 - R -WITE (6 4207 )TCT2,t( CP (J, 1),-J=,NSEG) -- 

16330 4207 FORMAT:1H ,1OHHJ3 C-ONC.:= 9IX,3HTC,99(lX,F 10.
4 .) 

16340 GO TO 4000 

.130 C COMPUTE THE CURRENT ADULT POPULATION BY YEAR CLASS.  

:16370 C 

-16380- 75000- IF (PA1PTN.EQ.1 -. OR.--PAIPTC.*EQ.1)WRITE(6,4209) 

16390 4209 FORMAT(1H 10OH*_******24HADULT .1 PRODUCTION. TABLE, 

16400 4~~~~/ 

16 4 lo.0 lFp (PTN.E EQWI )WRITE2(62)TOTAL (TNUMBR J),J~tNSEG) 

620. _IF(PA1PTC.EQ.0)GO T01 5001 
__.430 TOT2=TOTAL*C0NST I/ CONST2 

16440 - - - 00D 4393 J=1 ,NcEG 

16450 4393 ,CP(J,1)=TNUI-B.R(J)*CONST1/VI (J) 

16460 WRIT-E(6,4207)10DT2, (CP (J,),J=1,NSEG) 
__ 

-16470 . -5001- CO.NTINUE 
16471DO 4111 J =1 ,NSEG 

16472 .TEMPT2 (J) =TEMPT2 U )-5J21 U) __ 

-- l16473 --- 111 -5J 21(J)0.  

16480 AUX(1 5 ,1 =0.  

16490 WRITE(6,4&98) 

-16 500- ---- 4098-F0RMAT (1IH 1,4OX ,'AD ULT -SEC T ION) -- ---------

16501 IFIAT.C..N.IRE.)CL FACTOR (FVJ,3 TEMPT 2 

-16502 *TNUMBR,DTJ3,SQPVI,NSEG) ___ _____ 

-- 16510 ---- FIYR .NE 0) GO TO 5030 -- ___ 

16520 ADULT1)D.  
16530 C 

-.16540 C -- -- IF, IYR=O, THEN SUM UP ALL JUVENILE 3'5 REMAINING AND RENAME AS 

16550 C THE FIRST YEAR CLASS OF ADULTS. THEN GENERATE A LL YEAR CLASS 

16560 C '-BASED UPCN THE FIRST ADULT YEAR CLA+SS.  

16580 5002 DO 5010 J=1,NSEG 

16590 QP(J)=SQP(J) __ ____ 

- -16600 - u AD.ULT( 1) =ADULT(1)+TNUMBR( J)-'

16610 IF(KFIRST .NE. 0) GO TO 5050 

1 6620 RECRUT=ADULTti) 
6630 - -CALL EQUAL(ADULT,ADULTS,SVU,SVAOSVAFEC,FMAT,FRAT,-RECRUT, 
16640 1 lCP, lEND, PECUAL,KF IRST ,RMF ,RO) 

16645 KFIRST~l 

- - -- - -- 82--



5 0 ~ S PE =A DU L T( 
M60 DO 5020 J=2,I-END 

16670 ADULT(j)=ADULT(JlI)*EXP(-365*Sv U( 1)) 

-166O -- 502CSPE=SPE+ADULT(J) 
16685' SPTN=SPE 

16690 GO T015050 It_ 

1=-l6700 -5 030 00 5040 -32 

16710 5040 AO)ULT(J)ADULT IJ-1B*EXP(-365.*SVU(Jl1)) 
16715 ADULT(1)=O.  

-16720 GOTO 5002
16730 5050 AEP=0.  
16731 SPTN=0.  

W.i tr

167335055 SPTN=SPTN+ADULT(J) 

16740 C 

16750 C---- - --COMPUTE THE TOTAL--PRO.DUCTION FOR' THE-NEXT SPAWNING 
PERIOD AS 

16760 C F OtLOWS B ELOW.  

16770 C O 00J1~ 

16790 C 
180 C _FEC IS THE FECUNDITY OF EACH ADULT YEAR CLASS.  

-1l6 810 - C MAT. 1S THE MATURITY OF EACH ADULT YEAR CLASS.  

16820 C FRAT IS THE SEX RATIO OF FEMALES TO MALES FOR EACH ADULT CLASS.  

16830 C AEP IS-THE TOTAL.EGG PRODUCTION FOR TE THE 5PAWNING PERIOD.  

-- 16840 ----- - C-.- - - - - ---- - --- -- - ----- ----

850 5060 AEP=AEP+FEC (J)*FMAT(J)*F'RAT(J)*ADULT(J) 
RE CRUT =ADULT (1) 

-16865 - -IF(ICP.EQ.0)GC TO 5065 - -- 

16870 CALL EQUAL(ADULTADULT5,SVUSVAO,SVA,FEC,FMATFRATiRECRUT., 

16880 IIC P, LEND, AEP,KF IRS T,.RMF ,RO)____ 

Y_190 5065 CONTINUE 

16910 NDTO =0________ 

16940 C IYR IS THE CURRENT YEAR -LPYR 15 THE NUMBER OF YEARS THE PLAN' 

16950 C OPERATES.,_ 
__ 

-16960 C--
16965 DO 979 J1I,NSEG 

16970 IF(IYR .GT. LPYR(J)) KPLAIJT(J)0 ___ ____ 

-16975-----979 -CONT INUE 
16980 C 
16990 C REINTIALIZE INDICES.  

16992 RI=PEAVG/DT 

16993 INCJ1=1___ 

-16994-lNJ1
16995 INCJ3=1 

16996 TOTLP=O. 
__ 

-16 99 7----T TTj 1 PO=0.--_ ________ 

16998 TOTJ2P=O.  

4 7000 
TLAST0O.  

170 --- NDT0------------

17004 
17010

IPP~0 
LEGG1l
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DV -5080 J=1 ,NSEG - - ___ 

12 TEMPi (J)=O.  

17013 DO 5079 L=1,r500 

-17014 1 F (L L E.60) PRTAB (J L)O =0

17015 5079 C E( J ,L )=0.  
17016 5080, CONTINUE 

--.17017 - -O 5085 J 1,16 - -_ _ _ _--.- - --.--- -

17018 DO 5085 1 =1,25 
17019 5085 AUX(Jgl)=C_____ 

-- 17020 '-LCHA1 l.  

17030 T=0.  

17040 KNOWI 
__ 

-1-7 0 50 --- .- LP I Xl --

17060 IDAYI .  

17070 IIN AL r 

-17080 -WRITE (b, 5070UYR,jSPTN AEP 

17090 5070 FflRMAT (1X, I CUIRRENT 'YEAR 1,13/ 

17100 1' TOTAL ADULT5 =',F15.0/__ 

--1710 -2~TTALEGGS- IN -ESTUARY V'F20.0/// 

_ _.-17120 35(15H AGE NUMBERS 

17 130 WRITE(6,60 0 0 ) (J,ADULT(J),J=1,IEND) __ 

=-17140 - 0 600 F CRMA T (5 1 X, 3 tF 10 .O0 

17150 E2=1C, 
17160 SUMA=O.__ 

-1170 I D 601 jiI~ ~ -- ---. --.--.

-~180 IF (J.NE.1 )E2=E2*EXP (SVU(J-1)* 3 6 5) 

i719 6010 SUMA=SUMA+E2*RMF(J) 

~L17200 cSESM E0 5UREAC R U T/P EQ U AL) -- 
.  

17210 W RI TE ( 6 tb 2.0) SMNEQ0 

17220 6020 FOJRMAT(' EQUILIBRIUM (1.0) =',E15.7/) 

==-7230 -- -- DO -6030- -J1 ,NSEG - -7 

17240 IF(IYR.EQ.LPYR(J) )QP(J)0.
1206030 CONTINUE__________ 

-17255 --- Y R IYR + 

17256 EAD.(.I.YR) =AOULT (1) 

17260 1 TYI Y R'___ 

1_l7 27 0 -- .- Y -FIR. LE. LYR)GO0 TO 10-_____ 

17275 9999 'RETURN.  

17280 .END 
-_____ 
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-INTIAL 

Functional description: 

INILef fects the initialization, and computation of key variables used in the 

transport model.  

Inputs: 

Calling sequence 

1 . NSEG. # segments in estuary 

2. NEGG number of items in temporal egg distribution 

3. DTE -egg duration (days) 

4. DTL larval 'duration (days) 

5. DTJl juvenile I duration (days) 

6. DTJ2 juvenile II duration (days) 

7. DT time step used -throughout egg stage 

NAMED COMMON BLOCK INTIAL.  

see description of named common in the subroutine INPUT.  

Equations: 

JEGG =DTE =number of age groups in the egg state (life cycle).  
DT 

J LARV =DTL =number of age groups in the larval stage 
DT

Quirk, Lawler WN~atusky Engineers



JJl DTJl =Age groups -in juvenile I cycle, 
DT 

JJ2 =JTJ2 =Age groups in juvenile II cycle.  

DT 

NLPIX =1. 4/DT =number of age groups averaged

Variables initialized:

LEGG =1 =current temporal egg distribution 

LCHA =1 =current advection and dispersion values used 

LPIX 1 =current value in age group from which avera~ging process will start.  

IDAY =1 =current position in production table to larval stage.  

T = ) =current time set to zero 

IFINAL = ) key which indicates when last averaging for egg cycle is to commence.  

AUX (l.-,16, 1:25) =0 =auxiliary. array used by numerical technique.  

KNOW =1 =a switch used in TMODEJ.  

Keys: 

T1967* 1 use 1967 temperature profile.

Referenced by: 

TMODEL -transport model 

Subroutines called:

TP1967 - date arrays for 1967 temperature profile by time and space

Output: None

-86-
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' TALl-PNC/LIB$ CF .EATE :02/01/7311?7:33,-FREQ 
:11 SIZE :1rBACKUPO:0

2 / 0 2 / 7 3 ', 

5S:21:40 K!ND:DISK KEY:1 LIFE:PERM ACCESS:UPDATE

IL 
1000o
1010 
1020 
102I 

1040 
--10 5 0 

1060 
1070 

-1080 

1090 
1100 

1120 
1130 

-r 14 0 
.11590 

-I,170 
1180 
1190 2 200 

2121 
1211 
1220

----SUBCUTNE NTIAL(NSEG,NEGG,DTE,[DTL,DTJ1 
DTJ2-DT) 

CCMIMONINITALfLEGG,LCH1,T,KOWJGGJLR9jl.J2J3 
*LPIX,N LPIXDAY,FINAL,PRT(5)U(62)TME(2,5,T~, 
*T1967P,TCUT(25) 

C THIS RCUTIrNE INITIALIZES T -E F0rLLCOAING INDICES 

C AND ARRAYS WHICH ARE DEFINED ELSEWhERE IN THE CALLING 

C- PR 0G RA 1.
LEGG~1 
LCHA1l

KNOUW= 1 
J E GG 000l1 +D TE/D T 

.- ------ J LARV=- .0() LI+ DT L/D T 

LP I X= 1 
NLPIX= .0001+1 .0/DT 

IFINAL=O-
'DO 10 J=1,16 ________ 

D5 --I = 1-2 5 
5 AUX(JI)'n.  

10 CONTINUE___ 
.-0JJ1=.001+ DT J I/DT-7 

J2=.0,001+DTJ2/DT 
I F (T19 67 P EQ I )CALL 7P1967___ 

-RETURN 
END

--- 88-
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O AWGHT 

Functional description 

AWGHT computes the fraction of a specific age group 
at the downstream boundary 

of a segment. AWGHT can be expanded to attribute relative swimming speeds.  

to this concentration.  

Inputs: CE, Al, A2, A3 

CE -concentration 

Al, A2, A3 - elements of A matrix; (description given in the analysis) 

Named common arrays; 

MIGHT -specifics in-MIGN section.  

MCHAR -specifics in INPUT section.  

K.-:EqatnS None 

Outputs: AL (l:NSEG) -fractional age group concentration at downstream 

boundaries.  

Subroutines called: 

TNUM -computes total numbers of a specifie d early stage in the estuary.  

Referenced by: 

MIGN -performs migration function 

TMODEL -Transport model.  

*-.89
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T-AWCHT-PNC/LIB$: CREATEO02/01/739 11:27 :3 5 FREQ:11 -S!ZE:1 BACKUP,:02/02/73 ....  

05:21:39 KIND:DISK KEY:1 LIFE':PERM ACCE5SSUPDATE, 

-1000 SUBROUTINE AWGHT(CE,A1,A2,A3) 

1010 DIMENSION CE(25,1),G(25,1J.  
1015 DIMENSION A1(1l),A2(l),A3(1)__ _____ 

--100 -- -CCMN/MWGHT/GG(25)qA-L(25)qKAGE 
* 1030 C ESTURARY CI-ARACTERISTICS FCLLCWS., 

1040 CCMM ON /M C HAR/ NSE G , C HA N G ,VI (2 5) ,AX(25) ,SLEN(25) 

100C THIS ROUTINE COMPUTES-THE RELATIVE SPEDS FOR WHICH THE KAGE AGE 

1070 C GROUP OF A GIVEN CONCENTRATION *AT THE B 'OUNDARY OF A SEGMENT kILL 

10 - C TH E SE W E IG HTS AR E -L A TER U SE.D IN .THE Rtr.UTINE MIGN TO COMPUTE

-1090 C TI-E MIGRATICN RATES.
1160 
1170-7 
1180

C 

C

AGR IS T.HE WEIGHT FOR THE SPEED OF THE PREVAILING AGE GROUP AND 

AL(1:NSEG) IS THE* RELATION EETWEEN SE-ZMENTS. -

THIS WEIGHT IS BASED ON THE POPULATIO~t WITHI.N A 'GIVEN SEGMENT.

1199 C__ _ _ _ _ _ _ _ _ 

1200CALJ)1 FR ACT ION' OF K AGE_ IN SGJ 
- 1201 C 
-1210. :CALL TNIUM(GCEKAGE,A1,A2,A3,VT1 I1,EG 

1252 -D 0 J J= ltNS5E G 
1220 5 AL(J)=G(J,1)/DI(J) 
1230 RETURN _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

12-40 --- N 

_z 7 

4 7._ 7_ __ 
_ _
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Functional description:

MTINE compares current time with the time specified for a change 
in migration 

preferences. If' current time is greater than or equal to the time for a 

change in migration preferences, MTIN IE updates the index for the next migration 

preference provided there is a next migration preference. If there is not 

a next migration preference the current one remains-in effect.  

Inputs: 

1. TMIG. Current migration time (days) 

2. NCJ # migrations input 

3. M J Current migration input utilized.  

4. T Current time 

5. J Current juvenile stage 

(1 =juvenile I) 

(2 =juvenile II) 

(3 =juvenile III).  

Equations 

ADIF = T - TMIG (M, J).determines if current migration preferences are to be 

updated based upon the difference comparison of the two times.  

Outputs: 

Updated Mi.

Quirk, Laxwler WMatusky Engineers
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Subroutines called: None 

Referenced by: TMODEL -transport model.  

-93 -
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r--M T IIME-PNC/LIBS$ CREATEO02/01/73,11:27:
3 7 FREQ:11, SIZE:I BA C KUP0 2/0 2/7 

3 

*05:21:38 KIND:DISK KEY:1 LIFE:PERM 
ACCESS:UPDATE 

I L 

10 - bRU NEMTIME(TIGNCJM J T J) 

20 DIMENSION TMIG(1O,3) 

30 IF(MJ.EQ.NCJ)RETURN___ 

50 IF(ADlF .LE ..0001 )MJ=MJ+1 

60 RETURN__ 

---- 70END 
IQ 

----------- _ 
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O GROSSK: 

Functional description:

GROSSK, in the case of random survival, computes the gross first order decay 

rate for the-specific stage which is utilized as the new first order 
decay 

for this stage'Is development (applies to early stages only).  

Inputs: calling sequence

DYY 

SDYY.  

SDUR 

NSEG 

DEQ

output first order decay rate 

standard deviation 

stage duration 

number of river sections.  

input first order decay rate.

Equations: 

STDEV = .5 x DEQ(J

Output: byy

Subroutines called:

BANDN -random number generator (based on normal distribution) 

References by: 

TMODEL -transport model.

-96-
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GROSSK-PNC /L1B$ "CREATE:02/08/73,08:3
1 :55 FREQ:8 SIZE:l KIND:DISK -I(EY:1 -LIFE*: 

~EPM ACCESS:UPCATE 

10 0 SBRCUTINE GROSSK(DYY,SDYY,SDURINSEG-,DEQ) 
110 DIMENISON DYYC25) ,SDY.Y(25) tDEO(l) 

120 DO 10 J=1,NSEr._ _____ 

- 10 -- -SDYY(W)=DEC (J.) 
- 1315 STDEV=.5*'DEC(J) 

- 132 IF(STDEV.GT.1.0)GO TO 5_g f~--)

--170 ~ CALL RANON(X,9XMEANSTD EV) 
180 DYY(J)=X 

190 10 CONTINUE 
__ __ 

T7-7--00- 
-

- 200RETURN 
-- 210 E ND 
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FACTOR: 

Functional description: 

FACTOR computes the impingement rates for the juvenile If and III stages.  

Inputs: calling sequence 

F Total numbers impinged in each segment 

TOTS Total numbers at beginning of a stage 

TOTE Total numbers at end of stage 

TIME Stage duration (or persistency).  

SQP Plant intake flows for each segment.  

VI Volume of each segment 

Equations: 

AVG =TOTS + TTE (TIME) (SQP) 
2 (VI) 

F (Impingement rate) =F (TOTAL NOS.) 
AVG.  

Outputs: 

.F impingement rates for each segment 

.Display of input impingement totals 

.Display of computed impingement rates.  

-99-
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* Subroutines called: None 

Referenced by: 

TMODEL - transport model.

-100-
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-- ACTOR-PNc/LrB$ CREATE:0201/73,11:2
7 :4 2 FREO11l SIZE1 IBACKUPO02IO2/739 

005:21:36 KIND:DISK KEY:l L-IFE:PERM ACCE.SS:UPDATE ON:SPN

I 10 
20
25 

-6 
30 
40 

50 
60 

- 66 
70

S

80 -

IQ

SUBROUTINE 'FACTOR( F TOTS 9TOTE TIME vSQP VI NSEG) 

DIMENSION F(1 ),TOTS(1 ),TOTE(1),SQ;P(1 ),VI (1 

3FCRMAT(I FACTRt5X8 (F10.O9lx)) r~ -..  

00D 10, J=l ,ISEG 
* AVGO.5(TOT(J)+TOTE(J))*TIME*QP(J)/VI(J 

IF(F(J).EC.0.)GO TO 10 ~ 
F(J)=F(J) /AVG Oo0 

10 CONTINUE 
WRITE(,16(F(J) pj1,NSEG -U K+ 

16 FORMAT(' FACTOR'5X,8F0.5/) 
RETURN _ 

~±E')

~For~F/W
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. INPUT: 

Functional description: 

INPUT reads into the-core locations the data specified in-the following 
pages.  

The first six data items are read by DMODEL.  

Inputs. description given in following page s and input is in free format, 

Equations: None 

outputs: None 

Indicators: 

T1967P if new temperature profile is to be input 

Subroutines called: None 

Referenced by: TMODEL -transport mode.  

-103-
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VARIABLE 
NAME 

IMODEL 

IRA 

NSEG 

NEGG 

NCHANG 

IEND 

LYR 

ICP 

IOPT 

NCJ1 

NCJ2 

NCJ3

TYPE 
R-REAL 
I=INTEGER

'- 104-

CONSTRAINTS 
OR 

ARRAY SIZE 

(1:5) 

MAX. 25 

MAX. 10 

MAX. 10 

MAX. 20 

NONE 

MAX. 3 

MAX. 10 

MAX. 10 

MAX. 10

IMODEL-, or 3 requires. olwn 
input 

Segmentation of estuary.  

The number of different weights 

used to compute the average rate 

(#I s/day) at which eggs are 

produced.  

The number of sets of flows and 

dispersions to be input.  

Number of adult classes 

Number of years the model will 

simulate.  

Specifies if adult compensation 

is to occur. 0 implies none; 

1 through 3 iniplies for adults 

1 through 3 with 3 as a cut-off.  

Display input parameters 

40 +no 

1+yes

Number of juveniles 
preferences input.  

Number of juveniles 
preferences input.  

Number of juveniles 

preferences input.

1 migration 

2 migrations 

3 migrations

selected. 1 Transport {2 -~Totally mixed 
3 Both 

Specifies if random variation of 

a decay rate is 'to occur for a 

given early stage.{ 0-* off 

NOTE: IRA(l)=l implies random 

survival for egg cycle.



)~~ ~-.

VARIABLE 
NAME 

KKSW 

NCOMR 

IFACTR 

5VE 

SVO 

FVE 

TCE 

SVL, 

SVLJO 

FVL 

TCL 

svJI 

svilo

TYPE 
R7-REAL 
I=INTEGER 

R 

R 

R 

R 

R 

R 

R 

R

CONSTRAINTS 
OR 

ARRAY SIZE 

MAX.lO 

1:NSEG 

l:NSEG 

1 :NSEG 

l:NSEG 

1: NSEG 

1: NSEG 

1: NSEG 

1: NSEG 

1:NSEG 

1:NSEG

Kt 

CS, 

KL 

KLO 

CS 

Kj1

Kilo

First order decay rate (l/day)EGG 

Minimrm decay. rate (l/day) EGGS 

EGG eatrainment rate 

Carrying capacity of the I th 

segmeat for egg concentration 

The fallowing variables are in

put 1a groups of 4, one group 

per sngment.  

Larval first order decay rate

Larva2L minimum decay rate (l/day) 

Larvall entrainment. rate 

rvar, carrying capacity (#'s/TCF) 

The fullowing variables are 

input in groups of 4, one group 

per sigment.  

,uvene I first order decay 

ate ((1/day) 

uvenile I minimum decay rate 

(1/day)

SYMBOL DESCRIPTION 

Use 19-67 Temperature profile if 

KKSW]LI, and TP1967-
2 . If KKSW=l 

and 121967--2, a new temperature 

profile is given. If KKSW=2,

no tenperature profile is to be 

used.  

Specifies the number of different 

*larval age group numbers and 

concetrations to be printed.  

If nm, NCOMRO.  

Specifies if impingement rates 

for jtvenile II and III are 

input (IFACTR7-O) or are to be 

*computed from total number.  

(IFACTR-l), 

The frillowing variables are input 

in girnups of 4, .one group per 

segmeat.



TYPE CONSTRAINTS 

VARIABLE R=-REAL OR 
NAME I=IN'TEC-E-R ARRAY SIZE SYMBOL_ DESCRIPTION 

FVJl R 1:NSEG F I Juvenile I entrainment rate 

TCJ1 R l:NSEG Ci Juvenile I carrying capacity-.  
(#'s/lOOO cu. ft.).  

The following variables are 

input in groups of 4, one group 
of 4 per segment 

SVJ2 R 1:NSEG KJ, Juvenile II first order decay 

rate (1/day) 

SVJ20 R 1:NSEG Kiti Juvenile II minimum decay rate 
0 (1/day) 

FVJ2 R 1:NSEG Fil Juvenile II impingement rate or 
numbers 

TCJ2 R 1:NSEG Cs Juvenile-II carrying capacity*: 
per segment 

The following variables are inpu+ 

in groups of 4, one group of 

per segment.  

SVJ3 R 1:NSEG KJ1 1 1  Juvenile III first order decay 

rate (1/day) 

SVJ30 R .l:NSEG K, Juvenile III minimum decay rate.  

110(1/day).  

FVJ3 R l:NSEG. F JI Juvenile III impingement rate 
or numbers 

TCJ3 R 1:NSEG Cs Juvenile III carrying capacity 
per segment 

SVA R 1:3 KA Adult 1-3 first order decay 
rate (1/day) 

SVAO R 1:3 KAO Adult 1-3 minimum decay rate 
(1/day) (given if IC2P=l1P 

DTE R AtE Duration of egg stage (days) 

DTL R At L Duration of larval stage (days) 

DTJ1 R At J1  Duratinn of juvenile I stage (ays 

DTJ2 R Atj1 1 Duration of juvenile II stage (day



CONSTRAINTS 
OR 

ARRAY SIZE SYMBOLVARIABLE 
NAME 

TJ 33 

DTA 

DT 

TE, 

TSPW 

AEP 

QP 

IU;LAINT 

LPYR 

1AGE 

IEAGE 

QI 

El
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TYPE 
RHEAL 

I=INTEGER 

R 

R 

R 

R 

R 

R 

R 

R 

R

Tstart

-DESCRIPTION 

The time (in days) at which 

all juvenile II's are reclass

ified as Juvenile III's 

(reference from day 0) 

Duration of adult stage. (365 

days for non leap year).

time step 
Number of 
cycle is

through egg cycle.  
age groups in egg 

AtE/At

TEND 

At 

TE

1:NSEG 

1 :NSEG 

1 :NSEG 

1 :NCOMR 

1 :NCOMR 

2;NSEG 
1 :NCHANG 

2: NSEG 
1 ZNCHANG

Duration of spawn period (days).  

Start of spawning referenced 

from day 0 (Julian days).  

Total eggs produced in TE.  

Plant withdrawal per segment 

(cubic mile 
day 

=l~if plant is on; _=0 if off.

The number of years the plant 

in the ith segment will operate 

if it is on.  

Begin of larval age group to 

be accumulated.  

End of larval age group to be 

accumulated 
NO=- Read in pairs; printout 

7diilays total numbers from 

1AGE to IEAGE.  

Fresh water flow (advection) at 

the boundary of segment i for 

a specif ic time. (cu miles/day) 

Dispersion coefficient at the 

bonmdary of i t segment for a 

specific time (square miles! 

dayD.



TYPE CONSTRAINTS 

VARIABLE R-=REAL OR 

NAME I=INTEGER ARRAY SIZE SYMBOL DESCRIPTION 

SLEN R1:NSEG LLexqth in miles of the ith 
segnent.  

AX R 1:NSEG AX. Cross sectional area at theit 
domastream. boundary of the t 

seginent.  

VI R 1:NSEG Vi Volumne of the jth segment.  
(cubic miles) 

TQE R 1:NCHANG Specific time (days) for which 

the advection and dispersion 

pair is to change.  

TP R 1:NEGG Specific time at which-egg 
distribution is to change (days) 

TMIG R l:.NCJ1 
1 Specific time at which 

Juvnile I migration preferenceE 
chaage.  

TMIG Rl:NCJ2 
2 Spzcific time at which Juvenile 

II migration preferences change 
(clays) 

TMIG R l:NCJ3 
3 Speific time at which 

Juvanile III migration 

prefferences change (days) 

YJl R l:NSEG 
1:NCJ1 Migration preferences per 

seguent for juvenile I's for a 

specific time 

YJ2 R1:.NSEG 
1:NCJ2 Migration preference per 

segment for juvenile II's for a 

spaxific time.  

YJ3 R 1:NSEG 
1:NCJ3 Miration preference per 

segaent for Juvenile III's 

fcar a specific time.
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TYPE CONSTRAINTS

VARIABLE R7-REAL OR 

NAME I=IINTEGER ARRAY SIZE SYMBOL DESCRIPTION 

WI R l:NSEG 
l:NEGG, Spatial distribution of total 

ec.Vs produced per segment
for specific time slots (days).  

PP R 1:NEGG Temiporal distribution of total 
eggs produced for given time 
slots (days) 

FEC R l:IEND Average number of eggs 
produced by females in a 

specific adult class.  

FMAT R 1:IEND Maturation of Females in a 
specific age class.  

*FRAT R l:IEND Th~e ratio FEMALES: TOTAL 
NuMrBERS for a specific age 
class.  
NO9IE: read as (FEC, FMAT, 

FRAT) pair 

IDTE Inumber of iterations to go 
thm-u Egg Cycle for 1 time 

stiep of the numerical technique 

(1 is suggested) 

IDTL INumber of iterations to go 
tfrru larval cycle for 1 time, 
step of the numerical technique 

(1 is suggested).  

IDTJl INumber of intentions to. go 
thru Juvenilei I cycle for 1 
time step of the numerical 
teschnique (1 -is suggested).  

IDTJ2 I Number of iterations to go
tbiru juvenile II cycle for 
1 time step of the numerical 

technique (1 is suggested).  

IDTJ3 INumber of iterations to go 
thru juvenile III cycle for 1 

timie step of the numerical 
technique (1 is suggested).  
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TYPE 
R=REAL 
I=INTEGER

CONSTRAINTS 
OR 

ARRAY SIZE

-110-

SYMBOL DESCRIPTION

Starting year'at which model' 

will commence to simulate.  

effects to fish (striped bass) 

population.  

Number of time steps between 

success printouts in. the egg 

cycle. (use 10)

Request printout of 
produaction for each 
and for estuary 0

IYR 

NESP 

PIMPE 

PNEGG1 

PNEGG2 

PLPROD 

PLPTBl 

PLPTB2 

PCEGG1 

PCEGG2

segment 
,of f 
on

current alge (EGG) 
off 
on

Display age (EGG) group total 
numbers 40 +off 

1 + on 

Display larval production 
as occurs 0 4-of f 

1+on 

Display larval production table I0 +of f 
1 ion 

Display larval production for 

estuary only 40 -off 

-9. on

egg group1 -*on display 
concentrations.

40 -).f f 
1 -*on 
estuary

display egg conc. for

VARIABLE 
NA-ME

Display all 
groupsO 0~



TYPE CONST RAINTS 
VARIABLE R--REAL OR 

NAME I=INTEGER ARRAY SIZE SY!*BOL DESCRIPTION 

PEAVG. R Number of days for which. trans
fer from eggs to larvae will, be 

averaged. PEAVG 
DTE 

NLSP iNumber of steps between success
ive printouts in the larval cycle 

PIMPL 1 0o off 

11 =on write impulse larval 
production 

PNLAR1 1I = off 

{1nubr for estuary and segments.  

illR = on Write total larval 

numbers for estuary and segments.  

PJIPRO 1 10 =off 

11= on. Print Juvenile I pro
duction table for estuary and 

segments as.-it occurs.  

PJIPTl 1 10 =off 

11= on Prints Juvenile I pro
duction numbers for estuary and 

segments.  

PJIPT2. 1I =of 

il=off Print total Juvenile 

I for estuary total.  

PC1A=1oI Display -larval age group 

concentration for estuary and 
segments.  

PCLA1 I { onI Display total larval 

=oncentrations.  

PLAVG R The number of days for which 

transfer from eggs to larvae 
will be averaged.PLAVG 

SL
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TYPE CONSTRAINTS 

OVARIABLE R=-REAL OR 

NAME I=INTEGER ARRAY SIZE SYMBOL DESCR .IPTION 

NJISP INumber of steps between success
ive printouts in the Juvenile 

I stage.  

PIMPJ1 
0 of 
11 f print number of Juven

ile I's 'impulsed.  

1PN-on.. print total number 

Juvenile. I's by age group for 

the estuary and ,segments.  

PNJ12 I{0 =*off 
on print Juvenile I total 

numbers.  

PCl = { on print Juvenile I con

c entration for each age group.  

=Cl Io{ n print total Juvenile I 

concentration.  

PJ2PRO 1 (0 =off 

1 = o.print Juvenile II pro

duction calculations as they are 

computed.  

PJ2PT Ion~2 print the results 

stored in the Juvenile II pro-, 

duction table.  

PJ2PT2 1I Joff 
11 on print only the total 

number of Juvenile II's produced 

in the estuary.  

MJUV1 1 (1= of 
11 onIndicates that juvenileI 

migration preferences are input.  

PJ1AVG R The number of days over which 

transfer from larvalto juvenile I 

stage will be avrgdPJIAVG 
SJI 

NJ2SP IThe number of time steps between 

successive printouts in the 

-112- Juvenile.II stage.



VARIABLE 
NAME 

PIMPJ2 

PNJ21 

PNJ22 

PCJ21 

PCJ22 

PJ3PTN 

PJ3PTC 

MJUV2 

PJ2AVG 

NJ3SP

PNJ 32 

PCJ32

CONSTRAINTS 
OR 

ARRAY SIZE

-113-

SYMBOLI DESCRIPTION

TYPE 
RREAL 

INTEGER 

I 

I 

I 

I 

I 

I 

I 

I 

R 

I 

I 

I

0 =of f 
1 =on 

juvenile 

trations 
groups.

print total number of 
II's 

print total concen

of Juvenile II age 

print total concen-

tration of Juvenile II's.

40 =off 
1 = on print Juvenile III 

production table.  

1 = o print total Juvenile 
III's produced in estuary.  

11 o Specifies if Juvenile 

II migration preferences are 

given.  

The number of days for which 
transfer from Juvenile I to 

Juvenile' II will be averaged.  

PJ2AVG 
SJ2 

The number of time steps between 

successive printouts-in the 

Juvenile III stage.  

11 on print the total number 

of Juvenile III's in the estuary.

= off .  
= on display 
Juvenile III.'s

concentration 
in the estuary.

0 off 
ii=on print number of.  

Juvenile II's impulsed.  

1 o print total numbers 
in Juvenile II age groups.



TYPE CONSTRAINTS 

VARIABLE RFREAL OR 

NAME I=INTEGER ARRAY SIZE* SYMBOL DESCRIPTION 

PAIP=Non print total numb er-of 

adult l's recruited.  

PAIPT = on. print-total concen

tration of adult-l's recruited.  

MJUV3 1 0 = off 
1 = on Specifies if Juvenile 

III migration preferences are 

given.  

CO1N = on compute entrainment.  

1OM = on~ compute impingement..  

PEENT 1 0 0off 
I]1 on display egg entrain
mernt rate.  

PNEEN I The intervals at which plant 

entrainment of eggs is to be 

computed (time steps).  

PLENT1 = on~2 print larval ent rain

ment rate (numbers/day).  

PNLEN I. The interval (number of time 

steps) at which larval plant 

entrainment is to be printed.  

PJENT 1I = of 
11 = on display Juvenile I 

entrainment.  

PNJ1EN IThe interval (number of time 
steps) at which Juvenile I 

entrainiment rate (numbers/day) 

is to be displayed.  

PJ21MP 0 j = off 
1 1 o print Juvenile II, 

impingement rates.
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VARIABLE 
NAME 

PNJ21W 

PJ31MP 

PNJ31M 

SL 

Sil 

SJ2 

SJ3 

T1967P 

NTEMP 

TEMPER* 

TEMPER* 

TCUT*

TYPE 
R-REAL 
I=INTEGER 

R 

R 

R

R 

R 

R
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SYMBOL

CONSTRAINTS 
OR 

ARRAY SIZE 

1:NSEG 
1 :NTEMP 

NSEG + 1 
1: NTEMP 

1: NSEG The critical temperature below 
whicli eggs die for each seg

ment (OF).  

* 2Tese values are input only, 

if !rl967P = 2.

-DESCRIPTION 

The interval at which Juvenile.  

II impingement rate is to-be: 

displayed.  

1 o print impingement 
rates for Juvenile III's.  

The interval at which Juvenile 

III impingement is to be dis

played.  

NOTE:- # OF AGE GROUPS 
=STAGE LENGTH 
TIME STEP 

FOR EACH EARLY LIFE CYCLE.  

At in larval stage (days)..  

At in juvenile I stage (days).

At in juvenile II stage (days).  

At in juvenile III stage (days).  

= 0, no temperature profile 

=1, use .1967 temperature profilE 

= 2, read in new temperature 

profile.  

Number of input values in the 

temprature profile for each 

segirent. (=. 0 of T1967P = -0) .

If Ti967P = 2, input 
segment/time (OF).  

Days (reference from 

at v~ich temperature 
are to be initiated.

temperature/ 

day zero) 
profiles



TYPE CONSTRAINTS 

VARIABLE R=REAL OR 

NAME I= INTEGER ARRAY SIZE SYMBOL DESCRIPTION 

If IMODEL =2 or 3 the following 

inputs are required.  

Isw I 0.f 

11 o plant operation.  

IEND INumber of adult year classes.  

LYR I 'Number of yea rs the model is to 
simulate.  

KSTP INumber of steps between printou ts 
in early life stages.  

TCUT R Time at which temperature cut
off occurs.  

TSTART R Start of spawning (Julian day).  

TEND R .Time at which Juvenile II's are 

reclassified as Juvenile III's.  

PJ2 R Q<PJ2<1.0 Specified Juvenile.II fractional 
survival.  

IKX 0 O= off 
11l=on compute Juvenile II 
decay rate.  

ICP INumber of adult classes for 
which compensation is to 
occur 

ISKP I 0 of f 
11= on permit printouts to 

occur in early stage computations 

1ST. I Starting year at which adult 
printouts will occur up to.  

IK I The "year" step or multiple at 
which adult printouts will 
occur.  

IEN IStarting year at which adult 
printouts will occur until the 

last Year that the model simu
lates.  
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VARIABLE 
NAME 

TRT 

N 

ILQP 

INCPOP 

PINC 

QQ 

V 

FKILL 

IPL; 

P 

DE 

NSPAN 

TIM 

TIMW

TYPE 
R--REAL 
1= INTEGER 

R 

R 

I 

I 

R 

R 

R 

R 

R
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SYMBOLj

I CONSTRAINT 
OR 

ARRAY SIZE 

1: LQP 

1:5 

1:5 

2 :NSPAN 

1 :NSPAN-l

DESCRIPTION 

Input if IMODEL =2, computed-in 

TMODEL if IMODEL =3. This is 

the ratio of adult l's in the 

transport to the totally mixed 

model. Used to make the totally 

mixed resemble the transport 

model.  

1 = on print input parameters 

Number of plant input intake 

flows (year-by year basis).  

1 0 = off 
1 = on if increasing pop u

lation is desired.  

Population percentage increase 

to use (input as a fraction).

if ISW =1, input the following: 

Yearly-gross plant withdrawals 

(cubic miles/day).  

Estuary volume (cubic miles).

impingementGross entrainment and 
factors for estuary.

Number of years plant will 
operate.  

Total eggs produced during 

spawning in the estuary.  

At for eggs, larvae, juvenile.I 

through III, respectively (days).  

Number of weights + 1 in the egg 

time distribution.  

Day at which production weights 

are to be superseded.  

Temporal distribution for egg 

production rate computations.



TYPE 
R-REAL 
I=INTE-ER

TIMT 

DCY 

DCYO 

SPAT 

SMAT 

FEC 

PNDAY 

CHAR 

IMPUS 

MULT

CONSTRAINTS~ 
OR 

____I ARRAY SIZE

R 

R 

R 

R 

R 

R 

R 

R
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VARIABLE 
NAME

1 :NSPAN-l 

1:3 

1:3 

1: IEND 

1: IEND 

1: IEND 

1:4 

1:6,

40 = off 
1= on impulse.  

multiplicity.

A set of the following is ,to be 

inprnt for each of the early 

stagses in the format that 

fol]Lows: 

Desraription of early stage.

SYMBOL DESCRIPTION 

If a temperature cut-off time 

is -,p e c ified (TCLJT), the weights 

at vihich eggs survive to the 

larwal stage (based on time TIM) 

arel -to be input. Set to 1.0 

whem TCUT =0.  

If rMODEL 2, the following 

is =required: 

First order decay rates for 

adu]L-*t 1 through 3, respectively 

(1/3.ay).  

If ECP = 10 and =73, DCYO is 

inpuit; otherwise, no input 

req. i ired. DCYO is the minimum.  

decaiy rates for adult 1 through 

3, respectively (day-l).  

Ratito of females to total adults 

per :age class.  

Matmaration of females within an 

age: tclass.  

Averazge fecundity of females 

with-in an, age class.  

Number of days over which trans

fer- from stage to stage (early 

stages) will be averaged.  
PND1AY (1:4) 
DE CL:4)



TYPE [ CONSTRAINTS 
VARIABLE R7=REAL OR YBL 

NAME I=INTEGER ARRAY'SIZE SYMBOL_ DESCRIPTION

First order decay rate (1/ay).  

Minimum decay rate (1/day).  

*Carxying capacity (#Is).  

Stage duration (days).  

Spavm period (not 'specified 
for Juvenile III) .

If J-HODEL = 3, specify inputs 
Accarding to IMODEL = 1 first; 
then, specify inputs according 
to fl!ODEL =2, noting exceptions..

KX 

KX0 

YS 

DTE 

TE
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--IN PUT2-PNC/L!IS$- CREATE :02/01/73,11 2 7 :3 7 FREQ:11 '5I1ZE :5 BACKUPO:2/02/. 7 3, 

@05:21:38 KIND:DISK KEY:1 LIFE:PERM ACCESS:UPDATE 

IL 
1000--SBROUINEINPUT--.  

1010 1INTEGER PIMPE,PNEGGI,PCEGG1 ,PNEGG2,PCEGG2:,PLPROD,PLPTB1,PLP-T 

1020 INTEGER PIMPLPNLAR1,PCLAR1 ,PNLAR2,PCLAR2,PJ1PRC,PJ1lPT1,pJlP 

*1030-----,NTEGER PIMPJIl,PNJl1,PCJII,PNJI2,PCJ12,PJ2P:ZOPJ2P.TlPJ2P.T
2 

1040 INTEGER. PIMPJ?,PNJ21,PCJ21,PNJ22,PCJ22,PJ3PTN9PJ
3 PTC 

-1050 INTEGER PEENT,PNEEN,PLENT ,PNLEN ,PJ1ENT ,PNJ1EN 

-10 60. -1 N T E GER PJ 2 1MP ,PNJ 21 PJ3 I MP I PNJ311A 

*1065 INTEGER PNJ32,PCJ32 ,PA1PTN,PA1PTC,CONENT,CONIMP 
1070 CPMMON/ML E /SVE(25,SVDA2 5)F VE2 5)TC E (25), SVL ( 2 5) 9SVL ( 2 

--05 .FVL (2 5)TC LC(25)SVJ 1 C25),SV J10(2 5 1,FV J1 (2 5)TC Ji( 25 ) tSVj2 (
2 

1080 2 5SVJ 2 ( 2 ),FVJ2(25),TCJ2(251),SVJ3(25 ),SVJ3O(25),FVJ 3 (25),TC-1

*1085 3 NEGG,AEP,CTE,TL,DTJ,DTJ2DTJ3,DTA,TE,I(25,10.),TP(IC),Pp(l 
-1090 - 4DT tlICP , IENDtSVA (20,F E C (20) Y,FRAT 120,FRA T(20 )-,5VAfC201 F A C7 

1091 5,TJ33,TSPW 

1095 COMMON/ PLANT/LYR ,L PYR(2 5)Q P (25,K P LA N-T(25 ) tKK 5W, 10PT 

'1130 *Q(51)EP(26) ,EI(25,10) ,.TQE(1Q),DI (25) 

-1140- C 0M MON / MI GRT/T M IG10,t3)tN C J1 N C J 2NC J.3 Y J.1 2 510) YJ2(25,lC) 

Y-142 --- j lYJ3(25,10)-

~1144 COMMON/COM PRT/NCOMRlAGE (10), IEAGE( 10) 

1150 CtPH.MON/INI4TAL/LEcGG,LCHA,T,KNOW,JEGG,JLARV,JJl ,JJ2,JJ3, 

1_i16 C *LPIXNLPIXI11DAYI FINAL PRMTS 5 AUX( 16,25) TEMPER( 26,55) INTE 

-1170 *T19 6 7P ,T C lT(2 5 

1180 COM4MON/I DSTEP/I'DTE,IOTL,IDTJ1 , ICTJ2,IOTJ3, IYR 

11g0 -- C.MM 0N/E G TND/N E SP, P I MP EPNEGGl,PhEGG2,PLPRO.D,PLPTBl9 

1200 *PLPT52., PCEGG1, PCEGCG2 ,PEAVG 

1210 COMMCN/LVIND/NLSP,PIMPL,PNLAR1PNLAR2PJIPRDPJIPTl ,PJ1PT2t 

=-2 12 0----- PCA2,LVG

-1230 COMMON/ JlI ND/NJ I P P IMPJ1 PNJ11IPNJ12 PCJI 1 PCJ1 2 t 

L 1240 *PJ2PROtPJ2PT1,PJ2PT2,MJUV1,PJ1AVG 
- 1250 -- CCt I'N/J2lD/NJ25P,PIMPJ2,PNJ21,PN4J22,tPCJZ1l9PCJ

2 2?---- 

1260 *PJ3PTN,PJ3PTCMJUV2,PJ2AVG 
1270 CCHMUN/J3IN0/NJ3SP,PNJ32,PCJ32,P7A1PTNPAIPTCMJUV

3  
__ 

-18 -CIV~MCN/E I MP/ CONENT ,CON ItP ,P EENT , RNEEN ?P LENT tPNL EN 1 

- 1290 *PJ1IENT 9pNJ 1EN ,PJ2 IMP , PNJ2 IM,9PJ3IMPPN J3I M 
100 CMOTISTP/SLtSJ1 ,5J2, 5J3 

-- 1m310-- 10-FCRMAT( 
* 13 20 C RE.AD INPUT DECAY RATES FOR THE EQUILIBRIUM CONDITION AND FOR 

1330 C T1FE CASE WHEN TI-E CURRENT CCNC. IS EXTINCT OR AT THE BO0TT CM C F 

-71-34n C LGIS5T IC C UR VE.  

