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INTRODUCTION

Two mathemetical models of the ﬁudson River striped bass population are.
documented in this two volume set.'vBoth of these models were used in.
preparing testlmony concerning the p0551b1e impact of Con Edleon s
nuclear power plants at Indian Point on thelﬂudson,River striped bass

population.

Volume I contains the énalysis;_program flowcharts and listings for the

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

1

‘hydrodynamic performance of the Hudson Rlver on a tidal average-time scale;

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

of Dx. 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 IT is described in .

" pr. John P._Lawler's testimony‘of April 5, 1972 on the same issue.

Quirk,Lawler & Matusky Engine ers



Derivation of transport model:

e, :

The development commences with the segmentation of the estuary into n compartments
or segments. Segment humberingﬁis in ascending‘order frmm.upsfream to downstream.

4 FRESH WATER
FEDERAL| -  RUNOFF -

DAM 5 ATLANTIC OCEAN

’

AT

TROY -

 "X-positive .

}wé write the material balance équation for eggs and lawxval stages -—- both stages

have same balance. The balance is performed for segment k..
.IN-OUT + PRODUCTION—LOSS—TRANSFER:ACCUMU LATION

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).

ﬁet ué coﬁsider the rate of mass or energy input to a sperific segment.  Input

to a segment consists of two terms. Advection whichfis-tﬁe contribution to av‘
éegment due to the fresh water run-off. ‘The mass contribmtion per unit volume

to a segment is the fresh‘WAter.run—off multipliéd by the'computed.upst;eam boundary
average concentration. - Concentration is numbers per unit volume. The other term
whiéh accounts for input to a segment is the longitudihalﬁmi#ing’or.d;spersion.
Dispersiop is the transport of mass or eneréy.above that tianﬁported into the
éegment via the net flow. This adaitiéﬁal contribution ;ﬁysica11y represents

N
2=
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. salinity-induced circulation, tidal mixing,’etc.

. The advéct_ive input to segment k .'LS s
%-1,x  Sk1,x

where
QOk-1,k = the net flow at the boundarybbetween segments k-1 and k.

(volume/time) .

Ck-1,x = the area averaged, tidal-smoothed concentration of the unknbwn_
egg or larval entity at the boundary between segmenté k-1 and k.

: (mass/voiume)’.-

The dispersion of eggs or larvae from ‘sAegment- k-1 into segment k is:

@ Tk S

ax xo3,x

Ek-l k= the longitudinal dispersion coefficient at the boundary of
14 . .

segments k-1 and k. ' (length2/time).

Axk 1.k = The cross-sectional area at the same boundary. (Length2)
e : . .

dc

dx k-1,k = The rat.é’ 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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. _ t‘gr.'adient ac_ is negativé' in this case, thé entire term will bé posiﬁivev
as ;équir:z with the inclusion of the minus sign J.n front o:f. Eﬁvk_]_'kf On
the other haﬁd, if the co;lcentratio.n of eggs and 1arvae_ is increasing in the’
downstrea.m direéiion at .the. boundary betw.een segments k-1 and k, dispefsive
transport shoﬁld be out of segment k 'i‘nto\.wsegment' k-1. The gradienﬁ is
positive (dC/dx) but the minus 1n front Qf .Ek;l,k makes the entire term

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

k-lo

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

. written similarly as above:

Ok ra c - E Ax ac

¢ FK,k+ k : k,k+1 K,k+1  ——

| 1K+l . k+1 4 X rK+1 dx k,k+l

| : . The rate of production for segment k is:
N o
/Pk (£) at P, (£) At
o _ .
- Where:

Pk (t) is the average numbers of eggs pfoduced- in segment k for ‘time

period At. (NUMBERS), (DAYS) "
The loss to segment k is

Vk
/Kéckdv

: ;4_
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where:

, , . 3
rt = - * - .
K! = Kg + (Kg = K)* {Ck cs)
- . . Cs S
KE = unit rate of decay (1/day); first order
deCay_raﬁe
X = minimum rate of decay (1/day)

C. = carrying capacity of segment k (MASS/VOLUME)
Cy = total concentration in segment k (MASS/VOLUME)

Vk = volume of'éegment X. -
Since we have used the age group approach‘within an early stage, we assume

Transfer = o;
so that when an end of an age groﬁp_is attained, we apply similar equations
to it but subject to a different mortality; that is, a different life cycle.

We assume Kévis fixed and evaluate the'Ck term, without loss of generaiity.

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

rate of increase within that segment. This is written

Quirk,Lawler &'fl\latﬂéky Enginéers* .



where:

t = time from some initial condition

-

j. Cx dv = mass of organisms, Ck,'iﬁ éegment k.
o N -~ . R ..

This completes the evaluation of each term as presented in the material

balance equation. - Hence, we have: .

[Qk- k- Ck—l k “Ex-1,k Axk—l k { ]k—l k]

{Qk k+1 - Ck k+1 ~Ek, k+1 AXk, k+l [dx k. k+l} + Pk(t)‘ﬁt

. N - Kt' ka.C.dV
\ e k

Rl . o

=4 f deV}--v. A - o
oo o S R oowm

We assume that the vatiation_of ﬁhe conceh£ration of organisms is linear
betﬁeen segment midpoints. This permits évaluation of the integrals and
space deviations ShOWn above. Thus, the "ﬁ"‘equations reduce to .a set

of first order ordlnary dlfferentlal equations. This set of equation§b
may then be solved via the fourth order‘Runge -‘Kutta mumerlcal technique

on a digital computer. -

\“6‘
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This 1ihe;ar' approximation simply requires that the segment length must be
chosen sufficiently small, so that the actual concentrat:.on variation .
between segment midpoints can be représented by a straight line variation.

. We now _evaluat'e each of the texms ‘in the above egquation.

The segment boundary conce_ntrations, Ck-l k and Ck,k+1 are: readlly obtalned
when the variation between successive midpoint concentrations Cg-1, Ck' and

.Ck+l' is linear. Using ratios of si_milar'_triangl_es_,_ we get:

'Ck..]_,k='ck_1( - Lx + Cx (1-.- Lk
: _ o\ Ig-1 Y I /o Lk"]r + Lx

@ = -
| Ig-1 + Ik

where:

. Ly is thé length of segment k.v
flence we x;ev}rite this equation as:
c’_"i'k =. EPk.. Cp-y + (1-EPY) . .ck"
In é similar maﬁne; the downstreém boundary condition is written:
Ck,k+l = EPks1 - Ck + (1—E‘Pk,;1) . Cyel

where:
EPk4] = L+l

. | I‘k + Lgyl

The linear assumption requires ‘that the gradient [dé/dx]k-llk be constant

Quirk,Lawler & Matusky Engi neers



betweeﬁ segment midpoints. This quantity is computed as follows:

[_qg] | Ck - Ck-1
dx Jx-1,k = Xk ~ Xg-1

where: .

X+ Xg-1 aré at the midpoint of segments k and k-1, respectii(ely and

therefore are representable as being at distance Lk and Lk-1 from the -

. 2 2
coincident boundary.
Hence Xy -.X‘k_lv= Ly + Lg-l
and dac © o= V2 . [Ck - Ck-l]', for hpst_reafn' boundary of'segmeht k.
o lax ) k-1,k Lk + Lk-1 : '

Similarly, for the downstream boundary concentration between segments k and
. ' k+1l, we find for ‘the gradient

[ac] =2 . [Ckfl - k)

axje, k#1000 Ik tIxsr | )
To evaluate the decay term, this is accomplished by‘evalnating the linear .

prbfile for C between each boundary. and the segment midpoint, and thén per-

forming the required integral evaluation. ‘ Begin by splitting the integral

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

I Cdx = ka/ch dx + - Codx
0 -0 Lk
. B 2

where: - : _ b

Q
[o
it

Cx - Ck-1,k] . X + Ck—l,k

P )

and ‘ -
oy = |Ckx - S (‘x—L/ +cp
Lx/2 '

]

-8~ _ _ : _
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Substitution of these results for an evaluation of the integration of

C; and C, yields:

Lk , S
f C dx = (Ck_l,'k + 2Ck + 'ck+1,k) _L_]i o
o) , o B 4
‘Using the results for segment boundaryAconditions in the akove equation,
‘we obtain:
erk . . ) o .
= L : ‘ - ' - . -
cax =1Lk JEP . C _, + (34 EPpyy - EP) Cx + @ = EPyyy) Cyyy
4] ' 4 . . s :
'Recall that in the evaluation of ‘the decay te_hﬁ, we 'extractred Ké from under
the integral. Had we left Kg under the integral our results. above would have
" - contained concentrations raised to the fourth power. This would mean more
inVolved computer time later. The results of these computaéions “will not yiéld '
that much more accuracy than if we treat KE as a constant. Especially if we
are taking small time steps, the change in concentratlon mll not be that
significant .from one t‘lme;step ‘to the next. Hence, the effect to the decay
term due to carrying capacity will not be tfemendously affected by using

this simplification.
Similarly, if we compute the accumulation term in equation (1), we get:

: V . . . : - » \ " -
g_ k [EPk . Ck-l + (3 + EPk+l EPk;)CCk + (l EPk+l) Ck+l]
dt dt . . s
0

To simplify the equations, let us introduce some new termimlogy. Let

Quirk,lawler & Matusky Engineers:
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10
it

“and

Dy x41 = 2 - Eg,k+1 k, k+l
I * Ige

which are.calied the exchange coefficients between segments k-1, k, and

k+1, respectlvely.' They are called thisvsince they represent the rate of

volume transfer from one segment to another and back again.

Let:

. ak,k...l =i_ EPk

ag,k =1 3+ EPyyy - ER)

1

. ék.k+1 1@ - EPk+1)

4
These terms represent the relatlonshlp of mldp01nt concentratlons in

segments k-1 and k+l to segment k mldp01nt concentratlons.
Rewriting equation [1], we obtain’

-1,k zEPk Ck-1 + (L-EPy) Ckz = Dy-1,k (Ck - Ck-1)

- ;Qk,k+l (EPk+l . C + (1 - EPk‘l'l) Ck+1)__- Dk,k+l (Ck‘ﬁ'l - Ck)z.