-1350 C TI-E DECAY RATES FCR THE EQUILIBRIUM' STATE FOR EGGS, LARVAE, JL'V 

1360 C TH~RU JUVENILE' 3 AND FOR THE ADULT STACES ARE SVEiSVL,SVJ1,5VJ29 

1l3 70 C AND: SVA(1U13 ADULT YEAR CLASSES), RESPECTIVELY'. 

1380 C THE DECAY RATES FOR WHEN THE POPULATION IS TO BECOME EXTINCT Fi 

1-390 C EGGS, LARVAE,JUVENILE 1 THRU JUVENIL3 ARE SVO,SVL0,SVJ10,SVJ2C, 

:140C5VJC_*V3ot, RESPECTIVELY.* 
141-0 READ(5,1C)N SEG,NEGG,N4CANG, IENDLYRICP,IOPT,NCJ1 ,NCJ2,NCLJ? 

1411 1KKSW,NCOMR,IFACTR 
* 40READ (5 ,10) SVE (J) .SVC(JtFVE (J),TCE (J),J~INSEG) 

1425 READ(5,10)(SVL.,) SVLO(J) F:VL(J),TC'L( J),J=1,NSEG) 

1430 READ(5,10)(S VJ1(J),SVJ10O(J).FVJ1UJ),TCJ1(J),J=1,NSEG)
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~-1413 5 -- -- READ(5,lO)(SVJ2(J),SVJ2O(J),FVJ2I)TCJ2(j),J=19NSEG) 

.1440 READ(5,1 ) (SVJ 3 (J),SVJ3O(J),FVJ3(J),TCJ3(J), 
JlNSEG) 

1445 READ(5,10) (5VM(J),J=1,3) 

14 50'-' IF(lICP NE '.O)READ(5,1O)(SVAC(J)f VNIE TRL 

1540 C THE LENGHT IN DAYS OF THE STAGES EGG, LARVAE, JUVEIE1TR 

1550 C JUVENILE 3 IS GIVEN BY DTE,DTL,DTJI,DlrJ2,DTJ3, RESPECTIVELY.  

- 1560 - -__ C' FOR ADULTS THE ST AGE L ENG1HT IS .DTA ( I% DAYS) . -THE TI VE AT WHI CH 

1570 C, IT IS ASSUMED THAT ALL JUVENILE .2'S BECOME JUVENILE 315 IS GIVENli 

1580 C TJ33. TE IS THE LENGHT IN DAYS OF THE' SPAWNING PERIOD.  

1590 C DT TS THE INPUT T IME STEP TO FE USED -wURING' THE RUNGE KUTTA

1600 C CALCULATICNS IN THE EGG STAGE.  

1610 C TSPW TS THE TIME REFERENCED FRO-M *DAY l.ERO 'THAT SPAWNING IS TE BE 

1620-- C-AEP IS'THE INPUT AVERAGE EGG P-RODUCTI.ZN IN THE ESTUARY (EGGS/DA.Y 

1630 READ(5 ,10) CTEDTL,DTJ1,DTJ2,TJ33,DTA,DT,TETSPW,AEP 

1640 READ(5 ,10 )(OP (J ),J=1 ,NSEG 
___ 

-_1642 ---- ----- RE AO ( 5 10 )(KP LANT (J) ,J =1,N 5E G 

1644 READ(5,10) (LPYR(J) ,J=1,NSEG) 

1650 
IF (NCCVR.NE .0)READ (5, 10 IAGE (J),lEAGE(J),J1,NCOPMR) 

__ 

---17 30 - Q I-A1 :NE G, 1 :NC HAN G) I S .TFE FLOW IN SEGMENT _L-AT TIME Jo 

1740 -C EI(l :NSEG,:NCHANG) IS THE DISPERSION COEFFICIENTS AT THF.E 

1750 __C BOUNDARY BETWEEN SEGMENTS AND FOR TIME NCHANG._____ 

-17 60'-- -7-DC -20 J =1,NCHANG.
1770READ(5,10).(QI(LJ),L=2,NSEG) 

1780 R EA D ( 5,10) (E ILJ),L 2,NS5E G) 

90------20-CCNTINUE 
- 80C SLEN(1:NSEG) IS THE SEGMENTLENGHTS.  

1810 C A X ( I:SEG ) 1S THE CROSS SECT IbNAL AR'EX FOR EACH S EGM ENT A T. TF E 

1820 -C 1) N'N ~T 5TREMi -B PU N D A I E 

1830 C EGG PRODUCTION RATE 1:NEGG OVER THE EST UARY.  

1840 C P (1 :NEGG) IS THE FRACTION OF THE AE P 6HICH WILL OCCUR IN THE 

~T5OCW_-_CEEKS *OF PRCDUCTICN 1: NEGC.  

- 1860 READ(5,10) (SLEN(J)qJ1I,NSEG)(AXfiJ) ,J~l NSEG) 

-18 70 C VI(1 :NS5EG) IS THE VOLUME OF EACH S EGMENT (CU. M. ___ 

-1880 READ(5,10)(VI(J),J=1,NSEG) 
1890 C 

1900 C READ TIME FOR FLOW CHANGES AND EGG PRLFDUCTION CHANGES, 

- 1910C MIGRATICN TERMS

-1920 C TOE(l UICHANG) 1S THE TIME REFERENCED FROM D-AY ZERO FOR WHICH 

-19 30 C. FLOWS 01 AND DISPERSIONS El WILL CHANIKE.__ 

-1-940 - -- R E RAD( 5 ,10) TE(,JNCNG- _ 

1950 C TP(1 NEGG) 1S THE TIME REFERENCED FROI$W TIME Z.ERO FOR WHICH THE 

1960 C EGG PRODUCTION RATES WILL CHANGE. ___ 

E-197O--- -- -- READ(5,10) (TP(J),J1l,NEGG) 

*1980 C YJ1,YJ2 AND YJ3 IS THE DESIRED FRACTI-TNAL PERCENT OF JUVENILE 

1990 C JUVENILE 3'59 RESPECTIVELY THAT ARE Tff- APPEAR IN SEGMENTS 1:NSE 

1l9921 READ(5,10) (TMIG(J,2) ,J=1,NCJ2)

1993. READ(5,10) (TMIG(J,3) ,J=1,NCJ3) __ ____ 

-1993 
R0 2 D(5 JK= 10 CJ ) (TMTG __________J 

~ 2001DO-26 JKl NCJ2 __ 

W 2010 -25READ(5 10) YJ2(J,JK),J1l,N\SEG) 

2011 DO 27 JI(=lNCJ3 

2020 27 READ(5,10) (YJ3(J,JK) ,J=1,.NSEG)
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-2 0 30 . 2040 
2050.  

-- '2060 
2070 
2080 

* 20Zo90 
2100 

-2110 

2130 
2140 

:-- 215 0 
2160 
2170 

-218 0 
2190 
2200

------ C-W w( 1 :NSEG, 1:NEGG) ARE THE WEIGH-TS APPLIED TO AEP- T0 -DETERMINE 

C.THE APPROPRIATE EGG PRODUCTION RATE PER SEGMENT FOR THE GIVEN 

DO, 30 J=1,NEGG 
- ------ 30-READ (5910 )(W I(L, J)9L=1 NSEG) 

READ ( 5, 10) ( PP(J ) 9J=l ,NEGG) 
C DTJ3' IS THE COMPUTED STAGE LENGHT OF 'THE JUVENILE 3 LIFE STAGE.  

DT J3=3 6 5 .-T J33 +T5P W 
C FEC IS THE FECUNDI TY OF FE~'kLES IN EAfH ADULT AGE CLASS.' 
C FMAT IS MATURITY OF FEMALES CAPABLE OF SPAW.NING.  

C RTIS THE-SEX RATIO OF FEMALES TO MtkE5 WITHIN AN-ADULT AGE- CL 
READ(5,10) (FEC( J) ,FMAT(J) ,FRAT(JI),J=l ,I END) 

C .. ... .READ COUNTERS FOR THE 4UVB'ER CF TI MES TNE RUNGE-.<UTTA 
-~00* C~..LL EE EXECUTED TO GO FROM AGE GR OUP TO AGE GROUP W ITHIN, 

Co. .. A 5INCLE ITERATION FOR EACH EARLY LIFE STAGE.  

REA D (5 , 10 ) I DTE, I DTL, I OTJI, I DT J2,IDETJ3 t I YR 

* C... *R.EAD PRINTCUT INDICATCRS FOR THE EGG. STAGE'.-
READ (5 ,10 )NESP,,P IMPE ,PNEG,1, PNIEGG2,LPROD P-LPTB1 9 

*PLPTB2 ,PCEGG , PCEGG2 ,PEAVG

--220 C7...READ LARVAL DRINTOUT INDICATORJ.  
-, 2 2 20 READ (5110 )NLSP,PIMPL, PNLAP1 ,PNLA T,PJIPRO PJlPT1 , 

- 2230 P J 1 PT 2 ,P C LA R1 , PCLAR 2 ,P L AVG ---____ --

2240-----C;...=0..P-o-EAD JUVENILE 1 PRINTOUT INDICATORS.-
2250 READ(5,10)NJ1SP,PIMPJI ,PNJ11,PNJ12,PCJ11,PCJ12,PJ2PRO, 
2260 *PJ2PT1,PJ2PT2tMJUV1,PJ1AVG___ 
2270 C;.PA JUVEILE 2 INDICATORS. 
{R 228 RAD(5 ,10).NJ 2S P ,P IM PJ2 , P NJ21 ,P hJ21, PCj2 1,PC J2 2 

2290 ... *PJ3PTN ,PJ 3PTC , MJUV2tPJ2AVG 
2300'. - -C;...0 -P FAD JUVENILE -3 PRINTOUT - NDICATKCRS.---
2310 READ (5,10 )NJ35P PN4J32 PCJ32 PAlPTN,PAlPTC MJUV3 

2320 C .... ..PREAD ENTRAINMENT AND IMPINGEMENT PRINTOUT INDICATORS.  
23 3 C - - -R E A 0(5 10 )CO0N E NT ,CON1 P ,PE E NT ,P XE:EN, P LE NT , PN L EN 

-2340 *PJ 1ENT OPNJ 1EN , PJ 2IM P , PNJ2 I MPJ3 I -, PN J3I1M 
-2350 C.......READ TIME STEPS To BE USED IN THE RUNGE-KUTTA FOR THE 

~-23 60 -----C ;.EARLY LIFE STAGES - LARVAEJl THR U J3-
* 2370 R~*0EAD(5,10)5L,SJ1,5J2,5J3,t197,T 
2380 C ...... CHECK IF A NEW TEMPERATURE PRCFILE IS TO BE INPUT.  

E72385 C. .I F T1%67P=2,PREAD NEW TEMPERATURE PROF ILES,
- 2390 CT9PNE2RUN 
-2400 C. .. ... A NEW TEMPERATURE PROFILE IS TO -BE INPUT ON A PER 
~2410 C..S.EMENT BASIS.- 
2420 N*'N=NSEG41 
2430 DO 40 J=ltNN________ 

-7r2440 --4O-READ(5,I0 )(TEMPER (J,K )tK=IfNTEMP)_--
- 2450 C......READ THE CRTCLTEMPERATURE VALUES FOR EAHSEMc 

-2460 READ (5,10) (TCUT CJ) ,J=1,NSEG) __ ____ 

~2470 --- --- RETURN 
2480 'END 

IQ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _
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TPl9 67: 

Functional description: 

TP97establishes the 1967 temperature profile for the 
given run.  

Inputs: none 

Equations: none

outputs: see output arrays 

TEMPER 

TCUT

Subroutines called: none 

Referenced by: 

flNTIAL - initialization routine

-125-

-Quirk~lhwlcr tW9 Matusky Engineers



TP1967*

-126-



1 1L~ U' i4'U u I~ zi.N L I FL rFLII; -''I-..-, 

I L 
-. -SUBROUTINE TP1967 

1010 CCMIMON/lN IT AL/LEG,LCATKNOW 
JE GG JLR , JI J2 ,JJ3 9 

1020 *LP IX, NLP IX I IDAY, IF I NAL 9PRIIT ( 5 ) vAUX ( 
6 1.25,TEPRC2 55NT 

1020 *T1967PTCUT(25) 

~40 DAA(TEM'PE R( I , JJ =1 55 )/52.., 52,52 .,52 , 52 .5 53 53 .3 , 

1070 -70.8,72.,72.5,73.,-3.574.,74.5,7'5.,75.2,75.4,75.7,75.9' 

1080 *7f 1 764 7 66 ,7 6. 8977:'0, 77 o2 ,77. ,
7 7 5 7. ,77.8,78.  

109O0 DATA (TEMPER(2,J) ,J-l1,55)/51 . ,51 .,51 . 5~1 . ,51 o2,51 .5,51 .8, 

1100 *2 ,22q25 5 . ,3 ,3 5 5 .5 . ,5 ,-5 5 5 .5 . :6 7 

.1 130 *72713, 74 574 .3,74 .975-75 74.39,74.1J6, 
4 ,7.3 7.1 47 

-1140 DATA (TEYPER(3 J ) Jl55)50.5.50.50..5509.,50 o, 

1150 50651.3,52.,52.3,52.7,5'2.,,53--3,53:-.7,54. 
,54.8 ,55.7,--'-

1160 -56.5,5.7.4,58.2,59.59.3,59.7,6.6-8B61.76.,34 

1170 *64.265.,658,66.7,675,8.469.27,7.tl372,2 
- -110--------'- *72.7,73,73,73.3,73.5,737,73.9,71!*74.1, 7 4 ,3,7L*,5, 

7119 0 *74 .6t74.*8,75.- ,75/ 

-12 0 0 DATA (TEP,53,5Y.Jl 55 5., 53.,5.t3,o5.  

1220 *57 3 5 7 95 8 .45 95,95, 06 
.67 t 6 1 46 2 o1 ,62.  

1230 * 64.3,6 5 t65 .6 , 66 .2 ,6 69 ,6 7.5 6 8 .1 ,b6 .8,69 .4 70.7 0.4 

1250* *75.3,75.7,76. ,76.3/ 

1260 DATA (TEMPERI5.,J) ,J=1 ,55)/52.,52.,52 
.,52. ,52.,52.,52.7, 

1270 5 6.o6, 5 7. 5 ,5 8 .359. 2,60.,6 0 5 6 1 .1 61 .6,62.2,9-6 2.7, 63 .3, 

12890 *63.8,64.4,65.6 ,5 .7,66.3, 6 957r 5 

13 10 *76.5/ 

t 1320 DATA (TEMPER(6,J).,J1,55)/52. 5
2 .,52 ,752o ,52.,52o, 

130*57.t57.3,57.7,58.,58.58.,58.58.3c 
.75.59359 

1370 -71 3v7 1 o7 72.s,72 3/ 

1360 DATA (TfPR7Jr=15)5lt51' 
,15 5 

1400 *56. 5 35.,7,5.,775.,8~,875. 
93 

1410 *59.7,60.,60.8,61.7,62.*5,634.4,*64 -2 tfi.965.3,,65.6,66., 

-14230 , *66.3t7.,6 .3,7077.7.3/8,836b',
9 ,9.,96 

1440 DATA .. 
.EPRSJJl,5 5.5. 5.5.,1.5 6, 

-1450 * 5 52 .3, 52 . 9 , 5 3 .6 i5 4 9 5 5 5 5 o3 t5 5 o75,L 5 6 .3,5 6 .7 ,57 o,57 .3 

1460 * 57 .7 ,5 8 .,58 3 95 87 5 9 5 9 o3 , 5 .7 t6 6 0.8 ,61 .716 2.o5,63. 4 

1470 *6 4 .2, 6 5 .65 8 , 66 o7 6 7 5, 6 8. 4, 692,. 29m, 7 0. 3,7 0 .5 ,7 0. 8 ,7 1 

1 4 80 - *71.3,71.5,71.8,72. ,72.3972.5,72.8,i'-.,73.4,73.8,74o3,74.7/ 

1490 DATA '(TE.MPER(9,J ),J-1 5 5 )/0 ., 1 .,2.B 14., 5. 96ot7.,98o,9 o 

1500 *10 t I1 012.,13.,1 15.16.17 . 13 19 2 0. ,2 1 .,22 .,2 3 2 

1510 *401. 4 .27o.,434.24.53. 47. 4 8.933. 0.51o5253 

*1530 
- - DATA(TCUT U) ,J1,3)/70.70. ,70.,65.,4"60./ 

__ 

15.C REmTt U'N 
1560 E ND 
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PARSUM: 

Functional Description: 

PARSUM computes the total number entrained or impinged for the curre nt 

e Iarl .y stage considered on a per segment basis. These numbers are.-summed 

to yield the total entrained or impinged in the estuary.  

Inputs 

xvAL -current numbers-entrained or impinged 

TB -begin time of interval 

TE -end time of interval 

NSEG -number of segments in estuary 

ISW 0 perform initialization 

ii-bypasz stage initialization 

Equations: Using trapezoidal rule.  

total nos. (entrained (TE_- TB (Nos TE + NST 
{ or - 2 NS 

~impingedTBT) 

where: 

NOST numbers entrained or impinged at TE 

NOS TB =numbers entrained or impinged at TB.  

Output,: Report on cumulative total numbers entrained or impinged in each 

segment and in the estuary for the current stage considered.  

Referenced by: TMODEL 

Subroutines called: None.
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-PAU- PNCIIB CREATE:02/O1/73,11:27*35 FREGC1l SIZE:1 AKP020/3
*05:21 :39 KIND :DISK KEY :1 LIFE:PERM ACCESS :UPDATE UN:SPN 

100SUROUIo PARSUM(XVALfTB,1TENSEG,ISW)7 
110 D IME N SI 0N. X VAL (1I ,X TV A L2 5 ,SK T(2 5 
120 IF(ISW)l0,10,20 ____ 

7 130 10 S1TI=0.
'-140, DO 15 J=1,NSEG 
150 SY T ( J=0 .___ __ 

16C - -15: XTVAL( JI =0.--___ 
170 ISW=1 
180 20 DT=(TE-TBB*0.5 

* A90 ~~~-DC *30' K=l NSEG - - _-- 

200 XTVAL(K)=DT*(XTVAL (K)+XVAL(K)) 
210 SKT(K)=SKT(K)+XTVMAL(K) 

-220' 03 5YVT1=SKT1.+XTVAL(K)----------------____ 
230 ,WRITE(12,40)SKT1, (SKI CL),L=1,NSEG) 
240 4C FORMAT(1X, 'TOTAL #=' ,F8.0,8(1X,F8.0)) 

~250-- -DO 50 K=1,NSEG._ 
- 260 50 XTVAL(K)=XVAL(K) 

270 -- B__ T E 
-2 8 -R E TU R N -- _ ______________________ 

290 END

a
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TMXINV: 

Functional description: 

TMXINV separates the A-matrix discussed in the section on the analysis into 

a strictly lower and upper triangular matrix. It then proceeds to obtain 

the inverse of both matrixes such that A-1 is obtained.  

NOTE: A =LU 

A- = 1

Inputs: calling sequence 

B lower diagonal of A-matrix 

A main diagonal of A-matrix 

C upper diagonal of A-matrix 

NSEG number of segments in estuary 

BINV output matrix All 

AL elements of lower triangular matrix 

G elements of upper triangular matrix 

SLINV inverse of lower triangular matrix 

UINV inverse of upper triangular matrix.  

-131
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Equations: 

Let A 

Derive L a nd 

A = LU

cl 

a2 

03 

0
0

o bn

0

cr1-1

that:

a2 

b 3 

0 

0

0

0 b 
n

0 
0 

D 1

-132-
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where:

and

U. =

0



The elements of L and U are:

a, = al 

Y,= /a

for i

for i =1,2,... ,n-1.'

A- U-1 L-1 

The ele ments of U71 ar?--:

o for j i 

1 for j=i 

i-1 
(li+j I for j > i..

The elements of L-1 are:

a: 

[0

for i =j 

for j* >i

(-1) 1+) Iib' 

i 
Ia' 
n

Q'Uirk,La-.lcr Fe Matusky Engincers

ctj = -b ii 

yi= ia

=2, .. n

Note:

U.. = 
1)

1)j =

'5
for j < i
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output: 

OBINV Inverse of matrix A.  

Subroutines called: 

MXMUL -matrix multiply 

Referenced by: 

TMODEL - transport model.  

-134-
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TMXINV
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S---PRINTF TM-XINV -FORTRAN 

SUBROUTINE TMXINVCBt ACNSEG,8INVALGSLINVPUINV) 

DIMENSION SLINV(25s1)PUINV(
2 5 pl) 

-C.-.EMAT.=LTRI*.UTRI,; ,BINV=UINV*LIIIV----

C COMPUTE THE ELEMENTS OF THE LOWER 
TRIANGULAR MATRIX IN 

7) C COMPUTE THE ELEMENTS OF.THE UPPER 
TRIANGULAR MATRIX IN ARRAY G.  

SB AL(1)=A(l) 

Do 10 I=2pNSEG 

6110 G(I)=C(I)/AL(I) 

0 C- ZMPU)T E LI1N V.. STORE _-IN-.-SL NV_ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ 

DO 50 I11,NSEG 

C~. F(I-)1520 P2
5 

15SLINVUFJ)=0 
GO TO040 

20 SLINV(IJ)1.0/ALCi)_________ 
__________ 

Go T40.  

* 25 DENOM1._ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ 

K=J+1 
DO 30 L=JFI 

* 30 DENOM=DENOM*AL(Lb) 

Do 35 L=KFI 

30 CNTI=NU*(L 

50 CONTINUE 
C 0 COT INUESOE NUN 

C.DO 90 J1,FNSEG 

60 UINV(IPJ)0.o 

65 UINV(I#J)1.o 
GO TO 90 

70 K=J-1 

PROD1._____________________________ 
DO 7b L=IPK*RO 

75 PRODPROD*G(L) 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

90 CONTINUE _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

100 CONTINUE 
C COMPUTE BINVUINV*L.INV 

CALL MXmuL UNLINVPNSEGP NSEGF 
BINV) 

________ETURN___ ______________________ 

_______ 

END 

'12a 225> 
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MXML.  

Functional Description: 

MXMUL computes the product of any two n x n matrices or. an n x m and m x n 

matrices.  

Input:, 

A (aij) 

B =(b..) 

NROW -number of rows. in A 

NCOL -number of columns in A and number of rows in.B.  

Equations: 

AB -the product matrix.  

Subroutines called: None 

Referenced by: 

TMODEL 

TMXINV 

FCT 

MIGN 

PATCH2 
-137
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MXMUL
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- ?XMUL-PNC/L IB$ CREATE :02/01/73911:27:32 FREQ :11 SI.ZE.1 BACKUPD:.2/02/ 7 3 9 

05:21.:41 KIND:DISK KEY:l LIFE:RERM ACCE55SUPDATE 

--1 000 ---- -SUBROCUT I NE M XMULC(AB,NROW,NCOL,AB)'

1010 DIMENSION A(25,1),B(25,1)tAB(2
5 tI) 

1020 C 

-100 CINITIALIZE THE RESULTANT PRODUCT MATRIX AB(NROW,NCOL) :TC ZE 

1040 C NQCW IS THE N U M ER OF ROWS AND COLUMNS IN THE MATRIX A. NR 

1050.- C IS THE NUMBER OF R[WS IN MATRIX B AND NCOL IS ITS' NUMBER 0 

-10 60 C- CO0L UMS 11 N 5 

1070 C 

1080 DO 20 I=I,NROW -

-1090 D 0 10 Jzl.NCCL 
-1100 

A F( I , J 0 

1110 10 CCNTINUE___ 

112 0 20 CONTINUE 
1130 C 
1140 C MATRIX B 1S MULTIPLIED BY MATRIX A YIELDING MATRIXAB.  

- - 1 50- 
1160 DOC 50 I=19NROW 

=-,1170 DU 40 J=1,NCOL 

1190 AB(I,J)=AB(I,J)+A(I,L)*B(LtJ) 
1200 30 CONTINUE___ _____ 

120 -- 40 -CONTINUE 

-1220 5 0 CONTINUE 

@ 1230 -oiRETURN______ 

1240 -- ----- ED--- ______ 
- --

0 w

I IQ
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DICAL: 

Functional description: 

DICAL functionally performs the computation of the exchange coefficients 

at the downstream boundaries of each segment of the estuary.  

Inputs: calling sequence 

DI output exchange coefficients 

Et dispersion coefficient at boundary 

AX cross sectional area at boundary 

SLEN segment length 

NSEG number 6f segments 

LCHA indicates which dis persion coefficient setE to use.  

Equations: 

D 2 .Ei-l.,i.Ai..J., 

=ji 1 2 1 Ei .Aii+l 

output: 

Di Exchange coefficients 

Subroutines called: None 

Referenced by: 

TMODEL -transport model.  

-140-
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DICAL 

L) =0 

Computation of 
* Exchange Coefficients 

)*AX(J).at Downstream Segment 

1 SLN(I Boundaries.
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'D I CALnN C/ L IB$ CREATE:02/01/73,11:2
7 :5 2 FREQ:11 SIZE :1 BACKUPO02/0

21 7 3 9 

05:21:3e KIND:DS 
EY:l LIFE:PERhs ACCESS:UPDATE.  

IL 
CH 

-.1UUU 
SUROTNElCAL( DI 

EI , AX,SLEN, NSEG , 

*1010. C T141S ROUT INE COMPUTES THE EXCHANGE COEFFI C IENTS AT THE BOUNDAR IE 

W1020 C OF EACH SE-G'-EN'tT I'l. DI (I NSEG)D. 0( 1) IS SET TO ZERO S INCE WE CC 

-71030 C NOT PERMIT ANY !tATTE-R TO LEAVE. THE ESTUARY I-N THE UPSTREAM 

1040 C. BOU."IARY OF SEGMENT 1..  

1050 DIMENSION4 Dl(lh9EI(25,i),AX(l 
),SLEt4(1 ) 

: -l0 60 -01 
(1)=0.  

1070 DO 10 J=2,N.SEG J ___ 

1080 DI(J)=2.^(EI (J LCHA).-AX(J))/(SLEN(J-1+Lfl( 

1090 
-0CNIU 

1100 
RETURN 

1110 
END
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ajj..1 [QI(J,LCHA) EP (J) + DI(J)/Vi (J) 

for J =2,... ,NSEG 

aJ~i=[-QI(J+l,LCHA) (l-EP(J+l)) + DI(J+l)] /vI(J) 

for J =1,... ,NSEG-l.  

where:

QI =advection 

DI =exchange coefficient at boundary 

VI = volume of segment 

EP(J+l) = SLEN(J+l)/[SLEN(J) + SLEN(J+l)] 

SLEN =segment length 

NSEG ' number of segments

Output: ?IMAT - (aii) 

Subroutines called: None 

Referenced by: 

TMODEL - transport model.
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AMACAL: 

Functional Description: 

AMACAL functionally computes the A matrix of coefficients that depict 

the manner which advection and dispersion will occur in the estuary.  

Inputs: 

.AMAT -output A matrix [NSEGXSEG] 

.LCHA - indicates which pair of flows and dispersive values are to be used.  

.MCHAR -common name for several variables. See INPUT section for a 

description of variables.  

Equations: 

an1  [-QI (2,LC-HA) EP(2) -DI(2.)]/VI(l) 

Since it is' assumed no organisms leave at the boundary of segment 1 

and at the downstream boundary of segment N, we get: 

Ann =j QI( .NSEG,LCHA) [1-EP (NSEG)] DI (NSEG)j / Al(NSEG) 

In general, 

a = (i QI(J,LCHA) (1-EP(J)) 

DI(J) -QI(J+l,LCHA) 12P(J+l) 

-DI (J+l)]/VI (J) 

for J =2, .. ,NSEG-l.  

-143-
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S AMACAL: 
Functional description: 

AMACAL functionally computes the A matrix of coefficients that depict the manner 

which advection and dispersion will occur, in the estuary.  

Inputs: calling sequence 

.AMAT -output A matrix [NSEGXNSEGJ..  

.LCHA -indicates which pair of flows and dispersive values',are to be used.  

.9CHAR named common see INPUT section for a description of variables.  

Equations:, 

since, it is assumed no organisms leave at the upstream segment 1 boundary.  

Also, it is assumed no organisms leave at the downstream segment N 

boundary, we get 

P r-_ (/-& -4) -1. (G C,
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AMACAL 

ENTER 

Routine Computes Represented by Tri-Diagonal 

Matrix of Coefficient Matrix.First & Last Segments 

For Advection and Jon Main Diagonal have Special 

Dispersion Effects Czde.  

Main Diagonal Coefficients 

AMAT(J,J)=[QI (J,LCHA) * (-EP (J) 

-DI (J) -QI (J+l,LCHA) *EP (J+l) 
DI (J+l) ]/VI (J) 

Lower Diagonal Coefficients 

AMAT(J,J-l)=(QICJ,LCHA) *EP(J)+ 

DI (J) ]/VI (J) 

Upper Diagonal Coefficients 

AMAT(J,J+1)=-[QI (J+l ,LCHA) * 

(l-EP (J+1)): +DI (J9l) ]/VI (J) 

CEX(IT 
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S U b i I:1 A! -ACAL( AI ,A2, A3.1LC)

C.  

C 

-0-7 

-c 

C 

C 

C, 

C 

_~C 

C

I EP(2o) , LI (2"D' , 10) , '(E ( I C),D 2) 
C~f~V~h >1A~ I/uO(10)*A(;E~(10) . IL (25) , SLP 1 (25) 

DIviLS 1Iin Al (2D5) . U (25J) , A3(2 ) .L)A (25) ,EL(2-5) %D=I C 2D) Q.A (25) 

DC 1 00 J= IS.  
.)ED(J)=LL(J)/SL,- I(J) 

Do I J i . i Sit:. .  

00 A 1 ) = -E'C (i ) (u6( I - 0A0))/DL( I) i :D( I *~~(2) -0lAI 

1 /.UL(2) 
Do) 2- J=2,ISH(3 

2 DOA(J) = 1 -ELCJ))*COA(J)- QA(J-1 ))L(J) + ED(J)*(QA(J+l)

I OAk(J))/ L)L(J-4-l) 

DbEI( )=(M EDC I ))-'cEI( I ,LC - E(LC)/DL( 1) +ED( I 1 ~I2. LC) 

S-tE I 1 ,LC) /DL (2) 

DO( 3 J=2,inSLG 
3 L)EINJ) = I - EDU)w(tEI(J.LC)- --:1(J-1 LC))/DLC(J).. ED(J)* 

I(EI (J-i ILC)- . i (J LC)) (J+ I 

DO) 4 J I 1i4SEG 
4 Al (J) =(2-'- EI(J.LC) + A(J) * L(J+I) -)IJ*LJ+)/S 

j 

I DL(J)) 

D) J =1 .SE-G 

5, A3(J) =(2*1EI(j,LC) 0A OJ)* DL(J) + DEI(J)x DL(J))/(SLPI.(J)-* 

-. - .DL(J+I) M 

DC) Q J = I , iSEG - - 1 1.1 -- - 1-...  

6 A2(J) =-DQA(J) + ((DE-ICJ) - O.(J))*(DL(J+])-DL(J))- 2*EI(J.LC)) 

I/ (DL(J~-1h, D.L(J)) .....  

A2(1.SE) =AIM~A + A2~ E)- -.-.-... -
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A'*!JC/L I$ CREATE:02/OI/73911 :27:54 FREQ:11- 51ZE:1'- BACKUP: 02102 /73,05: 21 :29 -
;IND:DISK KE-Y:1 LIFE:PERM ACCESS:UPDATE 

000 :SUBROUTINE AMACAL(AMATtLCHA) 
.010 DI1-Ef.SIZN AYAT(25,25) 
020 CPMMON/ MCHA *R/N-SEGiiCvANtGtl.I(25),AX(25) 95LEN(25), 
0.30 f)Q (215 , I Ob P ( 2 6E I ( 25 ,10),T QE (1I0C),01 ( 2 5) 
040 C TH IS R CUT!INE CO.MPUTES THE MAT P IX CF .COEFFICIENTS WHICH 
050 C ADVECT, C.ISPERSE AND EFFECT THE PLANT ,ITHDRAWAL FOR A GIVEN 

00C ACE GFOUP CCN\CENTPATI!.k; WI TIN A PART ICULAR STAGE L IFE CYCLE.  
070 C 
080 C MAIN DIAC7NOL9 A21 
090 C 
100 DO 100 1=1INS E G 
110 DO 100 J=1INISEG 

.120 - - 100 A!VATCI,J)=0.  
130 ME-NE
140 A~T1, =-I(,CA*P2)-DI (2) /V1 (1 ) 
150......- A~A(5GtNcEG)=(QICN*SEG,LCHA)*(l .-EP(NSEG))-DI N SE G 
160 *)/VI(NSEG) 
170 DO 10 J=2,MSEG 
18 0-------AAT (J ,J=Q0(1,LC .A) 1.E PJ)) - IJ- 1J+1 LC HA) 
190 *Er(J.I )-D! (J+I ) )/V I CJ 

2 10 CONTINUE 

269 C LOWER DIAGNCL, All 
270. C 
280 DO 15 J=2,NSEG 
290 15 AMAT(J,J-1 )=(OI(J,LCH-A)'EP(J)+DI(J) )/VI(J) 
300 C-.  
310 C UPPER DIAGNflLt A31 

320 C 
330, DO 20 J=104SEG 
340 -20 AMATCJ,J+1)=(rQ(J+1,LCHA)'*(1.-EP(J.1))+DI (J+1) )/V I(J)
350 RETURN 
36C E ND
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RKUTTA:.  

Functional description: 

RXUTTA perform .s the Rungre-Kutta computations using either the equations 

describing advection, and dispersion or m~igration to advamce one (1) time step.  

Inputs calling sequence 

H time step 

Y current concentration 

DERY change in concentration 

DECY decay matrix 

AUX auxiliary array 

NDIM number of segments 

SMATX E-Aor El 

cc temaporary array 

CP output of either FCT or MIGN 

VI volume of a specific segment.  

-149-
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Equations: 

k = h f(x, n 

kc h f(x + .4h, Yn + 4k 0)

kc2 = h f(x + .45573726h, Yn 

.2969776k0 + .15875966k1 )

kc h f(x + h, Yn + .21810038k0 

-3.0509647k 1 + 3.8132865k2 ) 

Yn+1 yn + .17476028k 0 55185k 

+ 1.20553547k2 + .l7118478hk3 

Output: 

Y -concentration for each segment (updated).  

Subroutines called: 

FCT -routine performs advection and decay 

MIGN -routine performs migration function.* 

Referenced by: 

TMODEL =transport model 

Special considerations:.  

0 call FCT 

AUX (15,1) = 99 call MIGH
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-gj -PNC/L 15$ CREATE: 02/01/73,11l :27:43 FREO: 11 SIZE:I- BACKUP 02/02/73 0 5 1:3 5 

*D:DISK KEY:1 LIFE:PERIA ACCESS:UPDATE

IL 
-0 0 0 

1010 
1020 

-- 1030 
1040 
1050 
1060 
1070 
1080 

1 100 
1110 
1120 
1130 

r--1160 
1170 
1180 

--119 0 
1200 
1210 
.122 0 

1260 
1270 
1280 

-1 'l29 0 
1300 

*1310 
-1320 

1330 
1340 

7-1 360 
1370 
1380 

--139 0 
1400 
1410 

-1420 
*1440 
1450 

-- 1460

-153-

SUB ROU T INE R KUT T A (H,9YO ERY',D E C Y AUX IND1M , 5 MATX,tCC 9C P 9V I 

DIMENSION Y(1 ),DERY (I )vAUX( 16t,1),VI (11,DECY(25 925) 

DIMENSION SMATX(25,1 ),CC(25,1 ),CP (25,lr

-C TH IS RLJU T TNE P E R FORMS T HE RU NG E KU TT A C ALCtA T IONS5 

C MIGN IS THE ROUTINE WHICH PERFORMS MIGRATY71.  

C FCT IS THE ROUTINE WHICH PERFORMS ADVECTIC.'% AND DISPERSION.  

DO 7 1=1,tNDIM 
AUX~i , I)=Y'(I) 

.7 AUX(F,I)=OERY(I) ___ 

B CONTI NU E 
C RUNGE-KUTTA EQUATIONS FOLLOW 

100 DO 101 I11NDIM ___ 

Z=H*AUX (8,I)
AUX(5tI )=Z 
Y (I) =AUX (1 ,1)+ .4-Z_____ 

- 101 CONTINUE 

IF(AUX(15,1 )GT.9R .)CALL MIGN SMATX,CPeCC NDIM YDERY DECY,VI) 

-IF ( AU X (15 ,1 ).EQ.0)CALL- F CTC(DE C Y ,Y DE RY,,ND 1M,5M ATXqC C IC P 

DO 102 I=1,NDIM, 

Z=H*'DERY( I)____ 
-~ -~AUX(6tI)=Z 

Y( I)=AUX(1,I)4.2969776*AUX(5I)+.15
8 7 % 6 * 

102 CONTINUE __ _____ ___ 

C Z=X+.45573726--H 
IF(AUX(15,1).GT.98. )CALL MI GN (SMATX, CP,CC N)I MYtD ERYD ECYtV I) 

I F(AUX (15,1).EQO.) CALL FCT(DECYIY,DERY, NDIM,SM,#ATX,CC,CP) 

DO 103 T=1,NDIM 
Z=E*DERY (I) _ 

----- AUX (7, 1) =Z 
Y( 1)=AUX(I 1)+.21810038*AUX(5t I)-3.05064

7 *AUX (6,1 

* +3.832865*Z __ __ ___ 

103 CONTINUE-
C *Z=X+H 

IFC(AUX (15,91 ) EQ.0) CALL FCT(DECYYDEkY,NDI V,SMVATX,CC tCP) 

SIF ( AUX (15 l1) GT .98. ) CALL M IGN ( MATXCP,CC ,ND IM,Y, DERY ,DECY V I) 

DO 104 I=l,NDIM 
Y 

___AX(___ 
.7 7 0 *A X 5 1 55-,8 53 A X( 

- ~+ ---~-. .20553547*AUX (7 1+ .711 8478H,*:ERY I) 

104 CONTINUE 
150 RETURN 

END -



. FCT: 

Funational description: 

FCT computes the change in concentration for each segment due to advection, 

dispersion, and decay.  

Input: calling sequence 

DECY decay matrix 

Y current concentration 

DERY change in concentration 

NDIM number of segments 

SMAT E 1lA 

cc temporary array 

rn CP temporary array 

Equation: 

Y' =E 1 Ay -Dy 

Output: 

DERY -change in midpoint concentration for each segment.  
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Subroutines called: 

MXMUL -matrix multiplication 

Referenced by: 

RKUTTA -Runge-rutta subroutine 
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FCT
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-1.57-

Ff- PNC/LIB$ CREATEO02/01 /73,11l:27:44. FREQ:11 SIZE:1 BACKUP:02/02/ 7 3 ,OS: 21:35 

~D:DISK K.EY:l LIFE:PERM ACCESSUPDATE 
I L 
:1000 -SURUIEFCT(DECY,YoDERY,NDIM SMAT~tC C P) 

1010 C THIS ROUTINE CCO'PUTES THE CHA-NGE IN CONC.9. DERY, GIVEN THE CONC.t 

1020 C 9Y,9 AND THE DECAY RATE , DECY,. FOR EACH SE:GENT, RESPECTIVELY.  

---1030-- --- C IT PERFORMS THE MA'TRIX FUNCTION CF ADVECTING, DISPERSING AND' 

1040 C DECAYING THE CONC. Y(1:N5EG) GIVEN THE CURRENT AGE GROUP 

1050 C MIDPOINTCONC..  

1060- DIMENSION Y(1 ),DERY(1),SMAT(2511 ) ,CC(25,1.),CP(25,91J'ODE-CY(25,25) 

1070 DC 10 J=1,NDIM 

1080 1.0 CC(J,1)=Y(J)__ 

-100- C COtVPUTE E INVERSE ' Y(1:NSEG) GIVING tP(1 :NSEG, 11)0 
----

1100CALL MXMUL (SMAT,9CCND IM,l,9CP) 

1110 
DO 20 J=1,ND)IM 

____ 

111 ------ 20 DE RY(J )=CP ( J, I 

1120 CALL MXMUL(.DECY,CC,NDIM,l ,CP) 

1125 DO 30 J=1 ,NDIM____________ 

1130 30DERY(J)=DERY(J)-CP(it 1) 

-.,1140 RETURN 

1150 END -

77FT7 7077777 

7-.- ____________ 
_

-7=777=' 

7,



MIGN: 

Functional descrintion: 

MI GN computes the change in concentration of juvenile (I through III) 

organisms in each segment resulting from, inter-segment migration and decay.  

Migratory direction is assumed to be downstream. If no migration occurs 

for a stage then the resulting output is the change in concentration due to decay.  

Inputs: 

.calling sequence 

EINV -1, this matrix is used to compute the change in the midpoint concentration 

CP -,computed migration direction 

G -E 1 (CX), change in concentration due to migration based upon midpoint 

concentrations 

NDIA number of segrments in the estuary 

Y -current input juvenile concentration for each segment 

DERY -computed change in concentration due to migration and decay or to just 

decay if no migration 

DECY -the decay matrix coefficients 
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VI --volume given for each segment in the estuary.

.Named common block MWGHT 

GG -migration preference for each segment 

AL -fraction of total stage that the current age group (a subdivision of a stage) 

represents.  

KAGE -Index which points to current age group within the juvenile stage being 

investigated.  

MJUV -Indicator = no migration only decay 

1 migration 

Equations: 

If GG is (-,then GG(J)*AL (J+l), migration is upstream-.  

If GG is (o), then *,no migration for this segment.  
If GG is (+,then GG(J)*AL(J), migration is downstream..  

CX (NDIMP1l) = ,no migration permitted outside of estuamy (the Nth segment) 

CX (1,1) =CP (1,1) /VI (1) no migration outside of segmet 1 upstream 

boundary. migration is assumed at downstream boundary as indicated by leading negative 

sense.  

In general, 

CX(J,l) =(CP(J-l, 1) -CP(Jll) /VIPJ) 

represents the change in concentrations based upon midpodit concentrations and decay.  

DERY =E-
1 [CX] D[CX] 

or 

DERY =-D[Y] if no 'migration 
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output: 

DERY -change in concentration due to decay and/or-migrations 

Subroutines called: 

MXMUL -matrix multiply 

Referenced by: 

TMODEL -transport model 
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- - ~D.. aa*. .. at.. ... uj..S~aa.9 a- *. ~ -

MIGN

Downstream to 
Upstream Segment 

(J, 1) =GGC(J) *AL (JH)

Upstream to 
Downstream Segment 
CP (J, 1) =GG (J) *AL (J:

Permit no migratiar 
out of Estuary and 
.Compute Conc. Mi
gra tion from SegA.

Compute the Conc.  
Migrating from Sec 
ment, J-1 to Seg

ment J.
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A3 upper diagonal of A-matrix 

VI volume for a given segment 

DI total number of all age groups in a segment 

EP 1 il(li+li+l). - +1 

TOTNUM total number organisms in estuary 

MEGG number of age groups 

NSEG number of segments 

DTS effective end time of observed migration 

T current time 

Equations: 

Concentration in segment jis computed as: 

MEGG 
C.= A..  

where A.. =age group i concentration.  

Total numbers is computed via routine TNUM.  

See equations in TNUM section., Let Gequal total numbers in segment j.  

Then: 

GG~ Gj/TOTNUM 

is the fraction of organisms in segment j.  

.Note: 
NSEG 

1=E GG.
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* et 

Temp, TONU , numbers per time 

then 

M jYJ-GG] TEMP 

indicates the direction these numbers will move. If a downstream movement is 

assumed then 

GG(l) =-GG(l) 

GG(NSEG) =o (no organismts leave).  

and 

GG ()=GG(J-l) -GG(J), J-2,...,NSEGl1.  

represants. migration rate..  

Otut: 

GG -migration 
rate (numbers/time) 

Subroutines Called: 

TNUM -computes 
total number of organisms in estuary.  

Referenced b: 

TMODL -transport 
model 
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WEIGHT: 

Functional description.

WEIGHT computes the total midpoint concentration 'for eadi- segment. It. uses 

this information to compute total numbers in each segment and in the estuary.  

Then it uses the fraction in each segment (current migration pref erence) 

obtained by dividing total numbers in a given segment by total numbers in the 

estuary; by comparing this computed fraction to the obsezved fraction 

(migration pref erence) computed from observed data to ccmpute a migration rate.  

Inputs: 

.calling sequence 

(1) (2) 

GG (current migration preference) -migration rate 

CE Concentrations in each segment (midpt.) 

YJ Observed migration onpreference 

MJ indicates a juvenile stage (I-Ill).  

SUM used to contain total midpoint conc/seg.  

G total number in each segment 

Al lowier diagonal of A matrix 

A2 main diagonal of A matrix.  
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WEIGHT 

ENTER 

Obtain Total 
mid Point 
Conc. by 
Segment 

TRUM 

Compt 
FTotal No. by 

41 cgormicni- nd
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MI rj-PEL/L IRS CREATE :02101 /73,11 :28 :01 FREQ :63 S I ZE1 BACK]P:02/02/73,, 
05 :21 :27 KT ND*DISK. LIFE :PEFM ACCESS :REPL 

*L 
lC0 S U BROCU TIN4E I CN (E I NVpC PGN D I VYDE R YDE C YV I 

1010 C THIS ROUTINE COMPUTES THE RATE OF MIGRATIEN BETWEEN SEGMENTS 

1020 C BASED UPON THE USE OF EMPIRICAL DATA VHlICF PRESUMES WHERE T HE 5 T 
10 30' _C WILL BE LOCATED AT A GIVEN' TIME 
1C40 D IME NS ION DE C Y 25, 2.5)E INV(-2 5,25)9C P 25,l )G(2 51 )Y:(1,,!D" 

1045 DIMENSION CY(25,'L),VI(1),CN(25,l)_____ 
- 1050 _COMMON/M GHT/GG(25 _AL (25),KAGE,MJUV 

1052 'IF(MJUV.EQ.0)GO TO 200 
1060 MSEG=NDIV.-l 
110 0---------D 12 0 J = 1 5E 

*1105 IF(GG(J))IC0O,05,110 
1110 .100 CP(J,1)=GG(J)*AL(J+1)_____ 

71_1 15 ~ GO -TO 12 0 -__ -__ 

1120 105 CP(J,1)=O.  
1125 GC TO 120 ____ _ 

7--1130------110 CP (J,1 )=GG (J)'AL(JV 
- 1140 -1,20 CCNTINUE 

1142 CP(NDIM,1)=0. ___________ 

~145 C X N D IM, 1 C P (N D 14;1V-1ND I M) ________ 

1170 CX(1v1)=-CP(1,1)/VI (1) 
1180 DO 30 J=2,NCIM _____ _ 

12 00 .30 CONTINUE 
12 10 * CALL MXMUL(EINV,CX,NDIM,1,,G) 

* 1220 -'C COMPUTE THE DERIVATIVE OR CHANGE IN C 1iC -AS -A-RESULT O F rIGR AT7 

1230 C AND DECA YY ~~ ~ ~ ~J Ip~ 
1235 CALL f1XMUL ( DECY tCXNCoIVJ,1 CN gC 

* 1-240 -DO-40-J= J1 ".0 Im_ 
*12 50 -A 0 DERY(J)_=G(J,1)-7 CN(J,l) 
1260 'RETURN

_1261 200 DO' 210 -J=1,NDIM,-______ 

* 1262 210 CX (J,I) =Y ( J 
1263 CALLMXMUL(bECY,CX,NDIM,1,CN) ___ ______ 

- 1264__-7 _ _ DO220 J 1 fNDI M 
- 1265 220 DE RY(J =-CN (J,1I 

- 1266 __ _RETURN _ _ _ _ _ __ _ _ _ _ _ _ _ _ ____ 

__270 ----D
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-VGw TI PNC /L IB$ CREATE:02/C1/73,11:2
7 :2 7 FREQ:11 SIZE:I BAC KUP:02/02/73t 

5 :22 :03 KIND DISK KEY:l LI FE :PERM ACCESS:UPDATE 

@1000 - SUBROUTINE WEIGHT(GG,CE,YJMJSUMGA1 ,A2,A3,VltItt 

1010 *TfTNUMMEGGqNSEGDTS, T) 

1020 C ROLTINE COMPUTES TOTAL MIGRATION RATE (ORGANISMS/DAY)INTO 

1030 C-SEGMENTS GG ( 1 NSEG) 
1040 C AL50 COMPUTES TOTAL CONC. AT EACH BOUNDARY FOR ALL SECKENTS 

1050 C Dl(l'.NSEG).  
-1060 DIMENS ION GG ( I) CE(251 ),YJ (25,1)lGI 25,11,Al(1) A2 (19A

3(l1 

1070 D IME NSION VI(1),,DI (1),EP(1 ),SUlM(25,1 ) 

1080 C OBTAIN TOTAL MIDPOINT CONC. BY SEGMENT CP(1:NSEG,1) 

1090 DO 10 J=1,NSEG 
1100 SUVM(Jt1)=0.  
1110 DO 10 K=104EGC 

- -120---10 SUM( J,I )=SUM( J,1h)+CE( J,K) 

1130 C OBTAIN TOTAL NO. OF ORGANISMS IN EACH SEGMENT G(1:NSEG) 

1140 C AND THE TOTAL NUMBER FOR THE ESTUARY TOTNUM.  

- 1150 CALL TNUMCG,SUM,1,A1,A2,A3,VI,TCTNUM4,NSEG) 

*1160 C OBTAIN CURRENT FRACT. PER CENT OF NO. Of ORGANISMS To TOTA'L 

1170 C NOS. IN THE ESTUARY. ___ _______ 

-18 c DO- 20 J~l ,NSEG -___ 

1190 20 GG(J)=(,(J,1)/TTNUM 
1200 C OBTAIN NET MIGRATION INTO SEGMENTS IN GG(1:NSEG).  

--- 1210~~ - EMP=TGTNUM/ (DTS-T) 

1220 DO 30 J=1,NSE.G 
12310 30 GG(J)= (YJ(J,M'J)-GG(J) )*TEMP 

W 124 C COMPUTE"TOTAL AGE GROUP CONC. AT EACH' BOUNDARY-WITH APPROPRIATE~ 
W 1250 C WEIGHTS FCR EACF AGE GROUP CONC.  

1260 C DIM) IS FROM SEGMENT I TO 1+1. __ 

1-261 -MSEG=NSEG-1 

1262 GG(l)=-GG(1) 
-1263 DO 100 J=2,FSEG __ 

1265 GG(NEG)=0.  
1280 DO 40 J=1,NSEG __ 

___ 

J132--'40 D.I(J)=G(J,1- ---- -
1321 C 
1322 C 01(J) IS TOTA'L NO. ALL AGE GROUPS IN SEG. J___ 

-13 23 C-
1330 RETURN 

1340 END_____ __ _ _ _ _ 
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PATCHi: 

Functional description: 

PATCH1 computes the total number of organisms in each segment prior to 
the 

initiation of a new time step. It then treats each segment as closed tank 

and subjects the total numbers contained to their respective decay rates and 

entrainment rates if pertinent for one time step. The total numbers in each 

segment are then axnmed to yield the expected total numbers in the estuary.  

This estuary total is used to correct per step errors introduced via the numerical 

technique.  

Inputs: 

.Calling sequence 

G Total number of organisms in each segment 

CE Concentration in each segment by age group 

K Current age group 

Al Lower diagonal of A matrix 

A2 Main diagonal of A matrix 

A3 Upper diagonal of A matrix 

VI Volume for each segment of the estuary.  
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TOTAL -Total number of organisms for age group for estuary.  

NSEG -Number of segments the estuary' is subdivided into.  

STEP -Time step (days) (At) 

DECY -Decay. matrix (kE) 

GQP -fEQP/V 

Ni~ Ni e-(ke + feQP/V At 

yields the new total number in each segment at the erd of one time step, 

At. The new total numbers

.NSEG 

T~
Ni-n

Output: 

Total Numbers - TOTNTJM

Subroutines called:.  

TNUM -computes total numbers 

Referenced by: 

TMODEL -transport model.
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~PA TC 1 -P NC / L13S CRPE A TE : 02/01 /7 3 ,11:2 7:5 1 F RE Q: 11 SIZE:1 BACKUP:02/02/73, 

05:21:31 KItND:DI5K 1KEY:1 LIFE:PERM ACCESS:UPDATE
IL

10- --

p : 20 

30 
'4 0 

-'- -'50 7 
60 
80

100

--- UBRUT INE PATCH I GCEjK-sAl IA2 IA3 tVlI TOT ALNS EG,91SW q 
*STEP,D)ECY,GOPI 
DIMEN 5 1 ON G (25, l') ,CE (25,t1 Al ,1 lA2(1 A3 (1 )VI (1 ,YZ 25) 

- .---. DI MENS I' Pjf ECY (25,t25 Gr,,P 25)__ 

CA LL TNUM (GCE ,K, Al ,A29A3 V ItT[TAL,9NSEG) 
TOTAL=C._______ 

DO 10 JJ=1 ,fSEG. .. -. -- ---. _ _ _ _-_ _ 

XX=(DECY(JJ,JJ)-%'QP,(JJ) )/A2(JJ)+GCP(JJ) 
YZ (JJ )=G (JJ t ) E XP-XX*'STEP) ____ _ 

S ~ 10 TfTAL=TCTAL4fYZ(JJ) 
RETURN

110 END__
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PATCH 2: 

Functional description: 

PATCH 2 corrects the error introduced by the numerical technique resulting 

at the end of one time step. To do this, PATCH 2 uses thie distribution 

acquired from the numerical technique and the total n umber in the estuary 

computed for 1 time step in the routine PATCH 1. It redistributes this 

total number from PATCH 1 according to the distribution obtained from the 

Runge-Kutter numerical technique'.  

Input: 

.Calling sequence: 

.G computed total number/segment from RKUTITA 

CE current conc./seg/age group 

LL current age group 

Al lower diagonal of Azmatrix 

A2 main diagonal of A matrix.  

A3 upper diagonal.of-A matrix 

VT volume for each segment.  

TOTALl total number obtained from RIWTTA 

TOTAL total number obtained from PATCH 1, 

NSEG number of segments 
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EINV -1, refer to analysis. section 

CP -temporary array 

TRUMER -total number computed as a result of redistribution 

Equations: Procedure 

1. Let 

f -G (J,l)
TOTALl 

2. TN(J) =f x TOTAL 

3. G (J,l1) =TN (J) /VI (S) 

4. J NSEG; DO STEPS 

ELSE SET J =J + 1 AND GO TO 1 

5. REcoifipute new midpoint conc/segment.  

6. exit.  

subroutines called: 

TNUM -computes total numbers 

MXKUJL - performs matrix multiply 

Ref erenced by: 

TMODEL -transport model.  
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PATCH2
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TfH,2-PNCfLIBS CREATE:02/01/73911:
27 :54 FREQ:11 SIZE:1 BACKUP:02/0

2 / 7 3 9 

29 KIN.D:D1SVK VEY:1 LIFE:PERM ACCESS:UPDATE ON:SPN 

10 ~~ -'u~fU1E PtTCH2 CGtCELLAl A2, A3 IVI 70TALl OA9 SI 

20 *EI NV ,CPTNUMBR A - 2( 3( I( 

30 DI FENSIHN G(25 1 )CE (2 5,1 ,l()A(J,31) 
1 

50 CALL TNUM (G,CE .LLA, A~2,A? Vl ,TOTAL 19NSEG) 

51 I F(TOT A L 1. NE .C. GoT C 9 

52 DC 3 J=1INS.EG 

532 3 CP(Jtl)=O.  
54 Ge TC 19 

60 9 DC 10 JJ=1, NSE G 

70 F-FAC=G(JJ,1)/T0TALl 

80 TNUMBR(Jj)=FRAC*TOTAL 
9 C 10 G (J J ,1)=T ;,U;, R (J J )/V I(JJ) 

300 C, J.IND NEW MID POINT- CONCO 

110 CALL M~XMUL (ElNVGt NSEG 9lvCP) 

120 -19 DC 20 JJ=1,NSEG~ 

130 20 CE(JJtLL)=CP(JJdl) 
140 RETURN 

150 -E ND
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TNUM: 

Functional description: 

TNUM perf orms the computation of the total number of organisms (of the same ilk) 

within a segment. This computation is based upon knowing. the concentration of 

organisms at the boundaries and the exchange coefficient between adjacent 

segments with the volume of the segment under consideration.  

Inputs: 

.Calling sequence 

G output array, total number for segment 

zz concentration/segment/age group 

IK age group 

Al lower diagonal of A matrix 

A2. main diagonal of A matrix 

A3 upper diagonal of A matrix 

VI volume for segment 

TOTl total number organisms in estuary 

NSEG number of. segments the estuary is divid~d into
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Equations: 

Total numbers in segment 1 and N are: 

Tl,IK =V 1 (A21  ClIK + A31 C2,IK) 

TN,IK =VN (AiN CN...1,IK + A2 N .CN,IK) 

V =volume; C =concentration, Al, A2, A3 defined, where first subscript 

is segment and second is age gro up. Total-number in seg ment j where 

j =1, N is given by: 

=jI V (lCj1I + A2.iCjK' A3C.lI) 

The total number in estuary is 

N 
* T =X T jI 

j=l 

for IK t age group.  

Outputs: G(l:NSEG), TOTi.  

Subroutines called: None 

Referenced by: 

TMODEL 

WEIGHT 

PATCH1 

PATCH 2 
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TNUM

This Subroutine 

Computes Total Nos.  

in Estuary From 
Mid Point Conc. 's

7 NOTE: 
SEG.'1 and N 

TREATED PROPERLY 

,JK)+A3 (J)*ZZ(J+l,,K.K)] 

lid Point Concentrationsj 

PERFORMED FOR EACH SEGMENT
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-TNUM-.PNC/LIB$ CREATE:02/01/73,12 :10:38 FREC:ll SIBI:1 -BACKUP :02'/02/ 7 3 905 :2 1:3 

*KIND01( KEY:1 LIFE:PERM ACCESS:UPDATE.  

1000 TNUM(G-,ZZ91K,A1,2,A, toTE

1010 C 
1020 C 

1030 -

1050 C 
1060 - C
1070 C 
1080 
-090.- C 

1100 C 
1110 C 

~11,20 
1130 
1140

WI-EN C IS RETURNED TO THE CALLING ROUT11NE IT WILL CONTAIN 

TOTAL NOS. IN EACH SEGMENT BASED ON TKE AVERAGE CPNCENTRATION-

IN EACH SEGMENT (COMPUTED FROM THE MIDmINT CONCENTRATIONS 

IN ADJACENT SEGMENTS). VI(1:NS.EG) 1S Ti-E VOLUME (CU. M.  

PER SEGMENT, ZZ( 1:NSEG ) 1S THE MIDPOINT CONC . FOR' THE 

11< TH AGE GROUP IN EACH SEGMENT.  

Al 9A2 A3 ARE THE ELEMENTS CF THE E MAT'RI:X WHICH WERE 

COMPUTED I N T~iE MAIN PROGRAM, TOTi1 15 ITHE TOT AL NUMBER OF ORGAN15 

IN EACH SEGMENT.  

Gil,1) =VlI) (A2 (1) ~ZZ (.1, 1K ) +A:3 (11.);-Z Z (2, #IK) 

TOT1=G( 1,1) __

1-150 - - MSEGNSEG-1 
1160-DO 479 J=2 ,MSEG 

l80-479-47-TOTI=CT1 -fG (J p1)-GlI)A(SG*ZNE, 
1190 GCN4SEG,1)=VI(NSEG) *(Al(NSEG)*ZZ(NfG- I)2(E)Z(SE, 

1200 'TOT1=TOT1+G(NSEG,1 __ 

1-210 - - RE TU R N ----- ----------- ~ -- 

12 20 :END
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0 DECAY: 

Functional description: 

DECAY computes the general compensatory decay rate for each segment and outputs 

a matrix of coefficients called DECY which relates decay of organisms 
in 

adjacent segments based upon midpoint concentrations. This is performed on a 

per time step basis. The routine permits per step random compensatory decay 

rates.  

Inputs: 

El first order decay rate 

so minimum decay rate 

FE current conc.  

TC carrying capacity conc. of a segment 

DECY decay matrix to be computed 

VI volume of a segment.  

NSEG number of segments

Al lower diagonal of A matrix 

A2 main diagonal of A matrix 

A3 upper diagonal of A matrix 

GQP fQp/V 

.Named Common R7ANDV is required 
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Equations: 

=I K E + (K E- iKO) (L: s

D = K A2 + 

Dj ~ VK A 
E,j 3 

D= Kv *Al.  

D=(D.) 

outputs: DECY matrix 

Subroutines called: RAPIDN 

Refeenced b: 

TMODEL 

MIGN 

FCT

j = ,-... ,NSEG 

j = 1,... ,NSEG-1 

j =2,... ,NSEG
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DECAY 

Enter 

This Subroutine 
Computes the Decay 
Coefficient Based 
Upon the Compensation 
Mechanism 

1: NSEG 

MaUppe Diagonal :NSE 

DECY(J,J-) XX(J)* A(JJ 

Lower Diagonal 2:NSEG

DECY(J,J-l) = yJJ)*Al(J) 

Exit
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CY-PNC /L I B C REATEO2/102 /73 908 6 :5 FREQ:l 11SI1ZE'l BACKUP:02/03/73,05:
2 7 :5 6 

O KIND:DISK KEY:l1 LIFE :PERM ACCESS :UPDATE ON :SPN 

ILr- Tr~ ~ ECfFY.VI 9NSEG Al t ,A2A3 IGQP)
100 -S B O t U t TI I 

105 CPMMONRAIDV/IRAr,DYY'(25),sDYY(2)) 
110 DI.MENSI.ON El(I),S0(1),S1( 25),X X 

2-5 

140 DIMENS ION FE (1), DECY (25,1 ) t'VI 1 75C (1) ,GQP (1) 

160 DIMENSIUN A1(1),A2(1),A
3 (l) 

300 .MSEG=NSEG-1____ 

-- 301 C IF' IRAN=O, NO RAN00OMIZAT1ON ---

302 IF(IRAN.EQO)GO 10 100 

303 DO 50 J=1,NSEG___ 

-304 Xt-'EAN=DYY(J) 

305 5ST D E VS CY Y( 

306 CALL R IDN (XXMEANST DEV)________ 

307 5 J~ 

308 50 CCNTI NUE 

309 GO TO 200___ 

-- 3 10' 100 DC 75 J~l ,NSEG 

320 75 S 1( J E 1(J, 

321 200 CONTINUE _____________ 

3 2 2 D0 31- j=1,N SE'G

323 XX(J)=O.0 

324 AA1=TC(J) _____ 

32 5- AA2=FE(J) 
# 326 IF(AA1 .EQ .JGO TO 3 

-327 AA3=(AA2- AA1)AA1 

3 28' A3=AA34A A ~3 

329 XX(J)=4A3 
330 3 CONTINUE ___ 

7331 -C7..AN DIAGNOL-7- - 7 

3 40 C 

400 DO 5 J~lNSEG 
___ 

-- 410 --- - -5 'DECYJ ,J) i1()+(S(J) SG(J)*xx(J,)),*A2 (J) 

420 "+GO P (I 

450. C._ 
_ _

* 46C 7-- C- -- UPPER- DIAGONAL.  
- 470 C+ 

- 500 Do 10 J=1,MSEG ____1_j_-__j_____ 

-- 5 10 10 -DECY( J ,J+ 1 (51(J)SI(-OJ) ) )3JF 

580 C 
590 C LOWER DIAGONAL______ _________ 

-600 -- -
620 DC 15 J=2,NSEG 

650 15DC(j-)(lJ+SC)S()~~ )Al (J) _______ 

So00- RETURN
900 END
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COMPUT: 

Functional description: 

COMPUT determines the number of larval organisms that are in a specific age 

category i.e. 10-21 days old, 4-10 days old, etc.  

Inputs: 

T current timel(days) 

LL number of age groups for larval stage 

CE concentration of larvae/segment/age group 

NSEG number of segments 

VI volume of a segment 

Al lower diagonal of A matrix 

A2 main diagonal of A matrix 

A3 upper diagonal of A matrix 

G total number of larval organisms/seg.  

11 starting age group of first batch 

12 starting age group of second batch 

13 ending-age group 

STAGE time step used 

CONSTI conversion from TCF to cu. miles 

CONST2 total estuary volume in cu. miles 
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Equations: None 

Subroutines called

TNUM 

Referenced by: 

TMODEL 
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COMPU'T

Specifically used 
to determine the 

numiber of larvae 
that are XX to YY 
days old.
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C0MPUT-PNC/LIBS CPEATE:02/01/731,11: 2 7 :4 0 FREQ:11 EIZE:1 BACU A /2/0 

C 2:7KINO:DISK KEY:1 LIFE:PERM ACCESS:UPDATE 00 

1L.100 SUBROUTINE COMPUT( TLL9 CE,9NSEGI ,,AA2,A3 , Goh1t
1 2 ,13 ST 

110 *CCNST1 ,CONST2) 

120 DIMENSION CE(25,1 ) ,Vj I),G(25,1) ;*A(l),A2(l ,A3C1) 

-- 130 rDIMENSiBn A(25),B(25,1l),EE(25)

140 IF(LL.LT.11)Gl TO 70 

150 15=11_____ 
1--l60 ---- 5-IAGE=FLOAT(ISI)'STAGE +.01Q 

165 IEN=FLGAT(I3)*STAGE+.0001 
170 WRITE (6,10)TTAGE,IEN 

80 0 FORMAT(// #49TIME --- 'F8.295H A-GEE I .3 t I 13,'DAS0 

1 90 51N=0.  

200 S1C=O. 
__ 

-~1 O 20- J=19NSEG ----

220 20 B(J,1)=..  
230 DO 30 J=1,NSEG 

-240 DO 30 K=15,13 

- 250 3 0 B(J,1)=( J,1)+CE(J,K) 

- 260 CALL TNUM (G,9B, 1 , A4rA2A3 V 1 1 N ,NIEG). _ 

- 270 -- --- DO 40 J=1,NSEG -_ 

280 A(J):C,(J,1)*CCNST1/VI(J) 

285 EE(J) G(Jvl) 
_______ 

-2 90 -0CVNTINUE 
-295 

51C=51N*CDNST1I/CONST2 

* 300 WRT(,1)lE(JJ ,NSECG 

-30 ---- -50 -FORMAT( I9TOTAL NO. (LARV).= IF15v-0,,8-(1XtFlO.) 

320 WRITE(6,brf5C, (A(J),J=1sN5EG) 

330 60 FORMAT(' #TOTAL CONC.(LARV)',l9(1.'),F8.5)) ___ 

- 340-* -IF(IS.E06.12)GO TO 70 

345 IF(LL.LT.12)GC TO 70 

350 1 S 1c)52__ _ _ _ _ _ _ _ _ _ _ _ 

360 GOTO5 

370 70 RETURN.  
380 END______ 

___

AGE, 

LtC I

- Q.
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Output: 

Functional description:

Display key input parameters on computer printout as specified on the flow 

-chart.  

Inputs: See named common in INPUT.  

...Equations: none 

Output: See flow chart.  

Subroutines called: none 

Referenced-by: 

TMODEL only if IOPT -1 
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OUTPUT
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.CUTPUT-PNC/LIB$- CREATE :02/01/73 11 :27:34 FREC:11'SIZE :4 'BACKUP :02/02/739
05 :21 :40 KTIND:O ISK KEY: 1 LI FE:PERM ACCESS:UPDATE 

1000 CTU 
1010 INTEGER PIMPE=,PNElGG1,PCEGG-1,PNEGG2,PCEGG2,PLPROD,PLPTB1,PLPT" 
1020 INTEGER PIMPL,P.NLAR1,PCLAR1 ,PNLAR2,PCLAR2tPJlPRCPj1PT , Pjlc 

-.- 030 INTEGE R PWVPJI,9PNJ11,iPCJ11,PNJ12,?CJ12,.PJ2PRO,PJ2PT1,PJ2,'T2 
1040 INEE IMPJ2,PNJ21,PCJ21 PNJ22,PCJ22,PJ3PTN,PJ3P.TC 

1050 INTEGER PEENT, PNEEN, PLENT ,PNLEN,PJIENT ,PNJ1EN__ 

1060 -- -- ,INTEGER''PJ21MP PNJ21M,PJ31MP PNJ31M--_ 
1065 INTEGER PNIJ32,PCJ32 ,PA1PTN ,PA1PTC ,(ONENT,CONI1MP 
1070 COMMON/MLIFE/SVE(25)tSVOC25),FVE(25),TCE(25),SVL(25),SVL(2-& 

-- 1075 - 1-lFVL(25) ,TCL(25),$VJ1(25)SVJlC(25 ,FVJ1 (25).,TCJ1(25),SVJ2(2': 
10802SVJ2C(25),FVJ2(25) ,TCJ2(25),SVJ3(25),SVJ3C(25),FVJ3(25),TCJ!7: 

-1085 - _ 3NEGG,AEP,DTE,DTL,DTJ1,DTJ2,DTJ3,OTA,TE,WI (25,10),TP(10),PP,( 

~1090.-- -__- _40T,_ICP'tIEND,SVA(.20 ) FEC(20) ,FRAT(20),FMAT (20) 'SVAC(20) ,EA CT 

1091 5 tTJ3 3 ,T 5P.W 
1095 CfMMN/PLANT/LYR,.LPYR(25),L-P(25),t'!PLANT(25),KKSW,IOPT 

-: 1120 -- 7CCMM0NMC0N/HA AR /NE G, NC HA N G, V 1 2 5,A(2 5S LE N 2 5 ---

- 1130 - QI(25,1,),EP(?6),EI (25,1O),TQE(10),0I (25) 
114 0 COMMON/MIGRT/TMIG(l0,3),NICJ1,NCJ2.NCJ3,YJ1 (25910),YJ2(25,10) 

-1142---1Y--J3 (25,10) 
1144 COMMON/C0O-PRT/NCOMR,IAGE(10),IEAGE(I0) 
1150 COMMN/INITAL/LEGG,LCHAT,KNOWE[.,J LAPV,JJJJ2,JJ3, 
i6 n- ~L'PIX,NLPIX., IDAY,IFINAL,PRMT.(5) ,AUX(16,25)',TEMPER(26,55) ,NTE 
1170 .*Tl967P,TCUT(25) 
1180 CflMMONtl/IDSTEr-P/IDTE,ID'TL,IDTJ1, I0Tj2 tIDTJ3 tI YR 
W-10CIMMON/IEGINC/N!ECSPPIMPEPNEGG1,tPNEGG2 PLPROD-IPLPTB1, 

* 1200 *PLPTB2 ,PCEGG1, PCEGG2, PEAVO 
1210 COMMON/,LVlNiD/NLSP,PIMPL,PNLAR1,PNLAR29PJlPRO,PJlPT1,PJ 1 PT 2 

1-r220 ---- -. *PCLAR1, PC LAR2, PLAVG - _ _ 

-1230 C~MO/1IND/NJ1SP,PIMPJ1 ,PNJI1,P'VIJ12,PCJlI ,PC J12, 

1240 *PJ2PRC,PJ2-PT1,PJ2PT2,MJUV1,PJ1AvG_____ 
12 50 --__C 0M M 0N/J2 IN C/ N J 2S P ,P I XPJ2 ,P NJ 21 , P4 J 2 2 PCJ 21",P C J2 
1260 *PJ3PTN,PJ3PTC,MJUV2tPJ2AVG 
1270 CCMMCN/J3!ND/NJ3SP,PNJ32,PCJ32,PAIPTNPA1PTC,MJUV3 

=-2 18 0 -CC M M 0N/ EI'AP / C NE NT ,C 0NI MP , PE E N T 9VNEE NPLENTPLN 
- 1290 *PJ1ENTtPNJ1EN,PJ21MP,PNJ2!M ,PJ3IMlPPNJ3IM 

-1300 CtJNMON/T I MTP/.SL ,5J1 ,5J2.,tSJ3 
2000 ~ WR ITE(6,t5W 
2010 WRITE(6,10))LYR,NSEG, IENDtNCHANGtNEGG, ICP,NCOMR,KKSWNCJ1,NC~j 
2020 WRITE(6,15) 
2030 -- -WR ITE( 6,2 0) DTE 0 T 
-2040 WRITE(6,70) 
2050 DO 500-J~l1,SEG_____ 

-2060 ---- 500 -WRITE (6 ,80)JSVE (J),-PSV(UJI ;FV E J)--TC E WJ1 
2070 WRI-TE(6,15) 
2080 WRITE.(6,3C)CTL,.SL.  

0 -290 1WRT E (6, -- 70_ __________ 

2100 DC 510 J=1,tNSEG 
2 110 510 WRITE (6,8f))J,5VL(J),SVL0(J) ,FVL(J),TCL(J) 

S 2120 -- - - WR ITE (615)- - - - ---- -- 

W 2130 WRITE(6,40)OTJ1,SJl 
2140 WRITE(6,70;)
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2160 .520 WRITE(6t80)J,SVJ1(JbtS.VJ1O(J) ,FVJI(J).,TCJ1(J) 
2170 WP I TE (6,15 ) 

10 218 0 - WR ITE (6,5C )DTJ2 , J2 
2190 WRITE(6,70) 
2200 DO 530 J=1,NSEG 
2 210 -530 WPITE(6,801,)J,SVJ2(J),SVJ2O(J),FVJ2(J) TCJ2(J) 
2211 WPITE(6,15) 
2212 WRITE (6,6n )DTJ3 ,5J3 

-2213 -- WRI TE f6 t7C) 
2214 DO 540 J=1,NSEGl 
2215 54C WRITE (6,80) J ,SVJ3(CJ) ,SVJ3C (J) ,FVJ3 (J) ,TCJ3 (J) 

2 22 D 550 J=I NCHANG 
2 23 0 . WPITE(6,15) 
.2240 WRITE(6,90) __ _ _____ 

-- 2250 WR IT E (6 ,110 )T CE(J) ___ 

2260 WRITE (6,ln1%) 
22710 DC 545 K=1,NSEG 

2280 -I-WRTE(6, 20) K,JTEI(K,-JYAX (K ),IQ P(K) I(K)TfS-LE N(K),t 
*2290 . 545 C CNT I NU E 
* 2300 550 CONTINUE_____________________ 

-2 310 RITE (6mg15) 
2 32) WRITE(6,130) 
2330 DO 560 J=1,KEC*G ________________ 

-234 R - I T E( 6 ,14O) T P JP P J 
2350 WRITE(6,150) 

-.-2360 WRITE (6,160) (LWlI L J) ,L INSEG) 

W --2 370 - ,, -560 mCON T INU E 
2350 WRITE( 6,15) 
2390 WRITE( 6,170) 

-2400 -D C 5 70 K K =1 3 __ ________ 

2 410 1IF KK. E 0. 1)M MNCJ1 .

2420 1 F KK. E 2V M N CJ 2 
2430- -I F K K.E .3 1MM:NCJ3--_ ____ 

2440 DO 580 J =1 ,M 
2450 WRITE(6,.180)KK,TMIG J KK) ___ _____ ___ 

2 4 6 0- -WR I TE(6,1 5 0 -m_ ___ _____ 

2470 1 F KK-2)5 72,5 74,576 
-248 0 57 2 WR I T E(6,1 60H(LY J 1 LJL 1NS E' G_____ 

2490 G0TO 5830 ________ 

250574 WR IT E(6 t160) (LYJ2(LtJ)t ,L1 NS EG) 
2510 GOr TO 580 
2 5 20 ---- -5 7'6 WR IT E 6 ,160 C(L YJ3(L,"J),-L 1 NSEG)Y 

.25 30 5 5P C CON TI N UE 
2540 570 CONTI NUE__ ___ ________ ___ 

--2 55S - -m- WRI T E(6, 15) 
2560 RETURN 
2570 5 FORMAT(1H1,4lXt'TABLE OF INPUT PARAMETERS'///).  
-2 5 80 - C F CR MAT (1X , 1 1 UL AT I CN '1 3,' YEARS'/ 
2590 11 X,'NU MB ER OF S E G ME NT 5 t13/ 
26-00 2 1 X , NU N B ER OF A D UL TS 1 ,13/ 

3 261 -3 X ,NU VB ER OF FLOW AN D DISP ERSION 'CHANGE S ,13/ 
* 2620 4 1X , NUK8 E R C F TEMPORAL EGG RATE WEIGHTS 1,13/ 

2630 5 1X , 'COMP EIN SAT 10N 1 N ADUL T 5 ,13/
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264f) 61XINTER!MEDIARY LARVAL PRINTOUTS 1,13/ 

S265C 71X9,TEFPERATURE PRGFILE (2=NfJELSE Y) ,3/ 

266aL 8 1 X ,NU3EP' EO 0F J 1,9J2, ANC 13. MIGRATION DISTRIBUTIONS 1,314/ 

- 267)0 9 1X . ............ 
** '/) 

2630 15 FCR.MAT(lHI) 

2690 20 FCRMAT(lX, 'EGG STAGE PARArIETERSI/ ____ 

=--2700 ~ 11 x t15T AG E DURATION',1X,F5.
2 / 

2720 2 1 X t#TIME STEP USED IN NUMERICAL TECHNIQUE 'F 5.2/ 

2730 30 FCRMAT(lX,'LARVAL STAGE PARAMETERS'/ ___ 

-2740 I, 'STAGE DURATICON ',F5.2/ 

2 7591 2 1XI'T I E STEP USED IN THE NUMERICAL TECHNIQUE 1,F5.2//) 

2760 40 FCRMAT(IX,'JUVENILE 1 STAGE PARAMETERS'/ __ 

-2770 - 11X, 'STAGE DURATICN I'9F5.2/ 

2790 2 1X,'TylE STEP USED IN NUMERICAL TECHNIQUE lF5.2//) 

.2790 50 FrRMAT(1X,'JUVENILE.2 STAGE PARAMETERS'/_____ 

-2 F00 --- 11IX' STAGE DURATI CN ,F7.2 * 21 

* 2810 21 X:'T ! ME STEP 'NUMERICAL TECHNIQUE IF5.2//) 

2820 60 FCRMAT (1X, 'JUVENILE 3 STAGE PARAMETERS'/__ 

-2821 -1,'STAGE DURATION ',F7.2/'''

28 22 21XTIME STEP USED IN NUMERICAL TECHNIQUE ,F5 .2// 

- 28 30 70. FCRA 1 , HSEG , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

28 40 -1 16H'- K RATE _EQUI Y 
2850 216H K RATE MIN. , 

2860 316H PLANT FACTOR_________ 

2870 - 416 V SA TUR . 411TC F ---fT 

2 28 80 0FCMAT (14 4(lXE15 .7)) 

W 2890 90 ATGRM90 iX,'RIVER CHARACTERISTICS'/) 

2900 --10c F 6R ~T IlX 4 b 5E G 
2910 116HADVECTION 

2 92 0 216HDISPERSION_____ _______________ 

7T 2930V * --316HCROSS SECTIONAL 

-2q940 *. 41 6HPLANT INTAKE 
L 7.  

2950 516HVCLUME ___ __ _______________ 

2960 - 616HLENGTH * 

2970 716HPLANT 0,P(YEARS) I 
29810 110 F0RMAT(1HD,1X,'TIME ',FlO.2/) ____ 

- 2990 --- -120-FCRMAT(I4,6(lX,E15.
7 ) OX, 110) 

3000 30FC'MAT(iX, 'TEMPORAL AND SP AT I AL DISTRIBUTIONS APPLI-ED ' 

3005 1 'TO COMPUTE THE AVERAGE RATE OF EGG PRODUCTION .'/ _ 

-3 020 140 FCRMAT ( IXpTIfqE= 1 ,Fl 0.295XI'TEMPbRAL WEIGHT- =_ '-FB .5)'

3030 150 FC-RMAT(5(1X,3HSEG,2X,6HWEIGHT)) 

3040 16C FORMAT(5(lX,I3,1X,F8.5)) __________ 

- 3050 ---- 170 FORMAT(IXMIGRATION PREFERE NC ESV'7

3060 180 FORMAT(lX,'JUVENILE ,13,1 STAGE'$ 

3070 ____1X,'TIXE'l,FI.2) 

3080 -l_.__END........ -__
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RAINDN: 

Functional description: 

RANDN (random number generator) generating a pair of random number 

deviates and then uses these deviates if they are both in the interval 

(p, 1) to generate a pair of normal deviates. It returns one of these 

deviates to be used as a random decay rate to predict random survival.  

Equations: 

Generate a pair of random deviates.  

Let Io 2 +.3 

Let N 1 =2(2 3 4  2)+l1 mod 35 

Now 

1. N V I 

2. N 2 Nl 2.-

3. Al =(Nl-1)
2 + (N2-1) 2 

4. IF Al >1.4 

No, Go to 5 

Yes, NI N2 go to 1 

5. Compute normal random deviates..  
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Z = (-2 in (N 1 ) 1/2* & 

o = standard deviation 

UN2 

SmI =Cos (U) * Z + m 

=n Sim (U) *Z + m 

m = mean 

Output: 

X - normal deviate

Suibroutines called: none

Referenced by: 

TMODEL 

.HISTG 

GROSSK 

GROWTH
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~NON-PNC/ ILlB$ CREATE*-02/CB/73.,
0 9 :4 7 :2l FREQ:7-SIZE1l KIND:DISK KEY:1 LIFE: 

WPY ACCESS:UP)ATE O!N:SPN

20 
30 

50 
60 
70
80 
90 

-~10 0 

110 
120 

140 
150 
1-l60' 
170 
180 

-19 0 
200 
210 
220) . 230 
240 

-2 50 
260 
270 
-28 0 
290 
300 

-- 310 
320

SUBROUTINE RANON(XIXMEAN,STIOEV) 
INTECER G 
DATA P12/6-28318/ 
DATA IF/O/ 
I F( KF )1 ,3,1 

3 KF=1 
__ 

IALF=2*18+3 

G=O

1 IPN I RN1*I ALF 
RSTN=1 RN 

- RSTN=RSTN*2 .0*I-35) 

IF (G-1 )7,6 ,7 
7 N=N+l 

-G=G+l 

IRN1=IRN 
RST Ni=R ST N _ 

6 A1=(RSTN-1 .0)**2+(RSTN1-1.0).** 
G=0 
-IF(Al.GT.1.O)GO TC 7 

I= SORT( -2 OtAL'CG (R5 TN1))*5tDEV 
U=P1I2*RST N 

SNI COS (U ) Z+XMEAN 

5N=Z*SIN (U)+XMEAN 
G~o 

IF(SN1.GT.0.0 )X=SN1 
IF (SN .GT .,. )X=SN 

END.

IQ ____
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The following is a list of sample input data and run streams to 

DMODEL.  
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DB-P'lC/LI1B$ CREATE :3?/13/73,165713 .F~rEQ:7 SIZE:2 'IAI:)I5( <EY:1 LIF E:PE 4 

,CPSS:JPDATE 0N,:SP.N .. ------- ~ 
IL 

10Q70 973t13,1l31,1,,0,2,9,1 .