+  Pi(t)At - Kg Vy iak,k-l Ceoy * ak,k Ck ¥ 3, k+1 Sk z

dCn

' ac
= akklvk-—-k—l-"'akkk k+akk+lk '
dt ac : [2]}

To further simplify equatlon [2], d1v1de by Vk and group terms as follows}vand

,subtractlng from segment k the plant w1thdrawa1 of f Qp /Vk,

= entralnment T

#h
o]
I

plant intake

Quirk,Lawler & l\latusky Engineers



'Ak;k-1.= [Qk-l,k.épg.+ Dg-1,k1/Vk
B x = [Qk-l,k ‘1'393) - Dkfl;k ',Qk,k+ll'vEPk+1" Dk,k+;1/9k‘
| = fEk.QPk/Vk N |
A1 = 709 ken (1FEPL) '.Dk,¥+1]/vkv
Rewriting eqﬁa@ion 'FZ‘] , we have |
Ay, k-1 Ck-lf'Ak,k'Ck +’Ak;k+1 Crtl

- va Co v —K' . ap i C. - K'
, k, k-1 Cx-1 ak,k Cx
KEk 1, 4 | I%k .I | E

a : i
W R Cx+1

PIEY ALY, = . ACy_1 S aCk 4+ . ACks1
"" Pk(t)At/Vk = ak,k"l k-1 + ak,k k + ak,k"Fl k+1
. T dt Y | dt
‘ _ Now, if we assume that no organisms en_ter-the estuary at the upstream
boundary of ségment 1 and leave the éstuary at the downstream boundary of

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

- : | . - o —F -
oo lan 0 A, 0 - | . \ - Cli
| a1 A RN PR °: : .. - _ ‘ | ] Czi
o Ay A FYE 0_-'" o - c,
0 o | . '-. e - S | o

| o .. . o :

- . o o ' o . . - " 0 ‘ .

) O Ah-l,'n-z . AnA—l,n--l An—l,n

0_ . An;n-!l - An,n Cn
. ’ ol e -—

~11- _ _
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'V2 |

as3

23

c;.
C2.
0. C3 |
. 0. )
.a ’ c
n,n-1 25,0 :
. :n Enm_f .L_tl_J
T . —1 | Cl'
L}
0 - | ey’
0o o . 1.
.o | .
2n-1,n-2 3n-1,n-1 h-1,n = .
I R

]2~

‘Quirk,lawler & Matusky Engine ers



‘ ) We can rewrite this matrix set of equations as

aC - DC +P = EC' - 14)
" where
A = the occurrence of '.adrrec'tion and di_.spersion throug_hout: t.he.
estuary |
D = the decay mechanism of organic: mett"er; throughout the e‘s‘tu'ary '
P = the occurrence of the rate of .production »throughout thé estuery
E = the relationship of ‘rbnidpoint ,c_:on'centration_ change throughout
the estuary
. C. = current concentrations at mJ.dpornt of segments
ct = change in current midp'oint segmept- concentrations. |
/. ~ Equation [4] is solved as foi;ows:_
5] pomct
‘ "l‘hls represents the bgeneratlon of the f:Lrst age group’ w1th1n
e1ther the egg or larval stage.
.[6] AC - DC = EC'

This represents the progress:Lon of age groups within a
particular early life stage to matur:.ty and entrance into the next life |

cycle.

Whence, for equation (5), we get

C A =Cot E-lp _ : - (71
. and for equation [6]
= (e7lalc - (E71]c B 18]

-13- .. Quirk,Lawler & Matusky Engiheers '
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Co represents the initial concentration. of age group 1 at time zero.

At

into equation [8] to determihe successive age group concentrations.

C,, represents the age group concentration at time At. This is input

The-ihverse of matriX‘E, (thé pfoceduté)'is illustrated in the_section
TMXINV. Matrix ﬁultiplication is illﬁstratea in.sectiOn MXMUﬁ. "The -
'numerical technique»fo fesolve_equation [8].is illustrated in section RKUTTA.
Tﬁe,éomputatiohal proceduré for the decay‘matrix is-illustratgd in Section

"~ DECAY.

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

plant effect to the egg and.larvalastagés, respectively.

To properly represent the phenomena of_migration_and decay and plant
withdrawal for the juvehile I.through jﬂvénile I1I stages, we proceed

as followé .

‘We assume migration between segments takes place from upstieam to downstream.
If no migrationAoccursvinto or out of a specific segment the resulting

" concentration is affected exclusively by decay.

Let [MIG]; = migration'preference.for segmént i

= (Observéd fraction - computed fraction) % (total nuﬁbers)..
(Time at end of stage - current time ) '

(SA}i = specific age group within a stage to_the.total number§~in
V the stage |
then:
| [MP]; = LMIG]i b4 {SAli‘isfthe miéiatiqﬁ preference of {SA]i for

i
‘segment i.

-14- . T ,
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-If.[MIG]i = 0, no migration is affected. If [MIG}j <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:

Yy [MP]ll/Vl, migration.iS‘downétream at segment 1

Y, = 0, no migration out of segment n

‘and between segment
where V; is the volume of segment i and Y; is the cqncentration in seg-
ment i. Hence the change in concentration due to migration and decay is:

1S a
*=E" Y -DY

=

if no migration is assumed then

Y' = -DY,

Cycling:

The number of juvenilévIII's remaining at the end of year are the
recruits to adult 1 (assuming compensation to be operative or non-

operative) say Ay, Let S, be the survival rate of A; to A,, then

In general

A, An-l'sn-l-

In thls fashion, we generate an adult populatlon when no plants are

operative. The so-called “equlbllrlum" (relative) or base populatlon.
: v ~15- 4 '
v . ' Quirk,Lawler & Matusky Engineers
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._ The total egg production, E, is

where:

=
[*8
L}

maturation of ith age group (class) -
Si = females of ith age grdup to total number in i age class E

fecundity of females in ith age class.

o
o8
i

- This egg production is used for the forthcomlng years when the plane is
assumed to be operative. Cycllng through the transport equatn.on could then
‘be effected, but would be qu;te expensive. To reduce costs, a rat:Lo of the
iesults produced by the,traneport aﬁd 'completely mixed models for the base
year and one yeai's eéeration of the plant(s) has been introéuced to force

_ . . the completely mixed model to behave like thev 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 éalled:

TMODEL - Transport model

HISTG - Totally mixed model o i o o T

-18-
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.  DMODEL:

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

txansﬁoft model (TMODEL) if_IMODEL =1, the totally mixed modeis (inlthis
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.
5y setting a switch to zero which 1ndlcates no random surv1val or to one.
which does, The array is M(5) where M(1), M(2), M(3), M(4), and M(S)
respectively refer to the egg, 1a:val,ejuvenile I, juvenile II, juvenlle III

life stages.

.Inguts:
‘IﬁbDEt = Model to be selected;
‘ ' | 1 implies the transport model
32 implies the totally mixed model
3 implies ‘both
M(l:S)'= ¢'- no

random survival
1 - yes :

External switches:
KFIRST = ¢ - no - , .
1 - yes - designates if the. equlllbrlum "condition for year zero

has been computed.

ITY = specifies the number of 1nternal adult 1 age classes whlch have been
stored. Used in the computatlon of the adult 1 modifier in the completely
(totally) mixed model to either scale down or up the number of recruits
." ‘ B to this age class. Functlonally, th:.s forces the totally mixed model to.
| behave as the transport model for SpéCl;led run perameters. Th;s enables
-19-
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Required Argument Name List

Rgsifion :i' o ~ variable name - . déscfigfion .
: o . mDULT (1:200  smMEER ADULTS/ADULT CLASS
2 - o E (1:200 Sex ratio FEMALE: TOTAL ADULTS
3 | . _ - '~ FM (1:20) : ‘ Female Maturation
' o FEC (1:20) . AVERAGE FECUNDITY/FEMALE
5 . © 0 sva (1:20) © ADULT FIRST ORDER DECAY RATE
6 T SVAO (1:20) ' MINTMUM ADULT MORTALITY

7 o ~  KFIRST . =0 no
: : S 1 yes equilibrium case

8 R ADdLTs (1:20) | ~ ADULT CARRYING»CAPACI'fY
9 R - . SVU (1:20) COMPENSATOR.Y DECAY )
: ' " RATE FOR ADULTS
. 10 ‘ - ‘RF (1:20) ' product of items 2,3, & 4
o n K o | IMODEL |,
12 : i’ - | M (1:5)  RANDOM SURVIVAL O = no
: : ' ‘ 1l = yes
1; , ‘ e . EAD (1:ITY) ADULT 1 recruits for years 1:ITY
14 | | C - ITY : mumber of EAD

Outputs: - Norie

-19-
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- TMODEL

"~ IMODEIL=1

DMODEL (DRIVER)

< ENTER -)

Read f[-.
Selected
Model

ead Random No.
Switches

IMODEL=2

Transport
.Model

- HISTG

Totally
Mixed
Model

Transport
Model

. EXIT

-20-



DHODEL-PNC/L1BS CREATE:02/01/73,11:27:53 FREG:11 SIZE:l BACKUP: 02/02/73,ﬁ'"‘“““
CRIi30 KINDIDISK KEY:1l LIFE:PERK ACCESS: UPDATE ON:SPN o