196t 1 .535)191.53-5Jb,5, .9 
1090 1.53 506 , 1.53506, .,.0 

1110 1 .53-506,1 5 ?5 6 t .0, 0 
1120, 1 .53506,1 .55 ,55 6, .0 _ 

113. Ol -1.535-0691.5 3 5 b 0 ....... 5 
1147) 1 .53535, 1 35 05, .4, .3 

1150 1.53506,1 .535'1'6t.0, .0 
1169 .. 6.77543E-2,b.09789E-2, .0,2.0 
1170 .753-,.93E,.0,2.0 

*11 S0 6 .77543 E-2 6 .09799E--2 , 0 ,2.0 
.119 0. -6 7 7 5 43E -2 , 6 .0;7 S9E-2 ,.0, 2. 0 

1230 b.77543E-296.)9769E-2, .3, 2.0 

1219 6.77543E-2,6 .09799E-2, .0,2.0 
I?' ---6. 77543E -2 ,6 .09789E-2 ,.4,2.0 .. _ 

.1230 6.77543F-2t6.39739E-2, .0,2.0 

124 W).36'4730r9E-2,4.'12831E-2, .0, .50 
@1250 5.3647399E-',.!-2831E-2,.0, .50 ---.-- * .

1260 5.3647999E-214. -2831E-2, .3, .50 
1270 5.3647809F-2,4.,82331E-2, .0, .50 

12 S I 5.3647,8o9E-2,4.32E31E-2, 0,.5+-, 
12 90. 5.3647399E-2 ,4. 2831E-2, .0, .50 

.13Co 5.3647399E-2 4..-2331E-29 .2, .50 

13.10 53 6478 9 cE-2,.4.82331E-2i Ot .50 

1320 .51344219E-?,4. 523--98E-3, 0, .10 

13 30 .51344219E-2,4.629 E-3, .0, .,10 

13?4.0 ..51344219E-2,4.6209SE-3, .0, .10 - -------- *--

135.0 .51344219E-2,4.6239PE-3, .0, .13 

-136-1 .5134421 9L-2,4 .62096E-3 ,.0, .10 
.- 1-370 .----. 51344219E'-2,t4.620 eE-39 .0,.10 .--------- __-

13S3 .51344219E-2,4.62098E-3,14680.0, .10.  

13 00 .51344219E-2,4t.6209BE-3, .0, .10 
--l40 0 1.06509E-2, '.58581E-3, .0 t.075 

141' 1.06509E-2,9 .585B1E-3, .0, .075 

1420 1.06509E-2,9 .. 5 S5 51 E-3 ,.0, .075 
---1430 1 1.06 509 F-2 9 .5E 5 31 E-3 ,.+0,.075 .  

1440 1.35509E-2,9.53581E-3, .3, .075 

1450 i.06509E-2,9.58581E-3, .0, .075 
14 69 1.0 6509 E- 2, 9 .5 85 1 E -3 ,3 -)26 0 .0.0.75----
1479 1 .06509E-2,v .585812-3, .9,.075 
14 90 .29 05 6 F-33 .291-56=-3,3.986-3 
1 490 1 .5 ,930. 1 49.5,335.,365.9.1,49.,l128.92157.75 E5---@ 150 .9, .3, .9 9 0 O,.35 ,.  

1512) 0,0,0,0,0,91,3-' 

15431 1 .37314 2.1 .4734? E-2 11 .37349 F213.4E

15 50 - 679.67,.57,1.33--,1.33,1.33tc.33 .  

1560) .45782E-2, .45732E-2, .'5782E-2, .45782E-2



1570 

1590 
159 

1610 
1620 
1630 
164 

1660 
16 7 
16E9 
16 90 

171) 
1720 

---- 3.  
1740 
1750 

177T) 
17 ;;0 

180) 
1610 

-1 C 2D 
1830 
1S40 

1860 
1S70 
18580 

-19100 

1920 
1930 

1950 

--- 19 70 
11?080 
1990 
2 200 0 
2)10 
2020 

-- 2030

.457S2E-2, .45782E- , .45782E-2 
101.23, 1 .3 o .33 t4 .0 , 3.0 ,8.0- 

.3521SE-2 9$1~2.35 ?1BE-2, .35218 E-2 t.3521SE-;l 
.3521 S 2-2 ,.3 5212-2 ,.35? I3E-2 
1 . 0,I. 331 .33 ,1 .33 , 4 . 3, 3. , .. 

22 * 5,1.9 .3,13 * 2,1 1.3 ,12. , 11 .8.*11 .0,20.0 
1.32 72 E-3,2 .6544E-3 ,4 .- 174E-- ,4 .3044E--3 ,5 .0218E-3 
5 .4 522 E-3 ,5. 3C05 E- 3 ,7.5327E-q 
2.9S62E-2,5.1233E-2 4.)977E-2,4.8540-C-2,6.1266bE-2 
6.4336E-2,5.9186E-2 15.0654E-2 
16., 46 .,100 .. _ _._ _ 

7 * , 4.* 21.*,29.*,35. ,42. ,49.  
29.5 

.0, .000 533, Or' 1665 , .01)6661, .018318, .245543,.*22 9e?.,I 4970866 

0 ,0 .,90. ,0 . , 0l.03. 1,0.,9.  
X000,.7681, .0056,.1835, .0307, .0040, .0000, .0000 

..0 1-) 00 00 5, . 3 ,.3 19 0, .009,.1237, .0573,.0003 _ _ 

.0 0 00.04 0 D, .-455,.25;7, . 517 , 152 1 ,.0620, .003) 
- 000 30 .033 2 , .402 , . 7 3.282, .11,O)) 
.330, 0 c0 0 0, .0000 o, . 0 0)0, .0, .()000, .',0-10, . 0030 
.0000,D .(",OGt30,100 1 .00033t .00 0,1 .0D0, .00-00, . c DO 
.f5 ? 6 02 43 t.23619,44329,.2365,.n000, .0013 

0., , .54 ------------------ _ _ _ _ 

.345E6, .25, .56 

.43RE6,.75,.5Q 
___.615E6,.95,.. . . __ .-

.752E6,1 . ,.52.  

.82F6,1 . .64
.9 09 E 6, 1. ......... __ 

.91E6,1 *,.  

.9 64-6,1 . , .7 
A1,?36 E6 , 1 , 7 -.. ..- -- -

.93BE5,1 .7 

10 ,0,0,1,0,0,1,,11.  
1 C , Oi 10,11,3,0l ,11,91.0 

1,110,1, 10,11,10,1,10, 1,10 

5. , 10 ,1.3 1
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O1-P:4C /LIB 1 3 '--El-TE:22/l3/73,17:03:59 F RE Q:7 5S1Z E:2 KINID: I S< K E Y11 IF E:FP 

ACCEScS:UI?.TE C1Th:SPj ~ ~ .

IL 
10 60 1,,,,, 
1)70, 6, 7, 313,1,3,1 t1,2r32,13,1 
10 Fl 1 .53596,1 .53506, Z)0, .3 
1090If 1 .5?536 , 1 .5 3 56.0, .  

11 10 1 .53506,1 .5 0 .0, . 0 
11 2? 1 .53505,1 .F3596, ,.  
1130 - 1-.53535, 1. 5 3S% .5 '! 5--- ,. .3 

1140 1 .53506,1 . 53 5n6, .,3 
115 1.553 5, 11 .53 505, .0, .0 

1160 6.77543E-2,6.J9739 -2 , 0,2 
1170 6 .77543 F-2 , 6. 09 7 --9'-2 , .0,2. 0 

11906.77543EL-2,6.D9799E-2,.0,2.0 
19. 0- 6-.7 75 43 E- 2 , 6. 0 97 S 9E -2 0 , 2 .3 - -__ 

1200 6 .77 5 43 E-2 , 6. 09 79E -2, .0, 2.0 
1210 6.77543E-;,6.?97P9E-2, .0,2.0 
1220 _ 6.77543E-2,6.09.7S9E-2,.4q2.3.. __ 

*12 30 6.77543E-2,6 ')9789-E-2,.J2.0 
12 40 5 .36471 R83E--.5 

1 _ -5.3 54.7 8cE 2,.2231E-2tDi .51-----
W 1260 5 .3647809E-2 6 E2P31E-2 .0, .5 0 

1?71 5.3647399E-2 ,4 .?S 3 1E -2.3 ,. 50 
52? .__ 5364759.9E-.24 . 23 3 1E72, .0, .5 0 

12 9 5 .3647S99E-24.P2331E-2v 0 t. 5u 
130 5.364789 E-2 ,4. 2R-33 E-2 9.2, .50 

-_---_ -5 .3 6A759F- 4283 1E-2 D , .53 ____ 

1320 .51344219E.-2 4.62098E-3, .0, .10 
130 i5l344219E-2,4'.62C98E-3,.,1 C 
1340 _ .51344219--2 4 6 2)9 3E3 , .0,.10 .__.--.-__ 

13 50 .513 42 19E-2,4.62^9?E-*3, v .10 
1360 . 51344219 E-2 ,4.62n,9R--3t .3,. 19O 

A373 . ~5134~21 9E-2., 4 . 5 2193 E:- 3 .3 .13 -- -.---- ____-

13FO .5 1344219F-2 ,4.6239 0 E-3,1468J).0,.10 
1390 .51344219E-2,4.62nC98-3, 3.10 
_4 00 .- 0 1 65 9 -,. 58 -3 ').075 --- ------- -

1410) 1.06509c-2,9 5 15 31 E-3., .,D 7 5 
14 2) 1 E, 5--E - 2,?. 5S551 -3,.3 .075 

--- 1430 1, 0 55 7)9 F- 2, 9.58581E-39 .3, 075 -- .... .-.-- - -_ _ _ 

14 40 1.06509F-2,9.58581E-3, .3.0 7 5 

* 1450 1.36509PE-2,9.5S581E-3,.3,.075 
14 6) 6.~ .A95 09 E-2 , 9 .2531E-3930260.0,.075 
147') 1 .0 6509f -2,c .555 1-3 , .0, 075 

* 14 k0 3.29856E-3 t3 . 29 75 6E-3 ,3--.29856E--! 
1.49 0+----1 5 ,2 8 3?) .149.5,335. r3 6 5 .. 1 4 . 1 2 -217 E. 7 E-------. .  

153 3,0.0 .,.301 .5 3 C 6E-3 .0 
1.51 t 3,,,3 913 
152() 3,,30 ,3, D 1, 

1 ~~~ .3734')F-2,1 .37?-4- E--2,1.37342E -2,1.3734tE-2 
15 4' 1. 37349E E-2 1 1. 3734F;C-2,1.*37343 E-2 
1:55") .3 ,.3.31. 7,1.57,1.57,11.67 
156.0 .45732F-2,.4579-2E-2,.45'752t-2, .45 7 92 E-2 
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7j /

1571 .45782E-2,.4578 2,E-2,.457e2E-:2 

15 9r) .35 ?13E -, .3 5 ;'1 E -2, . 35 219 E -2, .35 218 E -2 .,35 218E
1600 .3521SEL-2,.35-21;-Ez-2,.35? 11E-2 
1 10 -1 .25tl.67,1.57,1.67,5 3,10.0,15.0 -----

1620 22 .5 -l 9 .3,10 .2., 11 .3 ,12.11 .8,11.0.,20.0 
163'1 1 . 3 27 2E-3 , 2 .6z44 E 4 .017 74E-3 , 4. 3 04 4E-3 5-. 0 218 -3 
1640) 5.!+5 2 2 -3,5 - ?2%D5 E3 7 . 5 32 7 E-3 
1650. 2 .9 q 2 E-2 , 5.12 30 E-2 , 4.09 77 E-2 ,4 56.40E-2,,6 126E
1661) 6.433-6;-2,5.9186E-2, 15.o654E-2 
.1670 -- 16 .,46 .,10 r 
16i0 7., 14. ,21 .,28.3 .5. ,42 .,49.  
1690 29.5 
170,0 59. :5 
1710 207.  
17 20 .!,.000&33, CO1665, .0-16661 .018318 .24H43,2 2 589 ,.4970)86 

w7Q. 1O 0 .0,1.0, .09.0 1.09 .0 -- ------
17400 o.' o 3.  
1750 .100,000.7681, -0061895, .03.07,..00 40.C, O',.0 0') 

-17 6.0 1) .0 D,. 1120,910,J) ,1237, .057B ,.0003 
177-0 .000, .64-07, .-03 60 ,.0 39 2, .-MO0, .117P ,. 1 6--,3,,. In0 D 
17 C .0000, .43Q00, .0455, .2587, .,2517, .1521, . ')6 .), .C .0 j 

1 9 0, .. 00.0,.037,2,.4902, .176--,.2,P.2,.60jL .0000 
1!oo .)r0.occ*y,.0000,.o o.ooo, .. 0CI"0 00 .0003l0 )01 ,CT"Oo 
1810 .0300t.0000, .0300,WCo30 .0 000,1 . 00, .00Q, .000) 

=1 82 0 .5 36 ,. 0 243.361,.4452, .2365 .000D t. Dla 
--18300.0,5 
I F. 140 09,0., .52 
160... -A. 0,5 4- _ . __

1860 .345E6, .25, .56 
* 1870 .43PE6,.75,.58 

189.0 65 E6 t. 95, .5 6_ 
1-8910 .752E6,1.,.62 

: 19 00 .62E691.,.64 
~1919 .0 .99E 61 ., .66 -

1920 .91E6,1 .,.6S 
1930 .964:691 .,.7 

.1950~~ 90E,., .7 

* 19 60 1 1111,1110 
ASl70 -.- 10 90 0, 1011~1 01. 
1980 1 cI, 00 1 0,0,11a1,01,91. 0 
1990 10,0,0,11,0,1 1 V 1911.  

2010 10,11, 110 
2020 1,1 ,1,10,1,1C,1,10,1,c1C910 
2 20 30 -.5,1.091.0,11.0...... ..-. --------.---- ~..  

* 2040 .9

-201-

2.



014-D'C/LIF.$ CREATE :02/13/73,17:00:03 FREC:7 SIZE:('- Klr;D:DISK KEY:1 
cCE s s: iP D ATE C!': SP %

1 '6) 
-1070 

1090 

112) 
1130 
11 40 
1151) 

..1160 
117-0 

1200 
1210 

12 30 
12 40 

~-12.5 
W 12 60 

12 7.0 

13 1,0 
- 13 10.

1320 
1330 

113 50 
13 6f 

137 

1410 
.142-) 
14 30 
1440 
145 0 

1470 
14E70 
1490 

1511, 

15 30 

155 

15 60

LIFE:PEIR.'

.8,7,93, 13,1,0,91 ,1 ,02,0, 1 
1. 5 35-06, 1.53' 5.76,v .0, .0 
1. 53506 ,1. F3 5'.l6 , .0, .0 
1 .535)5, 1 .5 35 5, .9 
1 .53506,1 .53-5'.)6, , .0 
1 .53596 , 1. 5 F5%n5, .0, .0 
1..5 35 06 ,1 . 5 3-cD6 , .0, .0 
1 .53506,1 . 5?35476, .0 
1.*5 3 506, 1 . 5 3 5 .06 , .0, * .3 
6.-77543E-2,5.-9739-E-2, '2 ." 
6.77543E-2 ,6 .C978 9E-2 , .3,2 .0 
6. 77543E-2 ,6 . 9799E-2, .0,2 .0 

__675 43 E- 2,v6. 097 B9 E -2,.,2 .  
6.77543E-2,6., 97F9E-2, 0 ,2 ." 
6. 77543E-2,6 .'997S9iE-2 ,.0,2 .0 
6 .775 43 E- ? 5-1 3+89E-72.1.t, 2.3 
6 .7 7 54 3 E- 2 6.97n0 E-2, 9 2 01 
5.3647&99c:,~E31E2.,5 
53 f:478 99 E-2 4 .S 2 31 E -2 03,5 
5 .3647899E-2 ,4.p2tl31E E-2 ,.0, . 5f 
5..36473c9E-2 , 4.L?.2S31 E-2, ,.0, .50 
5.3647399E-2 4. ,2331E72s .3, .5' 
5.3647399E-2 4_32EB31E-2, .0, 5 
5.3647399E-2 4S 2 E3 1 E- 2,.2, 5 C 

--.53 64 7 9 9E-2 4 .623 E-2 , . 5 0 
.5134 42 11? E -2 4 . 6 2 09 'E -3, .0, . 10 

25 13 19 E-2..62C-90E-3,.0, .l1 

.513442 ?E -2 4.620E-3, .0,.10 

.51344219=-2 ,4. 622gCE-3, t9 .1 
.13442 19 E-2 4 . 6 2 931 9 .0, .1.0
.513442)19E-2 ,4. 62C -qEE-3, 14630 .0, to1 

.5 1.344219 E-2 4. 627-9 E-3,.0,10 
165)?F-2,?.5B581F-3,.J075 
1. 0.650 9 F-2 ,9 53 5 8E --3 .,.075 
1 . )6 5 09 E -2 ,9 5358 1E -3 .0 .975 

-----1.*06509E-299.58531E-3, 9.075-, 
1.065D9Ec-2,P .58551E-3, .-0.075.  
l.06509E-2,9 .5l3581E-3, .99.075 
I .16 5D9 E -2,9 .53581 E -3 ,3 )2 63. 0,.0 75 
l.06509'-:-2,9.535S1E-3, .3, .075 
3 .29 8 5 6 E-3 , 3 .29E.56E--3, 3-. 29856E-3A 
1.5t29.930.9,149.59335.,365.t .1949.,128.,21.57.75E6 --

.,.0, .C .0, .10 .01 .53060 E-3 ,.0 
f,0,0,0,2,0,CI 

131.3734 .37345E-2,1 .-A7 3 8 E -2 1 .3 7 3 F- 2 
1.373'-4w -29 ,.714 FE -2 1 .3 7 3 4 2 

1 .17,1l ..17,1 .17,2.33, 2.3 ,2.33, 16.33 
.4-5722E--2.,.45732E-2 ,.457',2E--2, .45732E-2 
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772i<

15~K 
1 59') 

.161.0 
1623 

16?43 

1650 
* 16 6 

16730 

1697) 
17 00 
*17 1 

- 1720 
-. 17 3 

1740 
17 50 

179 

1 PICO 
* 1810 

1P 2 0.  
1830 

1860 
1870 
1880 

19 3 
1940 

I 1960 

2000 
2010) 
2 20

.45782E-2, .45782E-2, 457 82 E-2 
1.!.75,2.3392.33,2.33,7.0914'J14.0 . , 

3 52 113E-2 ,. ? 5 2 1 F E2 , .3 521E -2 
1 .75,92.3 3 ,2 .33 ,2 33,7.314 .014 .0 

1.32 7 2EE-3,2 .~5 44E -3 , 4. C17 4 E- 4 .39044 E:-3 ,5 . 2193 

2.9P62E-2 ,5 .1233-2A'=-,4.2977E--2,4.66403--2,6.1266E-2 
5.4335E-2 ,5.91R6E-2,15.')65-4E-2 
16.946.,1) 
7.*,14. ,2 1., 23.- ,5 ,2 . , 49 .  
29.5 
59.5 
207 .  

.0,. 0383, .03165,. 3666, .1833,. 248 543, .226FOI , .497fV-86 

't.00, .7631 , .OSb 185, 337, .r040, . 000, .003) 
.0300 ,. 0 0 .3, 000, .1237, .0573, .03 C) ~ -! D 
.00nD , . 64 7, .310 .C 3 -) .0 0 , .117 8 .6 6 3,.0 3 
.00"), v .4300 , .04 55 .,2537T, . '517 . 1-521, .0620, .003) 

.3333 20) 49% .9 2., .17--3, .2692, .3,151, )0:33 

.()0o0 ,.0000, .0 3, 09305 3 01 C, 1)003,.0 9, 101 
.00 n0, .':0 030 )3 ), .90 0, .0o0,1 . o0, .000, .0 o o3 
.051-6,..C243, 2361.4 4 T2 ,2365, n,000, .0013 

0. *.52 

.345E6,.25,.qo 

.43eE6, .75, .53 
.615 Eb, 6 . - --

.752 E61 .62 
.82 E6.91 ,6 4 

.91 E 61 6 F 6 

.964E6,1., .7 

1.13Z60 ,., .7 . . * *--.

10, , 1 9110 ' 

.5,1.0,1.1 3 --.....-. 0

-- - -203-
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IQIL Ct'Y OB I 01/fuoRR IS PRAA1 

w -BA J I0~1LLLQ1LLLEII1MA iP(JLA-O R.t VF P SqT ON-3* __ ___ 

FILE jAlUz~~ PRWCESSECO -On 14LC72T 12:05:07 - -.  

WOPCFL E'-i 14 TRE3ULESlED__ 

~ 0a RU-4- RAt f-UBIJ-UaoR 0 r tt 2 iI07 l'O ll~ 7)-k 
101(1 0 AS-0 A=IDMOD3 
10201 ( APR b31001 

-- di ~ ~ Q ---- -_ --- _ _ 

- 105UJ N A. DMOL 

1065 1 tX rOF DOL)E 

105350 t-1 53,Oh 

- ~ -, . 1 0 9 0 - 1 5 3 f , 1 5 3 . S . 0 w .0 - - . - - - -

* 1120 1.535nfla.53506t 00 

111.350b F1-530t-.0 ---- ---

1120149 -045 l35l615 3 0 126F.0 2t 

______1190 7.004865E-9?F3.7512163 Z-02 2. t_______ 

- . 1200 '5o.5-7!49-5E-O2t1,393745E-02w.-Ot2.0 

D22 L.304&25 

1230 5.09 6844E-02'i.2742l10-02,.Ot2.O 
1240 5.3G647899C--2, .026624r*.0' 50 

__1250 5 , 3647699E2 . 0263_24f.,~ p- _qL___- - _n 

- -E 1263 5.3-4799E-2F026324,0.O_ 

129U 5.364J78997-2, .02632'4ro.0, .0 
1300 5.36'47699E-2,026J24P,09v.50 

~13230 o 51344-19U-2 ?2 56721E-3p.,1 so ----
1330 .5i344219 -2 -5s6-2-1E-3-"-.t -i7- .- if .  

1350 .51344219E22,56721E3-Ot*1Q 
1360' .5134'+219E-2'2.5b721E-3,.o,.910 
1j3J 0-t3- 51,3~--9-- 56721E-t mlIL-a-o__ 

-. 1380 sF513"'4219E-2?2.5672lE--3tl468060,10 

1413 1.UoS50bE-25.3254b5E'3,.0,,075 
1420 1.065fl9E-2,5-.3254fSE-3t.0,P.075 

1 -4. 01 .05 0-':b5.32453.,.7 
..140 1.0 2 t E -5.3 2 5 532to1) 0 7 5, 

-m204-



l17J l.0' 5flcj-25,. 354_3 r3. p .0 7 5 

1480 3.2 9856E-3'3. 29L56o-3'3.*29856E-3 

S49 124.9 3. 19.51i5 O _ 

150;) 90*3,.Q,.0,.0 i)r.OP1.530"97-3' t 

15 11 00,# 0 0 # n 0'')

1532J 

154J 1.3736Ej.7346-C2137348r'_2 

157 6 72u2.473E2p Ll5782E-2_,t2_2 .. . -.--...  

157 9 2-.72L 4 58 C 

1600 *35218c--2' .35218E-2' .33213E-2 

16 23 2 2 5 r19 3v1,02,11 12.21111 O2oo 

163- 1 3-7 

1650 2 .9 3 6 2 _2,b.1 2 30E-2v4.09 77E_2p4864QE-2p6.1
2 6 6 E-2 

166J 6 .L336L-2,.916E-2,15.0)65IE-2 

_ ~ ~ 6. I --- -...

- r.: 16 ~ -9~ -0 2-_- 
---- 1 

1710 207.  
1720 ,125P#.125P .125P .125t .125v .125' .125v .125 

_1740 0 -..0 3 o 

ubJ 1- 7G 0 I fjAi)00,9 -0iD3 1a5 4 73-J 0O v- -0 

177iu *aoo,. 6  
f 3~O.392.O0.173P*loo3t .000 

1730 .3000'.430OP0' 455t .2587' .0517, .l'5211-.020' .0000 

180ri .0000 r , ot f) 0 0 0 000 t0 0 v0000 O--

0'1 -.000 .03 0 ,~0O00CI 0. .~0013 0Jr003.O0 _ 

1.8 "_02536 a :2 36 3-- n 

18.30 0.10-P -5 
184J 0.,0.,p.52 

189) *752E6tl.P.62 
190U .*2E6P1.P.64 

1914 o 1.. J_ 6~- . --- -- ----

1950 *906E6vl.r.7 
*1960 1,1,1,1,1,0 

________ 1 97 3 1 0f,~~efi1e0tl. t-

1990 10,Orfl,1,U,1,iJ,0pt1. v:__ 

@201 1010p1,1.1,0p 
202U 1,1.1.10.1,10,1,10' 1,10'1,.1O 

2040 O.F9 
205U F I; 

___ - - -05-



(QIL CPY D3Ifl~l/ 0 ORRISrRA'12 

0 ~~~~~ ~~ _I___~i A2 PRCSE O 4DC72 AT:. 12:05:09 

NO PCF EgE;4ENT 0U_ QSJ.ED I

* -1 00J--0-- ~ O~S~2.4)B-I ~ 152-3'-12 0--------.--7'i9~ 

110 ASG A=SDM0;' 
1020 0r AP'R ch3I00l 

1040 J.4 A 
1044.,- DEL FACTOR/CODE -

1050 rw14 XQT DM.'OL'JEL 
1063 1,0O0000 

1039153-n-o1:556 
_____A 1031535fl6:1:53506t':O 0 

11o 1.5350ur1.53506t 9O,.O 
1120 1.535nb'1.53 5 0&P*O'*O 

114 013f~,.~JP-I; -- F e- c 

115 J 1:_5350b ,105i506V.U'0

117i 1.'49 2f45t:-0113-.730)1126E7-02,.0,2.0 
11830 9.743760E-02,2.4359)401E=02,.0t2.O 

.__oUJ02 - -.~~1IEZ-0. Q-. 0  
--- == 

1200 5,517493C 02f 1.3793745cE-02r,;O r.  

f -P 

1230 5.36'47o994E-02' .026732110,.02.5 -.  

1270 5.34799E-2#,26S24i,.o'.5O 

- 12 05'0 3 7 699iE p Q2634 2 '0*50. 

129') 5. 3647699E-2 P .02663 24r* 0' 50 
1300 5.679E2,062t0t5 

-3i _ 0 1 

133 *5j34219-a.-22.56721E-3p.,1 o 0- p 
CE -3v .- -o1 

1360 *51344219.-22.56721E-3.,1 

139 J, 5j344219 -22.5b721E_-3#1 6 O 0 .0 0 p- --10 

W1410 1.o5n9E-25.X-545L.-3,.ot.07S 
1'423 1.065n 5f -,354b,:23v.OP.075 

1459 1.5fT-2 p5,~52h54 _3 'lf075 
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1470 l.O65fl9E,p5*3251457-53,0.O
7 5 

1481) 3,28bE3t3.2935Q33285

15 1 01 t OfO,O0 00, 

154)J l.. 7 3 4 6 a'E-2l.3734i3L2,1.373L8E-2 

F77 .1.1561 - 4 5 7 8 2 -2#. 4 5782 ~,47 -t45 7 8 2E-2..  

-- .157o *722,473E-2'.
8 2457- - -.  

160.0 .35218.-2' .3'218E-2t .35218E-2 

-~~ '222 2.I93l.,.u11 Pl11sUP20 -

2- - - .7 

1660 6 .4 33 6c3--2p5.9186E- pl5.0654E-2

16 J 29 

1710 207.  
1720 *026'490, .055629 .0 83 4 44' r1125 8' 139 073#,.16 68 8 7,p19 47 02p 2 2 25 7 

0. P 0.  
- .-- -0 . .7 4 0 . .. .0 .i 3 , 0. . ...  

1770 00002 .64'07' .T560re*0392t .0000 ,.1173po* 6 3' * 0000 

*1780 * 000'.L500 .045w *2587' * 0517P . 1521 F. .E0 t0 .0000 

1790 0 

183JO;F&r. 523.a1.,±LZa---- jt0r3 =

183U0 0. v0*052 
*18430 . r0 . r.54 

1~60 .345t76 i 5uJ 9 

18-3 *15E67i,5 --- - -------

1390i .752E6t1.,.62 
1903 .62zE6#1.P.64 

19 2)3 .91 6,1..6B3 ~- ±c- ----. - - ------

193)3964 7 

1951 o906E6rl.po7 
1960 1,FIf1 F,1I1f0 

- - . 1980 10.p 0 0r1,u FJ.Uii 0~- r- F~- 1 

* -. 1991 l~o,0,1,0op,,0 O1 11. r: 

2010. 10F,,1,'1' 
2020 ii11,,01lttOl1 

20L4!J0.  
205mJ[ F I N



@IL CPY DB I O1/IJORR IS tRtkA3 

jA Q3A AA ,JNPULA T -rt -f 3,II 

F IL 5'A Rf3 4:C-S- u ~DEC 72 AT 1205: 11 

N'O PC' ELEMAENT RE Ql ESTED -7--- 

1010 fo A-SG MJ0 

1020 r0 APR LAIO01 

1040 IN A::,_-.
10 4': D L -FCTOR/CODE 

1050 9
JXQT D!,i0 D EL 

1060 1,O0O0O f0 

.108Y15350ib t1 5350oI0 -c
-Jo9o 1. 5T,,S,,1,53.3 -U-- 

111U 1.535nbp1.53O6P.O'#O 
1123 1.535n~il.5350o't Op*O 

___A11,i5LI.
3 ~ .', f 

1150 -1L~ *' 3- -------

1170 1.555ft3,5E-13.7b''U'12O -0 .. 0 

1183 9. 7+37O02 2. 43' 9 40 1;,2-F .9t2.0 

_______1191_7. 00486 02 ,7512l3-Q.t' ___ ___ 

520 5174'3E,7n02 r.1-3793 7 45- 0'2?'.0t2 O r ~- 2 

*. 12 10 5 . -3 2 -.4- I.45 '-36

~LL 12 2 LL ~ 2E-G-tiia2 6-: EMO 2 i -3 9 2 

1230 5,096344E-,0291.2742110E-02p e0P2.O 

1240 5,3647699"7-2p.026i3)24p*O'o5o 
1250 5. 3 6 7 9_ -i2t __jL4 

-12605.364~992.026624t0'0: .- -

127U .5.3bL47C9&2,026L 0 , 53 T-.~ - .  

~~-A 2a~i5 ,Thk-aL d2-daf- n-.5--- 
1290 5.3647699r >2 .j2,6c324+' .0'50 

130 0 5.3647699-2p.132662 4 t .0 9 p.5O 

777713320 *5134L2 .~2 5672i3td.0 - __ 

34jjiL3 lE-2pl2567?lJ0.,Q 

1351 .5134L219E-22.56721E --,3'.0,.1 

1360 *513L4I4219t-2,25721E-3t.Ote10 

133o .51344219E-2 2.07!Din F+~~ .Pl 
130 51342 19,,-2P2.7i.30t1 c- I c

-1-4- 0. a-:. 0---5- . 3? . -r3L.J 

14 i Vnr_- t535b'3 9t.7 
14~2J 10fl-p.55K-

3'0 75 

-208-



1470 1.065f9E-25 32545 .O.0 7 5 

- 15 49 0 t.tnt Ots 0 p 1 5.3069E- 0, 

151J 0,0,0,0,OltOtlf0 
-- 1-52 -,1. -0 , A.~,.-----

1530 l. 57343E-7-21373l+~z-2,1373E-2P1*3
7 348E-2 

154J 1.37346E-2,1.7j3E-21.373
4 8c- 2 

1Z156o -,7 2"--2,.7 32E-2 p 0:42EP.5732 -

15- .472i-g.45?2-'47E2.- -- ___ 

1590 .35218E-2p.35211SE2 1.5262t 35"18:7-2p.35218E-2 
1600 .. 5218'L--2, .352ibE-2r .35216E-2 

_ WJ. * 5'~ 2..-t.2. i .±a.
-. 160 22..93V.,13'22i3lO 2 O0 

16 20 ' 2 .5 p1 .3 rl) p1 t'.2 

1650 2 , 9 dG62 >?,-25.1a230E-2,4.0)977E-2,4.8o04UE-2,6.l266E-12 
166:) 6.L36L25,5916EP5.065_.

2 

168ii 7 -14 .,21.,2 35 4 2'.49.. -- ;- .- 

1710 207.  
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The following is sample output of a 
transport mo del run. .Thedtinu 

is contained in the sample data section 
and is file D8.  
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.1~422..02 *?567'0f-02 0 0 1)OO l .13U 00u0+C 0 

7 . , 4 ?,! P j 
r1,,2n2 *567?1')-12 .AUo n u nIfl r 

toJ 
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Er ~ .C 
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ErG Cnrr.= TC= -- 511 2.7610 --'.4 423 -- ?061 -.- -. 0 952 .30 -. 66 -17 ----
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1r.T L ;~'ECO( 
LrC.C Cr;#C TC 
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.5917~~ .09 .31 .b8 248 ... 9 .1 1.0189 .2669 ....--. 0299 -. ~ 
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41- S.50 J A Y 

~JI TPL ~ . 42,106613. 1 134 U3 6.. 1567917. 19654 7 6. .5095970. b926694. 7b342355. 54D9238. *11255926 .....  
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61 .50 UAYS 

Tr*T.L I.P.(LAkV) 6237270 . ........ 5.3i6. --.-. 15.0416. ..--- 74434. -.196336 -. 1020964. ...-1210754. ..... 014859 .... 446.~-.  

LT'. 
PCi. .4.03 09 .13.'14 132.1276 .1165 .1107 

uA5 ti U~QIAYS 

iTl~ .(~~f ~. .2. -.. 90. a .140. . 14 201I. -. 27069. 2 88 32 . - ....  

L c;. TC- .002U .0000 .0000 .0001 o.0002 .0016 .0029 . 0033 .0036 

= 71. 0 DAYS 

LP..LC.= TI: f.lg1 .0000 .0000 .0001 .0002 .0013 .0024 .0030 .0036 

***-T 03 DAY5 

Tfl.~L ~. RAV3 ) . . ..430 -I . .... -- 1- 35.. .. 15 .. 334 .. .3173. . 6304 . ...- 70........752.. .2438.  

LAR.Clijc. =T 006000000.0000 .0000 .0004 .007 .0009 .0011



4f ."0 DAYS 

4.7'( IU AYS 

T~A ,'n~G)0 . 0. 0. 0. 0. 0.  

-
u% 0 C- - . - 0 0 . . . .. . " 00 OO00 .O 

O .  

* '..00 AY 5 
l'~ P9490 1. 14 376. 2907. 2203. 127550. 26639. 9082.  

t.'. Lf-Tir - *. .0025 ---. 00 .. O- 0 ..0.0..C)0 UI . 0 0 4.-. 0 0 25 .0 11,5-- .0 031.....0 004 .  

TT. EO)217317? 14. 130. 421 . 3304. 26253. 143970. 3?409. I0P71.  

C 
-AS(" ... 00....0000'' __.01 -.. 05. -. 09.. 015 2, __0037.......005 

TrT.:L Nr.U66Su) = 217'72. 14. .130. 421. 3304. 26253. 143Q70. 32409. 10971.  

E'rL r...TC= C0C#29. .. 0....... 0000 .... 000 1--.....CO .... 02....012.07.- .. 05.......  

TTL'.C03217?72. 14. 13M. 421. 3304. 26253. 143970. 32409. 10871., 

V.Vt(=TL= .0 - 000 0. 900 )0.0 001 -. 000 5 ...0029 .0152.........0037 _ .05 

'.0O (AYS 

TrTIL i,, *E., 217372. 12. 125. 431. 3264. 26892. 14,3981. 31839. 108P287.  

Er., Cr. C .0029 _ _ .00.00.01 _ 00 ..... .... 03 .. ....12..007..05_ __ _ __ _ 

4 '.0~0 DAYS 

T!1f.' ^.(Lr.GS) 217372. 12. 125. 431. 3264. 26892. 143981. 31839. 10828.  

TC= n .029i - . .00.. .O . . 001.....005. ~...0030 .. 0152.....0037 ..--. 0005 . - .- * 

IT TL r..E n 27172. 12. 165. 501 364 6632. 144 31839. 1072.  

E(( ("~ ~ .... C02 - .00- *...D.000.. .- .. 0001- -.o('301 5000 -...07......0037 ....... 0005.. -----

TnTVL Nnf.(LARV) 3 215.77253(,. 7523270. 70531249. 17900307. 46515699. 22722219. 26267269. 15509809. 8802688.  

-~~ -------



,o~o*OtJUV. Iptr!D0UCTIrNI TA~BLE*@**O**** 

7.TA L ?Nt. i"V. 1)= 4,1 14,324. 50496. 694605. 1244078. 2517626. 5259761. 5752493. 5001550. 135937 "17.  

...-- .....-.  

. . ................................



JIJVENTLE I SECTYCJN 

30.50 UAYS -- 4 7 1 - --- 2 7 6 -. -. -

Tt'.TAL~~ 5.. 1 --. 219 65 1.-- -2 43 46. 28 615.-- 4970.- 1334--418 507683.---071.~...964.-

Tri ! C'nC.(J 1C ~6.05 03 08 .0186 .0490 .0536 .046A .0418 

oo***T 49.50 DAY S 569. -.- , ,54310 2503917 

V"TVL N". (J. 1 )A - . I~6..11. 127... 82..~ 739.._ 479.- 503.09bi 831.129R1 

j' 1 TC= - C4 C16d6 .0162 .0430 .('805 .1051 .0994 .0b.12 

50.5U DAYS -2 6 2 8 -- 2 6 6 4 -..- 2 2 4 . -. 6 3 6 . . .- ---.- 

IT%M~ ;~J 1 1 1654431.9-...279733.---- 5P9147..- 966658.-...15 27 3 2 6 -~~445.~.Sl
9 . 2 2 L 1 . . . 5 8 9 2 

41 ~ T~ ?2 .64 .08 1603 .2133 .2733 .2705 .2608 .2653 

o * 4 - T =J . ( 1 0 .5 UA Y Sb 5 1 . _ 4 0 9 *~ 752 97. , --....~ P 64 7 5 8 . . . 1 2 7 2 A I0 .. - - 2 2 8 3 2 ._ .. 2 5 1 7 8 5 6 ., --- 2 2 6 1 4 9 9 . . 5 2 9 0 7 5.  

i crtC. IC= .21.5 .1O 9 .0997 .1434 .177a .2537 .2659 .2596 .2367 

T!-.VL N'.(J I A908. ....... 447712... 573926-.- 629059.. -8138-.1739 .1791..1223. 
510....--.....  

'(flf.= T C: .2) .1019 .0761 .1(,43 .1139 .1409 .1456 .1447 .,1155 

= 9.qD DAYS 

T'T AL'N ;.U I - -?34.... .948, MT - '396C.-. .-.. 4943... ( 67.11,.08'--- .9'638..-

41 C rj N( TCc o000b .0007 .0004 .000? .000 .0007 .0009 .0011 

.. .. .. . ....
...... . .. .



*o4o@O4~.2 PR!COUCTI!'N TABLE***** 

TrIL J.(UV.~)8~.5~39. 67.39. 14p. 39*95 8b7,73. I,08P3 I 1271.131. 1170,796, 2,193,41.  

...................  

.... . . . ... .. ......  

. . . . . . . . . . . .....-. ..



ill if:OILr C t 

17 1f~.~ T(0 ."1? .01 .0 . 9 O.C113 o0ln0 .0156.02.12 

j 7~ * C ';. (J 2 .L 1 70 c , 9 3 7 7 2 7 ~ 4 0 2 . . 8 3 l~ * 8 8 4 .~ 2 6 8 1 2 3 -,-. 7 2 0 9 b6 1 . .  

2) 1 3. . C :* ~ ~ 0 1 7 . . 1 6 7 9 i . . _ A 4 1* 022 5 5 u 1 5 . 0 3 1 5 c 3 p ,. 3 2 

=' ± r. ( 2 S 6. 59A 219Y- 4546 7. - 4.6 5 3. - 4 5 504 -- 522 340.. -.. 733008 -- 6 4 0 - 7 2 0 . 8 5 6 .  

J? CplirJ.: TC: .*0706 .1n34 .0621 .0762 n0730 .0813 .0606 .0806 . .0823.  

* T T L V . J 2 *.. 811 968.-.-- 536722.-. 
6qb5a6._ -...9669.76._ 1017678..---- 93 94 _ .2 7 B . _ _ _ ,_f 

j2 C r,.c. IC .1009 .1721 .0766 .0992 .0976 .10 7 P.1075.17 
22 

TI'T?L ,--( 7749791.- . 466870.U 5 0 2 3 1q ,* --- 520357 .- 6td'49. -- .. %q3fb54.- - b ,12935.- - . 816318. - 1115 78 9.- .--.-

j? Crter.= TCv I 04U V) .16? OF66 .0862 .0848 .0930 .0932 .0937 .1405 

jrp~ ~'-(J .. .734669.---..397413.--..427614.---...442689.--. 

. 516564.- 734.-712.- 97b~.3,10 

.0(M- : ~96 .094 .0567 .0734 .0721 .0792 .0794 .0797 .1 34a 

7!!TtL .'.(J 2 1 - 6942169.. 3 379 13.- 358?29. .. 370636..._ 432703.--.i 597911.-.--. 629445.. 561732... 3638421..  

J2 CrN. TC= .0912 .0757 .0475 .0615 .0 6(4 .0663 .0l665 .0668 .1641 

TI'TPL %' (J 2 1= 651,0757..~. 273093.3 2Q06. 34 17 9. 340. _4937. 
5146 9~. r)3 

nb1 0 77 .06 11 .0391J .0504 .0496 .0544 .0545 .0547 .1723 

'Oi.(J 2 ) 6110166._- .?17966. 2 34 547. 242712.... . 283 29.. .. _ 391263. -411823...- 
380360..- 1948226..---.  

J1 (rr=TC b2u .L496 .0311 .0J402 C0396 .0434 .0435 .0437 .1760 

r'TL 51. r2 -A.S 643.-. 677...1U4l.-.1b6.... 
196 _3155,. 31715.0 9476.-. 0876 

Nn (7' J. 2C 06 0 8 .29 U0310 *0304 . 3 4.0335 .033 R .112 

-Tr'TAL W.J2 52 6 323 5. . 122tP5..- 1234-- 136659....,. 159395k- 208.-~ 31.- 247. 4375 -.- ..  

J2 TCz f'706 .0279 .0175 .0227 .0223 .0744 .0246 .0257 

0.0 0' 17'.n O 5 AYS __5_.___. 6 41 6 5 ., -. 1 74 61 3 4 _. 91 ,___9 62 

J? C"Nr. TC .0652 .0187 .0117 .0152 .0149 .0164 .0173 .0219 .1799 

.T nT tL N '.J 2 4 .449 I1?. -. 47 2 51.-- 50854.. - 52622. 7- 61349.- 846 11. 10.6074 . 1 7IJ67.-- 1909 264------ .... . .  

j) ( C.j C ~ .11603 .0107 .0067 .0087 .00 6 ..b9 .0112 .0204 .1763 

6*0T 19.5 AYS 

.  