""%”IO"f*m_f TTII}.DRIVER PPDGRA.. DETERMINES WHICH MODEL IS TG BE USED. ™ 7 7

20 . , DIMENSION ABULT(201,FR(20),FM(20),FECL20),SVA(25)+SVAC(2])
39 - DIMENSICGH ADULTS(?O).SVU(ziQ,RVF(20),4(5),EA0(20) 0. i
40 : © READ(5,10) IMGDEL,(¥(J)4J=1,5T @ - _ Ve .
50 10 FCRMAT( ) D S :
51 Couvue IMGDEL=1, USE TRANSPORT MODEL. - |
62" " CueeseseIMDDEL=2, USE TCTALLY MIXED MODEL. =7 7" "7 - -
53 Coeuw.oIMODEL=3, USE TRANSPORT MCDEL AND THE TOTALLY MIXED WDDEL.
55 o 1TY=0 | _
60 - K=IMCDEL - B * Lo e
.10 IF(K-2)100,200,309 ' '
75 (Ceeor CALL TRANSPORT HODE EL. ’ -
80 '10C CALL THODEL(ADULT,FR,FM,FEC,SVA,SVADSKFIRST, ADULTS , SVU, REF K,M,
85 SEAD,ITY) | S |
90 GO TG 500 . N Sl e O -
95 200 KFIRST=0 - o R LT o
96 = CeeesesCALL TOTALLY MIXED MODEL. ~ |
100 - CALL HISTG(ADULT,FR,FM,FEC,SVA, SVAO.KFIRST ADULTS, SVU ,RNF, K.M,
105 T T UTTREAD, ITY)
110 ' 6D TO 500 - |
120 300 CALL TMODEL(ADULT,FR,FM,FEC, SVA,SVAO KFIRST.ADULTS,SVU RME 3K 44,
125 U READ,ITY) . _
120 ~ KFIRST=1- ' ]
v.t.o CaLL mswcmouu FR, F“!.FEC SVAWSVANLEEIRST . ADUL TS . SVU,RMF K, ¥
R o READ,ITY) | . | ;
C150 - 500 STOP -

160 - S - END

-21-
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~ TMODEL:

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 1nput 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 Ermatrix, which relates'

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

entrainment rates for the-egg stage are calculated. 1f random egg survival

is de51red, ‘a gross random decay rate is computed for the egg stage to be

u:ed throughout the- yea_.‘ 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 computationgfor exchange coefficients, the matrix

of advection and dispersive coefficients are made. These values are

used,to compute the matrix E-1A 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 advanc1ng all

age groups after decay, advection,_and disper51on one time,step forward.

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

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

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

for the next cycle.

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

production 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

»

numerlcal computatlons whlch advance age groups on a pertime step basis are

corrected at each tlme step by treatlng each segment as a completely mixed

" tank in which nothlng leaves or enters. Decay acts on the current age

group concentrations in each segment. Total numbers are computed for each segment ir

the estuary and summed-to yield the estuary total. This total is assumed. correct.

‘The results of the numerical technique are utilized to computekthe'distribution

of organisms throughout the estuary.i This distribution is,assumed'ccrrect

and is used to redistribute tne total nuﬁberiof organisms ccmputed via

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

thus being corrected are converted back to mldp01nt concentrations and used to

compute the:next age group in the above manner outlined.

At the end of.the juvenile.III'stage,tthe total number of survivors represents
the recruits to adult yeaf'class I. If an adult population exists, it is
decayed one year forward and the previous adultgi year class is superceded Qith.
the recruits. Total population is'then computed. . If no adult population
exists, the routine 2 EQUAL is.cailedlin order- to generate decay rates which.
satisfy the equiiibtiﬁm cond_ition.( These decaf rates are used to campute .

-23-~
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1

the adults in each succeeding year class and then totalled to yield '

total adults in estuary. The first year recrults and each succeedlng

et of flrst year recruits are saved as. 1nput to the completely mlxed

: 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 untillcompletion and then transfers control

"to the calling routine DMODELs;

Inguts:

See DMODEL

INPUT see sample data input-section;'

:.Eggations: see analysis

"Oﬁtgﬁts:f : See report sectlon generated. . SAMPLE OUTPUT section .

B Referenced bY DMODEL ' '-‘ﬂ” o A ) .

'Subroutines‘called:

INTIAL .
AWGHT .
GROSSK
'FACTOR

~ INPUT
lfARSUM A'
TMXINV
- MXMUL
DICAL

 awncar

RKUTTA : .
' | -24-
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MIGN |
. WEIGHT
PATCHI
PATCH2
TNUM

DECAY

COMPUT

OUTPUT
" RANDN

EQUAL

-25-
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v, A

TMODEL
Initializa-
tion of
Switches and.
Arrays
ETIO

Designation \ :
\ Alternate

Parameters’

- INITIAL
Calculate -
and o
Set Switches
ased on Input

Display
Input
Parameters

Compute
Inverse of
E
Matrix
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Compute Plant

Entrainment
Egg Stage

lGQP (I:NSEG)

IR -\ GROssK
YES ,Obtain

. /[Gross survival \
. Rate for Egg. - h
. ' .\ Stage. -
. ' o ' Compute : ' '
_ o - o - : : Total Egg
’ ' ' For Given

F (T R5E8}

MXMUL

[Convert F
to Mid Point
Concentra-
" tions

400




Compute

Exchange
Coefficients

AMACAL
Compute
Advection
,and |
Dispersive
Coeff's

MXMUL

Compute
E™1) (a)=TTT

‘ﬂ Compute

Exchange
Coefficien

Advection

. &
Dispersion
Coefficients

‘Computed

28~

AMACAL -



‘Compute
E~1A=TTT

g
|

oy



AL U Tt W L e A

Compute.
EG9S

Entrained

K = MEGG

. ‘Conc. Due to ,
dvec:-& Dis%/

Compute
Change in

Computed

RKUTTA

Advance
Current Age
Group to
Next

. PATCH1

Correct
Error in
Numerical
Technique

"~ Compute C
: -Change ‘in

-30-

Y PATCH2

Redistribute

Conc. based, upo

~ Correction
Done




Display
?

I NO

. Various Print
Specifications
" Effected

Initialize
Sum
Array

Store Currentj
Larvae

: I . . ‘ - ' Produced




Set First
Age Group to
. Zero. No

Production .

‘Average
Larvae
Produced

NO

.

Display
Larval
Average

-32-




YES

\

rint Larvae
Production

~ Adjust Larval
Production Table
To Include
Temperature Profile

Initializétion
For Larval
Section

~ | Table and___
. Qotals

-Compute,
"Entrainment
Rates For

Larvae

Compute

Larvae
Production
Total #/day.
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. Print TPotal
Number Larvae '
- Impulsed

MXMUL

. E-]'F >
Larvae Segment
Mid Point
oncentrations

1320

Exchange
Coefficients
Computed

AMACAL \i
Advection &
Dispersion
Coefficients
Computed

E-1A=TTT
Computed"

534-'



TR o

1600

LCHA=

 LCHA-1
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/ Coefficients

. DICAL
Excharnge

Computed

AMACAL

Advection
& Dispersion

Coefficients

Computed

MXMUL

E-la=TTT
- Computed




. L : ( 1400 - ) @

‘1
Compute: MEGG,NI,FE : éompute_ _
The Total Parval 1 .. | perivatives
_Concentration for

~ Each Segment

RKUTTA

. PATCHL
- '/ Correct Error g

-~ Compute _ - { Introduced by the '
_Entrainment Numerical
Technique

_ L PARSUM , PATCH2
| . | ' o Accumulaté ' Redistribute
' Totals for Each o Concentration Based
"~ \geg. & Estuary’ .\ Upon Corrections /
_ - \Larv. Entrain/ ' . o

(TTT) (G)=CP
Advect. & Dispers.
Larval Age Group

- Decay
‘/The Larval
‘\Age Groups




s o e

A RN A S R LA L Y s B T T e i

Print Total Larvae BY
Age Group, By Seg.
and Total Across

‘Compute
Average Larva

Concentration

P;int Total -
numbers for Each -

Seg. and In Estuary
r La ”’—f—d

‘COMPUT

Form Totals
‘and_Print,

““\Report for Age
Categories
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0

- SUM

Update.
~ Juvenile I
Production
Table

Form“

‘Sum Array Juvenile I

roductiop——

1490




Display Juvenile I
Production Table
and/or Total # J

's

GROSSK

Compute Overall
Random Survival for
‘Current Year for
Juvenile I Stage
———

Perform
_Initialization, of
Variables For
- {Juv. 1.Life Cycle

Compute
Juvenile I
Entrainment

Rates -

A2099; Cdmpgte'
: Juven;le I

Production
‘(Nos/Day)

Print Total
Number of

Juvenile I's
@ﬁeﬁ/—

Compute
: , _ Mid Point
I _ Concentrations of

Juvenile I's
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MEGG
XCE
ICOUNT

MTIME

Check for
Migration
\:Changes .

Compute JI
Entrainment

& 'PARSUM

Print Total
Entrained




11

/ Compute
Decay for
Each Age
Group

AWGHT

/fﬁéompute SN
JRelative Speeds
\ Within An
\Age. Group

O
MIGN -

' Compute

e Migrations
and Compare t
Observed Dat

Advance
Age Group
Forward

PATCH1

. Correct
Numerical
Error




Redistri-
bute Age

Print Current Agde
Group Numbers and/or
= conc./Segment _and
: . ‘ Estuary Total
=0
ComuM o ow o .
Compute . o
Total Numbers
" \per Segment an ' v
for Estuary ' |
B .
é.
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‘ _ . _ . Update
- ) S _Juvenile II
' . Production
Table

Print Current
- Insert-to_
1J31I Production

1

D .
No ‘More
Juvenile II
Production




If
T- (TE+DTE
-DTL+DTJ1-SJ;

‘primt Juvenile II
Profuiction Table
anfi/or Estuary

. Perform Initial—%
- fization of Variable
for Juvenile II :

- Life Cycle

Compute
Juvenile II
Impingements

GQP

Compute Total

Numbers of Juv.

II's to be’
Impulsed

®
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Prini Total
| Nunker of
'| Juvenile 1I

Convert Total
Numbers to

- Midpoint

h o ' Concentrations

IPCNT=IPCNT+1
NJ2IMP is set

-46-



MEGG=JJ2
- NI
XCE

MTIME -

Compute
Juvenile II
Migration
Time

. WEIGHT

Compute
~ Current

. Juvenile II
jstribution

Compmte Juvenile II

Impingement
‘Per Segment
‘And Estuary Total

DECAY

Decay The
Current JII
Age Group

-ld7-

'%Iint?Results
of

Impingement




AWGHT

Compute
" - Juvenile II
Relative

Speeds
— 1

- Perform
Migration

_ Perform
~ Numerical.
Computations

PATCH1
‘Correct Error
bue to
‘Numerical .
Computations

Redistribute

Result of
Num. &
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Set Impulse
Juvenile 11

’ = Production

to Zero .

3400

;A3906.

Print Current
Juvenile II Age Grou

T< (DTE
FDTL+DTJL
TE) ?

YES

!