TVTAL tIU. WJ 2 3 .41539 1.1 ..-. 17 7 Z,- 1923 6. -.. 1 9t.- 2 23 19 5. 3 3198 1.- . 57 B60.. ___'.-j 16670 4_- 3 1 2 5. - - -

j 2 CIVC.= YC .0558 .0041 .0026 .0033 .0032 .0035 .0061 .0191 .1721 

........... -



.C.@b***. *NLF 3 PRMlUCTIO1J 

T"TJ?~'PFr'D ~ 5744 -0 -. 0* 4464. 27582. 156528. ?668470.  

~ JPV'CLNC _ .uvuu. -.0000 -.000 OOL... 00090.10 _ 

p~no- 5- 
.-.-..0.0 .......-..  

ITr -tV 

0.......  

......... .



JUIVEN ILE 3 5ECTS1 

?17.-0 DAYS ... 2 9 9 --

J' CWC. C= .~4I2 .0100 .0000 .0000 .0000 .0005 .Q?. .17.30 

T"P M 72-31.0 LA S 
_ ~ 5 - - ~ ~24480.- 13 82 .. - 249 06 2.---

r' T L !. (J : 3 2 6 7 -u O 00 0 .000 - . . r000 .0004 .0026 .0159 .1123 

T^1?.L %~( . 2398948.-.- 
_.. . .~- 22.-- .. 159.--- 3837.,.- 23093.----13)376.-- 215.------

J" C .0317 UO00O .0000 .0000 .0000 .0004 .0024 .0150 .09 

T r I A L *jr.(J 3 I .. 149.. ..-.... .- 2.-. - 19 6__ b4.0. . ?17 9.7.... 122264... 19 66 599.  

JCC. TC=' .0284 .0oo0 .0000 .0000 .0000 .0004 .0023 .0 140) .0887 

Tr'lIL Nf.(J 3)= 1903250. - . .-- *.. 
2-.- 14.-. 35.- .25 ..- 140l -17 39 -

jt ',.C.= TC= .0255 .O00O00 .000000 .0000 .0004 .0022 .0132 .0796 

- _TCTAL fim.(J 3 . . 7 P1. .__... 6 . . 2 ..- .176..______ 3275.__..__194.42 -. 1719 -. 15 46 -.--.-- ---

j L rj.. C 0% - .00 00 00 00 .0004 .0021 .0123 .0715 

-TrTUL Nq.CJ a .1547563. --.......- 24.. 177.-.3106.- 16B371 100671.--14 2 5227.----

j 2  rtc..= T=. 000 .0000 .0000 O000U .0003 .0019 .0116 .0643 

J') r,~ rC= .f197 Ono() .0000 .0000 .0000 .0003 .0015 .0103 .n578 

I c..'T .1)0 D AYS 

h'rrpL NPA 1~ 259104. 1.--6.- 24. - , 17 5 - 2793-.- 16418.... IiR429._- 1151059.-- ... -

Hjp rL"'C.z TC= n~169 .0000 .0000o .0000 .0000U .0003 .0017 .0102 .01,19 

J', r.L4( T C '3 *01)Oi .0000 .0000 .00C0 .0003 .0016 .00)95 .0467 

T~~ !7tn QA(J33 c~b~.......... . -2 169. .... 2511..- 1466. .77718.-- 932970.-.  

M 1 4 .- -.. 6. __23. ._ -__.  

Tr1tL '.(J 3.01 9U'5.._ __1_.... __ lb . 000_ 3 1 O1384 ob 7 82 . 04210?.... -. .

i '!C . = TC b 125OOO0 .0000 .0000 .0(20.00 015.04 07 

-~~~ A".S Y5J3 K 4 4 1 - .. A . 6 2 23. 1615 223S1.. 131 4...- 7 ?8 A b 3 6 . . 840921.._. _-. - .. .-. .

T~ TC 2 nC1 .0 0 .0000 .0000) .0000 .0003 .0(145 .0084 .0372 

117.n0 DAYS.  

V!~ IL i,!' ( J .3 e - 47 1,6 . - .. .. - - 6.. . 2--_ - 215 2 5 8 .. 1214.7 6 A ... 3 414... 67 910........  

J'3 tYC~ TC= .011 13 .0100 .0000 .0000 .0000 .0003 .00U13 .0078 .0310 

= 47.n0 DWY 
I___442_ 71 

- rTA-.f.J 9.- ic766"6. -. .6..- .....-- .... .-. . 15 2029-- 177. -- 62 .-- b 96---

jr 'unC. J 3C 1 09 . 0n.000.00 .0000 .0002 .0013 .0079 .0210 

j*, r- CI T C .( n .. 0 .00

Tr--.. U J-3 q.--1..- 
------- --

2 2--- 1 

TrITAL N1.1(J 3 6 479;25. . .5. 20. 146. 1945. 11271. 57250. 576887.  

J, CL C.= TC= .. 0Z~. .00 . - . 00 ..... 000 -. 0000..... 0002 . -. .0 012 .0 0660260



ADULT SECTIVN .0 326.0.0 

Fa 1 Pn .0. 0. . 3 2 0 

FATRn *~f0. 
0)00 ~ *..O~0 ~ O(0i~ .7439., .OO.~---..--- -

(Un~cNT YEAR 0.... 
........  

IT P ~L 4LIULrS :.2f8.  
T'tAL E'rCG, 1,, ESTUARY = 2 157749F0C.  

Ar.E ijve AGE rjur6FR S AGE NUMBERS ~*AGE NUMBERS AGE.NUMBERS . . - - .  

1 ~ h~ 2 194257.------ --. 5&277.~*4 .. 14:3- 10 ~ 420 3. - - - - ..-

2n4 44. 8 59. 9 ' 103 

- - -- - ----......-....



BEGII ,G4 PROOLCTIL1N 

1o ~ ).00 UA YS154996 . 622 11C5312 . 315 
T"TL ". G(S) 7812,^07. 533220. .196. 798. 1R15. 3~2 79 925. 2343.  

ECC r . TC: .1049 ......i.1213 .--.. 655U - .1275 . ..~ 0.31... .09... .07--- .01.  

rT'TAL fr.(E(,GS) A961492. 605994. 5627113'. 925563. 1334039. 413601. 45573. 6791. 2818.  

vTAL rf.ES. 8642. 659 5671. 925563. 1334039. 413601. 45573. 6791. 2818 .  

ErG( LCC TC= I 2n3... .13 79 . .7462 - .1534 ...... 1B63 ____.0459 ... 004 8 -.. 000 8 .. .000O1 

4.6U DWY 
Tr'L fl.EG~ 0961492. 6094 56?7113. 925563. 1439 160. 4557.3. 6791. 2818.  

E rG C!'hC .= TC .... 1203 . ... -. 13 7 9... 74s62 ..__- 1 534.- .. 1663 0C459...- . B_ .000 1 

5 .00 UAYS 
~T-TL 6-7711364 2. bu 9

9  92 55 63 .  1 3 34 0 39 . 4 136 n1  4 557 3.  7 1  2 18 .  

TrL f.(C65 961492. 6094 5213 253 343 161. 457. 6791. 218 

L(G Cf T. C: . .123- ..d17Q .. 446y .. 15 34 ..,......56 OU P,00 _GOOOO 

.%;;0T z 6.('0 DAYS 

IT~L tr. (EC65,) P9~61 4 9 2 . 60~5994. 5627113. 925563. 1334039. 4361 45573. 6791. 2R18.  

T. . C= .12n3 -. .1379 __..7462 -------..1534 . L1t63 .__5 __ .0046 ... 0008, ... .0001. -

T"TAL N'e(Et.GS) z 4690765. L15912. 808812. 428662*. 2123703. 681368. 359350. 146781. 56177.  

pprG T Cz 6 _ _ _ U_ _ l_73 .0711 0. .15 . e.0379 s.9_ 90b ? 025 _____________ 

=Er C,.~L A.0 95._ _ .1.7 .... ._71,2966 _ _ _ 
_____________ 

TrIL ~~E .nU UA0267 101 14,2. 30,2. 2,296 733,49. 400319. 167540. 67256.  

T!"TL W'i(EGGS) 4062167. 16061. 147627. 307420. 2221996., 734. 401. 174. 626 

Er( CflNC z TCc .0 545 _,09.C37 . .......,.0106 -. _..0516 .10.3 012.0030.  

11 .fl DAYS 

T ITA L N.E GC~ S 4062167. 16061. 147627. 307420. .2 221.9976, 733949. 400319. 167540. 6b7256.  

~'. rr .= (: "54 .037 .0D9 5 ._...... - . 3103 . _ _.0814_._..O423 .0192 _ . .P030. .... --.--

I* r, Y(LC 5 ) 40621*67. 16061. 1767 307420. 222?1 9 96. 733949. 400319. 174. 626 

E'G CF: .= 7c= n545 .-0037... .019b - -....0510 . 3 103 -...... 0 P14 .. ... ....... 0423 U19 .... 30 

1?i.nD DAYS 

TL t' .(c'Z.I ) 4062167. 16061.~ 147627. 307420. 22199'6. 733949. 400319. 167540. 67256.  

Er .nr. .- TO. .. ....- 0 3 -.- O. __ .3103 .8 4.4 3.1 ?.0 0 ~ .- 

7T TPL NO"IEGGS) 0617 661 17627. 3042. 2221996. 733949a 400319. 167540. 67256.  

.E'ij Ce/.C - ..54 - .01- ~~5 0...3 .... 81 . - _ .04 2 3 . 0192.. . .00U3 0- 

L30 a -- !4.) .... 46 .241)6 .'3 0 .... 1 4 ....6 . ..318 .! 
..

41,.1 

0000*T 16.00 DAYS 

1TTL f.".(E5) 304462137 2230299 20779. 31920. 1461974. 731942. 959. 4. 1707. 26.  

_EC PcNC.= TC: ... O5 357-- .7.7 ..!54 .0510.93 . -. 31036 __.81.48.46.30 
_ _ _ 

T'ITL N7.(Vtc.S 341391 192610 I223430. 2617624. 1455710. 752553. 369213. 426166. 253331..  

EC (l(:TC= .46-6.-544 0 . - _ 2 .74 . _ .43423 .2114 ._.._ 086- 10_4 314 

16.00 DAYS 

V1TLtf.L~G)* 3440451. 215109. 20623430. 2698021. 1475571. 858553 367Ue3. 4851663 2613337.  

L(uC flx. TC= C .25 .. 52 2.7614 .... .4423 .. .261.... .0952 ... 39. .. 554.... .1269... . .



* .flno DAYS 

TCTL1.E~0) 3489.251409. 20823430. 2668021. 1475571. 858553. 3692813. 4665166. 2831~31.  

LeL C .5295--~ ..... 5122 -.2.7 614 . - .. 4423-----.'..2061 -. 0952 - .--...3C99 .5__*5U4 . . 16 

eI .00 DAYS5
156 . 2131 

Tr'TfL j~10)*39446291. 2251409. 20823430) 266P021. 1475571. 858553. 3692813 .556 .1 213331 

Er(O DA S*ca5 . .5122 - 2.7 14 .4423 .. 2 61 . - - -.. 0952 .-, .-- 3 9 

T"1L ."IEI - 73A475. 3n000Q6. 27705765.' 5092900. 14744662.. 5094661. E645556 425'1, 79 1.  

L[U. CmtY.~ TC= A4L45 '2. .674 84 ' 2.r504 -.... 5649 . --.. 9129.... *'1 -.. . O1 ....  

1"1~L 23.EC')0 DAYS 8 3117.28363 5344 1656b340. 5835948. 9272763.4270 .1640P9R.  

T'IL i~.Lc~A) 749lb47R- 31 11574. 28731643. 5434454. 1.5.30.8394 . 97276 432960. 1498 

ErG Clr'. TL= 0 5u _ *7'-79 -3 .8101 90- . 23 141 .... .6471 - .7 2. % f70.....  

T4.nL DAYScG) 4187 3111574. 29731643. 5434454. 16566340. 5835948. 9272763. 4322760. 1640998.  

Ti..AC tr:C.o TI:(, 71.' b R. . . 77 ol 3. 1 1 9 10 .2 3 41.6471 9. 792 .. 49o2 C- . 740.. .. . .. .  

Erc, ~:crtr T(= n( 71l7 9 . .101 _ .910 . ?.11 _ .47 992 * , 6 _. 74 -

2~f fl((5.0 bW01C. 3111574. 2P73164 .3 5434454. 16568340. 5q35948. 927270. 4322760. IV09~ 

~rI c"C.~ 1C 1.C056 719 3.8101 .9010 .. 2 2.3 141 .67. . 979~2 . 62 070...  

TT N".(ECL.S) =74916478. 3111574. 28731641. 5434454., 16566340. 5835948. 9272763. 4322760. 1498 

.27.' . )U 44071774 41653. 201248. 24245. 16566340. 6936198. 924727 273. 42 6 6417.! 

EG ., ! TC= 7 _,176 9 __ .3 80 17 .njO 2 . 1415 .6471.2.,__ 241 __.23 
.

V ~ 2a noCG~ LAY 5l7 4642 4?9.0 2134323395 7925. 9 Q216U. 512726.  

TT'L ~(Er.05 .~O5~5 31114742. 2873643. 5343454. 16534'5 3556 697 1063 176 

TC - '~ . EC= )5'6 -__.0q . 10700 2 5. . .' 141 ...._67 16 9021 . . . .41. . . .2 

E-rACV T T'( z 0 53 6. 47 4. 494 333. 136 0926 697. 2053 176 

Er(2 nf~C no .5AY ..... 0 -3 4 5 . 76 61 9 96802 7o. .231713 6614 .023 

T - A L' i*,. (0G ) 4407176. 46742. 42940 223900. 173397 709525 . 9689075. 2100863 .02726 

Er, C yCr = 915...... ..... 00 ....-. 5720 .485 6 ..... 241 7.76 8 2 0 8,.  

IT"&.L Nr.(LGCS3 3055176. 46742. 42964. 2323900. 1733675. 7095256. 969075. 210n863. 512726.  

,1 V T C = c.n 0 0 1 0 .- - - - 0 7 .... 5 .... 2 1 -- -7---. 2 3 . .. . . . .2 1 . 2 1 .- ~ .  

V T 3 n CAY( S 5 60. 4742. 6474. V28039. 1022397. 090356. 1119447. 3 u6921. 511320.  

T% r f~C T1 .rb0...,....,' 1_83.....O
6 

K E 6936.....1 
. 1130 .2 1 00531.  

3 .00 DAYS0..  
T ITTL NI .(Er,65) 30116 672.0494 . 2 39 0. 07397 . 0055 . 98 0 . 2106 . 5 76 

ErG Cfl:.r. TI:53^ .. .VOO . . . 0570.O3q 53 .0.0 .000_. 0....... .0000....... .00....2400 1.- . --4231 

VITAL l!-.*. (cG ) - 0.42 0 960. 2 ?90. 1.3 0. 7055o 96S9-075 21 0 .0.  

E ( C fINC TC .00 -- U. 100 6 .-. 050 3B53- 2 05.7 6 .21....Z4110. 000 2. .......0 .00 .00 

. ' 2 
.lO - . 07868 0 u31 41 .0211



('~LM.EOo 0. 0. . 0. 0. 0. 0. 0 
4 1.00 DAYS 

VTAfL '14P. fEGGS) .0 0. 0. 0. 0. - 0. 0. 0 ECG U (()fNr.- Tt.z 00 ----. QQ... Ono000 ---- 0 -----. 00-. ---. , 0000 0 0 ..--.0O . ---..0o o--.000 .  4-'.10 DAYS 
TrTML %r.(ECvS) 0. 0. 0. 0. 0.0. . .0..  E CoDr.= TC. O O .. (-00 0 .0 O ~ o 0  0  00....00.~a~ __________ 

Tr'TAL Nrl.CEGGS) = 1A9403. 12. 114. 375. 2906. 22798. 127529. 26604. 9065.  ErC CrC.= TCz .0025 .--. 0000-- --. 0000 --. 0001.. .-.--. 0004 --. 0025.....013i5 ...-.-. 0031 - ---. 0004 44.oo DAYS 
T"T5.L N'.(EGDS) 217231. 14. 130. . 420. 3304. 26246. 143 934. 32344. 10840.  E(U CrtJ(. = TC= - 00?9 __.~0 on....01 .00 .02 .~.152 0 0 ... O3 7 0_ 0 05 = 4 f')U DAYS__ 
T'lT, L = 217231 14. 130. 42U. 3304. 26246. 143934. 32344. 10840.  * ErG CCir.=. TC. .0029 - - .00.00-. -0000-.. .---.0001- --.... 0005 ... 0029 ...--. 0152 -.- ,..0037 .-.-... 0 GO5 ..4f *t'O DAYS 
TrT,.L Nfl.(EC-GS) 217231. 14. 13n. 420. 3304. 26246. 143934. 32344. 10P40.  v(C Cl';r.=- = !. --. 029 G....00 ... 0 oo-)- - .000 5 .)_02q.-. .0152 .-.-. 0037 ' _.05________ 

= 47.00 CAYS ._________ 

V- ilL ;,C.(E~S 217231. 12. 125. 431. 3269. 26853. 143936. 3179a. 10907.  ECC, CrNr.= TC= .O.029..-- .0030------.0000 .......0001 -... 0C5 -. 0030- -...--. 0152 ... 06.05 -~....... .* 4P.nJ DAY5 
TnTAL Nr.(E&GS) 217233. 12. 125. 431. 3263. 26884. 143942. 31776. 10799.  

vo *T 40~.03 DAYS 
1"TPL !i'.(E.C,S) 217233-. 12. 125. 431 3263. 268r4. 143942. 3177o. 10799.En CLA. TC= .0029 -.. 0100.-....0000 ---. 01----05 . -03 ---. 0152 - .... C036 - -0005.....-. .-...p'-'~~oT= Y.00 DAYS 

LTrT L 1.r-. (EGGS) = 27829. 1. 16. 50. 397. 3661. 16438. 5570. 1695..  I .Er.C Cfr,%r. TCz .. 00 _ 00 0~ . .00.000001 0004 ..... 0001.  000- LAVI PRODUCTIO~N TAU;E***** 

TOTAL O.CLAiRV) £ 215533760. 7523643. 70534743. 17900415. 4651,1431. 22720449. 2625i4900. -15333333. 8754835.



LARVA L SECT IUN0.. 0\ 

6~~ .50 DAYS 0861 .  
TrIA !J.(Lf~V * . .. ~. 6280?.- -.2322....270671P.. 14479AS. . 1024541..---.,648059., .20051 226...78~ .~ 

L~.0r~ TC .n849 .0599 .35e9 . .2401 .1431 .0719 .0212.03.03 

11 .50 DAYS 

VT T L !:!.(LO ") . 8642262 . ..-.-. 122663.- -. 1430201.. 1617642. 2258716 .... 1908952. U .. 8 9 5 62 E 2 578670. . .5 6 7 5 0.  

Cr' ,!: ( .1160 .8279 COq 7 .2682 .2155 .2117 .0939 .0296 .0071 

I f;. 50 bAYS 
I TT L W'.(LARV) . 16202129.. -* %821?0. 34786402. 1817448.. 2350275. ...,2s96756. 22P.4974. 1317749.- 1366404..

iM.(t.r. *(fl= .2175 .G969 .5021 .3013 .1283 .32 12 .2413 .1513 .fl616 

T 21 .50 DAYS 
1~!LtV.(PF')......37143119. -, 1251932. 12473400. 4971910. 3064925. 3521. B30 35r403. 5016698...  

L <c r,. . T C .4 9 ?5 .2964 1 .6541 .5243 .4,309 .3421 .4112 .3855 .2262 

1'L~~(MV . 67607239. .1940407. 1?341995. 8436119. 11037195. .7927686.. 7221645. .5129753. 7672434. --. .  

LA.cvC".0.= T(- n0Q74 .4187 2.4323 1.3986 -1.5416 b8791 .7626 .5988B .3460 

= 31 .50 DA~YS 
7~V ~ L ~)j. 907.8993. 1255468. 1?99.77bI. -- 8684779. 1644e552. - 13225829. 10213939.. .6380997. 9762 

L.,.CM.C.= TO 1.OC14 .2956 1.7236 1.4398 2.2974 1.4666 1.07P5 .7324 .4452 

36.50 UAYS, 
T"ALW'C'~V) . 8125231q. 52 95 .57C8233. -63 215236. .1P691338...17763700. 13114213. 7621332. 1101 

L% 9tr.t7r= TO: 1.9r6 .1185 .7570 1.0480 2.610 .68 134 84 59 

-14T= 41 r)G DAYS 

TrTtL 'LAV.....57897104. 248999. .2827021.., 3 516251.. 9781721. .13307.716....10078261. .627,3530. 1b30.  

T C- .7771 OS566 .3749 .5830 1.:3662 1.4756 .0642 .7201 .5350 

~ : 4 .SU DAYS 

TD ITAL rn.(LAkV)......41467173. ...-- 134605. 1565069.- 1961395. 5087185-. -. 8905633... 7749914. 5191165. 10872217...  

ON IP~.i"'iC.= TC: .5566 .0306 .2075 .3252 .7105 .9875 C81P4 .5959 .4903 

51 .5U LjAY 

T'TPL I~f.(U.RV).........21712654.-.... 7969 7.. 926098. 1090999. Z736956....5630615.. 5427224s 3604. 8990..... 394B...x...  

L.. %, ICS254 .11.12 109 e 3213 .. 6244 .5794 .4550 .3967 

56.5.i DAYS 

UT T- L Nr'. LARV3 = . 162 16119 . -- 418 41. 434315. -... 325545.- - 10 55 861. 2923910. .. 3184225... 2464096. 5732...  

LA r,%. TC- .2177 .0095 .0576 .0540 .1415 - .3242 .3362 .2828 .2609 

*****T o.Su DAYS 

1TTL N".(LPR"I)......65.6 .-. 5.2 . 150157.. . -.- 74299.,- 295785. .. 1016024..-.11P541cj,. . .962015. .2 35 5417...- .- .  

Lft-.OC .r,0.= Tr.= .0813 .0-335 .0199 .0123 .041-3 .1127 .1252 li104 .1062 

oo** 66.50 DAYS 
Tr~L:~.(~k~........146022. ~ 4. ... 127. .- 490.... 1477.. .1487.. 2b240. .: .... 27091. 7 65 06 .  

Lfk. Crr.. TC= .0020 .0000 .0000 .0001 ..-0002 .0016. .0028 ..0031 .0034 

00 *T 71 .50 DAYS 

TrTAL NO.(LARV) ___~~9 __ . ___116.* **. 449. __1184. 1..1211 . __21347. _ 23952. 76-.  

LALt. T(=.r: .0000 .0000o .0001 .('002 U0012 .0023 .0027 .('034 

LA R .OPNc .= T0z .0005 .0000 .0000 .0000 .000 .0003 .0006 .0008 .0010



I PAVVIeCTjrN T . 0 _____ ______ 

TrTAL N-.(JUV. 1) 33134 50369. 692783* 120524. '2510361. 5231323. .52051* 4734559 13027298.  

-J7



JUVENILE 
SECTION.' 

30.50 DAY% 
02 047n0 

trT~ M.( 13 -- 2452198.--- -27' -- 2798~5---- - 49079 - .3 5. .04874~ 994. 3975 Q1 

J r T A N n-.C I. )C ' '0 0 5 . 0 0 3 7 , . 0 0 8 1 . 0 1 8 5 0 7.0 2.0 7* ' 4 2r 

T"1~L ~ .. n2 
q 

1~ ~ 2b6.-.~ 2.-_ 399A._ 91663.--, 80950. * 

j i4 .5 (Ci'l r . T 1* Og2. ObO40 5. 0 4 4 0 9 9* 1 .0 9 7 0 .0 9 2 11. 0 0 

2 2LP 0Y. 
7 9 . 1 0 4 26 2. 4 7 2 4 

1"~ L r. ' J I nb .16 6 2 . 010 2 1 3 . 158 9 .074 58~ . . 5 b 4 2~44 9 .. 2 019 13.- 2156 69. _ -40955. - - * - - - -

1 - T A 1 6 C 9 3 7 oc~* 6 1 7 .0 7 7 0 .1 5 07 .2 1 1 8 
0 0 0 

T" L k.( 452. .?1546.7943. 
1552.~ 2b24.~ 245 4q49*- 214845.. 5371 

j j C' r.= TC 2 4 1 5 0 7 1 U 175 5 21 . .25 6,-)647..-.- .22 9 

7O.5U DAYS 776. 094 ,.,9 26 

V T. L . =. ( 7 9 r D A Y = . e 6 4 4 
6 3 5 2 7 6 .. -- - 5 0 2 7 ,. -.. . 6 1 4 6 2 4 . -.- - S 0 C 0 9 .~ . 1 5 3 8 . 1 4 3 2 5.1 82 4 B 4 7 9 . .. . .  

.ji r t.C IC .11 c,6 . C- 90 -0 .1019 .1117 .138 8. 4 8. 36 1 

*ooor.T = 8.rU D WY 

TPTA tA AJ 1 3 = 2734 6 . -. .40442 .. - 179190.- -. 217525.-.-.3 2 1 6 . . 3993 .- . 549 90-- 344 ...- 03 11 5 - . -- 

p' W ,L . J I' I h . 0 3 2 n .0 2 3 3 * 0 6 *03 90 5 . 4 6 ~1 

VltL ~1(J 1 ~ . 30 7. -- 2776.-- 3132.--. 3724. .- 4647.-- . 6322 -- 1 . bOQO.--- 93...  

JI t (fI ,t * C 0007 .0006 .004 .0006 .0006.0 7 08.01.07 

00 

-~~~ 

--------------



TflTAL iY'aJIiV. 2) 8 8565 324. 64877(3. 694495. 72141' 848908. 2117173. 1237767. 1120717. 21(i6081.  

................. 
....-. 

~--....-.. TT....~..-. 
~.--



JUVENILE 2 SECTION _______________ 

j 
L-Q.5C DAY%- .. 1 1 2 e. - -- 4 5 9 --- 1 9 6 ..- -6 0 2 

-Tr I tL Nr!. (J 2 1. ).- .. E65 634--.-4 749..-- 0..-.- .01 015283- .1549 .0-12962 .2032.  

jj Cnr~ TCm .0116 .0108 .0040 .0077 .01.15.15.06.19 

S 79.50 DAYS 

-..fTL .( 2L....2094036 . .....133476.'.-. 1 23f120.- .387.-,-710--.-782. .2925-- .256164-.-..638 

p~ Cflc.= Tc= C~21 .30.4 .0163 .0229. .0250 .031.0.08 29.C1 

- T U.. 1 .~ 69 . DA 5tiC. - 44 2 2 ---. -456974.-.. . 4 9907...--.. .. 13060...-.-.721742. - 74 361. . 672278. .. 1757809. -.- .

j Nr TC= .f)773 .100 7 .006b .0746 .0717 .0800 .0788 .0772 .0793 

IPT L '.U 903 . DAY 534 6 . . . 51 6 6 _ 56 4 . .- 5 3219. . 68 349 8. _.. 949545.. -. 99 oY723. . 8 0 8 . . 2675.72.. - -.--.. 

~ ~r=TC= .105b .1182 .0745 .0007 .0955 .1051 .1C46 .1033 .1206 

10q.50 DAYS 

T~TL %.(J2 3.~ 7511974.-.- 451806.. .486473. . 5 0 6870... 537.-. 234.-. 859381... 781414.- .300 70 30 

2?c~ . C = . y. ;,)& .12 9 .0648 . 40 .029 U0913 .0907 .0397 , .1356 

,'T~ t.~ r 2 1 71?4247..Z_ 364815.__ 416016. 431660. 549.__701. 718. 665322. ?287962..-.--....-............  

j.(k. !: .96 .0975 .0552 .0716 .076 .0777 .0773 .0764 .1483 

I zl2 5u CMS 

Tr,,AL.(ur.(J 2 6 .E740026-.- 322729...-.. 348!90..--. 361991-..26.... 587915..-. 613619.--. 55775o.-.....523229.- -........-....  

J? C'N . C 0905 .03 063.60.592 .0652 .b8.0640 .1 589 

4*-PT z 139.50 DAYS 
_ T'1.L :'.(J 2 _3=..-. .--52- ;._-. 5'65 17.. 2 8 72 ._ 97472.__ 346322.. 48 05 _ 5 4134... , 4 5 P12 3.1- . 3 7 (9b4 6.  

J? CT'=T ~ .b3 .0603 .03 P, .0493 C0487 .U536 .0532 .0526 .1673 

I ~ ~ 4 .~,~50 DA.YS 

TILh4I2 3 5959160 -----. 212226. -. 229432-.---.238021..--... - 276686---.-..386426.--.- 403255 .....- 3t6632..... 13H447b6..--. --- -.

O J? CoNc.: TC= .06,00 .0463 .03,'4 .0395 .0389 .0428 .0426, .0420 .1734 

1, 150.50 DAYS 

TrTPL t,'.(J 2, 3.=..5621.--1684.- 771Z.9...-..- 1e3752.-..-.,.215121..-.- .299223 . ... 311531.- 2b4649-.---.. 392695...-....-----

J? C fM% T C .0746 . 0 37VA .0235 .0"0 5 .0300 .0331. .0329. .0327 .1771 

T 169.9;0 DAYc 

- .IflL V(J2 3~ 155...215 129938..--...:134799.-.-- 157793...-.-.218668....--- 23002.......218134...-. 3956191..-.----- 

j? CCt,r.= TC= .0603 .0?.73 .1172 .0223 .0220 .0242 .0243 ..0250 .1784 

.Tr'.L I.-.(J 2 3~..4794P41,.--- 607R8.-.-.,.A39.. 90622...--- 
2006~..169.~ 3 r81b._ ~ 36 9..~..-

J2l Cr'%r.- T(x *0C42 .01C4 .0116 40150 o0148 .0163 .0171 .0216 .1769 

%-~' .. (J 2 3 ... 4'7 . 6Z 507.-.- 52175.. .... 61047.-- 405- 01.-----. 175776.... 3656220.-...----

p~ Cr%(.z TC= .f595 .0106 .0067 .0087 .0085 .0094 .0111 .02U2 .1739 

yT!L Nf.(J 2 4 l)-1B.59.. 176.35.-..-.. 1907n. 19772. . 23131..,_ 32010 .... ... 57400... 164648 .... 372.  

j? Cfll.. TCi :.0551 .0040 .0025 o0033 .0032 .0035 .0061 .0189 .1702



TrT JuI.V PR!ruz ?Sl9n26. -0. 0.-.-.4418o 27298. 154984. 3632?26.1 

IPT~~~~~~~~~.... 
.....~c~-~.-..--- .--.- ..-



( JUVENILE 3 SECTION0 

717.0fo DAYS 2568 . 1459o0 -875462 
J' CP~* TC= .410U .0000 .0000 .0000 .0000 .0005 .0027 .0167 .1297 

*T ***T 727.1J 3DAYS 265....5 8 _ _ 13........ 9 3 24194.- 136445. 2_ 24 77~7 . .  

TJ PL N " ( J'C TC= 7 6 42 5 .- --- 1033 . 00 . 00. 04OG b. 1 7 .1117 

j,. r.%,C.= TC= .0315 .0000 .0000 .0A00 .0000 .0004 .00246 .0156.~b 

247.flO LjAYS 

- 'AL Yn. ( J 3 2 0 344.-----.......- 
.. 2-17....... 3 7C'3 2025 . 1219...1367 .  

J- r~cN.= TC= .0315 .0000 .0000 .0000 .0000 .0004 .0024 .0127 .091 

4*4*T 7'7.00 DAYS 

J~~P. T 02 .. 00.I0 00 =00 5 . 04 39 .002109 *11S57 .905718 

TflT'L rN.(J 3 3=. 516. .... 1..... - .6... 21 . 17....- 35... 6B.. 5 .. 14175 

j, r.-iC.= TC= .2b .0000 .0000 U001 coo00 .0003 u019l0'9603 

-- 757.90O DAYS 

-1 A TrL ;Nr(J 3 1 b 139 7...... ....... P...6 .44 22. 15......... 7 -8 3.4..C..3... 20812.9.5. 1125 1713667. _ 

oj2 ri.C. 1.08 .0000 o0000 .0000 o0000 .0003 .0021 .0127 .071 

=. p 797.00 DAYS 
VIA I.'.( 33 : . 14395....-. 1.... 5.... .. 21..... . 51...........274.....16136..B..l2298.~ -1174213. ...  

T~(YC TC .012c7 .(100l .0000 .0000 .0000 .00 .0027 .0091151 

770 37.00 DAYS 6 4179 

MIT 4L fY.CJ 3 ) = 17465-- .1- 1....... - 2... 1. 2600. 15247.5 763 4 062..............  

j ' r!C.. TC= .06 .0001 .0000 .0000 v000 .0003 D0019 .0109. .06 

*****T 2 7 nC DAYS 

T " T~ f~ I 3 f; J a. 13 t17...... 15 4t1.. 2.5... 8 q0.........26.. 1 14410.. ts, 5 7977 1 21'401.i ...  

IJr iUC. TC= .0185 .0000 .0000 .0000 .0000 .0003 noiB5 .0102 .(57 

* %7.O0 VAYSc 

lf'!.L i..(J 3 5 15 1_ 2 71~1...... .......... - 19 148 234.. .161 6 _ 5i. 8228 1 t21._ 

j' JA(-.'. TC= .0163 o0l00 .0000 .0000 .0000 .0003 .0017 .0094 .05 

**; ooT 37.00 DAYS .54.6 5 

j'rC= TC= .0150 A0900 .0000 .0000 .0000 .0003 .0013 .006P C43 

1137.03 DAYS 

J1 (fd"C.= TC= .00,2 .0000) .0000 .0000 .0000 .01012 .0012 .0061 C027 

I r L f-,(J 3 91 6417 0.... 4-16. 116. 2901.__. 110214 497902 57163.  

P~C~. TL= .... 0123 ...... 000....0000 ooon .000 .0-----OO.001.....0076.....03757 

137.00 , *8'



ADULT SECTION 
*o --.-------------

CUQEr,T VLIAR 

..TCTAL ACLT 
217480 

1TTL EV.G' IN ESTUARY 2 5 79~~ 

ACEi~~aoS AGE NUMB8ERS AGE NUMERS AGE NUMBERS AGENUBR 

.4_ 
3.74 

3.  

_. - 5b2l77  3 
____.._ 

_ 1 ,25 5 . 4 10 
244..  

----------

t o ... .....  

-----------

7............... 

-.-



-.0 0 

*e.*oT * ~A.~(: CAVS 

T~T'.L ~:r.rJ ~ 40',h4. 31550.~ 47725. R1128. 14'. 63 1'.L007. 11473~* 274238.  

J, Cfl~.C. ~: .~,l12 .0042 .0979 .0113 . .0160 .0156 .0132 .0124 

__ 1'1!~L !,'~.(J 2 ) . ?160"b9. ... . 130717..... . i26793....~. 141092...~. 182301. 283804. - ~Qb~00.~ . 268123...- __ 720961 

J~ (fl:.(.= TC~ .02~U .0316 .016d .0234 .0255 .0~15 .0315 .030P .0325 

1T.~L iV'.(J 2 3 5931219. --. . 4546~7.*---* 468503.-.-- 4~9504.-- 522340.---- .733008. 765400.-- . 702306. ..1625461.-.--------- ...--

..j? CPI.C.. T(~ .0706 .1034 .0b21 .0762 . .0730 .081~ .OOflo .0806 .0823 

- Tr'TAL IW.(J 2 ) 111963.---. 536781 577830.--- 598225.-. 69658.6.- 966976.-.- 101767B.~- 939994.~~~.2775B99.---

j~ Cr:.C.= TC~ .1C~9 .1221 .0766 .0992 .0976 .1072 .1075 .1079 .1252 

- T~T'L .. fl.'J ) .. ~ ?74~791. -- 4~6870.-- - 5.'~231Q..---- 520~57.- --6O6~49 R38b54.-----.6~29
3S. -.. ~16318.--- 3)15 78q.- 

j? ct~r~r.= TC~ *1(~40 .196? .0666 .0862 .0848 .0930 .0932 .0937 .1405 

i19.~3 LAYS 

___ 

........TrTA.L ?.fl.CJ 2 1 = - - 7346269.---.. 397413 .. - ~~27614.~~...442689. 516564. ____ 713847.~~..-.751526..~.-- 694706. 3401909.

j~ I PNC . = TI .fl9~b .0904 .0567 .0734 .0721 .0792 *Q7q4 .0797 .1534 

TRIAL ~.".(J 2 3 = . 69421 69. *-.. 33~?9I3.-- 356?29... 37063o. .. 432703..--- 597911.--.-- 629445.-- 5b1732. *.- 3638421 ..--..---------- *-. 

J2 U'NC. TC= .09~2 .0757 .0475 .0615 .0b04 .0663 .0665 .066~ .1641 

139.50 0AY~ 

T~T.~'L N'.(J ) _ ~,5M3757..,.... ?730~3. 203856. 334.179....... - 35490?......4903~7*___ 516169.......... 476910..__ 3621310. 
________ 

J2 (('!r.= 10 *"677 .0621 .0399 *0504 .0496 .0544 ~O545 .0547 .1723 

140.50 DAYS 

VIAL \fl.(.i 2 3 = . 6110186...-... 217966.. 234547..--- 242772.... . .253229.-.. 391263 411823.. 380360. .3948226.-----.-

J' CPNr.= T(= .0b2L~ .u496 .0311 .0402 .0396 .0434 .0435 .0437 .1760 

_ T~TAL N~.(J 2 ) %~4530. __ 16777.~... 190540.......... 1868b1......._ 217976. 301055...... 317158........... .294376.. 4018786.  

J~ L~?~.= TC= .0763 .0302 .0239 .0310 .0304 . .0334 .0335 *Q33R .1b12 

= 160.50 DAYS 

- IV'T~L N~dJ ~ 3 . 5263235. 122685. 132034..--.. 136b59.----- .159395.-.-- 220066...-.. 33417. ... 2242fl... 4034705.  

J? CflNC.= IC= .0706 .0279 .0175 .0227 .0223 .0244 .0246 .0257 

= 17~.~0 OAYS 

* ~~T4L ~'.(J ~ I = ~. 4E60236..~-.. - 82Z62...--. - sd538..~-. 916)'~.---- ~Q6b~8.---- .J47456...--.-- 163649.~~. . i91218......~.3988622.~-~~--------

bP.5U 6AY~ 

-. T"TAL :-r.(J 2 3 .. 4490112... '.7251.--- 50854.----- 52622.--- 61349.-s-- 84611 . 106074.........178067.. ..?909284.---------

J~ LVN~. TC .~Th03 .0107 .0067 .0067 .0086 ...~p094 .0112 .0204 .1763 

199.50 DAYS 

....TVT~L NO. (1 2 3..~ 4153991.., .... 17672...--.. 19236. ~.. 19b9~.. -. 23195..~-. 31981.57800.....-.  
J? CONC.= TC= .0558 .0041 .0026 .0033 .0032 .0035 .0061 .0191 .1721 

SS.  

..... -... - ... .. - .. . .... ~ -. ..... .----. -.----... -. -- - .. - -.------------ - ---- ~.  

S-.--- 
- -.



1.00 IJAYS 

VT~ Y~E'.~) *5 2l. 533220. 493197n~ 6 2 3 115. 32. 37196. 5936. 234C.  

'1%~V". T L..0......12413. - ~ - -.... 65 5 0 . 2 .127503 -- --O0.29 0007C....-.....07.00 

?>.'n DAYS 

%"T.LY.fEC6) = T'61'24. 605994. 5,627.117. 925563. 1314040. 413602. 4,5574. 65109. 2825.  

ErG 'C: .12"13 .17 _.42 .1534 .186----Q5 E. .0t __ .08- 00 .  

T'Tr2. 10.(ECS) Y r961524. 6 )5994. 5627117. 925563. 1334040. .413602. 457.6022.  

', TL= .1 _3-..1379 - --. 3462. -,-....1534. .83.- O5 ~0 46 -. ....-. 0000 00 .  

4 f!O0 UAY5 
A'. f.(Ge 961524. 6'J5994. 5627117. 025563. 1334040.. 413602. 45574. 6809. 2925.  

Er r rflr .: TC .. .12 n3 -. 30 .42 54.b3 __.49 .0040 __-000....O1 
5 nu DAY 5 

Ir. ;.--C.S PI)61 524 . 605994 . 9627117 . 025563 . 1334040. 413602. 45574. 6809 . 2825 .  

EC !71 C 1 7 9 .10 ..... 74 .. 6 . 15 34 1 U6:s - .0 ...-.. 04590 4~ .8 0. .0 0 - 0 .001 

f,.1)0 U Alf5 

T T'L -?.ECG) 961524. 605994. 5627117. 925563. 1334040. 413602. 45574. 6609. 2Pt25.  

r . .23 .... 13L. _ .7462 ... ..-....... .1863 _ 0 4 5 q .. -... 0043 . CO I00 _ 0 

7.' 3 DAYS 

Vr. Y'rC) 6r 4 60jl994. 5627117. 025563. 13?40140. 411612.. 45574. 6S09.225 

E L n.l:. C: .1233 .1379-- .74 62.....1534 .163 ... 04 50 -. 004d .- .0 OOU .Cool... .~ 

* 090 DAYS 
TrTAL E,".(LCGS) v 4601497. u5913. 608P18e 4211,672. 2123775. 661392. 359344. 147292. 5629 1.  

1'fj'(EG~ * 4u6318 7 . 1 6 0 6 2 .  1 7 3  U 4 2  ? 2 22 )9 2. 7 3 3 9P9 . 4 ?cU3(02 .  
1 6 R2 53 .  

6 4 

VL ,, r).~. TC 097 0. 019 6.....u1 . .2104.....0 614 .04 23 . .0193 .0030 -..  

vi ln1.00 DAYS 
U'' ?Or.(LGj) : 4C631e7. 16C62. 147634. 307432. 22Z22092. 73 3989. 40U302. 168253. 67424.  

Er, r.f r~ TC= .0 45 .0037 .010 __.510 .10 4 .14 .0423 .019? --. 00 30 - ____ 

T rT ,L 5'!u 4063 10 1E062. 147634. '307432. 2,222.092. 7339 89 . 409302. 16 P2 53. 67424.  

(, (~* IC: 7. UC4 096 ..-. 510 ......... ..... .0P14....._...0423 . .13.0030 

Z*0.141 17.00 DAYS 

TITIL W'.(0S 4 063187. 16062. 147634. 3U74112. 2222092. 733989. 400302. 168253. 67424..  

F% c(h .= TO: *09 - 9 __ 07 0 .054 .16....0510 _ .3 104 .0q14 _ .0423 .0193 -O.003 

9, 11 .0o DAYS 

i-TFL. a.L'*S 406B1e7. 16U62. 147634. 1U7432. 2222092. 733989. 400302. 16 R2 53 . 67424.  

~~V*l (14V* T( .. 5 0 7.....0 196 -. .5 10 ..-. ?1C4 (1 .014 .-- :- .04 2 3. .19 .03......  

16.(0 DJAYS 

I'TIaL rC..r.G5) : 4063187. 16062. 147634. 3J7432. .2222092. 7339F9. 400302. 169253. 67424.  

~ ('~~*: C: ~ 4 . ..~.C97- .16 . .051C . 0 . 4 . .-. 0?14 -. .0.23. -. 0193 -.--.-. 003o 

* 1~.fl0DAYS 

TItL ~..~() 349,54~45. 196262.9. IP221577. 2617339. 1513740. 7719?0. 3010392. 4300663. 2 5 37176.  

ErG (...C.2 TCz . P..---..4L ..- 2.4163. .. 43 .... 21 ~ 86..--37 .....4936.- .. 1 .  

Tr'TAL N'.(EUC') 3n4'78124. 223r)U51. 20770700. 3191973. 1464734. 7314311. 3291733. 4797896. 2999608.  

_ Er(, crrf.- TC: - - - 2.7544..... . - .. 5292.. ..-.-- ....246.. ----------1 11- -. 3 4 7b ..6..5 5 7.- A 3 5 3 

17.00 LAYS5 

' !r.(ECrc) 3'n47&124. 2250747. 2r8?4112. 2693555. 1473250. R49539. 3t,70952. 48a6774. 268996.  

Vu t-,.~ TC: .59'nS .5120 . .2 .7615 ... 4116C .2 058 .- 942 3 L 37 6 .5609 .... 1276 -.... . .  

In no DAYS 

~I IL :i.I(, x ~'r76124. 2751UO7. 2na20541. 2667626. 1475337. A5P201 . 36n3473. 4.993104. .218 744.  

52 1 . .7t,10 .. 23 .2061 .0 0 52, .3900o .56 16 A12 71 .- **.  

'f %i67s 1 .1P A37. P 2: Ic 71 0) I 4 1 7 

2 L 1 1 7



LTE7;tT ,T FILE 

T '. V 'l I I R~ . . ._ _ . .. -. ._ 
_ 

. . .N .  

.LZ ~Za~'>O K.~ 39O"2b3'O2D- .22118911-l 12 9 
---- ------- - - - - . -

~I'T ~ .. nU EGG EkT1RA'I1FCJ -24. -- RATE 

u 0. -24. 0.  

EC~1/u~ L ETFAINFiL's 14. -- RATE 

U. 0. 1.0.  

-IMF : ?.UEGGj !MTRAUI~ 22. RAT 

U. nl 0. 0. 0 . 0. 22. 0. r\ 

' r~ .O GJTA'0V 22. -- RATE .. ~.  

* ) 0 0. n. 22. 0.  

.,r v lo.#) EGG Et:TPATNrOD- 2?.2 RATE 

0.~-0. 0. 0. 22. 0.  

T .nO' EGG E'JTRAMrED- 22. -- RATE 

-- . - u . 22..; ---.

1 TI 6 .10 EGG ETRATN1EU= 27. - RATE 

0. " 0U0 . 0. 229 . 0.  

J1*c T: 7.nQ EGG EmTRAITE02 169q. - RATE 
___ 

Ti~t1. .00E(GG ENT'PtTNE3= 168. RA mTE 

0. . U. .0.0 17 0 

T!T: 00 G E'R1 1877. -- RTE 

0. . . . 0. 0. .1877. 0.  

T?~~ Tz In..D EGL ENTRA~INED= 1877. -- RATE 

0.. A.0 0. 1877. 0.  

TV 7z 12.o0 EGG ENTRA!14EDD 1877. -- RATE 

0. ~ .0 ' . 0. 1E'77, 

1~ Tu 11.1)0 EGG ENTRA1INFUN 1177. -- RATE 

(~ ' . .u. 0. 1877. 0.  

T T7;. T. 14.00U EG, EIITPA!NFD= 1;712. -- RATE 

r-0 . U. ' 16712o 0 

I v c: ELL .A,:ru70 .-- RTE...........................................................................................



0. ~ 0. . 0. 0. 677(8. 0 

-TXF! -T -.-. LG,_!T A T.4~7292' _- -R A TE---------- .

.T~ T - 1.l Ef.C, EtvTRANr ------- 7 345 7 ..-- RT~--- .--- *-- - - - -.-. . ---- --

0 .0.0. 
0. 73457. 0.  

u." . 0. 0 .0 47 0.  

T v 'IF T= 2.(,U EU(J EI P A I NFfC - a___- 137 --- ATE...... - . . . ~ . ..  

0.0. 0. 734P7. C 

0. 0. 0. 0. 734157. k 

0.f U. 0. 4~F3 

'J.0.  

F~4 T= 23.00 EGG -ENTRANC------ _47510.- R AT E----. .- 
-- . - - .  

0. 0. 0 . 0. 0. 475 10.0 

T T ; T~ 24.1 )EGG.EJPA~D 47510. -- R A TL ..-. E -- -~- . . .-.. . .-. .
-------

0. 0. 0. 47510. 0.  

T ,V T 9 nU E G E TRT.3=4 5 0 

J.n 0. 1. 47510. 0.  

U.' 0' 0 0. 4751U. 0.  

TP~ '~ ~ It" ETAVIFU~.... 47510. -- RATL .~.. - .---. .. ~.. -- -.  

U.0.0.00.0. -47510. 0.  

C,. '0 . n C , 0 ------.  

TYY ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ... ......~o..~T~A~JU. .~ fT ..

... n..1!! EtiiozRkT I .. 
.. -. - . . . . . .... ....  

0.u 0* 0. .721.04 . 0.  

n. U. U~ Li . 6,56. 0,.  

0. n~ *. 0. .). C. 64!6. 0.  

u. . . D.' 645b.n



T 

T 1.7 

7 1I E 

Ti 

T 

co 
I T!:ir

T!'o T:

0.  

C.  

0.  

0.

.u. .. . 2464. 0.  

37.ftb EGG. R IC .. -.---- 0. -RATE .

0. '3 0.  

~0r . U. 0. 0. 0 

30O mQ EG~ C. ~ TNO -1*-- RATE ---- -*- - *----~- ---- *------ -* 

U. f. 0 0.U. 0.  

U. 0. .0 8 . . 0.  

4!.OU ECU ENTRA1iiEb= . .... A.- RATE---- .. .- ..... ..--. . . . . . -. * .....  

0. 0.'3. 0. 17. 0.  

E, Cl f(, L.jT PA 114F0 U - -e .. .. - R PA T E 

0.(1 0. -B6. . 0.  

0.0. nl. 0. 0. 57. 0.  

U.0. U.0. 56. 0.  

47.n0 EGG. ENTRATINrUz . 45. .--..RATE--............ 
.----- ~ ..

0. U0.U.048 0.  

0. ~ . .0. 0. 0. 4.0 

0. ~ 0. .u.0 135. 0.  

T ?;-F 5n nO EC6_EfjTQA \ 36.. - RATE _____ ._____ 

0. C.0. 0. .16. . 0.  

.. T T : _ .50C LA--------R5. 
--- -RT....- ------- __ _ _ 

0..0. '3 0. 5e 0.  

Tl. T *..-~ 50 _ A _V.FkT R'1tl I M E A T

0. 0. 0. 0.0. 0. .155. 0 

0. .. C.0. 0. 0. 2235. 0 

0. n.J' 0.0 13oA 

1l: 21.SU LAKVAL r.NIRAINLflu...... 3486 - RATE . -. -.--..--.-.---



3.50 

4f .56.  

t)l .50

55 .50.  

7&.50.

'S u.0 0. 394F~6. 0.I 

Lfl.''A'. 'NT~1NLD. 556t~.-- KATE... .  

'S . .0. n) 55 66. 0.  

L$.IVAL SNTRAIJEO: . . - 64716. RAE. --.- . ..- * - .. .  

0. 0. 0. 0. 64716. 0 

J. c~ .. 0 73E23. 0 

L ARVtAL.FUTRA I Ea-~ 6fl846.-- R T .--.----- . .--.--- . -. . . . .  

0. . . . 0. bob4b. 0.  

U. 0 0 50 171. 0.  

LARVAL- F.'Tk! fE(- - .----- R r. - . ..- ____~ . .. . ..  

0. 0. 0. 0. 377el. 0.  

U. C. u. 0 23329. 0.  

LAKV AL. E NTRA I NLO D ..- .. 0.S 66. R A TE..-... __ .. . . .  

M. 0. n. U. 0. 8066. 0.  

1ifRVAL.FNTkA1NFD....__ _ 2 72. ---. RA TF ......... ....--------

* . 0. 0. 0 272. 0.  

LARVAL. ENTRflNE~m ..... . . 225. .' RATE___ ............. --------. ....  

0. 0.0 0. 0. 225. 0.  

LA1.L. ENTR I NE 1 _ -. .5 53..- RATE...... . .-.

T I 1E 29 .5O Ji -ET . -1. .... 65. - RATE--- . . . . ..... .~~- - --.-....- ..-. .

n. ~ 0. 0. 0 .0 165. 0.  

0. . 0. 0. 0. 0. '958. 0 

T IE Ta .....495f. ..-.. R T ..  

0. 0. . 0.C. 2020. 0.  

T 1Pt. T 5 9 .5" 11 AN T . '5 4 1 - R E. __ 

U.0.0. C . 0. 5541. . 0 

0. n. 0. 0. 0. 0 4996.0 

TP I Ta.. 79 .50P J I f T_ 6 . ?10. - RAT E_...... ...........

0.0 0 0. . 0 281U. 0.  

0. t'.c. 0. 0. 80'9. 0.  

"F- 1= 09.5r J . ..... 23. R- AT F.. . . . . . . . . . . . .  

U.'n..' 0 0. 23. 0

TT.M*C Tx



ALTE"%'fTE FILE 
"L ~ ~ ~ ~ ~ ~ oo oJ.UP~,~T~, ,15310,0

0  EC. 7, 1972 

.Lt 9,n I t ?3)I2 D: .22115s
9
1-b1 9 

T':.~ : mu EGG Ek,')A!iID-24. -- RATE 

T T "I" OU' LGL ENTF'NT~r 14. -- RATE 

nd A. 0 . 0. 14. 0.  

T?.n U EG E T!' A 't 0 22. -- RATE 

IT ~ iAOEGL OITqA1:'C70) 22. -- RATE 

0.0.i ~ .0. .2.C.  

I'' l 4 .00 EGG LE:TRATNFDz 22.- RATE 

n .0 0. 0. ~ 22. 0.  

TI 5 .10 LGC. E'NTPA1INF. 22. -- RA;E 

O - . 0.-. 0. 22. 0.  

T';t. no EGG ENTRATrNEOU2.- RATE 

U A . U 0*22. 0.  

T1I 7.0 L., E?,lT PA I 39A*. RATE 

0. . 0. 0* . 0. 0. 396. 0.  

J1T 0.00E EGG ENTRATiiUz 169g. -- RAT E 

0.u co 160 U .V9d. 0.  

T ~0 , To)no .N LNT?"ANZU 18771 -A~ 

1.U.0.877. 0.  

10.0P.0 EGC ENTRAIN D= 1877. -A AT E 

0. .. nl C. C. 0 . 1677. . 0.  

T T f~ Tz 11.C3 EGG EJTP.A!NrL) 18~77. -- RATE 

0. ~ . . ~ 0.0. 1877. 0.  

T I~ ! 12.00o EGG ENTRAINEL, 1877. -- RATE 

0. . 0. 0. 0. 0. 1877. 0.  

TYMc T= 14.00 EGG E',ITPATNFD= 16712. -- RATE 

0. 0. 0 . U . 16712. 0 

T~r.v jr, *'-( ErL ,NTQ A Tlt;rl', 677d . -- RoTE



00~ i. 0. C.. 0. o _ 
T X z-- .0 .EGG- VltP ATU C D.----: 7292 fl- .- RAE.-,- 

0. ".0. ~ .0. 0. 72920. o 
- ??:r T ~ 17.flO E.u (,.__ .~-- _ _ 

0. U. 0 . 0. 0. 73457. 0.  
T TxF~ T ~ . 19 .001 E G.E!!T -7A 1 NJ 8 ........ 74 7. RA T E-........... . .________ 

U . 0. 7A 4 87 .0.  

0. ~ 0. n . 0. 734P7 C 

G.C 0. C. 734P7. 0.  
I . 2I .00. EGG EN R ~ E m ...... E5815.. - RATE..-.--..- .......  

0.f) 0 0. 6 50~5. 0.  
T 1.1F T: I ~ AO ECU,. ENTO AYh ___ 4tj14q ---. RATE.,--.--- . .

0.n.C 0. 0. 4VU63.C 
T! N-. 23.00 EGr,..ENTPAINFD: -*-......47510-- RAT.............. . . .. .. .~. . . .  

0. 0. 0. n- 0. 0. 47510. 0.  
7 !,,, Tz 24.0 . EGG EN.TPANt 710 * -- RA T ..... ------- . ~ 

0.0. 0. 0 47510. 0 
II Ti t,7 T 25.nO EOG EN4TRATNFOz. . .. -. 47510..-- RATE- -. . . .-- --. . ...-. -. -* -- - - -. . .  

. . .0. 0. 0 47510. 0.  

U., u i 0. 4751U. 0.  
7 1 .-- 27.. .EGG.-EIPZ A-1 EU ..... . -4 7510..-.RA.T E ..._ . .~- . -. . .  

0. 0. . A. U. 47510. 0.  
f I r T= .jr T.1 -7 21A R RAT E.-- - ._ __ _ __ 

.1 . U. 0. ti. 0. 37210. 0.  
ti!2' .9 EG~IAR..01..-. RATE............._____ 

M1 . 0. 0. 0 961. 0.  

U.0 . n. . 0. 6456. 0.  

!.!E 7: .- ~TA 1  z- -- 6456 .n R- ATE.- . .-.. . . . . . ..- - . . -. ~ ....  

0. ' 0.P 0. 0 .0 6456. 0.  

U.u ' U. 0. 6456.' 0.  

TrM T-' 3F.'10 L(.(, Lfj1;T..L,....... 24,1. RAT&-. . ..... . .. . . . . . . . ... . . . .



T'44 T z 

IT!'t Tx 

T I 

TI 

0.  
T'~E T.  

0.  

TMF T .  

I ! .E T~ 

*g TT!.i T=....  

J'- T: 

I1.CTa

37.n~O ECG.
u. n. u 0. 2464. 0.

' U. u.

30 . nri 

4^ ."0 

4.3 *0O 

45 .00 

4S f-

~* C.

0 0.

u . 0.
ENT~AT FL)...--.'...--RATE -

U A1 . fl 1 

POJT P A!~ I 0. r D5 

0. 0.  

0. t.  

0. 0

4 7 .n0 EGCG E 14T RA INF j.--.- _45..  

0.U. 0.  

n0. 0.  
5,, .n0 ECG ENTPAT.,rum 36...

C15 .L A VAL.- ENTRP BN ... 5.

0. 0

0. 0. Qi 0.  

U. 00..0 

0. 0. 0. 0.  
RATE 

u. 0. -86. 0.  
PATE - .. ~ . .... .... . . . . . . . . .-. .  

0. 0. 17. 0 

RA TE 

0. . 56. 0.  
R A TE.....- . . .. . ----. . - . -.--...---.--

0. 0. 56. 0.  
.RATE - - -.---- .. .. ......... ..  

u. 0. '.8. C 

0. . 0. 48. 0 

0 . 0.5. 0.  
RATE .........  

0. 0. 36. 0..  
-- RATE_ _

0. .) u. .u 0. 5. 0.  

0. 0. 0. C. 0. 0. 155. 0.  

0. n . 0. 0. 0. 2235. 0.  
.... 1.50.LAP.VJI.L.lNTP .1 N EDoL- - .... 173b.-!--- RAT L........- _ _ _ _______ 

0. . 0. 0. 0. 173)6. 0 
21 .50. LAJ'VAL FN R IE)......3q48~b. -- RATF. . . . . ----- - - - -- - -- - . - .--

T T.I~ T= 

rTrI F T:

0. 0. 0. 9141 00 
.3 A.09.J C-G.. ENTRA! N.F.0 F



v,. .u. 0. 0. 39496. 0.  
~ LIA'L TtA1~L~ . 55966._ .kATE.  

0. f. 55966. 0.  
T 3! .5 j Lli~VAL ENTRAINED= .. .6471b. -- AE . ~ . . .. ~___ 

* . ).C' 00 . 64716. n .  
T'~ V _31c .5U L At% VA L JNTRfA~0 _____ 78 23. RA T F______ 

. .  

0 . . . 0. 73L23. 0 1 !.~F T= -. 41.SO- L AVAL FtUTRA NED=-. .6,1846.. k RAT F... .........__ 

. .0. 0. 0. 0. 60b46. 0.  

0. Q' ~0 511 0.  r',F Tm tO SO.5. LARVAL. FeiTR± 1!~E0.----.- 377R11.- AF.-.........  

0. 0. 0. 0. C. 37781. 0.  T!':, : 515.50 LArVAL EZT 4 LEJ:...32. RAT E _ __... ... .. ~~~..... .~-----..  

0. u ci C. u. 0. 23329. 0.  

0.C.0. 0. C. 0. 806t6. 0 T~i.*;E TZ 66 .50 LARVAL. FNTRa 1N 9 2_ .--.... R7- A TE ... .... 
.- ...  

f! 0.... % U.. C. 272.0 
w T 7!50 L .VAL. lT&P I NErD __ 225. P- AT E .-.. . . ..  

0. 0. 0. 0. 0. 0. 225. 0.  T?~ T. c' 7A .U L'IKVAL.ENTkA1N~D . . 5 3..- RATE ____ ..... __ . __ 

U.- n. 0). 0. 0. 53. 0.  T I!-C T .29.5C. J1 ENT..... .... ... 15. -- R A T E -. --. - .  

0. ".0. 0., 0 . 16 .0 

0. 0. 0) C'U.0. 200 05.  

0. . 0. (I.. 0. .20554 . * * 0.  

0o . 0. , 0. 5496 0.  

0..C. 0j . 0. 0. 2996. 0.  

0. U). C. 0. 0. e C9 0.  
T IF.1 = t: 9.5 i L.P." a 23. R- RA T F-- . ..-- - - . . . ..-.-.-.------..-- ~ 

TL*i T. 9.r J2~ 1IA !N..=. PATE .,... . . . . . .
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ANALYSIS:.  

The completely mixed model of. the Hudson River striped bass population 

treats the river as a totally mixed volume of water in which the con

centration or density of any fish life stage is the same at all points.  

Consequently, the completely mixed approach does not deal with the hydro

dynamic characteristics of the Hudson. In preparing impact estimates, the 

assumption of complete mixing is considered to be conservative because it 

forces every organism in the River to be equally subject to entrainment,.  

whereas in reality, only those organisms which pass Indian Point while 

they are in the entrainable stage and which do not avoid the plant are sub

ject to entrainment by the Indian Point station.  

Derivation of the equations and analysis for the completely mixed model 

documented below is presented in John P. Lawler's testimony of April 5, 1972 

on'"Th Effect of Entrainment at Indian Point on the Population of the Hudson 

River Striped Bass".

Quirk, Latvler DMatusky Engineers



HISTG: 

Functional description: 

HISTG is the main subroutine of the completely mixed model. It reads in all 

required input parameters. It writes or displays to the line printer all key 

inputs upon request. HISTG computes the fraction of. total production on a 

per time step basis for each stage. It permits th6 supeximposition of a 

temperature profile on the juvenile II stage. Averaging of values in the 

production table occurs when different time steps are used in various stages.  

That is, the production table must correspond to the way organisms are to 

be produced into the next. stage. Combining of these impmlse productions for 

purposes of consolidation is permitted. Superimposition of impulses is 

permitted. Random variation of early stage decay rate porameters grossly 

for the year and on a per step basis is permitted. Cycling of adults and 

reconciliation of completely mixed to transport Model is effected.  

Compensation in adult year classes 1 thru 3 may occur if ICP =1(j., 

Inputs_: .see page #15 -#19 of the subroutine INPUT.  

Equations: see HISTG, EQUAL, XXNEW, NRHAP, and analysis

Outputs: report of adult population status on a year by year basis.  

Referenced by:_ MODEL 

Subroutines called: 

GROWTH 

SWITCH 

KXNEW 

EQUAL 

Quirk~latlcr VifMatusky Engineers

11-2



Special considerations:

This routine is made to effect the same results as the transport model if 

TRT =ADLILT1 (transport) 
ADULTi (completely mixed) 

is known. This will effect the recruiting of the same number of .ADULT l's 

to year class 1 as in the transport model for concurrent and succeeding years.  

The reason for this computational procedure is to take advantage of the 

run time of the completely mixed model which takes about 30 CPU's through 20 

years analysis as opposed to the transport models requirement of 10000 CPU's 

to perform the same analysis..

13Quirk, Law.ler S&Vlatusky Engineers11-3



HISTG
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\Read Total Egg 
Prod. & Early 
tage Time 

.Steps

Ixrplis ransport 
Model Not Run Previously.  

Read in Additional Input 

Parameters.

Implies Transport 
Model Previously 
Executed..

11-5



- - flee.- & . ~'aa a. - --

YES

11-6



Align Impulse 
[able If A Change 
En Successive Time 
3tens Used for

Combine-INCPIIT 
Blocks In Impulse 
Table & Consolidate

.Average Impulses 
Over lAD & Reset 
Impulse Table

11-7



Compute.  
Effect Of 

Temperature Gradient 
if Specified

11-8



Funcilonally Forces The Totally 
Mixed Model to, Generate the Samne 

Adul1±- Population as the Transport 
Model for Succeeding Years 
to 'U ke Advantage of Run Speed 

of 'Mtally Mixed Model

11-9



Print Report 
of Adult 

Pop.& Eggs to be 
Produced,,r-

Do Some 
Intermediate 
Calculations

I1-10



-CMH-PNC/LIB$ CREATE:02/08/73,0841:15 FREQ:8 SIZE:7' KIND:DISK KEY1l LIFE:PER.' 

ACCESS:UPDATE VN:SPN 

----995 -SUBROUTINE HI STG (ADULT SRAT,9SMAT ,FEC DCYDCYOKFI RST, ADULTS, 

996 *DCYUtRMF, IMOD.EL, IRA,E.AilTY) 

1000 INTEGER OF1,0F2___ 
*1010 "--REAL N-EO,KX,KXO,NX .-. ___ 

1020 COMMON W(5000)tYY,(5000) 

* 1030COMMON JPAR/ ISW,CX,KXO),YS,QP,V,FKflLL(5),KTYDKSTPISKPSTOF 

-1l040 C-----N /RVTTA/ NX,DNXDT,AUX(16,1) 
105') DIMENSION CHAR(6),DCY(20) ,SRAT(20)ffSMAT(20) ,FEC(20),ADL;LT(2? 

1055 DIMENS.ICN DCY0(20Y~,,CYL(20) 9ADULTS1(20 ) RMF (20) PAC(20)1,R A( 

~1C60 DIMENS ION PNDAY (4 ) ASum(4),9T IINT Cil TIMWT(20).9EAD( 20), CC;100 

1070 C OMMO N /WGPT/T IM (2 0)T I MW(2 0) P , DE (51 

-1080 CEMMON /CY C/ SNAME ( 6,5),IM P (5 )MUL(51 , D X C 5 DXO5)9 

10 90 ~D Y5( 5 )SDT(5),,ST(5) -

1100 TIM(1):0.  
1101 ICY=C 

1 l10 4 - F2=12-
-1105 SQP=O.  
-1110 TJ2=0. 
-130 -- IF1=5
1140 OF 1-6 
1141 ICP,1=6H. NO_________ ___ 

- 1142 IW I IC P1 - _ 

1_.l143 QQ(1).=O.  
:,::-114 5IPL=0 

@1150- - -- -DO -20.2 1=1,t'5010--- ______ 

1160 202 Y Y (1)=...  
1170 RE AD (I F 1,5)1 SWo LEN D t LYR ,KS TP 9,TCUTI7 tT ART TE ND P J2 , I KX 9 1 CP 9.15 

- 1171 :-T__LYR=LYR-l 
-1172 IF(ICP.NE.0)ICP1=6H YES,

1173 IF(ISW.EQ.1l)ISW1=6H YES _____ 

1180- ~~FTN- ART-
1185 REA.D(,IF1 ,5)IST,IK,*IENTRT,NN,LCP, Incpop, PINC 
1186 IN=0 ______ 

- 190 WR I TE(OF1,7) 

-1220 1'F(15W.EQ.1)READ(lF1v5)(CQC(N),N=I4tCPV , (FKILL(L),L=It5),IP 

-12 21 1 F (ISW EQ .1LYR LY R+ I SW__ _____ 

12 2 2 ------- =QQO~ ) 1 

* 1223 WRITE (CFI,4000)1IEN09LYR,.TCUTIICP.1,DSW1 ,IPL,TRT 

1224 WRITE(OF1,97) ___ _ 

- 1230 -lF(NN.EQ.1)WRlTE(OF29'3010) 

-1240 IF(ISW.EQ.1.AND.tiiN.EQ.1)WRITE(OF2,3-020)QP,V,(FKILL(JJ)v 
L 1241 J = , 5 )* ____ __ 

~1242~ QP=0. * __ 

* 1250 C TRACE GROWTH HISTORY OF EGGS ... STAGE 1 

1260 ISTAGE~1__________ 

7-1265--- KS WT=I 
1270 \I R= 
1280 '~READ( IF115)P, (DE(JJ),JJ~lP5) 
' 12 85 . PFQUA L 
129 0 AREADCi F'l,5 N 5P AN , (T IMl(J)J 2, NSPA N' 

1300 K5PAN=NSPAN-1

i-i



1320 
1330 
134C' 
1350 
1360 

-36 1 
1370 
1375 
1 l3 8 0 
1381 
1390 

-4 10 0 
1410 
1420 
1430 
1440 
1441 
145.0 
1460n 
147 0 
14 71 
1472 
1475 

_1476 
:~147 

1478 
1480 
1490 
1500 

:1-510 
152 0 
1530 

-l~ 5 40 
1550.  
1560 
15 70 
1580 
159 0 

-600 
1610 
1620 
163 0 
1640 
1650 
-1660 
1680 
1690

-*YSvDTE,TE 
I F( ISTAGE .EC .I.OR I STAGE .ED 5 )GO 79O 1010 
AA=ABS(PNDAY(ISTAGE)-PNDAY(ISTAGE- .) Y 

. ..BB ABS.(ODEI STAGE )-DE (ISTAC-E-1.) 
I F( (AA LT .000-1 ) -.AND.. ( E'BLT ..O001))O TV 1010
L1

-11,12

--- ~ READ( TFI1,5 )(T!M'A(JU) J1lKSPAN)

READ ( F1 5 ) (T MT(UJ) 9J~lK5PAN) 
IF (NN.EQ. 1) WRITE (OF2 ,4010) 

TIMWT(K)=TIMT(K)TIMj.(K) 
IF (NN. EQ.I) WRITE (0F2, 4020 )TIM (K ),TIIM (K+l) tTIMW 

MK 9TIMT (K) 

4007 CCNTINUE 
I IF (IM C CEL .E C. 3)G 0 T 0 800 

-- READ(IF1,'5)(DCY.(J) ,J=1 ,3); 

READ(IF1,5)(FECT(J),J1,IEND) 

800 READ(IF1,5) (PNDAY(J)vJ=1,4)

I IF.( NN .EI .1 )W R IT.E: (j-F2 ,3 0 6 5 ) 
IF (NN.E.O. 1 )WRITE (0F2, 3070) (J ,DCY(J)r,SRAT A J) ,MAT( J.) ,FEC( J) 

*J=1, IENO) 

PT I ME =0 
900 FPACT=E1)TIMWM1/TTV(2) 

P'E =P*FRACT__ ____ _____ 

---- I--FF(IR.LE.ST)1N1 
I F (1I Y R .GE . I E N I I-N =1 
IF(IN.EQ.1 )WRITE(OFI ,950)lYR 

----- 950 FO R MAT(//I X, t........ ... * .  

*lXtt. .CURRENT YEAR. .. . .. .' . L *,3 ,-** 

~100 0 FI YRG T0Gl T 0 100 1 
IF ( ISTAGE .EQ.l AND .IN .EQ.1 )WRITE (flu, 3340 )Pt (DE (JJ) ,J JI,5 

* -. READ(IF16)(CHAR(l),1=lt
6 ).  

READ( IFI 5 IMPUS MULT KX, KX09YSD~f,TE 0  
7  

'7.IF(IKX.EQ.0)G0 
TO 1001 

IFI STAGE.LE'3 )TJ21=J2+DTE 
IF(ISTACE.NE.4)GO TO 1001 

CALL KXNEW (TF TEND,9TJ2 PJ2 tTIM,TI'WT KSPAN) _ __ _

1001 CALL SWIT~H( IYR, ISTAGE IPSMUTtKOYTE TE CHAR 

IF( ISTAGE EQ.lI)PT= ((TCUT-DTE) /DE'All +SIGN( .0001 ,(TCUT-DTE) 

IF (ISTAGE .EQ.* )111=1 PT+MM __ ________ 

IF( IPT .?.E .0) IPT= lABS (IPT) 

* IF( ISTAGE.EQ.1l.AND. IPT.LE*0) IPT=0 
-- F (KF IRS5T .EC. 0) LP T=I P T 

IF CNN .EQ .1) WRT TE (0F1,7) ISTAGE, (CHktI) ,I=I 6) 

I F ( ISKP NE.0.-AND-NN EQ .1 )WRITE (OFI,3.050 )KX tKXO?___

169 1 
1700 

-171,0 

-17-20 

1730 
1740



* '-a 

.1/ .) Q?

-1750 - --- ~ 7-- -- INCR?1,T=ASUM(ISTAGE)+.C01
*1760 IF(NCRMT.LE.0)GO TO0 1015 

1770 ix=O 
-1780 -- IPT=FLOAT (IPT )/FLOAT (TICRMT) 

1790--- ----- DO1005 I=1,: KTYOINCRMT.  
1800 AVG=().  

-- 18 10 -1X=I X + INC RMT 
182.0 - --- ---- -- D 1003 J=I,I.X 

1R30AVG=AVG+YY(J), 
1840 0 C 03 Y Y (J)Q 
1850 YY(L-)=AVG.  
186b L=L+1.  

-- 1870 A005 CONTINUE d
1880 
1890 

--1 90 0 
1910 
1920 

--193 0 
194C 

-1950 

1960
1970 
1980 

---1990 
2000 
2010 
-2 02 0 
2030 
2040' 

- 72050
206 C 

-2070 

2080
2090 
2100 
-210 

-_.2120 
t. 2130 

2 40
2150 
2160 

-2 -7 0 
-280 

-2190 

-2200_ 
2.210 
2220 
2 2 30 
2240 
2250 

S2260 
2 2270 
2271

14z- 10

K~~ T F 

1006 IAD=PNEJAY(ISTAGE)fOE( ISTAGjE)+.001 
I F(I A D.EQ .1 G 0TO 1 010" -

DO '100' 9 -K=1,,KTYO -1 D 
L=K 
~LL K+ I AD-I 
AVG=0.  
DO 1007 N=L,LL ________ 

-T007- AVG=AVG4YY(N) 
DO .1008 N=L,LL 

-08YY(N)=AVG/IAD 
1009 CVNTI'NUE 

GO TG (1010,31) KSWT 
1015 IL?=l.,'-/ASUM (I STAGE )+ .001O 

MM=KTYO 

-:--DO10 16 K =IK T Y0, 1,tIVY " 

YY(K+TVY+1)=YV(MM) f'~Ky, 

YY (MM) =0.
-1016- MM=MM- 1 

PO -1018 -K-_1 1 KTYO,40 
J=K

('1 
-1 -z / ~ 

.9

- A-I ~

-- ~ ~ CJKI-1 

DO 1017 N=JJJ _____________ 

- 10 17 Y Y CN)AM 
108CONTINUE 

KTYO= IKTYO 
G -CG TO 10 06' 

1010 IF( (ISTAGE.EQ.1).0R.(IMPUS.EQ.0))1O TO 30 

C IMPUL-SES SUPERIMPOSITCN.. __ _ 

DO 20 1= 1,9K TY 0,M UL T 

11=I+MULT-1 m - .Ato'' Jsf.G.& L 
--D 0 15 J =1',I11
BUFFER=YY (J) 
YY(CJ) =0.  

----15 SU SU M +BU F FER - - ----

2.0 'Y Y( I)Y= 
30 JA = 15TA GE
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F~27 I(RA (JA) .EQ.0. OR.(IYR. EQ.0))GO' TOt98 

*2273 jRANIlRA(JA) 
2274. .5351 STDEV=.5*vX___ 

I27 F I(STDEV GT .1 .0GO TO 5.351 
2276 CALL RANDN(CX.,KX,STDEV) 
2277 GO TO 99 ___ __ 

22Z78 --- 98 -CX =K X 

2279 IQAN=0 
228C 99 CALL GRCWTF,1STAGENETEPTIME,TEtSTDEVIIRAN) 
2290 1 F (15TA GE .GT.IG 0 TO .70 

2295 KSWT=2 
2296 GO TO 1006 

*2300 33 T 0T 1 = 0 
- 2310 TCT2=0.  
2 315 K SWT=1l 

22 5O 50 J 1 ,KT YO0 ---

2330 T0T1=TO-Tl+YY(-J)Kr 
234C IF(J.LE.IPT)Yy(J)=0. _ _ 

2 235 0 7- 0 TCT2=TOT2+YY(J) .- ____

-2351 .-RATE1=100.*TOT1/P 
-2355 . RATE=100.*TOT2/TOT1 

--_2 360 IF( NN.EQ .1 )WRITE (OF1 60)T.0T1,IRATEI TT12,rRATE---

2370 60 FORMAT(' TOTAL PRIOR TO TEMPERATURE GRADIENT E 2 0 .10/ 

2375 * SURVIVAL=1,E10.4/ 
238Y *' TjOTAL AFTER -TEMPERA-TURE GRAD IENT,- 'E.20.D 

.2385 I % URVJVAL'l,ElO.4) 
: 2386 NTCT=TOT2_______ 

W -23 9 o-- AA=ABS(TOT1-T9T2) 
2-400 IF(AA.GT.1,00.)GO To 80 
2410 DO 65 J=1,KTYO___________ 

- .2420 65 W (J YY( J)/T 0T 2
- 2430 GO TO 80 i- 4 

- 2440 70 TOT1=0.  
14 50 DO0 7 5 J 1 ,KT Y C 

*2460 75 TOTl=TCT1l+YY(J) 
2465 RATE=100.*iT1T/NTOT 
2 246 6-- ~NT 0T =T CT I---

7- 2470 I F(NN. EC, I wRIT OF1 7.8)TCTl RATE 

-2480 78 FORMAT(// TOTAL=l,E20.10/. ___ _____ 

2l4 8 5 5~ U UR VI V AL',E 1.4) 

2490 80 CCNTINUE 
2500 C TRACE GROWTH HISTORY IN LATER. STAGES ...  

2510 Cr. STAGE2=LARVAE .__ _______ 

-2520 C ... STAGE 3-1-JUVEHILE 1-111 

253C C...* ******.* 

2 540 ---- ~~ST A GE 1 5T AGE4-1 
2550 PTIME=PTIME+DTE/1 
2560 IF(ISTAGE .EQ.5)PTIME=PTIME+TIM(N'SPANt 
2570 -- - - - - - - - --- ---1 

590T 

----25.91 \/'-1F( ITY . 0 .) 1607

2593 C=Cl
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=.-2594 
' 2595, 
2596 

- 2600 
2605 
2606 

-- 2 6-10b 
2620 
2630 
2 6 40 
2645 
2650 
'2 2651 
~265 5 
2 65 6 

-2657
2658 
2659 
2 660 

-2665 

2 266 6 
=-_667 

2668 
2670 

-26860 .' 269 0 
2 70 0 

_2 7 0 5 
2710 
2720 

-727 25
2 73 0 

- _2740 
Z7 750 
2760 
2770 

_77277.1 
F" 2772 

-2,773 

277 4: 
2775 
2776 
2777 

-. 2778 
-2779 

"-2780 
2790 
2800 
2805 
2806 . 2F,07 
-21.0 

2820 
2S30

* TR=EADICY)/PIE0 
WRITE (6t,4')60 )TRT-_ 

1607 NE0=NE0*TRT__ __ 

- FKF IRS T.GT.0 ) GO* TO -17 00 -- _ -- _ 

CALL EQUAL(ADULTADULTS,DCYU,DCYO,DCY,FEC ,SMAT,SRAT, 
*NEC, ICP, IEND PEQUAL,9K FIRST 9RMF RO)_______ 

K FI R ST=1 
C GENERATE ADULT CLASS 

-- ADULT (1) =NE0 ___ ___ _ __ 

-----DC 1600 J-2,,EN-D 
SURV=EXP-CYU(J-1 )*365..  
ADULT(J)=ADULT(J-1 )*SURV 

.... IF( INCPOP.GT.)DCYU(J1)=ALC'G(SURVPINC*SURV)/365.O 

1600 COI.TINUE 
I F(INC POP EO .0)G0 TO 2000__ 

- -URVE~X(-DX ( 5+::SDi (5 
DX (5) -AL IG (SURV,+P I N CSUR V) /SDT(5 51 
DXC (5) OX (5) ___ 

C 0T 02 0 00 
1700 IF ( IC P .EQ .0)G 0 TO0 1776 

CALL E QUAL (ADUL T,9ADULT S,9DCYUDCYO DCYFECS MATtSRAT2 
--------- NE , I CP , IEND P EQUA L 9K FIRS T RMF R0DD 

17'7 6 CONTINUE 
DO 1800.J=IEND,2,-1 X~iI 

1I80C0 ADULT (J)=A DULT(J-11 E X P (-'C Yu -1 36 5.) 

_.-ADULT (1)=NE0 
C COMPUTE NEW TOTAL PRODUCTION. ___.-~ 

200CCNTINUE 
P=0.  
DO 2100.J=1,IEND_________ 

-- SSF=ADULT (J )SRAT (J SMAT fJ)'EC.  

2100 P P +SS5F 
C PR"INT ADULT DISTRIBUTION. A ND NEW TOT. PROD.  

0-5PO 

DO 2200 J=1,I"END 
2200 SP=SP+ADULT(J)_________ ______ 

~IF( I YP.GT .0) GC TO 22 50 
D C 2225 K=1,IEND 

2225 PAD(K) 100,.*ADULT(K)/SP__ 

GO TO 2775 
2250 IF( IYR E Q.0)GO TO 2 775 ___ L 

DO 2 27 0 K = 1,1EN D 
2270 PAD(K)=100.*ADULT(K)/SPE 2 st:i 
2 277 5 P 5P =S5P/S5P E 

-- - IF (I N .EQ . I)WR IT E (3 FI13060)P - .  

IF(IN.EQ.1 )WRITE (OF1,0080) (JADULI(J ),J~l1END) 
IF(IN.'EO.I)WRITE(3Fl,3090 )SP.7 

------ F(N.EQ.1)WRITE(OF1,4030 ) 

IF(IN.EQ.I ,R I T E 0F 1,4 0 40) KPPDVVKII 

C. ... ... ASSUMING FIRST ORDER DECAY ME C-.A N I 5-M 
C . ....... CUMPUTE EXP TERM ~,.~~ ~_ & LL

.-07

- ------ -- - -- - - --
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2835 IM 15-- -"F WEQ. 1 )AN D.( IPL EQ I YR)QP=O.  

. 2900 C......CMPUT E A (J K )*M(K );S( )*F (,K) 
2919 E?2=1 I__ 

2930 DC 2300 K=l,-IEiD 
2 940 IF(K.NE.1)E2=E2*EXP(-DCYU.(K-1)*3b5e) 

-7-2950 ---- 2 3 0 SUMA =SUMA+E 2 -R!.,F (K) 
2960 Cg.oo....CCMPUTE SUMA CF WEIGHTS PSI 
3 070 5r=SUMA*(NE0/PEQUAL) 

....3080 .IF (IN.EQ .1)WRI TE (OF 1,3030 )SM --

3090 IF(IYR.+EQ.LYR)GO TO 5000 
3100 IYR=IYR+l 
3105 IF(IYR.EQ.1)QP=SQP 
3106 ITEST=MQDD(IYR, 1K) 
3107 IN=0 
3108 1 F ( IT EST ._E C 0)1 
3110 1 ST A GE-1 
3120 PT IME =0.___ 
.~3125 IPT=LPT 
3126 IF(LOP.GE.IYR)0P=QQ( IYR) 
-31 30 GO TO 900___ 

31 l40 500IF(IN.EQ.1)WRITE(OFI ,*5050) 
---

3145 5050 FORMAT(// END HISTG. ..... ..  
3146 STOP 

'.31 50 - FCRMAT ( 
3160 6 F0RlP'AT(1OA6) 

-..3170 304C GT(/, GIV EN:,/,2X, TCTAL EGGS PRODUCED IN ESTUARY 

W -3180 -- 1E20 .10,/t,2X, l TIME' STEP S IZE (CAYY) I/ 
3190 .22X,' EGG LARV JUV 1 JUV 2 JUV 31/ 

3200 35(1X,F4.2,2X)f) 

-2 20 1 1 STAGE',I3,' ...... l A6) 
w 23 3050 FLORMATC//,' KX(1/DAY)= ',20.10,/,' KXO(1/DAY)=* 

"3240.1 E20. 10,/ YS(4/0DAY) lE20.10,/,'l LIFE P ER100(ODAY) ' 

3250 2 F10.49/"' PRrDUCTION PERIOD(DAY)= ',F1O.4,/) 

3260 3010 FCRMAT (.H I , TRA.CI NG L IFE H ISTORY CF STRIPED BASS FISH I, 

~~3-- -- 1-- IN HUDSON. RIVER, WITF GROWTH-RATE MODEL' INECH 
-3280 2/0, STAGE GIVEN BY: ',/1 
3290 3 5X, I D(NX)/DT=-(KX+(KX-TKX).((NX-YS)/YS) *3)*NX'I 

-3300 3020 -FCRMAT(16X,I-FKILL*0'P*NiX/V',9//t.'.H6EREt QP(MI**3/DAY)= 3 

3310 1 E.10.4t/,7X,'V(MI**3)= !,E10.4/ 
3320 22X,' FRACT I NAL KI LL. OF', 

-- 3 30 332 2,X EGGS -- ',E1O .4/ 
-3340 42X,' LARVAE 'E10.4/ 
3350 52Xtl JUVENILE 1 9 E 10. 4 

-3360 - 6X, JUVENILE 2 E ',10.4/ 
3370 72X,' JUVEN ILE 3 ElE1, 4) 

338C 3-060 FCRFAT(//1XTOTA L ECGS PRODUCED 'F 15 .0/ 

-3390 -*1X, 'ADULT DISTRIBUTION BY- AGE CLA5SS'/// 
3400 *5(13H AGE NUMEERS 
3410 30P0 FORMAT (5 (1,X,.13 1X,F8 .0)) .3420 *3090 FORMlAT(lX,'TOTAL ADULTS F F15 OW) 
3430 3065 F'CRMAT(/-/,4H A-GE-,1X,1OH D&CAky,1 X t10H RATlO,1X9 
3440 11OHMATURATIONIX0,2H F E'CUN D ITY/
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3 345 0 
3470 
34 80 
3490 

-350C 

3502 
- 3503 

--- 3504 
3510 
3520 

-3530 
3531 

-3532 

-3 353 3.  
3534 
3535 

-- 3 5 3 6 
3537

216 X 10HitFE M /TC T./ 

3070 FCRMAT ( 1 4,IX,E1O.4,1X,EI0.4,lX,,EIO.4,1X.,E
1 2 . 4 ) 

3030 FCRMAT(lX, 'EQUILIBRI UM .(1 .0) IE10.:4//) 

'4000 FORMAT( I NO. ADULT AGE CLASSES - '.2 

*MODEL SIMULATES - l.,13,1X,'YEARSr-I 

*1TIME IN DAYS FOR CHANCE IN TEMPERATURE 9 'F5.2/ 

-- a COMPENSATICN...... -,A6/ 

SPLANT OPERATING...'A6/ 
*FOR ........ 313, 1 YEARS.'/' 

SADULT 1 MODIFIE 'F 5 2/-

4010 FCRMAT(//' PRODUCTIO-N DATA WEIGHTSO/ 
*1OH T I !ME ,1X,5H .PRCDv,:X,5H TE !,1 X95H W*T I 

4020' F0R M AT(2' X,4. I ) t 3( 1 X~,f5 .2)) 
4030 FORvYAT(//' PERCENT.*.../ 

*lX,5.(12HACE PERCENT-)/ 
-,--4040 F CRMAT(5 (IX,03 , 1X ,F7.-3) 
4050 F 0R MAT( &E. RL ATION "T 0 P OP AT E BIL. .. F 6 2 

4060 FCRMAT(lX,i --------- I/ 

1ICOMPUTED IRT R A T IC OF ADULT I2)) 1-J10O.6/ ------

21W -- - -- - 1/)

*............_. 
------ -.----------- ---.- -~ --.-.---- ----.- ---- -- - -

.. 11-17

---------- -



GROWTH: 

Functional Description:

GROWTH computes the growth of each early stage (eggs, larvae,. juvenile I through 

Inputs: 

ISTAGE current early stage indicator 

NXO impulse concentration 

DELT stage duration 

PTIME sum of all stage durations to current time 

TIME production period 

STDEV standard deviation 

IRAN {O-off random survival.  