Print Total
Number of
. Juvenile III

Perform

Initialization
for Juvenile III
Section

Compute If
a Change in Mi
\gration Pref.
to ‘Occur
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Compute Juv. III
Migration Rates
at Segment
Boundaries

Compute
bJuvenile III
Impingement
‘1 Rates., XIMP

Decay
Current .
uvenile IIT

Perform.
Migration
Preference

W RRUTTA
Perform

Numerical

Calculation

to Next Age Group .
|

Frint Juv.III L
- Impingement | = = o
Rate

PARSUNM

J//v—*Accﬁmulate \\
Total Numbers °f§

Juv. III's and}/’
\Print Results /

PATCH1

/[ Correzt
‘Numerical
Exrror

PATCH2

~ Apply ,
Correction

- Print
Juvenile III
Results
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o -

Print
Adult 1
Produced

Compute
Juvenile IIJ
Impingemenb/
\ Rate '

Decay Adults |
: 1. £hrough IEND!

Balance .| and Update
Adult (1)

to Equilibrium
(Adult K's)

Compute
Adult
Population

O
. _ . Compute
: ' Eggs Produced

For Next Year's
Cycle:

In Adults
1  through .
! ICp y




Re—_Initialiie
All Required Indices
and Core for Re-Cyclg

]

: . o ' B Print Report
E ‘ on Current Adulf
Population and }

quilipriGm
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T A b S TR B SRR L R 0 S S LSS 3 e o

‘—,UDE-PNc'/LIBs  CREATE:02/01/73,14115205 FREQ:14 SIZE:31 ‘BACKUP:02/02/73,
W .51 KIND:DISK KEY:l LIFE:PERM ACCESS:UPDATE ON:SPN - o
I ' - - o

1000 W**“*—f'”suBRGUTINE“rmnos;(ADULT,RRAT;PNAT.PEC,pSA,pSAU,KFstr,ADULTS,
1010 1SVU,RMF,IMCDEL,IRA,EAD,ITY) ‘ - . :
1020 - C TRANSPORT MODEL OF LIFE STAGES OF STRIPED BASS |
—-1030 =€ SUBJECT TO PLANT INTAKE AT INDIAN PGINT. — 77277
1040 c : - » : . o
£.1050 - INTEGER PIMPE.PNEGGl,PCEGGI.PNEGGZ,PCEGGZ,PLPRGD.PLPTBI.PLPTEZ
—1060 "~ 77T INTEGER PIMPL,PNLARI,PCLARI.PNLARZ.PCLARZ'PJIPRGyPJIPTl.PJlPTz
1070 ' ' INTEGER PIMPJI.PNJII,PCJII;PNJ&Z.PCJlZ;PJZPRD,PJZPTI,PJZPTZ
1080 INTEGER PIMPU2 PNJ21,PCJ21,PNJ22,PCI22,PI3PTN,PJ3PTC '
=1099 === INTEGER PEENT ,PNEEN,PLENT,PNLEN,PJLIENT,PNJIEN ~ "
1100  INTEGER_PJ2IMP,PNJ2IM,PJ3TMP,PNJ3IH :
© 1105 7 INTEGER pNJaz,pCJaz.pAlprw.PAlpTC,(UﬁENT,CDN;MpI
ta-1110 """ DIMENS 10N XCE(ZSX}lEMPl(ZS),TNUMBR(ZS)5SUH1(25,1).EAD(20),
1120 . ‘DIMENSIDN,GQP(ZS);XENT(ZS),XlMP(25),5QP(25).SJ21(25)
1130 DIMENSION ADULTS(20),SVU(20),RMF(20)4P

RAT(1),PMAT(1),PEC(1)

1 40 - G T T T : i : . :
5:1150 CCMMON/MLIFE/SVE(25) .S‘JB(ZS),FVE(Z'S)gTCE(ZS),SVL(ZS).SVLD (25),

‘ 1160"-'1'*f“TTIFvL(ZS).TCL(ZS),SVJ1(25);SVJln(zsl.FWJl(ZS).TCJI(zs),SVJZ(ZS),
141170m~-——“”“'~25vu20(25);FVJ2(25).TCJZ(ZS);SVJ3(25),sv430(251,FVJ3(25).TCJ3(25

1189 3NEGG.AEP.CTE,DTL,DTJI,DTJZ,DTJ3,DTA,¥E,NI!25,10),TP(10).PP(10!,

1190 QDT.ICP’LEND,SVLLZO),FEC(ZO),FRAT(ZO),FMAT(ZO);SVAGLZO).IFACTR '
~.~1200 o1y T I3 TSP i e e T

2100 . . - ¢{CDMMGN/PLANT/LYR;LPYR(25),QP(ZS).KPL&NT(ZS).KKSN,IDPT
_ ®220 - € o ESTURARY CHARACTERISTICS FOLLCHS, D

._I 2 30 [ C = T_ [T T S o . '. . e e .‘-,..4 P ..,;-..._....I.,,.,.‘.._..,...,_.,.,..,.._r:.uv_;._‘._ _,.v_: - - e e e e s o e

1240 COMMON/MCHAR/NSEG ,NCEANG, VI(25)4AX(23),SLEN(25),

1250 © aQ1(25,10),EP(261,E1(25,10),TQEL101,DE(25) ,
1260~ COMMON/INTTAL/ZLEGG,LCHA, T KNCH 3 JEGG,JLARV, JJ 1,2, 0J3y | 5
1270 _i;g_,*LPIX,NLPIX,IDAY.IFINAL,PRMT(S),AUX(l&,ZS),TEMPER(Z@,SS),NTEMP,
- 1280 - - - *T1967P,TCUT(25) | e
~=1290" T DIMENSLON TTT 125,251 ,CP(25,1),6(25,195PSAC1),PSAD(L], IRALS)

1300 ' DIMEN510N~E(25,1).ExNV(zs,zs),CE(ZS,SOO),A1(25),Az(zs),Aatas)

1310  DIMENS 1IN AMAT(25,25),Y(25),5UM(25,10),PRTAB (25,601,

-=:1320—ww—~*—=#vr4FE1500).ADULT(ZO),DECY(ZS,ZS),SLINV(IS,ZS),UINV(ZS.ZS)'
---1330  COMMON/MWGHT/GG(25),ALI25),KAGE, NJUY :

= 1340 . "-Ti.CDMMDN/MIGRT/TMIG(IO'B)iNCleNCJZoNCﬁB.YJl(25:10),YJ2(25,10),
o 13 50 B e | Y J3 ( 25 ’ 1 o) T e e ~~»--~~-—'—~--~--‘.~-~~~~ et s ’

1260 COMMON/COMPRT/NCCMR, TAGE(10), TEAGELID)

1370 '  DIMENSION DERY(25),TEMPT1(25),TEMPT2(25) o
1380 - COMMON/IDSTEP/IDTE, IDTL, 10TJ1, IDTJ24ADTI3,IYR - oo
. 13%0° . COMMON/EGIND/NESP,PTHPE,PNEGG] , PNEGGZ, PLPROD, PLPTEL,

- 1400 3PLPTB2,PCEGGL,PCEGG2, PEAVG e S
h—iélo-m-“—"~~——-~CUMMDN/LVIND/NLSP.PIMPL.PNLARI.PNLARZ,PJlPRU,PJIPTl.PJIPTZ'

1420 sPCLARL,PCLAR2,PLAVG = : o

1430 COMMGN/J1IND/NJLSP,PIMPJL,PNJ1I,PNI12,PCI11,PCI12,
1460 o3P J2PRO, PJ2PTL, PJ2P T2, MJUVE, PITAVG - = rm 7 T e
21450  COMMCN/J2IND/NJ2SP,PIMPJ2,PNJ21,PNI2Z,PCI21,PCI22,

@ 150 sPJ3IPTN,PJ3PTC,MJIUV2, PJ2AVG o
'WI&?O“‘"‘“"“"”““'CEMMUN/J3}ND/NJ35P,PNJ32.PCJ323PAIPT&,PAIPTC,HJUVB
1480 | —= CCMMCN/EIMP/CONENT,CONIMP ,PEENT,PREEL, PLENT,PRLEN,
1499 SPJLENT,PNJIEN,PJ2IFP, PNJ2IN,PISTMP, PEJIIN |

AN

it e s e e it ot e e 2 el 4 e e b e et st

N,...._._._s.:s o



820 TCJ1(J)=TCIL(JI/CONSTE

.—~d695~—~—“—ﬂ—888 CONTINUE 7~

"=#¥7°5'r~~:w:cl SE=DT o e T

w—SdO# — CUMMUN/TIFSTP/SL §J195J2,5J3
05 . " COMMON/RANDV/ IRAN, DYY(ZS).SDYY(ZS)
1510 o - - KFIRST= O

—1539" ——TNCJ1=) - -
1540 INCJ2=1
1550 INCY3=1

=—=1560 ~————————HNDT=0" - w:;:»- ;;?;~€-g,,jap;f,,tgfjj—fﬂw¥*~wmww~

©. 1570 TLAST—V.

: 1580 - =CONST1=1000./(5280. #23) - v /ét-”;;“"tlflooé;"s

L;w1590m~mm_;mcﬂ_4,-~__w
. 1600 ' . 1PP=0
1610 . ToTLP=C.

. 1630 . TOTJ2P=0..
1640 T po 2 J=1,13

ADULT(J)=0, """ 77" e e o s e
DD 3 J=1,NSEG : ’ . :
DD 3 L 1, 60

— CALL INPUT
77.p0 888 J=1,I1END

1620 ————"—"=T0TJ1P=0% " e S R T T T T T

L PEC(II=FECLY)
| PRAT(J)=FRAT(J)
1694 PMAT(J)=FMAT(J)

1696 - - DO 621 J= 1 NSEG . .:"7'
697 CpsaCd)=svALY)

T1698 —— P SAD LY ) =SVAR(I) T
1699 621 CONTINUE - |
1700 | CALL INTIAL(NSEG,NEGG,DTE,DTL,DTI1,DTJ2, oT)

_ PEQUAL=AEP :
. IF(I0OPT.EG. l)CALLDUTPUT

j CCNST2=0." " T
D8 5 1=1,NSEG
SJ21(1)=0.