Equations: 

Solves: 

dN x = -K +__ ____Nx s 

dt Ys VO1 X 

1118 Quirk, Law,1cr.VYMatusky Engineers



The program computes 

i)Nat T 

(ii) transfer, which takes place at T 

(iii.) production of Nx at T 

(iv) resulting N at T+ x 

where 

N = Nxj transfer,+ production.  

In each early stage there are three phases 

A production only 

B production & transfer.  

C transfer only 

The egg stage experiences A, B, & C.  

The larval stage experiences A, B, .&.C.  

The juvenile I stage experiences A, B, & C.  

The juvenile II stage experiences production and decay only.  

The juvenile III stage experiences decay only.  

Outputs: 

A-Report on (i,(i,(iii), & (iv) and a production table to 
the next stage.  

Referenced by: HISTG 

Subroutines called: 

DELTA 

RANDN

Quirk, Laitler '.-fMatusky Engineers
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-GRP, W1-PNC/L IS CREATE:02/01/73, 11:27:42' FREQ:12 51ZE3a BACKJPO02/02/73, 

W05:21:36. KIND:DISK KEY:1 L .IFE:PERM ACCESS:U.OATE :ON:S .PN

IL 
-- 1000, 

1010 
1020 

-1030' 

1040 
-1050 

1060.  
1070 
1080 

- 1090 
1095 
1096 

-- 1100
1110 
1120 

---- 1130 
*1140 
._ 1150 

'E 16 0 
1170 
1180 

7 1190 
S1195 
S120 0 

-1210 
1220 
1230 

-_1240 

-125 0 
-1260.  

-1270 
1280 
1285 

=-2 190 
1300 

-1310 

1320 
1330 
1340 

=1 135 0 
-1360 

1370 
~1380' 

1390 
1400 

-1410 

1420 
-1430) . 1440 

1450 
1460

C 
C 

-- C

SUB ROUTINE GROWTH (I STAGEiNXODELTIPTIME ,TIMEPSTDEV IRAN) 

INTEGER OFI 
REAL NXO,NrX,KX,KXO 
C C MMO0N W ( 50 00)YY ( 5 00 0) 

CCMMCN /PAR/ 15SWKX,KXDYStQP# VtFKILL (5) tTYDKSTPIS.  

COMN/RKTTA/ NXt0NXDT, .. 2 '9.i)Y

INIT.IALIZATICN

STOE=S TDE V* 
XMEAN=KX 
OF1 =6 
ISTP=<5TP4"ISTAG'E 
J4=2 
T=0.  
DTX=DE (I STAGE)'
NDTO =0_____ 

- __ 

1ST ART =2 
YYY=.  

.. * att~~~~~~~~~.- --- ------ 
- -------.-- - ..

FTIME=PTIME+DELT+TIME 
TTPT I IE+T __ 

OLDNX=0.  
SN X =N X.0 

IF(ISI(P.NE.0)WR.ITE (OF192) 
IF (*1KP NE .O)WRITE (OF1,5 )TT OLDNX ,YYY NXONX 

5C IlF(I5TAGE.EQ..5)GC TO-30
CALL DELTA(DTXv1,ISTAGE) 
IF(IRAN.NE.0O)CA'LL RANDN(KXXMEANSTDEV) __ 

-NDT=NDT+1 

TI =PT TV.E+tDT*DTX

-C 
C

OLDNX=NX ___ 

COMPUTE GROWTH HISTORY CF PRESENT STAGE AND 

RECORD HISTORY OF, NEXT-STAGE INPUT, IMPULSES..

cFTO01DXG.!EG O10 
IF(T+0.O01+DTX.GE.DIET)GO TO 1000 

KfUNTX=KOU.IITX+1------
IF(ISTAGE.NE.1)NX0=YY(OUN'TX) 

C A* A--- ONLY PRODUCTION OCCURS 

NX=NXitNXO.  
YY'Y=0.  
'GO TO 8+8 

C B_--PRO0UCTO'N AND TRANSFER OCCCUR 
100 KtUNTY=KOUNTY+1 

IF(ISTAGE.NE.1)NXO=YY(KOUNIX+KOUNTY)
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-14 70 O148 0 
1490 

-1500 
1510 
1520 

-153 0 
1540 
1550 

- 1560' 
1570 
1580 

-1600 

1605 
1606 
-16 0 7.  
1610 
1612 

- 1615 
1620 

-1630 

-1640 

1650 
1660 

-:-16 70 
1680 

*169 0 
S1700 

* 1710 
1720 
-7 73 0 
-1740 

-1750 

1770 
1780.  

* 179 0 
-1800 

-1810 

-182 0 
1830 
1840 

8 1-5 0 
* 1860 

1870 
_-1871 
* 1872 

1880 
S18 90 

1900 

-192C 

1940

NX=NX-YYtKOUNTY )+NXO 
YYY=YY (KOUNTY) 
-~CTO 88 

C ** C---CNLY TRANSFER ECCURS 
1000, KOUNTY=KOUNTY+l 

NXO=Oo 
IF(ISTAGE.NE.1)NXO=YY(KOUNTX+KOUN,.TY) 

C - FROMA JUVENILE II STAGE ON, NO TRANSFER EXCEPT SURVIVAL...  

;;-3 0 IF(ISTAGE.LT.4)Gl Ta 53
NX0=0.  
NDT =0 

*~~YY =0.  

40 IF( IRAN.NE .0)CALL RANDN (KX XMEAN,STDEV) 

B1 F 0Y5-. EZ . - _ 

BUF =(K X-KX.O) (,NX-YS /YS *r3.. f 4.c, ~ 

IF(V.EQ.O.)GO TO 42
41 DBF=DBF+ISW*FKILL( I STAGEh 'QP/V 
42. OLDNX=NX 4 

NX = NX *E X P-C BF~D 0 T_ XX N'c 

NDT-NOT+1. 4-* > oZ '*GQ 
-T-TT+NDT*DTX . ~~

* 1F(T.GE.FTIME)GO TO -45 -

I.F(MOD(NDT,ISTP).GT.0)GC TO 40 
IF( ISKP.N E.0)WRITE(OFl t5 TqOLINXYYY ,NXO ,NX___ __ 

-T& 4 40 -----

45NXO=NX 
YY(1 )=NX 
0DP 47 J=2,5000 ----

47 YY(J)=O.  
--- RE.TURN ________ 

53 IF(IND.EQ.OJISTART1 ------ ---- -____ 

IND=1 
YY(KOUNTY )=NX--W(tKOUNTX) 

YYY=YY (KOUNT-Y) 
ISTART=I START+1 ____ __ 

-88 IFMDNTIT)G.)OTO 89-_ _ 

IF ( IKP .NE .0 )WRITE(COF] ,5) TT ,OLONX,YYY , NXO ,NX 
89 IF(ISTAGE.GE.4)GO.TO 43 

8 - LIt1=0.  
DO 10 I=ISTARTKOUNTX 

* II=KCUNTX+ISTART-I 
- W(I)0 0_ ___ ___ 

IF(NX,.EQO.)GC TO 10 
W(-II)=CLDNX.'W,(11-1 )/NX 

10 CONTINUE 
W (I START-i)=1..-SUM 

43 -1F,(.TT.CGE .FTI ME)GO TO 200 
T=NDT*DTX 
IF(ISTAGE .NEj )-GO TO 50
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- 1950 -- AA=ABS(T-TlM(J4))......  

1960 IF(AA.GT.'.COOO1)GO TO050 
1970 NXO=P *DTX*T I MW J4)/(T I MJ4+')-TJ-M W4)) __ 

* 1.9 80 .. J4=J441 77,--- - . _ _ _ -.. .-

1990 GO TO 50 
2000 C 

-2010 - C_ QUIT FOR EXIT.......- -~-

2020 C 
20.3 1" 200 IF(ISTAGE.EC.I).GO TO 909 

~24 .ZERO UNUS-ED PART OF YY( I TO SHOW NO -PRODUCTION' THEREON-

2050 KTY1=KOUNTY+l 
2060, DO 99 I=KTY1,KTYO_ 
-2070 -9 9 YY(I)=0.  
2C80 C STORE OF ELEMENTS USED IN YY( I 
2090 909 KTYO'=KDUNTY+1 __ 

---2 100 R ET URN 
2 110C 5 FC RMlATVF 1-0.3-,5X 4,E 10 .5,5X)Y 
2120 2 FORMAT (//, 3X, ITIME (I) ,2X I $'POPULAT ION( -)' 4X 9 TRANSFER( -) ' 

-2130 - 1 -2X,'PRODUCTION(I)',2X,'POPULATIONl(+) I/) .  

2140 :END



DELTA: 

Functional description: 

Delta is the Ru nge-Kutta equations used to advance one time step forward for 

the given early stage: 

Inputs: 

H time step 

NDIM number of segments -fixed at 1.  

ISTAGE current early stage.  

1=egg stage, 

2 = larval stage, 

3 =juvenile I stage 

4 =juvenile II stage 

5 =juvenile III stage 

Named common: RKTTA 

Y (1) =Nx =current concentration 

DERY (1) =dNx change in concentration 
at 

AUX (16, 1) '- auxiliary array

Quirk, Lawlcr " Niatuskir EngineersI1r-25



Equations: see flow chart 

output: 

Y(1 - new concentration at end of one time step.  

Referenced by; 

GROWTH 

Subroutines called: 

FUINC

Quirk,tawler 7-?Matusky Engineers
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DELTA 

EN~TER 

FUNC 

Compute 

Derivatives 

Y(I)=AUX,I).* 

[Y1=AUX Let:).AUX(1,1)=Yo+1 

AUX (,)=Z Y 3 

I FUNC
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YCI I=Yo.+. 174760S*y1 -. 551480 7 *Y2 

+1. 20553 6*y 3 +.1711848'k,*DERY (I) 

. EXIT
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-DELTA-PNC/LIB$ CREATE :02/01/71,11:27:30 FREQ:13 51ZE:l BACKUPO:2/02/73 , 

*05:22:04 KINDODISK KEY:l LIFE:PERM ACCESS:UP:DATE

I-L1 

20 
40 

7 0 
8.0 

100 
110 
12 0 
130 
140 
150.  

165
- -170 

-- 200 

210" 
220 
230 

- 245 

280 
290 

- 310 

- 30 
340 
345 

- 35 0 
360 

* 380 
~390

400 
410 

-4-15 
420 

- 43

SUB6ROU T I NE DE LT A(C4, ND IM , 15T A GE 

COMMON /RI<TTA/Y(l )DERY( 1),AUX (16,1) 
C THIS ROUTINE PERFORMS THE. RUNGE I(UTTA CALCULATIONS.  

CALL FUNC(ISTAGE) 
DC 7.1=1,NDIM 
A UX ( 1 , I) Y ( I 

7'.AU-X(,)=DERY(I) 
e CONTINUE 

C RUINGE-KUTTA EQUATIONS FOL-LOW
100 DC .101 I=1,N01IM 

AUX(5. 1)=Z ______ 

IF(Y(1) .LT.0. )Y(I.).=0.  
101 CONTINUE 

.C Z=X+.4*H 
CALL FUNC(I STAGE) 
DO 102 I11,N.IM __ _____ _______ _ 

-ZF- *HD E R Y( I1.  
AUX(.6,1) =Z 
Y(I)=AUX(IvI)4.2969776*AUX(5,I )+.1587596-Z __ 

I F( Y (I )LT 0. Y(I )0 .  
102 CONTINUE 

C ____ __ 

- Z ZX + 455 7 37 24-H 
CALL FUNC(ISTAGE) 
D.0 103 1=1. ,NDIM__ _ _ _ ______ _ 

1- F-DERYMT 
AUX(7,I )=Z 
Y( I)=AUX( I, I) +.21 3100'4-AUX( 5,1 )3.050965*AUX(6 I) 

+3 --8 32 86 5*Z 
IF (YM).LT .0. ) Y(I)=o0 

103 CONTINUE - -- _ _ _ ___ _____ 

* C~Z=,X+H
CALL FUNC(I-STAGE) 
DO 104 I=1,NDIM 

--Y(I)=AUX(1,I1)+';l7476O3;'A-UX(5,1 ) -+ .' 2~AU(6 
+1.2055361-AUX(7,1)+.1711848*H*DERY( 1) 

IF(Y(1 .LT.0. )Y(I )=0. __ _____ _ 

104CONTINUE- _ _ __ _

150 RETURN 
END

I )~-
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KXCNEW: 

Functional description: 

Computes the time in days to use for the calculation of-the juvenile II decay 

rate to be used resulting from the super imposi tion of a temperature profile.  

It also estimates the juvenile II decay rate based on this time and refines.  

this estimate in the subroutine NRHAP.  

Inputs: 

TF time from initiation of spawn (daysY 

TEND time at which all JII's reclassified JIll 

TJ2 AtE +AtL +At Ji 

PJ2 fractional juvenile I1 survival 

TIM last day of each week for egg production time distribution (days,) 

TIMWT TIMT *TIM 

KSPAN number of weeks of egg production,- 1.  

Quirk, La'%ler W'Natusky Engineers 
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Procedure:

S2=(PJ 2)
W t 

AT.i i -

f: END TSTART 

T l =At E+ At L+At j

T S =S 3 0 

1-t 
, S - 1 

w i ,T i

140'S

D =,-2S3 .AT 

T Tf (T+D+T) 

K (estimate) =-AIJOG(PJ2)/T u 

EXIT

Yes 

S3 = 

T = T +

Quirk, Lawler W Matusky Engineeors



outputs: 

Estimated juvenile II decay rate which includes the effect of a 
temperature 

profile.  

Referenced by: 

HISTG 

Subroutines called: 

NRHAP

11-32
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-- K( X NEW -.REI 

IL 

1010 
1020 

.7 1025 
10 3 r 
1040 

-1060 

1070 
107 5 
10 80 
1090 

-1100 

1110 
1120 

--1*121 
-113 0 

: 1140

L /L I P$ CREATE:02/01/73, 11:2F:Ol FREQ:63 SIZE:1,' BACKUP:0 2/02/73, 

K I ND DI SK LI FE:PE-PM ACCESS5: REPL 

SUBROUTINE KXNEW (TF ,TENDPTJ2,PJ2,TIMTIMWT ,KSPAN) 
DIMENS12% TIMWT(20),TIV(2O) 
REAL t(X1,KX--------

INTGEROF1 
CCIMMN /PAR/ ISWKX 
.OFi =12 --

52=0.  
S3=0.  

-- S4=0 .  

DO .5 J=1,SPAN__ 
5 53 = S3 + T ~T M1T(J) 

54=PJ2 *S3 
DO 10 K1l,KSPAN 

A=TIM (K+1 )-TIM (K) 
Sl=S1+T IMWT (K)

-115 IFS1.T.S)G0TO -20 

1160; S2=51 
1170 T=T+A______ 
8 0, -1 0- CCNT INUE 

-1190 WRITE ( LF1 ,15) 
* 1200 15 FOlRMAT(/// ***ERROR .... NO PRODUCTIO0N POSSIBLE') 

12 10 -__-__RFTURN 
1220 20 D=((54-S2)/TIMWT(LL) *A 

1230 TUSE=TF-(-T+D+.TJ2) ____ ___ ___ 

12 50 ,WRITE(UF1',30)VX9KX1,TU5E' 
126.) 30 FCR MAT( ///' OLD KX=',E15.9, NEW 9 X 'E 15 .9 

12.1. TIME -USED T[ COMPUTE *NE ,, KX '_ 'F7-.2/) 

1262 CALL NRHAP ( KX1 IT FT IMtTTMWTK5P.At,,'PJ2) 

1263 WRIT.E(CF1,33) _______ 

712 6 4- _3FRMT'END OF KNW...'Ji 
12703 KX=KXI 

- 1280 RETURN\___ ________________ 

-2 9 0 EN D 
IQ

.--.- -.---.---.-
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. FUNC.  

Functional description:

FUNC computes the change in concentration of organisms due to decay and 

the plant (provided the plant is operating).  

Input: 

ISTAGE -current early life stage

Named Common: PAR 

15W 4-of f plant operation 
1-on 

KX First order decay rate 

KX Minimum decay rate 

YS Carrying capacity for estuary 

QP Plant intake flow 

V Estuary volume 

FKILL f -factor for current stage,

Equations: 

Output:

see flow chart 

dNx -change in concentration of organisms.

Quirk~taxvlcr WINatusky Engineers
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. Referenced by: 

DELTA 

Subroutines called: 

None

QuirkLa-*T6-r -9Matusky Engineers
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ACCOUNTS FOR 

COMPENSATORY PROCESS 

IF SPECIFIED 

ACCOUNTS FOR 

PLANT OPERATION.  

ISW0O, IF OFF.  
ISW1l, IF ON.
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--FUN .CT-PNC/LU3$ CREATE:02/O1/.73,1 1:
2 .7 : 2 9 FREO: 12 SIZE :1 BACKUPO:2/02/73, 

*0521 :42 KIND :GISK KEY :1 Li FE :PERM ACCESS5:UPDATE ON:SPN 

-1000 SUBROUTINE FUNC.ISTAGE) 

10b.10o REAL KX,KXO9,NX 

1020 CCMMON /PAR/ !5WKX tKX0 #Y5 QPIVF 5f) 

1030 COIMMON /RKTTA/ NXK,DNXDT,~~y[.r 

1031 BUFFER=O.  
1032 IF ( Y5 .E .0 0 TO 5 ;r' 

---04 - --- UFFER=1(NX-YS)fYS) 
3 -- . k v ..  

1050 5 DNXDT=-(KX+(KXKX0)*BUFFER)*NX 
1055 IF(V.E.O.)RETURN -0 C>ZT -r c 

-a-1060 . DNXDT = NXOT - I5W *FK IL L ISTA'E)*-P X/V 

107n RETURN LL- L=--v~ 

1080 EN~~ N' VL Cr) t~ 

1Q ~ ~ ~ ~ t .- ?&U c

11-38
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NRHAP: 

Functional Description:

NRHAP computes the juvenile II decay rate if a temperature profile has been 

introduced.  

Inputs: 

KXI -Estimated decay rate for juvenile II from Newton -Raphson equations.  

TF -Time from initiation of spawn.  

TIM -Times for change in temperature profile.  

TIMWT - remperature weights) x (production distribution weights) .  

KSPAN -Number of-temperature weights 

PJ2 -Fractional juvenile survival. estimated- in routine KXNEW.

Namted Common: CYC

SNAME (6, 5) 

I MP (5) 

MUlL (5) 

DX (5) 

DXO (5) 

DYS (5) 

SDT (5) 

ST (5)

0

- description of early stage, 

- impulse 0 - off 

- multiplicity 0O - off 
1- on 

- first order decay rate of each stage 

- minimum decay rate of each stage 

- stage saturation, carrying capacity 

- stage duration 

- production period.  

Quirk, I.axler T atuskj-Engineers 
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Equations: 

Let 

f = 5) i pj (Wi (a fixed number) for survival 

M 
f1 (kZ ii-K ,-eKo2) 

*2 i=1 A 

where:.  

= the fraction of. total eggs produced during tim e of spawning in a 

time span of AT..  

t.= the fraction of eggs surviving due to a giver- temperature profile.  

A~i~i = T i

T STA T70 <T,<...<T TSOP+TS'AR 

TSTART =start of spawning (Julian date) 

TSTOP =number of days of spawning 

w = 2- aTii...-il V i 

W 2  TEN - T START -AtE - AtL -Atj 1 -At.-'- Vj* 

estimated value of k required to sta rt Newtr- Raphson procedure.  

f= + f 2 seeking that k such that f 0 

T =the julian date at which all juvenile II's are designated as 
END 

Juvenile III's.  

f= 0 
1M 

EW t i o+;S 

* 0 =l T&ko l kekoW2 

=S ekoW l _, k oW 

1 2

1-40Quirk,IAwler W-'?Ifatusky Engineers11-40



W2S 2 ekoWl -~ 
2 e-ko 

2 1 2 

The N~ewton Raphson requires for convergence 
that 

(i) f-f " >0 (monotonlic convergence) 

or 
holds.  

(ii) ff" <0 -(oscillatory convergence).  

- -2 

W~2'I. 2Si1  + 2WS1  + WS 

f. f<0+ 211A k3 ko2 

>00 

2 

~ff" <0 

f *f" >0 

III. f= =0 k~ k0 is the k we are looking for.  

Newton -Raphson 

1. k n ko 

2. k =+ kn ff 

3. hcni~i kn] <.1E-7 

*11-41 
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3 not satisfied check if maximum iterations reached. Go to step 5 

Maximum iterations reached, go to step 8.  

If maximum iterations not reached, go to step 1 prior to setting 

kn =,kn+l* 

If 'step 3 or step 5 satisfied, the desired k knl 

Exit.  

obtain an initial k 0 Procedure used in KSNEW.

No 

S2 2 

o -log (PJ2) /T u

S2 (PJ2) E ii 

f END START 

T. =At +AtL+ Atj 

T =S1 S3 =0 

SYes 

53 1 S 

T =T + AT..

1-42Quirk, Lawler S NiTatusky Engineers11-42



outputs: 

Updated juvenile II decay rate which reflects the temperature 
profile, 

induced.  

Referenced by: KXNEW 

Subroutines called: None

Quirk, Law ilcr Tf Matusky Engineers
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NRHAP

NRHAP COMPUTES 
JUVF!NILE 2 DECAY 
RATE ONCE A TEMPERATURE 

GRADIENT OR PROFILE 

IS ITIRODUCED.
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NP*P-R EL/L IBS CREATE:C2/01/73,1l:28*:I
3 F.R.E-Q63 SIZE:Il BACKUP:02 1/0 2/ 7 3 , 

05_W1:22,KINO:DISK LIFE:PERM ACCESS:REPL 

IL 
1000.-SUBROUTINE NRIFAP(KX1,TF,T!MTItMWT,KSPA.N,PJ?) 

1010 D I ME NSION T 11( 2 0 ,T114W T( 2 0 TI M D( 2 0 ,TNIUL( 2 0 

1020 CfMMN/CYC/SNAME(6,5),1MYPr5),M4LL(5),DX(c5),bxo(S?) 
- -

1030 *DYS(5),SDTC5),ST(5) 
1040 REAL KXI KN KO 

1042 C WRIT.E (12,3)KX1 ,TF,KSPAN,PJ2 

1-043 3 FPORMAT(' KX1=19E15.8,1 TF=l tF 5.0 K S'PAN t.12, P J2 'F6.3) 

1050 ITERX=20 
1060 ITERO0 

--- 1070 DTEST.1E-7.-.---- ----- 

1071 XE=0.  
1072 DO 100 K=1,I<SPAN 

---1073 -- 10 0 XE=XE+TIMWT(K)
1080 KO=KX1 

1090 TE=0.  
1100 ~DO 10 K=1,KSPAN .--- --

1110 TIMD (K)=TIM (K+ ) -TI.M(K).  

1120 TMUL(KI T IMIT (K)/T IMD (K)/XE_____ 

-1l130------10 TE=T E+T IMD (K) 
1140 W2=TF-SOT( 1)-SDT(2)-SDT(3.) 

1150 DO 5 *J=19KSPAN 

=-1-l160 -C,. WR I T E (12 4T I M(JT IM(J+ I T I M D.J)T MUL J 9 T I M W T; 

70 ~ 4 FORM~lAT(3(lX,F5.2),2(lXFIO.B)) 
:,05 CONTINUE 

__ 

W181 I TRET( 12 q7 )V!2 9T E tS 0T(IS D T 
2)I T 3) 

1182 7 FORMATC5(1X,F8.3)) 

1190 20 F1=PJ2.__ 

-1220 - FP 1=0. 
1230 FP2=0.  

1240 F2=0.____ 

-1250 -DO30 
K=1,.KSPAN __ 

1251 IF(K.EQ.1 )XW2=W2 

1252 iF (K.NE.1)XW2=XW2'TIM0(K-1) ____ 

-2 60------- W=XW2 -T IMD (K) 

1270 AXP1=EXP C-K0*'W1) -EXP (-K0*XW2) 

1280 ADV 1 =T UL(K ) /K0____ 

-1-290......* F2=F2-AXP1*ADV1 -

1300 AXP2=W1*EXP(VK0*hl)-XW2*EXP(KO*XW
2 ) 

1310 ADV2=TfUL (K)U/(KC*2.)______ 

-12 FP2=FP2+AxPl *ADV2+ AXP 2 ADV1 

1330 30 CONTINUE 

1340 *FF=F1+F2__________ 
13 50- F P =FP1I+ FP 2 

1360 QUOT=FF/F' 

1370 KN=KO-QUOT__ 

---1380--------ITERITER+1 
- - - --l 

_ 

1390 D F=A BS(K N-K 0 

. 400 C WRITE(12,40 )KO,;KN,DF, hER 
404C CA( KOt',E1.5.9,1 KN=',E.15.9,' D'E 15 .'8,t 1=',13) 

1420 IF(ITER.EQ.ITERX)GO TO 50 

1430 IF(DF.LE.DTEST)GO 10 50
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16G G TO 20 

1460 50 K XI =K N-----

1461 -WRITE(12940)K0,,KN,DF,ITER 

1465 WRITE(12,55) 
1466 55 FRT( END OF NRH-AP.....'/I 

__ 

1480 RETURN 

1490 END 

-- - ----- - ------- 

-
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SWITCH: 

Functional description: 

SWITCH at year zero stores all early stage parameters. For successive 

years SWITCH recalls the required early stage parameters.  

Inputs: 

I current year 

J staqe (1, 2, 3, 4 or 5) 

I; impulse 

M multiplicity 

Rl first order decay rate 

R2 minimum decay rate 

R3 carrying capacity 

R4 stage duration 

R5 production period of stage 

.R6 stage description 

Equations: None 

Outputs: Named common: CYC -defined by inputs.

11-47 Quirk, Lawlecr V.-Matusky Engineers11-47



Referenced by: HISTG 

Subroutines called: none

148Quirkla-.ler S'NMatusky Engineers11-48



SWITCH
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-S SW T -PNC/ L 

*KINDDIISP 
IL 
1()00 
1010 
1020 

--- 1030
1040 
1050 
1060 
1070 
1080 
1--l0 90 
1100 
1110.  

--- 1120 
1130 
1140 
115 0 

-1160 

-1170 

-180 
1190 
1200 

---1"21 
~m-12 20 

1243'0 

1250 
I Q

I B$ 
K EY

CREATE :0210.1/73,11 :27:29 FREQ:11 SIZE :1 BACKUP :02/02/73,05: 21, 

:1 LIFE:PERM ACCE5S:UPDATE 

SUBRCUTINF 5WITCH(I J,-L-,M,Rl, R2,R3,R4,R5,R6)-
COMM(GN/CYC/SNAt4E(6,5 -,IMP (5) MUL(51,,DX(5) DXG(5), 

*DYS (5 ),SDT(5)t5T (5)
...DIMENSION R6(6) 
IF(I.GT.0)GO TO.100 
DC 10 K=1,t6 

-IC SNAM.E(YK,J)=rb(K) 
I MP (J) L 
MUL(J)=M 
DX (J)=kl 
DXO U) =R2 
DYS J J) =R3 
SDT (J)-=R4 
ST(CJI ,R5 
RETURN 

100 DC 120 K=1,6 
120 R6 (K)=SNAME(K,J) 

L = IMP ( J )
~~M=MUL UJ 

R1=DXC(J) 
R2=OXO U) 

-----R3=DYS(J)---

R4=SDT UI) 
R5=ST(CJ) 
RETURN ---
END
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EQUAL: 

Functional description:

EQUAL balances the ADULT decay rates via a. NEWTON RHAPHSON technique to satisfy 

the equilibrium condition.  

Inputs:

input Adult 1-3,array 

carrying capacity of adults 1-3 

generalized decay rate (adults) 

minimum decay rate (adults) 

first order decay rate (adults) 

fecundity 

maturation 

sex ratio 

recruits to adult 1 year class 

*-no compensation in adults 
3 -yes 

number of adult ye ar classes 

total egg's in estuary (overspawning) 

4)-yes if first time in EQUAL 
1-no 

FEC*SMAT*SRAT 

see equations

1-51Quirk, Lawlecr V Matuskyj Engineers

ADULT 

ADULTS 

DCYU 

DCY4§ 

DCY 

FEC 

SMAT 

SRPAT 

NEO, 

ICP 

IEND 

PEQUAL 

XFIRST 

RMF 

RO
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0 Equations: 

Let E eq total number of eggs .at which equilibrium is satisfied.  

E =total number of eggs computed through a single cycle of the completely.  

mixed model tCD4M).  

Note: at equilibrium (when no plant, no compensation initially: 

E =E 
eq 

k-1 

Let A(j,k-l)=exp jl E JA 

k-1 
where A(1,0) 21 or E K. At' E 0 for k ' 1.  

j-l1~ 

Let. A1, recruits, via-a single cycle of. CMM 'to adult year class 1.  

Where at equilibrium 

A,1  E44 E i ii (i Exp.) 
i=l A 

Let R0 =Ee 
A 1 

S i MSlFl+ M2 S2 F e' 1t1 

+MSFK eKAt, KI At) 

(-K' At -K' At -K' At 
+ M4SF e 11 2 2 3 3 

Where a prime (K') indicates a modified decay rate due tv compensation in 

Sthe given adult stage (1,2., or 3).

1-52Quirk,.Ia?%ver lYNlatusky Engineers11-52



Let

S1=.e-K' At l-K'IAt 2-K'At3

Hence,
13 

k=5

k-i 
-E k,At.  

e j=4

For j = 4,... ,12

assume K.i = K & At.i = At

.13 -K 
D= e 

k=5

(k-4) .Atj F 

13 eK I(k-4)AtI
Let f (K) = D -

13 -- K((M-4) At~ 
V (K) Z (k4 Ate IkS kF k 

k=5 

Using Newton Raphson with an initial K = .1E-3

K =K f___n 
n+1 n f'(~

n = o,l,2,,... ,20.

D = K 1 -KI <-1E-1O 

Modify K1,' K 2,0 K 3 if compensation.,as fol lows:

KI K,+ Kl - KO )-

Quirktiwler Ce MNatusky Engine ers
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Let D =1Iro S

[Equation 11

rI= D



2 and A3 are the existing adults from previous year.  

13 
K K 2+ [(K 2 KO1 A 2 YA2 [ A 2 

Output: 

DCYU (l:IEND) generalized decay rates balanced to satisfy equilibrium 

equations.  

Referenced by: 

TMODEL 

HISTG 

Subroutines Called: N4one.
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YES

Compute 
Decay Rates 
(compensation)
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*F -EUAL-PN C/LIB$ CREATE :02/C1/73, 11:27:30 FREQ:11 
STIZE:2. BACKUPO02/C2/7

3, 

nf5:21:43. KIND :DISK KEY:1 LI FE:OE-'.M ACCESS:UPDATE
IL 
-10 00 

1010 
1020 

-10 30 
1040 
1050 
10 7 
1080 
1090 
-11C c 
1110 
1120 
1-l140 
1150 
1155 

7-116 0 
l,117 0 

z 1190,-
1195 
1200 

-12 10 
1220 
123 0 

- 24.0 
1250 
1260 

-12 7 0 
1280 
1290 

* 1310 
1311

---- --- SU BRVUT INE E QUAL(A CUL T, AULT 5, CCy u DCYO 9 CY F ECS T 5RA 

*NEO, ICP9.JFND, PEQ2UAL,KFIRS.TvRMF RO) 

REAL NE0,t1S,KO,KN 
.... OIME NS I N ADULT (20,AD LLT5( 2 0) 

DIMENSION SRAT(20),St.'AT(2C),FEC(20),RMF(
2 0) 

DIMENSIO'N DCYU(20) ,D-CY(2(ChDCYO(2
0 ) 

1F(FIRT) c,iu,"u, 
10 IF(ICP)20,2O,

40 

20 00 30 K=1,3 

30 DCYU(K)=DCY(K) 
- .--...

GO TO 60 
40 NS=NE0 

45 FC0R MA T.// B Al ANC E TO E QU IL I BR IU M....*' 

.DC50 K=1,.3 

-. - I ADULTS (K) =N5 

D C YU (Y kDC YC(K)+ CY(K D C Y0(K) C )C F 

50 NS'=NS*EXP(-DCYUU(s)*
365.)___-_ 

6C RO=PEQUAL/NE-3
WRITE (12,45) 
DC 70 y=l,IEN9 

7 0 R V;F(K 5 R T K SM A T(K ~F E C(,K 
51=RMF (1)
AXP=1.  
D - 0 -80 --V -2 ,4 
AXP =AXP*EXP ( -DCYU (K-i) *365.  

80 S1--S1+RMF(K)*IAXP
-----D=(RD-S1)/AXP 

DTEST=.1E-7 
I TE R X-2 0 _________

1-A312 - ---- uu00 
-1320 85 
-133 0 
-13 40 87 
1350 
1:360 

13 80 
1390 
1400 ----- 90 

1410 
1 420 
1430------
1440 . 1'4 5 
1460 
1470 
1475

KO=6 .30845E-3 
WRITE (12,'1000 )RO,Sl,AXP, 

FCRMAT(' R0=',E15.8,' Sl='EE15 8 -A X P EE1158.- El5 

DO 90 I=5,IENO ___ 

AFK 
-7 

PX=EXP(-KO*(AK-4.)*365.,) 

FPK=FPK+365.*(AK 4.) R M F( )P V 

QUOT=FK/FPK 
KN=K0 -QUOTI__ 

__ 

D F =A B 5(KN-K 0) -

WR ITE(129, 7W)O,KN, OF, TER 

ITER= ITER+l 
I F (ITER,.E .IT ERX)GC TO 100 

lF(DF.LE.DTEST)GO TO 100 

IF(KN.LT.0).)KN=.5*KO
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14 R 0 .1490 
1495 

-- 149 6 
1500 
1510 

71512 
1515 
1516 
15 20 
1530 
1540 
1550 
1560 
15,70 

-1580 
1590

KC) KN 
GO TO 85 

100 KV=4 
IFIICP.NE.O)KK=ICP+l 
DC 110 L(=KK,IEN') 

110 DCYU(K)=IQK____ 
w pIT E (12, ?7)KC0,KN,CF, IT E R 
1. R I T E ( 12, 105) 

105 FCIRMAT( END OF EQUAL .. ....///__ 
RETURN 

120 NS=ADULT(1) 
DO 130 K=1,TCP 
CO-EF=( (NS-ADULTS(K))/ADULTS (K))3.  
DCYU(!( ) =DCY (K )+ (CY (K )-DCYO (K) ) *CEF 

130 NS=A0ULT(K)*EXP(-DCYU(K)*365.) 
RETURN--
END

__......i~ --~ - -- 77 -. ~ __ __ _ _ _
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The following is a list of sample input data for the completely mixed

model.
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G~IL CPY DbI00l/IjORRISteBLKEII 

BASIC-TO-BATCH FILE MANIPULATORP VERSION j5.1 

FILE NAME b LKEII PROCESSED ONj 13 DEC 72 AT 15:55:4+9 

No PCF ELEM~ENT REQUESTED.

1005 

loll 

1012 
1015 
1020 
134U 
1350 

-. 1360 
1361 
1365 
1370 
1380 
1390 
14 00f 
141 U 
1440 

V 1450 
* 1460 

1470 
146U 

* -. 1490 
1500 
1510 
1520 
1530O 
1540 
1550 
1560 
1570 
1580

,,o RUNPS LLKEIltpL3U019JORRISX1523960U2000 LC.l-2' ...1972
:,PRL IEL INFO0,DBIUO1 
w~ ASG A=$UNIOD 

~APR 1fFu00rDDI10 
MwVSG ...... PLEASE GIVE OUTPUT TO EITHER JOHiN L AWLER OR 
VIMSG ...... BOB HJORN'JS OF QUIRK LAV"LER AND f-kATUSKY 
XGT CUR 

' sXQT DiMGIDEL 

1, 13120 p6U0..0' 128., 335.e .59 0u0' 

1 .53069E-,r. 506151 t- , 4.4,.2'.OO 647 r.lO'vl 7'p-2 U 

bt 7. .14. ,21. 28.op35. '42. p49.  

.05,36' .0243. .2.61' .4i482' .2365o. .0. .013 

3, 29 8 !5oE- v 3 s 29656L-3' 3s C 956E-3 r 3 -- 9856E-3 
..)- f SL I !J4 .5 0- . 58F .6c; .62 .0 4 t .66r, 683,.70 r .7j) .70o 

.0' O.0r 0' 345EbF .43bEb' .GibEb'.752Lor .62Ebu .9uj9E6 

e91l6' .9b4Eb9.113bE7p*.906d6 
1. 91.91. 'oa 
EGG ST;AGE 
0 p0 11 5350.6t,. 5 3 5 06t 0 t 1 5 p4 9 .  
LARVAL STAGE 
0,0,6.77543L-26.77543E- 2,1. 4 8248E8,28.9p49.  
JUVENILE 1 STAGE 
U,0 O,5.364L7899EL295.3647899E-2P,3.'70D'-E793Uof 4 9.  
JUVENILE L STAGE.  
Q,09.b1344219E-2t.51344219E-2,7.41242'Ebh~lqOs949 __ 

JUVENILE 3 STAGE 
090,1.06509E-291.06509E 9t5.5593lE69158.9U.

159U FIN___ 

s*********NL)OF FILE
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OIL CPY D6IOU1/N~0RR1S,[3LKEI8 

BASIC-TO-BATCH FILE MANIPULATOR# VERSION .6.1 

FILE NAM~E = LKE18 PROCESSED O1N 13- DEC 72 AT 15:55:53 

NO PCF ELE.MEwr REQUESTED

1000 
1001 

* 1005 
1010 
1011l 

* .1012 
1015 
1020 

* 1340 
1350 

- -- 136io 

1365 
1370 
1380 
1390 

- 1400 
* * *1410 

145U 
1460 
1470 
l14 60 

- 1490 
-- 1500 

1510 
1520 
1530 

- 1540 
1550 

- 1560 
1570 
1580 
159u

irco RUNrS U'LKEI~pDB'u'O1,N~ONRISFX11S26Fb6OF20 00 DEC.12, --1.972
:..FRL TEL 1IIF0OODbIUO1 

ASG AZ$Lt~oD 
APR IrFuUrUDJIOO1 

iN (SG .9...PLEASE GIV E OUTPUT T O'EITHER JOHN LAWLER OR 
W vtSG .* ... DOBs NORRIS OF QUIRK LAIWfLER AND ilvATuSKY 
:,x oT' CUR 
iN A 

icoN XQT UMOODL 

1' 13' 2u'GOO' .0'128.' 35. .5' OF0t 
1,1,1, .7712P0 
1.530Uo9E-3. .5060151. .4' .4,.2' .00548' ,08668 P20._ __ 

6r7. ,l4-.,el.t28.,35. '42*.,49.  

3.2985'_--3t3.2985L-33.29856E-3p,3. C9b5bE--3 

5 0 b2 0 t 25 6 .7t * .5 v .6 .-0 1 .6 p .66 r 1 . 0 p . 1 0 7 

.U,0 U F34 5EDt.4 3cE 6 t -6 5E6,.752E 6 82E6F.9 69E6 
*9lE6' .964E' .113 6E7' .906L6 -......--- 

EGG STA-'GE 
0.0' 1.53561*5350bO154.__ ____ 

LARVAL ST %GE 
0,0,6.77543cL-21'5.42u 3 439E"2Fl.4 82 4 8 L8F2 8.F#4 9.  
JUVENJILE 1 STAGE 
0o-o,5.3647899E-2,.4.*918319E-2.3.7062lE7P30.F 49..  
JUVENILE ; STAGE 
ut 0. 51Y44219E-2F4.1075374E-3F7.41242E6.100. 5 P,49. _ 

JUVENILE 3 STAGE 
UFOF 1.Ub5u9E-2F8.52I.7198-3F5.559.3lE6F158. vO* 
(FIN

**********EI4D OF FILE

11-60



QIL CPY 0t10 01 /lvOkkRI S #LKF 11 

BASIC-TO-BATCH FILE MANIPULATORr VERS.ION3.  