—1F (IFACTR. EC.I)SJZI(I) FVJZ(I) - T
S o TEMPL(I)=0. | SR
.5 CONST2= cowsrz+v1(1)-—— mac,cn¢$f2;=r“‘

Ly g90 D0 4 J=1,NSEG < T "
1780 DO & L=1,JEGG
1790 - 4 CE(J,L)=0.

1795 —————=—==—-DC 911- J=1,NSEG" e
- 1800 T TCE(J)=TCE(J) JCONSTT RN
1810 . . TCLU)=TCL(J)/CONSTL

1830 ' TCJ2(J)=TCJ2(J)/CONST1
1840 TCJB(J)‘TCJB(J)/CDNSTI

——4845 e @ F L~ CONT INUE - e —
1850 . MSEG=NSEG-1 -
1860 ~ C

1870 -~ C—-~—Rl IS NUMBER OF EGG AGE- GRDUPS/DAY e e

1880 © RI=PEAVG/OT
1890 (o

e e i~ e e S




AT T i on il -

o 00 - -**—Clwu-v AUX(1541) IS A SNITCH USED "IN~ THE RUNGE KUTTA TD DETERMINE

9190 C . IF MIGRATICN (AUX(I5,1)=59.) CR ADVECTION AND DISPERSION
1920 C . taUx(is, 11=0.) 1S T3 GCCUR. . , -
.____41930 o ——————— s c_._._.__._. e i s ,‘ ».—, R ‘ RS- ‘ - ——— ~~__.——- .—._ .- L LI

1940 AUX(15,1)=0. e I : :

1950 - C _
#71960‘*‘““*”—-”—”—PERFORM COMPUTATION FOREGG™ STAGE ONLY T e
; C ~  COMPUTE EPSILON- -EP L e v-‘ ST .

C B T o
e O 0 100 J=I,MSEG Lo _ R e . -
 TEMP=SLEN(J)+SLEN(J+1) S
100 EP(J+1)=SLEN(J+1)/TEMP
~—EP(1)=0. e - - -
EP(NSEG+1)=1.0
c - - FLE L .
AR COMPUTATION OF EwArRxx, WHICH REFLECT CHANGES IN MIDPOINT CONC
C LCWER DIAGNOL IS A1l ‘ ' -
C R .
~~f—~~fm~—-oo 125 1=2yNSEG — I e ST T T
.- 125 Alt1)=.25% EP(I)_H - - S
_ c . ' e
R S MAIN DIAGNOL TS AZ o
C
DO 130 T=1,NSEG"
0~ T30 AZ(I)—.ZSv(B +EP(1+1) -EP(1))
_ S g
N UPPER DIAGNOL- IS A3 -
ot — C- e an e S e et 4 e o = it b —
DO 135 1=1,MSEG
‘ 135 A3(I)-.25~(1.-EP(I+1)) v
i —A3(NSEG) =0 o~ A ~
o g T iy /
(o T;, COMPUTE THE INVERSE OF THE EMATRIX
CALL TMXINV(AI,AZ A3 ,NSEG, EINV AL, GG.SLINV,UINV)
C . . ,
DO-136-J=1,NSEG" e e e e e
.. SEP(J)=GP(J) N = Sl s
IFLIYR.GT.0)60 70 136

. 4
136 CONTINUE
140 DO 141 J=1, NSEG } S
o e =141 6GP () = FVE(J)*FLDAT(KPLANT(J))*QP(JDIVI(J) st o
C S

C CUMPUTE PRUDUCTIDN VECTDR F. : .
z I C e e e e et i v s i g o e S e . e mn e g e T
2335 ISk=
2336 ' Tk= 0. o :
~=2340 -~ ———=————NLPIX= PLAVG/DT+ 0001 = gna-g-; e ST
2350 : KEY=1 : - ' - -
2360 C### 2ussxsed B 6 G' S E C T I [] N ¢¢¢*¢:#¢#¢¢¢##¢#¢¢#c##
2361 - - IRAN=TRA(1)" o s m — e e
2362 _ IF{IRAN.NE. 0)CALL GROSSK(DYY,SDYY, DTE NSEG,SVE)
2370 _ wRITEte 12) B

———— ._55- e v el



~22380 -1 2 FURMAT(]HI,QOX,'BEGIN EGG- PRUDUCTIU&"//) i =

90 . . 148 TOT1=0. _

2400 - - 150 DC 200 J=1,NSEG ‘ o o o
2410 = F{Jy;1)=DT2AEP* PP(LEGG)°N1(J LEGG)/(TP(LEGG) TLAST) T
2420 " TOT1=TOT1+F(J,1) -

2430 200 CONTINUE- - :
*_vzqt.o R & ) g I
< 2650 c‘ : HRITE DUT NUMBERS IMPULSED ev SEGMENT LT '
; 2460 c S .
—2470 " ~——1F(PIMPE.EQ. l)wRITE(6 2511T0T1, (FUJ,2),d= 1 NSEG)'“””“'"““”““‘“"
- 2480 . 251 FORMAT(1H ,14HEGGS IMPULSED=,F15.0,8i(1X,F10.0))
2490 DC 2066 J=1,NSEG o S
w--zne F(J.l) F(J 1)/VId) - = ~,¢;,-;;;f1_;-;n~e~.-'«~zm e
N o
_ C ,,'_ CDMPUTE INCREASE IN NIDPCINT CONC. (TR ). DUE TO IMPULSE
_._25 30 —— C - e e -~——~--~'---'_-——-- <
. 25490 CALL MXMUL(EINV FANSEGs1,CP) ' -

. 2550

SET FIRST AGE GROUP CDNCENTRATIUN ----- —

R :DD 210 JN 1 NQEG
~210 CE(JN,1)= CP(JN 1)
250 FORMAT(1X,F5.1,'='4F5.1, 1X,'AN“"9(1XnF10 0))
GO0 TU(301 400) KEY
CALCULATE E INVERSE * A. R
CDMPUTE THE EXCHARG: CDEFFICIENTS BETNEEN SEGMENTS.

Nono

301 IF(T.GT. o.)co 10 305 -
- CALL DICAL(DI EI,AX SLEN NSEG LCHA)
—¢ - — N —
C CDNPUTE ADVECTIUN AND DlSPERSIVE CUE&FICIENTS IN MATRIX B, AMAT
¢ e R .
~—CALL" AMACAL(AMAT LCHA) e — ‘ e
c _ .
C . COMPUTE E INVERSE A AND STORE IN ruraxx TTT.
C— — v o o
CALL: MXMUL(EINV A%AT NSEG.NSEG,TTT)
o N 300 CONTINUE . L B T
: '"—"—2770-—»-——~-———~_—C—-~———————— — [ S . o P - f o . . e
C CHECK CURRENT TIME, T, WITH TIME TQE FOR NEXT CHANGE IN FLOWS,
C AND DISPERSIONS, EI.
C = TR T A = G —m e e T D = - e
305 IF(T+.0001-TQE(LCHA)) 320,310,310 :
c ; ' ’ T - ST E e "-:'»--:-~. T e
(o ——USE"NEXT PAIR OF QI AND EI " ——————————— 77777
c , , , A o . v

310 LCHA=LCHA+1 | | S A
IF(LCHA.GT.NCHANG)GD TO 3207 e e e o
C RE-CALCULATE E INVERSE » A IN MATRIX TTT. . '
C NCHANG IS THE MAXIMUM NUMBER CF CHANIES. -
“= €T T PERMITTED IN FLOW AND DISPERSION ARRWYS, ~ ~ 7" 77 =7
c
C

Q1 AND EI, RESPECTIVELY, :
DICAL COMPUTES THE EXCHANGE CGEFEICIENT (DF BUUNDARY CDh .)

\

"a56=T T



llbo——~—-c-————«aETwEEN SEGHENTS BASED UPON THE MIDPOINT CINC. o wmms— e
2930  C L

2940 . 306 CALL DICAL(DI.EI AXySLEN,NSEG, LCHA)
5950 . e i e
2960 c AMACAL COMPUTES THE MATRIX OF COEFFICIENTS WHICH DESCRIBES
2970 d THE ADVECTICN AND DISPERSIUN CF CONC. IN EACH SEGMENT.
2B e G T T T T B - TS e i e
. 2990 . . ;;_CALL AMACAL(AMAT,LCHA) -

;3000 C - ' T e T S
—-3¢19 € COMPUTE 'E INVERSE = A S MATRIX TTT WHICH IS N X N 7 7777777
3020 c . - o

3030 ‘ CALL MXMUL(EINV, AHAT NSEG NSEG, 1)
?ﬁgoqgw-_ BRI o I [P — s et e e e i e e .,:"_ e et e e e
=+ 3059 .. C . USE PRESENT VALUES FCR QI AND EI,

23060 C CHECK CURRENT TIME, T» WITH TIME TP FOR NEXT CHANGE IN EGG
—-3070——C “PRODUCTION.™ _ _ o
3080 C : ‘
3090 320 IF(T+. 0001- TP(LEGG))400 330,330 -
=_—3100‘“-——————330 LECG= LEGE+1 - ——— e

| CHECK CURRENT TIME HITF LENGT!— GF SPAHNING, TE,_ 0 DETERMlNE
Z1F--SPAWNING- IS CONCLUDED BY" TEE ABOVE TEST — T
WHERE TP(I.NEGG) TI"\E AT WHICH PRDDUCTION IS TO CHANGE.

~ e mh’n

o IFA(T+.0001)-.GE. TE)-6O-TO-600-
CTLAST=TRILECG-1) . o

~——co 10 148——>'

C
d SET MEGG 10 THE NUMBER OF EGG STAGES STDRED IN JEGG.
=C= e e
- 400 MEGG JEGG
¢ - - L e LT E
C- SET NI TG CURRENT 'NUMBER OF " EGG STAGES T T
C o _
: Ni= RI¢(T+DT)+ 0001
e e s
C Ll LIMlT FOR EGG STAGES Is IN. JEGG A
C.: L
- IF(NI“.LT.- MEGG) wecc NI-
DL 437 J=1,NSEG -
. 3330 437 XCE(J)Y=CE(J,1} B ' -
_______ 3340 —— T COURT =1 e ————— e e
¥ 3350 -~ 431 CONTINUE S A . :
3360 C ‘ I B
—~3370‘--—~{-~——~‘CDHPUTE TOTAL EGG canc e RS — s e T
3380 C PER SEGMENT AND STORE IN THE ARRAY FE. -
3390 - C _ , o
=—36400-————— e D0—432 -3y NSEG S e T T
3410 St FEWS) =0 S = C T
3420 .. DL 432 L=1,MEGG B R . oo
S 3430 ——— 632 FE(J)=FE(J)+CE(J,L) e e e e e T T
3440 . IF(ICOUNT.GT.1)60 TO 8610
3450 IF(PEENT EQ O)GD TD 8610




O T AR S T T P SR i

K20 e o e T T

K1=MGD (NDT,PNEEN) R e S
 IF(K1.NE.0)GG TG 8610

e =——=TF(1YR.EQ.0)GO TO 8610

D0 921 J=1,NSEG
CXENT(J)= FVE(J)*QP(J)*FLGAT(KPLANT(J))*CUNENT*FE(J)

WRITEt12,8615)T, SKZ,(XENT(J).J 1,NSEG)
CALL PARSUM(XENT,TE, T,ASEG ISW)

18(1X,F10.2))
8610 CONTINUE -
T Gp 435 KeMEGG,1a-l
DD 433 J=1,NSEG

CALL MXMUL(TTT,G, NSEG 1,CP)

DO 1460 J=1,NSEG

1460 DERY(J)=CP(Jy1)

CALL MXMUL(UINV,GoyNSEG1, CP)
: DC 1465 J=1,NSEG
-———*——1465 DERY(J) DERY(J) CP(J’4)~

c .
c ff:'PERFURM RUNGE KUTTA
_,,._M.___.,__C_._;_.____ e e i e e s - -
STEP= DT/FLDAT(IDTE) a :
CALL RKUTTA(STEP,Y,DERY,UINV, AUX NSEG, TTT,G,CP,VI)
-~~1ﬁ3mCALLPATCH1(G CE,K, Al,AZ A3, VI TCTAL,NSEG 0y STEP,DECY:GQP)'
c .
'C','iﬁ SET LL INDEX TU STDRE AGE GRDUP AT TIME T+DT.
- C. ‘ . - me e i e -
LL=Kk . »
IF (ICOUNT. EQ.IDTE)LL =K+1
, ,mm:_ag 1505 JN=1,NSEG - “M"fﬂmmﬂmuu,“_ﬁu s
c L o arE e o
- 3870 C " IF ANY "AGE GROUP IN ANY SEGMENT 1S NEGATIVE R
——3880 - “““”C‘“”—"PRINT TIME,SEGMENT,AGE GROUP, AND AGE GROUP VALUES 77777
3890 C
3900 244 FORMAT(! T".Fb 1,1X,'SEG=" .IZ lx,'ABE GRP=',13,1Xy
——3910wmw"—"—~—~—*'NEG ----- CONC="',F15. 0) - - : i e e T T
" 3920 C ' : : ' o
m 3930 C SET NEG AGE GROUP TO ZERU B
3949 - --C-- 70O AVDID INSTASIL!TY IN FUTURE RUNGf -KUTTA CALCULATIUNS. -
3950 C : .
. 3960 ' lF(Y(JN).LT.O.)Y(JN)-O.
/,_'., e e e e o e e e e

———921—5K2=SK2+XENT(J) o e

8615 FORMAT('@3aT=*,F10.2," EGG" EuranaED=ﬁ~F15.o,'#tttt'// e

S ‘C“—“‘“SET THE ‘ARRAYS™Y "AND™ G TC CURRENT AGE “GROUP CONC.”
o C .
LI, 11=CECJ,K)

33 A =CE (3K s g e
o | TEE, T | - g}
C.0 i coMPUTE THE CHANGE IN CONC. DUE TO. ADVECTIUN AND DlSPERSIGN _
C————WITHOUT DECAY. ™7 =7 S S
c . |

“EALL DECAY(SVE,SVO,FE, TCE DECY VI,NSEG AI,AZ,A3,GQP)'“f“@”“““““

ol -CALL MXMULLEINV,DECY,NSEG; NSEG 5 UTNY )~ —m s S s



70- —"-——rsos CE(IN,LL) = Y(JN)'““‘”’ T T T S
g0 . . - C : - wF B

3990 - ~  CALLPATCH2(G,CE,LL,A1,A2,A3, VI.TOTALI TOTAL,NSEG, .
40007 SEINV,CP,TNUFBR) 77" | | .

4010 435 CONTINUE | » | : -

4020 . "~ ICOUNT=ICOUNT+1 | A B a
=403 —IF(ICOUNT.LE.TDTEIGD TO 431~ T T T T
- 4040 .. DC 438 J=1,NSEG e S mTe

4050 438 CE(J,1)=XCE(J) L T R DR
4060 — ~———-——""NDT=NDT+} "~ - ; ' = e e i

4070 . C 5 ' . ‘

4080 - C UPDATE CURRENT TIME.
== 4090 ===l e e —
©o4100 o T FLUAT(NDT) DT
4110 . O ' | ST T .

-L44120~~Wf—fc'—~—~1PP 1S NO.-DF TIME STEPS(DT) SINCE LAST PRINTOQUT 7~ - o

4130 c -

4140 IPP=1PP+1

41 50—
74160

HGM IS THE INDEX WHICH PUINTS TD THE LAST AGE GRPUP CALCULATED

e XaXaXn

£ 4170 7 ;THE RUNGE KUTTA CALCULATIDNS FDR TIME T+DT.. _
=4180 N R
' 4199 MGM MEGG+1

4200 :

=4210

: 220
CE 39

‘_LUMPARE IPP TD NFSP TU DETERMINE WHEN- PRINTOUT lS TU'DCCUR.

e

CIF(1PP.NE. NESP)GC 10 487 R

G260 R T TE L6, 25511 T -””“*5"f?7' - S e
- 4250 ' . 1PP=0 o T a » :
4260 T072=0.

——D0-481-LL=2yMCH
- A4=FLOAT(LL=2)%DT .
. AS=FLOAT(LL-1)%DT | : L |
_"CHANGE CURRENT AGE GROUP CONC.y LUy  TO-TOTAL NOS. — = =

£-4300 ¢

4310 c CE 1S THE ARRAY IN WHICH ALL AGE GROUP CONC. ARE STORED BY SE

4320 C LL IS THE CURRENT AGE GRCUP CONC. T BE CHANGED TO TOTAL mns.
—4330 C——————SEGMENT AND STCRED IN THE ARRAY G, - = === —:= -

4340 C. . Al, A2,A3 ARE DEFINED ABOVE IN THE E MATRIX. “

4350 C VI 1S THE VOLUME PER SEGMENT. L
4360 -——C TOT1 1§ THE TOTAL NUMBER OF ORGANISMS “IN THE' AGE GROUP LL.

4370 C NSEG 1S THE NUMBER OF SEGMENTS THAT THE ESTUARY HAS BEEN

4380 C ~ SUBDIVIDED INTO. N | .
=4390 ~-—-=C —TNUM- EFFECTS THESE CALCULATIONS. === —=—m=mr s " = =
< 4400 ¢ S A R
= 4410 CALL TNUM(G,CE,LL,Al,A2,A3,VI,TCTI,NSEG) . |
4420 1F(PNEGGL.EG.1IWRITE(6,25C) A4, AS.TDTI,(G(JJ.I)TJJ 1; NSEG)

4430 255 FORMAT(IH ,S5H®s%#%,4HT = ,F8.2,6H DAYS )

4440 TF(PCEGG2.EQ.0 .AND. PNEGG2.EQ.0)6O TO 9301

4450 —- ¢—- ST e e e T e £ g T I i T T

4460 .  C FORM 0T NUMPERS(ALL AGE GROUPS) BY SEGMENT

470 . C | S o
" 80 PO —.-» - -—-— D 0 930 2 J J I N S E G . . J - e e e v e e s e e e o e o 5 e

64490 9302 TEMP1(JJ)=TEHP1(JII+G(JJ,1) :

4500 | 9301 IF(PCEGGL.EQ.0)G0 TO 9310

. 4  .—_59-.



4 10 .__Mf,;“e_“.f_,u;_,“_m“.“_;_nﬁ-“m,w,;_a

20 C COMPUTE AVERAGE EGG CEhCENTRATlENS
4530 . C _
2*“4540*"““"“~~———~oc 9304 JJ=1,NSEG o S e T T T =
4550 9304 G(JJ,1)=G(JJ,1)% CONSTI/VI(JJ) .
4560 . TOT3= I TOT1#CONST1/CONST2— Total Estrard Voluwme
570  WRITE(6,9001)A4,A5,T0T3, (G(JJ31),0J= 1 ,NSEG) T -
. 4580 9001 FORMAT(1X,F5.1,'='4F5.1, 1X,'AC L9{1X,F10.4))
- .4590 9310 CONTINUE | '
a0 g g U N B _ e
4610 C 70T2 1S THE TCTAL CF TOTl..
4620 C i |
4630 - ————-T0T2= anz+1011 e e _ww~,¢?;,¢r;++~wwwu
. 4640 481 CONTINUE ' '
4650 F(PNEGC2 .EQ.1)KRITE(6, 488)TDT2,(TEMP1(JJ) JJ= 1 NSEG)
4660 488 FORMAT(1H ,18HTOTAL ND.LEGGS) = »9(1X,F10.0)) 77~ o e
4670 IF(PCEGG2.EQ.CIGG TO 9320
4680 DO 9312 JJ=1,NSEG
— G(Jds1)= TEMPI(JJ)*CDNSTl/VI(JJ) .
9312 CONTINUE N - jgf '
-7 1pT2=TOT2? £CONST1/CCNST2 o S :
i WRITE(6,9002)T0T2, (G(JJs 19,9921, NSEG)‘““
9002 FORMAT(1X,10HEGG CONC.= ,IX,'TC- ,9(1X,F10.4))
4740 9320 CONTINUE
4750~ ———=———D8 9313 JJ=1, NSEC'-
‘@ 760 . 79313 TEMPLIJJI=0. .o o0 :
¥, 770 ‘487 CONTINUE S
—4780 .LTT“DTE)GB“TU”BOO““““"" =

....'}_._ﬁ-__-f————-—q FLT+ .OOOvl )7

CUMPUTE LARVAL PRGDUCED

.GT. 1) GD TD 510
DG 500 J=1,NSEG

;'490 IF(LP!X

510 TF (LPTX"

DL 495 L=T. ,‘NLPI X : S N T . .
495 SUM{J,LI=D. o v
500 CGNTINUE

CUHPUTE TGTAL PRDDUCTICN FUR DAY IF EQUALITY HDLDS

¢

.GT. NLPIX) GO 10 528
CALL TNUM(G,CE,MGM,Al,A2,A3, VI TGT1,8SEG)

C |
N TOTLP IS~THENTDTAL»NUMBER»UF~LARVAE PRODUCED .~ -
TOTLP= TUTLP+TET1 : B

c e e e e

C CUMULATIVE FOR ALL TUTALS TAKEN AT THE END OF A DAY FOR EACH
C A
S STORED  IN TUTLP;““F- mo T
515 DO 520 J=1,NSEC
520 SUM(J,LPIX)=G(Jy1)
- LPIX=LPIX#1 — e < e
C .
: C IF SPAHNING lS hDT THRU, CDNTINUE (ALC'S AT STATEMENT 300.