FILE NAME = LKFIl PROCESSED ON 130DEC 7.2 AT 15:55:56 

NO PCF ELEIMENT REQUESTED

S 1000 
1001 
1005 

-- ---1010 
1011 

*1012 
- 1015 

1020 
1340 
1350 

* - 1360 
-- 9 1361 
- *.1365 

* 1370 
1380 
1390 

-. 11400 
14 10 
1440 
1450 
1460 

___ 1470 
- 480 

- - 1490 
- 150U 

1510 
1520 
1530 

77- -1540 

* 1550 
1560 
1570 
1580 
1590

-0 RU~'JS 0LKFI,DBIu01,NURRISPX115
2 3t60D2 OOO 0ECol2r 1972 

iJ-PRL TEL INFUUO.DbI0OI 
ASGAZ./Q 

Gv APR Iv4FU0oUDBIOOI 
SMSG .9,... PLEASE 61VE OUTPUT TO EITHAER JOHN LAW4LER OR 

i "MSG ..... *BOB NORkIS OF. QUIRK LAIWLER AND M,,ATUSKY 

iwXGT CUR --

iN A 
~-ixQT DMODEIL 

1. 13'2u .6u0, .01128. .335. .5'OrO.0 
1, 1' 1. .0179'0 
1.530b09E-2. .5o~l51' .03*.l.5'.05' .00647' .10017!2_______ 

8.7.#.14. .21 .#2-8.35. .42..49.  

* 2985i6E' 3 *29856E-3'3o*29856E-3,3 * 9t356E-3 

.50V .52?. .14t .bo' .56t* 60' .02p .64t 00-6# .68..70. .70,.7 .  

.UP. . 0'.345E6r. 43,7E6' .6 i5E6r .752Eoe .82Eo. .9i)9E6 

.9lE6' .9614E6# *1136E7' .906E6__ 

EGG STA~GE 
Uo,1.535u6,1.5,3506. .q.1.5#49* _____ 

LiMRiAL STA"GE.  
OOP6.77543--2.:6.7zh43E2.1.

4 82 4 8 E8128.e4 9.  

JUVENILE .1 STAGE 
0 #0Ot5 -3647899E-2 5.3647899E-2 v3 07 0621E7 t3 Op 4 9 

JUVE-NILE 2 STAGE 
U 5341E2*1421E2~~22~lO5,'q 
JUVENILE.3 STAGE 

U.0,1.U65U9E-2,1.0c-09E-25-559
3lE 6PlS 8.O.o 

FIN

************END OF FILE
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O~IL CPY Dt3I U 0l/1LORR I S r L8L1 

BASIC-TO-BATCH FILE MANIPULATOR, VERSION 3.1

* FILE. NAME = L6EI PROCESSED ON 13,0EC 72 AT 15:55:58

NO PCF ELEMAENT REQUESTED'

1001 

1005 

*1011.  
1012 
1015 
1020 
1340 

* 1350 
136u 
1361 
1365 
137U 
1380 
1390 

1L4 10 
*li~i.. 1440I 

1460 
147U 
1480 
149U 
1500 
1510 
1520 
1530 

* 1550 
156U 
1570

* 1580 
1590

-0 RUf JS LLE1DBI0UlN0NORISeXI1523,6O,200O DE~c.12t 19)72------
cjPRL TEL INFUUODbIOfll 
'iASG A =1 '1, 0 
SAPR I NF G,0O'tD BI1 
SMSG ...... PLEASE GIVE OUTPUT To EITHER JOHN LAWLER OR 

NA MSG -,..Oi NORRIS OF QUIRK LAWLER AND MATUSKY 
~XUT CUR 
iN4 A 
.rj XQT DMODEL 

1,13t2U,660, .0'128.'335. ps5.0.0.0 
1.pl1l 1ou179v 0 
1,53069E--,?,.*506151P,4,.'+,2.00691,.l0008.20 __ 

21 5 7 .7 5L6' .1'.5?1. , Is 
8r7.' 14. ,. 28. .35. .42. .'+9.  
.0536. .0243. .23611. .q482, .2365' .0,.0013__ 

.50 r.52t *5t4p56p *5b,.60t .62t 64 v.66P .68p..70t .70.670__ 

.0, .0..0. .34bE6..436. .ul*65L6..752Lo, .82E 6e 9U9E6 

.9lEb. .964EbP .I136E7. .906Eb 
1.1 .  
EGG STAGE 
0. 0. 1535u6e 1.53506P. .0.15,49. *____ 

LARVAL STAGE 
0.0.6.77543E-2.6.77543E-2.1.48248E8.28..49.  
JUVENILE 1 STAGE __ 

O,0,5.3647899E-.2,3647899E-2,3.70621E7'30. P49.1
JUViENILE STAGE 
0 P0. F513 4L42 19 E 2 .513 4 4219 E-2p7.4 12 4ZE 6 t10 0.5,r49.__ 
JJV-1N1LE 3.STAGE 

ufl*65C9E-2 ' 1. 6509E-2 ,5. 55931E6, 158. ' 0 
IJFIN_ _

************EVND OF FILE
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@IL CPY DiI0U1MkORRISBL8-9 

BASIC-TO-I3ATCH FILE MANIPULATORr VERSION 5.1

FILtE NArilE bL8E9 PROCESSED Oi4 13'DEC .72 AT 15:56:Ul

NO PCF ELEiVENT REQUESTED

1001 

1005 
1010 
1011 
.1012 
1015 
1020 
1340 

1350 

1361 
- 1365 

1370 
1380 
1390_ 

* - 1400 
* 1410 

-_ 1440 
1450 
1460 
1470 

* ~1 480 
. 1490.  
150U 
1510 
1520 
1530 
154 0 

1550 
1560 

--- 1570 
1580 
1590

, O RUNPS biLbE9,DB.IOU.1.NOj<NlSeXI1152 3 tP60P2.0.0 0 -DEC.13,_ -197.2 
irPRL TEL jNF0OODbIUo0l 

i ASG ALC 
i APR INFCOOfDBLIOO1 
~MSG ......fPLEASE GIVE OUTPUT TO EITHER JOHN LAWLER OR 

to. VSG oe....EQ NORkIS OF QUIRK LA -.LER AND M~ATUSKY 
;XGT _CUR........  

IN A 
fo&N XQT UMAODEL 
2v 0 Or0 t0 0 
1' l3r2ot6 0 0p. .'l28. .335.' .5' Op0' 
1''IpIp.6750t0 
1.530b-9E-3..50b151e,.4t. 4v,.2*0Ob3 8'.O93 5O'2 0 

8.7. '14. ,21. '28 * .35. .42.*49.  
.U53o' .0243, .2361 .4482 .-23605u.Ot .0013 ____ 

.50' .52t .54. .5ot .58# .60P .62. .b4' .bG. b8po.7,o .70.70 

U .0 t 0 .345E6 t .436Eb' .oi5E6 t 752E~t 682E6 F .9u9E6 
.91r..o'.964E6t.*11.36E7' .90o6 -

EGG ST/AGE 
0O,1.l5,35u6,1.53506..0'l.,5"4 9 * ______ 

LARVAL SrAGE 
00 v b -7 7 5 43 L-2 t6 .0978 80-9 E -2 pl14 82 4 8 E8 p2 8 p 49.  

JUVENILE 1 STAGE __ 

0#0,-5.647899E1-2p4sb263109E 2p397061-'E7v30.F'49. 
JUVENILE 2 STAGE.  

t 0 p a51344219E-2 ,4.o62U97.97E3t7..41242E61O.Se+.  
JUVENILE 3 STAGE 
UOO.1u65U9E-29.5858099t>31 5 .5593lL61l58 . .0.  
r6 FIN__

************END OF FILE
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O~IL CPY D13I00/NORRISP3LBE8 

BASIC-TUDBATCH FILE MANIPULATOR, VERSION 3.1

FILE NAME = BLSE8 PROCESSED ON 13 DEC 72 AT 15:56:j3

NO PCF ELEMENT REOUESTED

__ 1000 
1001 
1005 
1010 

1015 
1020 
1340 
1350 

1360 
1361 

1370 
1380 

______1390 

7 . - 14 00' 

* 1410 
_____1440;, 

1450 
1460 
1470 

-1480 

- 1490 
___ __1500 

1510 
152-0 
1530 

* 155U 
1560 
1570 
1580 
1590

f O RUNrS LLbEb3DBIOOUlNIORRISfX11523p6O92OO0 LO 3 '17 

iwPRL TEL I11jF000F0DU1U01 
ASG A=SbLJAOD 

i APR INFUOOrID0IO 
iMSG see...PLEASE GIVE OUTPUT TO EITHER JOHN LAWLER OR 

~MSG ...... bOHi NORt\IS OF QUIRK LAV.-LER AND) [AATUSKY 
1XuT CUR 
IN A 

la.t XOT OiMUCEL 

1. 13' 2u .60 .0 128. 335., .p'5t 0' 0.0 
1.1.1' .76to5p0 
1.5.5b69E-.3,.U151,4. 4 r.*29.0U585'.O87589p20 
2157.7 5L 6' .1'.5r1.'e. tie 

ct 7 . f14.,21.p28ep35. .42. .49.  
.0536' .0243. .2361. .44182, .2365' .0. .013 

3.*29656E-6 '3.29[356E-3 t 3 - C-w9856E-KSp 35. c9856bE-3 
5z0 -52 r.5 r.56 .58t.0.2-t.64 p.66i 168p.7 0t .70p .30 

.u. .Ou'.0' .3.5E6r .3b3o7 ' t. i5E6. .752Eo 0 .82Eb..9U9E6 

.9hzG' .964E6' .1136E7. .19OZE6 --

EGG STAGE 
0P,.1.535u6*l.535 06t.Otl.S' 4 9.  
LARVAL-STAGE 
O0O0,6.77543E-2,r5.42U3439E2p1.482L 8L8l28.,49.  
JUVENILE 1 STAGE 
OO,5.3647399E-294. 918319E-2t3.7U621E7t,30.t 4 9.  
JUVENILE 2 STAGE 
U,0,.b1344219E-24.1075374E'37.41242EI'J .5p'W9* 
JUVENILE 3.5STAGE 
0tO91.Ub5U9E-2t852u798E3S'o595lL6'l58'Q~o 
6 FIN

************END OF FILE
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@lL CPY DBI0O1/14ORRIS~ijEST55 

BASIC-TO-BATCH FILE MANIPULATOR, VERSION 3.1 

FILE NAIME BE8ST55 PROCESSED ON 13-DEC 72 AT 15'956:0.6 

NO PCF ELE.MENT RLOUESTEU 

1U00 0O RUN rS uEST55,DBIGO~lNORRIS.X11523,60,2000 DEC. 13p 1972 
1001 :Q PRL TEL 1NFUOODbIOOI 
100)5 ASG A=$LUMOU0 
1010 APR INF00OO'DBIOOI 
1011 i~ M~SG ... *.PLEASE GIVE OUTPUT TO EITHER JOHN LAWLER OR.  
1012 i'W , IS G ......UO3 NORRIS OF QUIRK LAwLER ANO. MATUSKY 
1015 W X,;T CUR _ _ _ . -- ___

1020 1!'N A
1340 
1350 

- 1360 
- 1361 

-. 1365 
i370 

* 1380 
______1390 

140o 
* 1410 

_ 144 0 0 145 U 
1460 
1470 
71480 

- 1490 
_____1500 

.ilo 
* 1520 

1530 
- ,-r 1540 

1550 
1560 
1570 
1580 
1590

,iXQT DMODEL 

1.53069E-i. .506151. .41' .39..09 .O374,.Ol249,l ____ 

8.7.F* 4. .21. .26. .35. '42. .49.  
.u536. .0243. .2361,.'4482. .2365. .0' 0013____ 

3.2985D6L-3 #3.29856E-3 t3 '.-9856E-3 3.2_9356E-3 

.01 .0#. .0.3'4$LS. .43bEb'.15E6. .752Ebr. .2E6e .909E6 

.9lEb' .90-4E6#o.1136'E7. .908E6 ..-.... -----

EGG STAGE 
0.0.1.535L;6F1.53506..U.1.5,49o __ __ 

LARVAL STAGE 
0.0.6.77543L-2,1.69386E2.1.4 824 8E8.28.149.  
JUVENILE 1 STAGE.__ 
0.p 0.t 5.3647899E-2#. *026624.3. 70621E7' 30. . 49.  
JUVENILE 2 STA6E 
0 v0 p s51344219E-2 2 e 6721E-3 r7.41242E6 #10:0,,5 p49. __ 

JUVENILE -^ STAGE 
0, 0.1.UbSL,9E-2. 5. 32545E-3. 5. 55931E6 * 58.* 0.  
14) FIN

-, ************END OF FILE
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G~IL CPY bbI00l/rfjORRISrBEST60

* BASiC-TO-BATCH FILE MANIPULATOR# VERSION 3.1 

FILE NA".1E = BEST66 PROCESSED ON 130 UEC 72 'AT 15:56:08 

NO PCF ELE.MENT REQUESTED 

1000 -ORd, EST60oDBl001 rNOhRISPX1152.56D2 O LJC1 2 t 1972 

1001 PRL TLL IT F0OUDBI0O1 
1005 i ASG A = L t, 0D 
1010 i' APR IN F 0U'rD 13I00 1 
1011 0 MS G oo....PLEASE GIVE OUTPUT TO EITHER JOHN LAWLER OR 

1012 i *MS G .....BOB NORRiJS OF QUIRK LAWLER AND MATUSKY 
1015 i* T CUR------
1020 IN A
1340 
1350.  
1360 
13b1 
1365 
1370 
1380 
1390 
1400 
1410 

._1'440 

1450 
1460 
1470 
1480 
1490 
1500 
1510o 

1520 
1530 

- ----- 1540 
1550 
15u U 

1570 
156b0 
159u

riXQT UMOOLL 

ll13,1,6uU,IPj128o.,535.P.590FP' 

1.53069L-5,. 506151,.41P.39..09F.00 7 279.0 2 4 6 9P1 

2j57*75E6' l..1'.1 
8 v 7 . r 14. p 21 .- '2. e v35.. t42 * 49.  

*0536,.0243,.2361,.4'Ib2t.23651.90I.0013____ 

3.29856EL- p 3.29856E-3 p3 C-985 6 E-3,t3 .'m'9856E- 3 

.U. . .' .Y5E-U. .450,Eb' .615EL6. 752Eo. .82E6. .909E6 

.91l6' .96b'o.1136E7e .906E6-. .- 

EUG STAGE 
o0pl..b55G6 t.53506t 0'l1 .5 9 . _ _ 

LARVAL STAGE 
0 v0 p6o77543E-2P:6 *77-b43E-2 P1.48248EB v28. r49 o 
JUVENILE 1 STAGE ___ 

0 ,0,p5 - 647899E 2o,..3647899E-2 3.70621E7 30 r4 9, 
JUVENILE 2 STAGE 
fir0t.51,344219E-20.5'13442-19E-2P7.'4124'2'E6IlO0. 51'49.  
JUVENILE 3 STAGE 
0OP0,1.UoS0U9E2vI.06509E-2p5.55931E6.158.PO.  
iw FIN

************EtiD OF FILE
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@~IL CPY DtI001/40'%RlStKE55 

BASIC-TO-BATCH FILE MANIPULATORP VERSION 3.1

FILE NAME = KE55 PROCESsED O14 13 DEC '72 AT 15:506:11

NO PCF ELEMAENT REQUESTED

__1000 

1010 
1015 
1020 
13140 
135 0 
1360 
.1361 

__ 1 365 
1370 

. 38 u 

1410 
___ 1440 

14 5 0 
14b60 0 1470 
1480 
1490 
1500 

- 1510 
1520 
1530 
1540 
1550 

.....1560 
1570 
1560 
1590

f~o KUNrS KE55r0BI001pNO0RRISfXl1523?Qo0p20'(O DEC. 13t.,1972 
IJ ASG A~ii~UL 
6 APR DBI001 

-- x.T -CUR-,-, I. .  
IN A 
SXOT UMODEL 

2 r 0 F 0 0' 0 P 0 

1.5.3069E-5' .506151' .41 .39' .09' .00412' .qL367.±
2157.75Lbf .1' 5f1. , '1.fl 
6p7. f4 ,.cl. '25. P

3 5 . 1 4 * #49

.u536' .02'43' .2361' .4482' .2365' .0, .013 

3. 29856E-- 3. 29856E-3'3. 29856E-3, 3.29856E-3 

.. ,.5 ' .b4, .56. .58. .6U' .o6v .4' 66, od',.7 0' .7oU.70 

.op .op0.345Eb6 ,3bu15L Q16,.752bE6-Pbl. 90)E& 

EGG STAGE 
OPO,1.5,35U6,1.53506,.U'1.o5,49. __ 

LARVAL STAGE 
U,0,6.77543L-2t3.38771EL2.1.4h2 4 8E8 '28.P 4t9 9 
JUVENILE 1 STAGE 
U r 0t5. 3b47899E-2t 9026824p3*70621E7 t 30 e 4r~ 
JUVENILE 2- STAGE 
O0 0v.51344219E-2 2.6721E3r7. 4 l242E.6PlW5t 4 9 .  
JUVENILE 3 STAGE 
0 P0 t1 r 92 532545E-6p555931E6158A'O.  
W FIN_

********~*ND F FILE
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IJIL CPY D5I001/NRIS.KE7575 

BASIC-TO-BATCH FILL MANIPULATORP VERSION 3.1 

FILE NA;AE =KE7575 P.ROCESsED ON,. 13 -DEC 72 AT 15:56.:13

NO PCF 

1000 
1001 
1005 
10 10 
1011 

1015 
1020 
1340 
135U 

*1361 
- 13 65 

1370, 
1380 

__1390 

140u 

_1450 
146G 
1470 
.460 

* 1490 
- - 150U 

1510 
* 1520 

___ 1530 
.. 1540 

- 1550 
- 1560 

1570 
* 1580 

1590

EL-EiMENT REQUESTED 

w.CO RUilrS K E7575,D6IU01,N0RRISDX11523960t 2 O00U DEC. 1-3. _1972 
QwPRL TEL !NFOOUPDbIUO01 

SASG A=Td L)0 
~APR INF6UUDF3IO 

f wiSG ..... PLE '1IVE OUTPUT To EITHER JOHN LAWLER OR 
W MSG ..o....BOB NORr-,;IS OF QUIRK LAWLER AND iMATUSKY 
( XkUT CUR------
IN A 

x~\ XQT 0 MU LL 

1,125,1,bO'U'.U.128.'335.' .5.0.0.0 

1.53069E-3v .506151 p.I41 u,.9t 09t 9O0458P *0l51U r i 
2I57.75E6' .1'.5rlo1.t. 1 
8.7.t.14. .al. 28. .35.ev42. .49.  
.U53b..0243,.2361,'4482F..2365t.0to.0l3 

3. 985~E,j 33. 29356E-3'3 * 98356L-3e3. a9856E-3 
5S0 p 52t .51t.56o .58t.60 #.62t #64 66p.'6 8t . 7 o 7 ot-07 -----

.0' .0'.0'.3145L6. .436E6' .6l5E6, .752E6, .82Eo 9u9E6 

.91Et.'.9o14Eb' .1136L7' .90l8E6.......  

EG~G STAkGE 
U P0,v1 9535Ci.6# I53506,r .0 t1 5p49. _ 

LARVAL STAGE 
0,0F,6.77543L-2,5.08157-24E-2i1.482468,28..

4 99 
JUVENILE 1 STAGE 
U,0,t5.3b4799E-24U235924E-2#3.70621E7t3O. 49.  
JUVENILE 2 'STAGE 
0,0,.b134129E-2t3.65U81o'4E-37.142E6tlO0. 5 14'9 0---.-.-
JUVENILE .5 STAGE 
0,0,1.Ub5U9L-2.7.9I8d1749E-3t5 5 593 lE6tl5 8''Oe 

UFIN

- -************END OF FILE
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The following is an example of output of a computer run of the totally 

mixed model. The corresponding data input is contained in the sample 

data section and is file BLBE9.  

Quirk~laxwlcr S, Niatuskjy Engine ers
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(30 kUNtX tLo6E9,UUil'l ?x11b23#6Oe2 0 0 0 DEC.13.# 1972 

LOG NUMBER= 13L8E9 

-@PRL TEL INFUOUDu* I60l 

* FSTRND ASSIGNMENTS* A= 2/00i $DMO.D 

@~ APR IrNFU00?UbIU1 -----

r~hG*...PLEASC GIVE OUT'U.T 'TU EITHER JOI-IN LAWLER OR 

- I MSG .,...BOB NORRIS OF QUIRK LAWLER AND MAUK y 

7 7-7



XOT CUR 

leIN A 

ENL) FILE uNIT A 

EL)CUR
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'DN XQT D.-UiDEL 

DRU LEGTH 042314 

THIS ALLUCATIoki AS DON4E ON 13 DEC 7 T1:~4 

TT-7T>



T IE STEP SIZE j DAY) 
EGG LARV JUV 1 JUV .2 - UV 3 
.10 .50 1.00 -2.+00 1.00 

TOTAL EGGS PRODUCED 215774 9 6U0.  

__7'.AD .UL .T uDI S,.TRIL3UTICN BY AGE CLASS 

AGE Num4dERS A~GE NUMBERS -.- AGE NU1-bERS AGE NUMBERS AGE. NUMBERS 

1 64.4587- 2 19U376. 3 57113. 4 17134. 5 4214.  

S lj36- -7. 255. 8 _ 63. 9 15., 10 
11 1. 12 0. 13 0.  

* TOT'AL ADULTS 904790's 

PERCENT....--.  
AGE PERCENT AGE PERCENT AGL PERCENT AG.E PERCENT AGE PERCENT

1 7U*136 2 21.041 i 612 4 1,894 5 .466-

TT-71A

STiAGE 
NO* ADULT AGE CLA~SSES -13 

MODEL SI>'.'ULATE.S -20 YEARS 
T11,1Z IN LuAYS FOR CHIANGE IN TEiAiPERATURE 9 00 

PLA14T OPERATING... YES -- 

FOR~ ....... *e .. * 20 YEARS.  
ADULT 1 i~iODIFIER.. o88 

STA~GE 

____.CURRENT YEAR-*-.**.. 0- s 

7GIVEN: 
TOTAL EGGS PRODUCED 11 -ESTUARY 421577:,000+1u



6 .115 7 .028 .007 

11 .UOO 12 .000 13 1000 

% RELATIV'WNTO POP. AT EQUIL. 9*9_ 

EQU1L-bRium~ (i.u) o1000+fll 

.. CURREJ-4 YEAR .......- 1

__TOTAL EGGS PRODUCED

9 002 10 .0

1.00

21577'496U0.

ADULT DISTRIBUTIUN BY AGE.CLASS

_AGE NUm~bERS 
1 578776.  
6 1u36.  

= 7TOTAL AiDuLTS

AGE NUMBERS AGI 
2 190376.o 
7 255.o 

12 0 
-- 76'48980i*

E 
3 
8 
3

NUM BER S 
57113.

63.

AGE 
4 
9

NUVB E RS 
17134.  

150

AGE 
5 
10

NUMBERS 
L4214.  

4.

PERCENT .....  

___AGE PERCENT AGE PERCENT AGE PERCE14T AGE PERCENT AGE RCN__ 

. 1- :6 3.968 2- 21.041, 3 6.312. 4 j 8 4 5 .466 

6 .115, 7 .028 8 _.07 9 .0-02 10 0000_ 

*i 1 .00U 12 .9000 1 0000 
% RELTIONTO PP. AT EQ ~ .94*o 

EQUILIURIU'lI (1.0) .920 - _, 

..CURPENT YEAR..oo... - 2- .

TOTAL LGGS PROUUCED
2157749800.

ADULT DISTRIBUTIONJ BY AGE CLASS

AGE t'iU"13LRS 
1 576776-

,G E N U ib ER S 
2 173633*

AGE NUiL3ERS 
3 571139

AGE NUMABERS 
* 4 171,54.

AGE NUMBERS 
5 4214.

,r - 7 A

.000



6 1036. 7 255.. 8 
I1. 12 0. 15 

TOTAL AUULTS 832245.9

63. 9 
0.e

15. 10 4.

PERCEHT.-9
AGE PERCENT AGE PENCE[IT AGE PERCENT AGE PEKCENT AGE PERCENT

1 63.966 2 19 
6 .115 7 

__ 1G.OO 12 
% RELATION TO POP.  
EQUILIbRfIU1M (1-U)

.190 3 6.3 

.028 6 .0 

.000 13 .0 
AT EQUiL.  

.9121-00

12 4 
07 9
00

1.894 5 
.002 10

.92

..CURRL;~T YE~\R....... -

TOTAL EGGS PRODUC-ED .21577496o00.e

ADULTDISTIBUTIN BYAGE CLASS

AG*E NUMERS 
1 578776.  
6 __1036.  

TOTAL AJuLi-S

AGE 

12

NUrABERS AGE 
173b 33. .3 

0.- .13 
82722U,

NUMBER S 
52090.  

163.9

AGE 
4 
.9

NUMbERS AGE NUMBERS 
171.54. 5 4214o

_ PERCENT ......
AGE PERCENT AGE PERCENT AGE PERCENT AGE PERCENT AGE PERCENT -_

1 63.968 2 19.190 3 5.757 
- 6 o115 7 .028 8 9007 
11 .000 12 .'000 15 .000 

__% RELATION TO.POP. AT EGUIL. .  

EQUILIr.R1UiM (1.0) o 9121-00

1.894 5 
.002 10

991

f.URENT YEAR*.-**** - 4-

11-75

.466 
0000

. 466 

.000



TOTAL EGGS PRODUCED 20b4966100* 

_----ADULT. DiSTRIBiUTIUN BY AGE-C-LASS.......  

AGE NUi),BLRS AGE NUMBERS AGE NUMBERS AGE NUMBERS AGE NUMBERS 

1 57877b. a 173633. 3 52U90o 4 15627. 5 4214.  

6 1036* 7 255. 8 63. 9 15. 10 .4.  

111. 12 0. 13 e ---------

TOTAL ADULTS 82571..  

PERCENT . . . .  

___AGE PERCENT AGE PERCENT AG E PERCENT AGE PEk-CEISjT AGE PERCE14T -

1 63.968 2 19.190 3 5,757, 4 1,727 5 .466 

6 .115 7 .028 6 .007 9 .002 10 .000 _ 

* 000 '12 .o000 13 .000 

- %RELAT1LON TO POP. AT EGUIL. so* .91 
EQUILIbRPIUM (1.0) .9121-00

.CURRE J YEAR******* 5- s 

TOTAL EGGS PRODUCED. 2014362909 

ADULT DISTRIBUTION BY AGE CLASS 

AGE NU~iBERS AGE.. NUrVL3ERS A~GE NUvMBERS AGE NUMBERS AGE NUMBERS 

1 562752. 2 173633. 3 52090. 4 15627. 5 38.  

6' 10j36. 7 255. 8 63.- 9 15., 10 49 

11 1.12 0. 13 0.  

TOTAL ADULTS __809316. ,__ 
_____ 

---PERCENT......  

AGE PE.RCENT AGE PERCENT AGE PERCENT AGE PERCENT AGE PERCENT' 

1 62.19 7  2 19.-190 3 5.757 '4 1 .127 5 .o425

6 o115 .7 -098 3 .067' 9 .002 10 0000 

1.1 .000 12 .000 13 .00u 

%-RELATION To POP, AT EouLL.' *. 89 

EuU ILI I ulU>l (i.u) * 9178-00



: @ : O6 . ,a 09 0 :: :: : o s* 0 * E6 

.URLi4T YEAR..... - 6

TOT__Y fAL -EGGS- PkRODU CEU 19o241600&.

ADULT DISTRIBUTION BY AGE CLASS

AGE NUI-1ERS, AGE 
1 547155. 2 
6 945. 7 

11 i. 12 
TOTAL ADULTS

Nu~iBERS AGE 
168625. 3 

255. 8 
0. 13 

788823s

:NUM4BER S 
52090.  

63.

AGE NUMELERS 
4. 15627* 
9 15.

AG.E 
5 

10

14UMB0ER S 
3843.  

4.

PERCENT . .. ...  

AGE PERCENT AGE FE CENIT AGE -PERCENT AEERCEiNT AIGE PERCENT

__ 1 60.473. 2 16.659 3 .5.757 
6 .104 7 .028 8 .007 

11 .ou0 12 .0000 13 .000 
_% RELATION TO POP. AT .EQUIL. .  

EGUILIbkLJiA (1.U) =.9236-00

'Al.727 
.0Itat 10

.87

*CURRENiT YEAR....- 7- *

-TOTAL EGGS PRODUCED 1971967500.

___ADULTOISTRIBUTION BY AGE CLASS __

AGE NUMBERS AGE 
I1 54UU79o 2 
6 945. 7 

11. 1* 12 
TOTAL ADULTS

NUMbjERS AGE 
16414-b. 3 

232. 8 
0. 13 

775,604-

NUMiBER S AGE 
4

NUfMiEXES 
1 !i2 7.  

15.

A GE 
5 

10

NUMBERS 
3843.  

4o

11-77
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PERCEN--T......  
_AGE PERCENT AGE PERCENT AGE PERCENT AGE PEICEt4T AGE PERCENT 

1 59.691 2 18.142 3 5.598 4 1,727 5 .425 

b .10 4 7 .026 6 .007. 9, 9002 10 0 0 0.-, 

11 .U00 12 .000 135 .000 

% RELATION TO POP. AT EQUIL. . .86 

EQUILIbkukIU (1.0o) o9263-00..- ---

.CURRLNT- YEAk* ..... - 3 

TOTAL EGGS PRODUCED 1948177600.  

*ADULT DISTRIBUTION-bY AGE CLASS 

..>AGE NUMLR AGE NUMESiG um6LERS AGE N U l ER S GE NUMBERS 

__ 3527762- 1622' 4s 3 _ 9244. 4 1519 4 5.38.  

6 945. 7 232. .8 57. 9 15. 10 4.  

11 1. 12 0. 13 0., 

TOTAL ACDULTS 76932c .

PERCENT......  

*AGE PERCENT AGE PERCEN4T AGE PERCENT AGE. PERCENT AGE PERCENT 

*1 -59.435 21.0-7 3 5.f4 3 4 16 79 5 .425.  

6 .104 .7 .026 6. 006 9 ;002 10 .000 

-__11 .000 1.2 *000 13 .00__ 
% RELATION TO POP# AT EQUlL. -0. .85 

EQUILhIRIUA (1.0) 9 9273-00 

oeCURREi4T YEAR*.*..* 9

TOA EGGS PRuDuCEu 19u67 S3 uuo.

11-78



ADULT DISTRIBSUTION BY AGE CLASS

AGE NUMBWERS AGE 
1 532481. 2 

_6 _ 945. 7 
11 1. 12 

TOTAL ADULTS

NuttliERS AGE 
1613283. 3 

-23 2 *.. 6.  
0. 13 

76218U.

NUMBER S 
468607.  

57.  
0.

AGE NUMBERS 
4f 14773.  
9 14.

,,GE ..NUNIBERS 
5 3737.  
104.

__PERCEN,-T......  

AGE PERCENT AGE 'PERCENT AGE PERCENT AGE PERCE14T AGE PERCENT

1 .. _58.851 2 
b .104 7 

11 .000, 12 
% RELATION TO POF 
EQUILIBRIUM (1.0)

17.83o 3 5.372 
0026 :_6 .006 
.000 13 6000 
-AT EQUiL. ..  

- 9294-00

1.633 5 
.002 10u

.84-

**CURREiT YEAR- ....... 10- e 

_ _TOTAL EGGS PRODUCED 186,84-1-5.3U0.........  

' ADULT DISTRIBUTION BY AGECLASS __ __

AGE NUM'BERS 
- 1 523267.  
-a 919.

AGE NUMBERS 
2 i-59744-.  

7 . 232i
11 1. 12 

tOt AL -A -DU'LT!S

AGE

0. ""1 
7508520

NUMABERS 
48398.  

57.; 
0.

AGE NUMBERS 
4f 14562.  
9 14.

AGE 
5 

10

NUMBERS 
3633.  
..30

- PERCENT....  
AGE PERCENT At2E PERCENT AGE _PERCENT AGE PERCENT AGE PERCENT _

1 57.833 2 17.655 3 5.349 
6 9102 7 .026 6 s006 

11 000 12 o000 13 .uoo 
% RELATION TO'POP. AT EQUiL. e..  

EQU ILjRIU1- (1.0)_ .,__.933'1-00

1.612 5 
9002 10

.83

11-79
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.. C..E. ..........----11

TOTAL EGGS PRODUCED 1844'4566U0.  

ADULT DISTkIBuTIOr4 BY AGE C.LASS 

AGE NUMBE3RS AGE NUM-BERS AGE NUMBERS AGE NUMBERS AGE NUMBERS 

1 514716. 2156980. 3 47923o 4 14520. 5 ".35 86.  

6 7~ 6930- 7 --- 26* 8, 57. 9 14. 10 3.  

11 1. 12 0. 13 0.  

_TOpTAL ADULTS __.736920u---

PERCEHT...  
AGE PEARCEENT AGE FERCEiNT AGE PERCENT AGE PEHCENT AGE PERCENT 

1 5 6.-68 -8.. .. .2 *1 7 .3 .50 -.- 3 5.297 4 1.605 5 .396.  

6 *099 7 .025 .6 .006 9 .002 '10 0000 

__ 11 .000 12 .000 13 .U00 -------. -

* % RELATION To POP. AT EQUIL. .. 82 

E----UILIbRIU!M (1.0) .9367-00 

..CURRENT YEAR....... -_ 12 _. _

TOYTAL EGGS PRODUCED 18268234009 ~- - ______-- 
~.  

AbULT -DISTRIBUTION BY AGE CLASS 

AGE NUMiBE'RS -AGE NUMBERS AGE NUMBERS AGE NUM.BERS AGE NUMBERS 

1 5096562- 2 154415. 3 47094, 4 14377o 5 3571.  

6 682. 7 _220o 8 56. 9 14. 10 3.  

* 11.12 0. 13 0.  

*TOTAL ADULTS -729994.  

PERCEN I ... a 

AGE PERCENT m6~E FERCE~f AGE PERCENT AGE PEiRCENT AGE PERCENT 

1I 56..e96 2 17.006 .~5.205 4 1l.5,89 5' .9 

TT-00Q



.000
6 07 024 6 .006 9 0002 10

* 1 .000 12 boUo 15 .000 
% R.LAIONTO POP. AT EQUiL.  

EGUILIoR1U:I! (i0u) z.600

.81

.. CURkta-.T YEAi #*S.... 13- e

-_TOTAL EGG PRODUCED 1804429900.

_ADULT. DISTRIBUTION BY AGE CLASS

__AGE ...NUMtSERS AGE 
1 505414. 2 
6 878. 7 

_ 11 1. 12 
TOTAL ADULTS

NUM'BERS ..AGE. NUM6ERS 
152808. .3 46324.  

217. 8 54.  

72337..

AGE NUMBERS 
414128.  

9 .14.

AGE 
5 
10.

NUMBERS 
3536.

PERCENT...E' 
AGE PEfRCCNT AGE PERCENJT AGE: PERCENT AGE PERCENT AGE -PERCENT

1 55. i59 2 16.889 3 512 
6 .097 7 .24 6 _06 

11 .000L 12 .000 1, 0.00 0 

% RELATION To POP. AT EQUIL. -09 

EQUILIRIUM (1.0Q) =' 9407-00,

1.*561 L.5 
.. 002...-10

e80

*.CURRET YEAR*@..... 14-

TOTAL EGGS PRODUCED 1777 512 ,600.

ADULT DISTRIBuTION BY AGE CLASS 

AGE NU(.i3ERS AGE NUMBERS AGE NUM~vBERS 
1 5UU3930 2 15162'4* 3 45842s

AGE tNUft';BERS 
4 138'979

AGE NUMBERS 
53474.

.391 
0000_

6 .097 7

.. _ 11 ---------- -



6 669. 7 216. 8 
i1. 12 0. 13 

TOTAL ADULTS 716387.

5 913. 10

PERCENT....  
AGE PERCENT AGE PERCENT AGE PERCENT AGE PEkCENT AGE PERCENT

1 55.304.2 16.758 3 u.67 
6 .090 7 .1024 6 .006 

11 UO0O 12 .000 1. 0000 
%RELATION TO POP. AT EQUIL...  

EQUILIbklUiil (1.0) = 9429-00

1.536 5 
.001 10

.79

.. CUR<Ei4T YEAR.00..... - 5

- TOTAL' EGGS PRODUCED 1753152800.e

ADULT [DISTRIBUTION BY AGE CLASS 

~~AGE NUMIBERS AGE NUMBERSNUbR 
1 .494346. 2 15011.8. 3 45487.  

___6' 854. 2149 8 3 
1i 1.12 0.. 13 0.  

TOTAL ADULTS 708259.

AGE 
.4

NUN E3ERS 
13753.

A -E 
5

NUMBERS 
3418.

___PERCENT .... .  
AGE PERCE1NT AGE PERCENT AGE PERCENT AGE PERCENT AGE PERCENT

1 54.636 2 :-16.59.1 3 590, 
_6--_.0_ 94 7- .024 6 8 

-. 1 .000 .12 .000 13 01 
___% RELATION TO POP. AT EQUIL. .  

'EQUILIbRIUA (1.0) z.9456-00

1.520 5 _.378 

.001 10 0000

.78 ____ _ _ _ _

. . ** .~ e .S *0 ~ -C Ss 0 -0 0** - .0 0 

o.CURREJT YEAko...... 16- o

11-82

. 384*____ 
.00.0

534- 9



TOTAL E6GS PRLDUCEU 72b90

_- ADULT DISTRIBUTICN 6Y. AGE-CLASS

_AGE NUMbERS 
48661 

b40 *

TOTAL ADULTS

AGE 
2 
7 

12

HUMBERS AGE.  
148303. 3 

210. 8 
0. 13 

700346o.

NUMBERS 
45035.  

53.  
00.

AGE 
4 
9

NU>;8iERS 
13646.  

13.

AGE 
5 

10

NU14BERS 
3382.  

3.

PERCENT......  
__AGE PERCENT AGE PERCENT AGE PERCENT 

1 54.03b 2 16.391 3 4.977 
6- 0.93 7 '0 2 3 8. .006 

ill .O00 12 .*000 13 .000 
% RELATION TO POP. AT ECUIL.to 

=7 __EUI .~i{Uj (1,0)= .9481-00

AGE PERCENT AGE PERCENT

1.508 5 
.001 10

.77

* .CURf<E~l YEAR ....... - 17-

TOTAL EGGS PRODUCED 171747310U0.

ADULT DISTRIBuTIOVI BY AGE CLASS

AGE NUiMBERS 
____ 1 464599.  

TOTAL_ ADULTS

AGE NUIMBERS -AGE NUMBERS 
2., 146658. 3 44491.  
7 207. 8 - 52.  

12 .0. 13 0.  
693721.

AGE 
4 
9

NUMBERS 
1.3511o 

13.

AGE 
5 

10

N UMBER S 
-.3.356.  

3.

PERCEN....  
AGE PERCENT AGE PERCENT AGE PERCENT AGE PEi<CENT AGE PERCENT

6 .092 7 
11 .000 12 

%RELATIUN TO POP 
EUILIukIUMA (1.0y

16.-2-09 -3 4,9 
*.023 b .0 
.000 13 .0 
A T E.)u I L.

1 .7 
06 
00

1.49 3 5 
.00.1 1-0

.77

11-83
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.000

o-371 
.9000

17342569UO-



.CR i4T YEAF\....*.. 18
q. o 0 0 0 0 0 0 0 000.000000a so.... 0.

TOTAL EGGS PRODUCED 16 99.370 40 0.0

- ADULT DISTRIBUTICUN bY AGE CLASS

AGE NUI\4h3LRS AGE 
148060b. 2 

6 625. 7 
11 1.12 

.TOTAL ADULTS

NUMBERS AGE 
145379. 3 

205. 8 
0. 13 

68795.1.

NUMABERS AGE 
4'3997.9 4 

5-1. 9 
0.

N U -.'I LER S 
-1 a47.

A GE 
.5 
10

NUMIB ERS 
3323.

PERCET....._'E ECN AE-PEC.Ei G ECN 77AGE PERCENT AGE PERCENTAGPECNAEPkET EPRET

153.146 2 1b.0b U6 3 4 4.63 - .  
6 .9 1 7 .023 8 .006 9 

11 .000 12 0000 13 .000 
___% RELATION TO POP. AT EQUIL.i P-09 .6.  

EQUI I RUtM (1.0U) 9519-00.'

0001 10 .000

- - - -- - - - - - - - - - - - - ----. . .. .... . -.. - - -- - -.....

@,CURRLNT YEAII...... - 19 00

__TOTAL EGGS PRODUCED 1660512100.-

__ADULTDISTRIBUTION BY AGE CLASS

_AGE NWt"BLRS 
1 4767'1,0 
6 817.

AGE 
2 
7

NUMBERS 
144242.  

203.
ii 1..12 

- TOTAL AUULTS

AGE

0. 13 
682134o0

NUMBERS 
-43614.9 

50o.  
0.

AGE 
4

N U M BTRi S 
1 WJ9 9 

13-.

AGE 
5 

10

N UMBER S 
3282.  

3.

11-84

0



PERCENT....  
AGE PERCENT AGE P~kCENT, AGE PERCENT AGE 

1 52.687 2 15.942 3 4.,820 4 
6 0090 7 e022 6 .006 .9 

ii .000 12 .000 113 .0.0 
% RELATION TO pop. AT EQUIL. 0.0 *75 

EGUILIiuIUM (1.) 95.l 

.. tCURREviT YA... -20-.  

.. ..... ... .. 0 6 0 0 0 0 6 S e S

PERCENT ik.GE PERCENT 

1,459. 5 .363
.0 01 10 1.000.

.,,TOTAL EGGS PROOUCEU 160-32886O*0 

ADULT DISTRkIBUTION BY AGECLASS 

AG.N'~,R ANYERS AGE. NUIBERS AGE NUMBERS AE NMBR 
1 4 7J3b 1431. . . 43272- 4. 13064. 5- 3246.  

W6 607. 7 201. 8 5U.* 9 12. 10 39 

11 1. 12 0. 13 0.  

TOT AL ADUL TS_ -e 714 

PERCENT......  
AGE PERCENT AGE PERCENT AGE .PERCENT AGEPERCENT AGE PERCENT 

15.14 215*'80 6 i- 3 783 4 1.446 5 359 

6 .U89 7 .0,22 * 006 9. .001 1.0 .0000 

___ 11 .000 12 _.000 13 .0 _ 

% RELATION TOPOP. AT EQUIL. ... .75 

EQUILIbRIU;A (1.0) * 9559-00 

END HISTGe s e 9 9 
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CSCX CSC65F 13 DLC 72 15:4+9:34 USER '031001 BL8E9 

CARD0S Iw 33 OUT __0 LINES _801 PROCESSING TIME~ 29- 0 SECONDS

- - --- - ---

ta

- ---- - -- ----- ------------ ----- ---- 

......... . - ,-

---- -- --