~—-8050- ——C~ e e e e - e e e e T e e
60 ' 525 IF((T+ 0001} .LT. TE) GO0 TO 300 R '
5070 T ' .
——5080‘"*“"”C“”““”"PANNING 15" CD%FLETE. SEY IMPULSE EGG PRDD TO ZERD, AND

5050 C : CONTINUE CCMPUTING LARVAL PRCD. DUE TO REMAINING EGG CONC.
5100 C '

~-5110 . TE(T+.0001) LT, (TE+DTE-DT))GO TO 600 e g
. 5120  ©  52€ IFINAL=TFINAL+1 R -

© 5130 ~ IF{IFINAL.CT.1)60 10 1000 e
_.—-51 "0 - - L - e samnad ———— ———— i i = o - - - ——- —-j—-——-———----.-ﬂ_r»— -y ——
- 5150 C  LARVAL PRUDUCTIGN TABLE (NO. LARVAEIDAY)
5160 = C _ | . , :
—=5170~———-528"D0 540" J=1, NSEG —— e b e e T T e T
5180 . . ... DD 530 L=1, MLPIX coeen L0 ol e i :

5190 C | | | s
—§200 "~ €T~ EACH ROW 1S AVERAGE FCR KLPIX#DT DAYS =~ =
5210 C
5220 530 PRTAB(JyIDAY)=PRTAB (J, IDAY)+SUA(J,L) | ,
——5230-f~_—w-m—540 PRTAB(J,IDAY)=PRTAB(J, IDAY )/ {LPIX=2}&DT) ~ = omr ="
575240 - - PRTAB(NSEG+1,IDAY)=(LPIX=1)#DT==" A
5250 .07V 1IF(PLPROD. EQ.I)NRITE(é 596)1DAY,TOTLP, (PRTAB(J, IDAY) J 1, NSEG)
£°5260- T ggg FORMAT (' DAY='4I5," TLP=,F12. 0,8{1X,F10,0)) ~ T
5270. . LPIX=}-~ » '
5280 FeTLP=C.. o
1Y P— IDAY loAy+1« Mﬂﬂmﬁgwm.w“fffm,i_ir_ ki e s a
T | T T
&30 O TYFINAL = 1, MEANS THE CU"PLETE END nF THE EGG STAGE CYCLE
—5320 "= C"**———-HAS DCCURRED. - e e B
5330 C | | |
‘ 5340 o TF(IFINAL.EC.0) GO TO 490 K -
=5350 = LCNT IDAY 1””"“”?*'Tffaff ' y;}fﬁﬁé?ﬁ%{

5370 - 'C _?7 ND MDRE IMPULSE EGG PRUDUCTEUN CCCU%c _
. ;._.53 80 C - - - e e F sttt e = e e e+ vtrmas il i o e = 8 e S - PSP St St S

5390 -~ 600 DC 610 J 1, NSEG
5400 610 CE(J,1)=0. : '
56410 —:=r————TF ({ T+, 0001)-(TE+DTE DT))400 5264 sze S »;-rz?;a;,,,~~"~55wwm
‘5420 1000 LCNT=IDAY-1 . R ’
;5430 C ~ PATCH FOR TEHPERAYURE MGDIFICATIUN UE LARVAL PRUDUCTIUN*****
L5440 ' 6D TG 9797 =~ T -
5450 9796 T1=DTE ' ' ‘ : '
5460 DD 9790 K=1,LCNT _ _
=5470 — === T2= T1+PRTAB(NSEG*1 K) = ;s-;ﬁz~;e.,,~-s—Mﬂrﬁv~==fef~fw~»“w~
;. 5480 - DD 9791 J=1,NTEMP R AR I
' 1.75490 T KK=J-1 : o '  =; -
© ~—5500 - IF(TEMPER(NSEG+1,J) GT Tl)GU 109792 " S
- 5510 9791 CONTINUE . » ’ '

1 5520 9792 DO 9793 J=1,NTEMP P |
: '7”5530-~*——-—wm—~KKK S . e

- 5540 IF(TEMPER(NSEG+1'J) GT. TZ)GD T0 9794
. 5550 " 9793 CONTINUE

- @ssec 29794 D 9795 J=1 NSEG < -« - o e s e T
i 5570 . TEMPTI(J)=TEMPER(J, KK+1)=TEMPER (J ,KKD '
5580 ~ TEMPTL(J)=TEMPTL(J)o(T1- -TEPER (NSEG+I, KK))/(TEMPER(NSEG+1 KK+1

RN

-61-



-"——~—“—*-TEMPER(N5EG+I KK) 1+ TEMPER (J KK ) +orit e e

20 CTEMPT2(J)=TEMPERI{ J, KKK+1)=-TEMPER(J,KKK)

5610 CTEMPT2(J)=TEMPT2(J)=(T2~ ~TEMPER (NSEG+1,KKK))/
"““5620*”"“““““””"#(TEMPER(NSEG+1,KKK+1)-TEVPER(NSEG+}.KKK))+TEMPER(J JKKKY T
5630 TEMPT2(J)=.5*(TEMPTL(JI+TENPT2(J)) '

5640 o IF(TEMPTZ(J).LT TCUT(J))PRTAB(J,K) =0..
.—5650 - —=—9795 CONTINUE- e - e -
5660 o Ti=T2 '
5670 ' '9790 CCNTINUE
-—5680 e KK S W= z - e i e T me e e
56990 C
5700 C PRINTOUT. DAILY LARVAL PRCODUCTION PER DAY BY SEGMENT Ano
w5710 - G—=——TOTAL DAILY- PRODUCTIUN (ALL - SEGMENTS) ez e o
= §720 A 9797 CQNTINUE ‘ '1-f*¥re S
. 5730 RV lF(PLPTBl EC.l .UR. PLPTBZ EC. 1)HRITE(6 9101) ‘
igq40 == T§12=0, 0 T T o i = e e
5750 DO 9705 J=1,NSEG

. 5760

9705 TEMPTI(J)=0.
i ——D 0" 8000 “JK= 1 LCNT

DO 8005 J=1,NSEG e
TEMPT1(J) = TEMPTI(J)+PRTAB(J

=-58C0 " JK )= PRTAB(NSEG+1 JK) """""
5810 8005 S11=S11+PRTAB(J,JK)
5820 S12= 512+511*PRTAB(NSEG+1 JKIY i} A
—=5830 mi_Mfm__lF(PLPT81 EQ.1JHRITE(G, 8010)511.(PRTAB(J JK)yJ=1y NSEG) S
240 78010 FORMAT(! PTABLE '»F12.0+1X, 8({1x,F12.01)
850 . . 9101 FORMAT(1H ,10H***¢##**¢* 23HLARVAE PRDDUCTIJN TABLE,‘
"—5860 o e #10h¢¢¢¢¢u¢¢¢#///)
- 5870 8000 CONTINUE
5880

£ 5920

—PRINTOUT- TOTAL NUMBERS- PRUDUCED ;;fwgqu;;ﬁfg;aAsw5~:mgrr

“*:wIF(PLPTBZ EQ.I)HRITE(b 4891512, (TEMPTI(J)»J 1,NSEG)
489 -FORMAT (1H-

, 18HTOTAL NO. (LARV) -.Fls 0,8(1Xx,F10. 0))- S
5930 GO TG(9796,1001), KKSN :
59490 1001 CDNTINUE

—=-59 50 el == st
5960 c¢¢,¢¢,¢¢*¢¢¢¢¢¢¢¢¢¢ L A R"V‘ A“ L j"$7-E”_C' T ‘I HU N CaB BB H2

5970

‘—5980“”“;—“C_“'_—‘RE INITIALIZE CUNCENTRATIDN,

C
PRUDUCTIUN AND - TEMPCRARY ARRAYS

5990 C
5991 IRAN=TRA(2) -
5692~ ~FF (IRAN.NE.O)CALL- cknssx(ovv SDYY,DTL NSEG gyL) T T
.. 6000 DO 1010 J=1,NSEG _ | o e e
. 6010 | CP{J,y1)=0. S O P
igp20-—————TEMP1(J)=0. """ - - e
- 6030 F(Jy1)=0. o
6040 G(J,1)=0. 'v~$“ - o 1 o
— 6050 D0-1005 L=1,500 - —— — e
6060 FE(L)=0. | | , T T
607C 1005 CE(J,L)=0. oo T N o
6080 . 1010 CQNTINUE _.mﬂm”nw_w;mAﬂgm_“;w“ﬁmwm_;“fnwww“Aﬁﬂ_wm,_gfwwuw@m
6090 C | |
6100 C LeHA INDICATES THE (CURRENT FLOW AND DXSPERSIDN CUEFFICIENTS

ee2-



C

___:.ilAlo.A,_..________'c_,-_..__...__,—_TBEING USED- S —— SRS — e e
20 _ - ] e - z"::""_'." vl T : _-.'-y—-:: . ~_: = . . o -

- 6130

6140~

6150
6155

" LCHA=1

NDT=0 — " "TTT T S
- TeDTE . . . o |
I1S=

—6156
. 6160
- 6170

~-w~-»-e-1 e T T T T T T
C . -
¢ IDAY IS AN INDICATOR WHICH 1S USED TO OVERLAY A PREVICUS

';”6180 e oG- ——=PRODUCTICN IN THE PROD. TABLE - PRTAB.- o T T

. 6190

. 6200
—6210-

.6220
‘6230

240

- C

IDAY=1 "

—LPIX=1~
IFINAL'O
C o

C '~ BEING USED.
C .

xPCNT 1 }E*,zf?;ﬁ§“lV»?7€-if-fﬁ 5_7f“?ﬁfﬁﬁ;?~A rg,L;A?ﬁ;:?m:it;mﬁ

RI- lS THE NUMBER UF LARVAL AGE GRUUP$/DAY

RI PLAVG/SL

NL-IMP=NUMBER- OF -LARVAL - IMPULSES BEFORE ADVANCING T T
THE NEXT COLUNN OF THE PRODUCTION TABLE. S

~NLTMP= PRTAB(NSEG+I TPCNT) $R1+.0001 . e

6560 |
6570 — —————— = KEY =] e e A ST

. 6580
6590

C .
B NLPIX IS MAXIMUM NUMBER CF AGE GRUU?S T0 BE AVERAGED INTD THE
C

_NLPIX PJIAVG/SL+ 0001 R S S T
TOTYLP=0, == T e

C
C JLARV= MAXfMUM NUMBER OF - LARVAL AGE awups

(]

JLARV DTL/SL+.0001 - ':_l‘ oLz ;a f” ”

“—“‘““";“““IIT IS AN INDICATUR WHICH DETERMINE$ WHEN PRODUCTION IS TO BE

'a)

117=0

HITHDRANA BY THE PLANT.

6600

6610
6620

I J—
C  COMPUTE RATE AT WHICH LARVAL DRGANISMSIN 126 SEGMENT ARE TO BI
C
c

_ DD 1096 J=1,NSEG
11096 GCP(J) FVL(J)*FLUAT(KPLANT(J))*QP(J)#VI(J)

1PP= 0)

C - ’ ’ ' S e :
e *'““CDMPUTE LARVAL PRDDUCT!UN E R — e PSR T
c. . . .

HRITE(b 1097)

~63-



o 30~~~--~——1097 FGRHAT(IHI,QOX,'LARVAL secrxnu'///) i

40 1099 TpT1=0. :
. 6650 . DC 1100 J=1,NSEG R o
. e 6660 . --»———‘«‘.—--Cv " - - ———— R e e o o i i B it ——— ——— o e Teeememe = e m
6670 C - F CUNTAINS CURRENT LARVAL PRDDUCTIUN PER SEGPENT {TOT KO./DAY).
6680 C ,

6690 e F (Y51 }=SLSPRTABLJ, IPCNT) = =7 ~ﬂ_¢5;;;~ww-“:—;fWWjj

8700 € ‘ A

- 6710 - C - TOT1 lS THE TDTAL LARVE PRDDUCED IN ALL SEGMENTS.

'.___6720 - e CA-W.._‘_-__.—__— e e e i e J e el am e ot e e ———- - i et et 4 @ e i e ,.- -
6730 ‘ TOT1= TCTl*F(J 1) ' o - '
6749 1100 CONTINUE :

. ——6750 - —=-—"———1F (PIMPL.EQ. LIWRITE (6, 252)TOT1, (F(Jgl) goJ=1,NSEG) - =

.. 6760 : - 252 FORMAT(1H ,14HLARV IMPLLSED-,FIS O, B(IX F10. O))

. 6770 o DG 1150 J 1 NSEG _ : L :

.__M6-l 80 ..4..,-~..___._,C_._-_-... SN e e i ¢ o e e £ e S £ e e e e e - USRI PR e -
6790 C ‘NOW CGNTAINS CURRENT AVERAGE LARVAL IMPULSE CONC. PER SEGME‘
6800 c

 —6810--———1150- F(J,l) FLd l)IVI(J) ;wz;;;fym:.ﬂ.ﬁqvw~~7:ﬁ;»:f;~4-.,-__, -
ﬁ,Cf CDMPUTE E INVERSE b F CP' THE EHPULSE AGE GROUP CONC
c , -2 e e e e [ R, [
CALL MXMUL(EINV FyNSEG 1, CP)~
c .
e T CE(J,1) CDNTAINS THE IHPULSE LARVAL CONC. AT -THE MIDPCINT
- C* GF EACH SEGMENT (NHEQE J ly...,N REFERS TO THE SECHEAT),
e e e o b o i ___.,Du, 1 1 7 5 J 1 h S EG : HILE S P — == ‘- 2' LRI S :; e AT R -.__‘..-.....M..,. -_ o
1175 CE(J,1)=CP(J,1) : B S
: C : '
A KEY 1 FUR FIRST PRDDUCTIEN AND KEY 2 FUR ALL UTHER PRDD.'S
C?- o o B B
S GU TD (1301 1320)1KEY
C. : I -
C "‘ CUMPUTE EXCHANGE COEFFICIENTS.
~-——=—1301-1F (T, 6T.DTE)GE TO 1300 ——- T
o - CALL DICAL(DI;EI:AX.SLEN NSEG LCHA)“’ : T s d L nEe
'f—~~C—————~CUMPUTE ADVECTION AND: DISPERSIDN CﬂEFFICIENTS AND STURE IN MA‘
c : _
: CALL AMACAL(A%AT LCHA) ' - o
SR S - ' i e
C E' CUMPUTE E lNVERSE b A MATRIX AND STﬂRE IN MATRIX TTT.

C

e CALL - MXMUL (EINV, AMAT,NSEG,NSEG TIT) - oo o s
1300 CONTINUE ,

, C - - o , :
T C" : BN !NCFEMENT COU NTER ;I lT - T T B e R o o
S nuT=nTa R o
..... C ».A.....A o J— S - - et i [, et e
C _ IF I]T 1S GREATER THAN NLIMP CHANGE PRUDUCTIGN.
C




»47170w94-~—~—--IF(IIT NLIHPI - 1320 1320, 1305 - rf”f_f ?““gif»ff?f‘;“”;;“f;“‘”

0 . C
90 c " 1F IPCNT IS LESS THAN LCNT - INCREMENT IPCNT TO CBTAIN MEXT
“—7200— C PRODUCTION IN TABLE PRTAB. "IF IPCNT= LCNT,_THERE IS NO MCRE 7
7210 - (d PRODUCTICN. '
S 7220 C o ' S | :
~-7230-————-—1305 IF(IPCNT EQ. Lcnr)cu TG 1600:~w;~e+fff#fw~ffaj¢f~f;wfwwwfjfffw<
- 7240 . - ~ IPCNT= IPCNT+1 Co e et T LR R
7250 : T‘<~,IrT 1 ' R S :
—=7260 ~~ ' NLIMP= PRTAB(NSEG+I IPCNT)*RI+. 0001 e m T
- 7270 . : KEY=2 : : ' :
7280 - 6D TO 1099
— 7290 c - — - — v U rr— - s+t s ot i . ,‘_'__._.._.. .
7300 C CHECK CURRENT TIME ; T. HITH TIME TOQE TD DETERM]NE IF NEW .
- 7310 - C _ EXCHANGE CDEFF]CIENTS AND 'A MATRIX' AND MATRIX TTT =
9320 -~ C—"""E INVERSE # A ARE TC BE COMPUTED DUE TO THE INTRODUCTION
7330 C UF'NEH-FLUW AND DISPERSION VALUES. ‘
7340 - C

—-7350———==1320" IF (T+ OOOI-TQE(LCHA)) 11400, 1330 1330
. u;1339 LCHA=LCHA+1 IR
. “IF(LCHALLE. hCHANG)GD R 1306 “q.,;m

—LCHA=LCHA-1 ‘f“"

GC TO 1400
7400 C
—77410——~——-1306~-CALL DICAL(D],EI.AX SLEN, NSEG LCHA)
__’30 oAl MX“UL(EINV AMAT, \lSEG NSEG, TTT)
4_-:__4"0~ . N P UE U = e Fonon e’ ——
7450
7460

MEGG EQUALS WAXIMUM ND. DF LARVAL AGE GRUUDS PERMITTED.

1400 MEGG= JLARV
c o E Tl - o |
; - G———N1-EQUALS" PRESENT. NG. OF LARVAL AGE GROUPS,. ==~ " ===~
7510 c o _ _
7520 NI=RI#(T+SL-DTE)+.0001
:—4530»~—r—f—7””, IFCNI oLT. MEGG) MEGG=NI-
= 7540 . 7 DD 1437 J=1;NSEG
7550 1437 XCE(J)= CE(J, 11
—7560 -——=1COUNT=1" ="~
7570 1431 CONTINUE
7580 C -
B0 0 S — COMPUTE-TOTAL LARVAL CONC FOR EACH SEGMENT WHICH 1S TO BE
7600 - C . USED IN THE COMPUTATIDN oF THIRD CRDER DECAY RATE.
. 7610 : C S
7630 . E(J)-O. '
7640 - DO 1432 L=1,MEGG . . : ' .
~~7650-———1432-FE(J)= FE(JI4CE (J,L) - — e T T T S
7660 ~ IF(ICOUNT.GT.1)60 1O 8611 R
7670 IF(PLENT.EQ.0)GO TO 8611 , e V.
680 - ~---—=——-K1=MOD(NDT,PNLEN) -~~~ o e o
690 - IFIK1.NE.0)GO TO 8611 . o ' '
7700 - SKZ o. o - s S ’

65~



05 ~—~—~~—m~—IF(IYR £Q.01GD TO 8611 ————rmm— - ~¥+}re~e»~4¢»«~¢~mm

10 DD 933 J=1,NSEG
- 7720 | XENT (J)= FVL(J)°QP(J)vFLDAT(KPLANT(J)}#CDNENT*FE(J) o
29730~ ——9337SK2=SK24+XENT(J) = et | I

7740 WRITE(12,86161T,5K2, (XENTEJ) 4 =1, NSEG)

7745 CALL PARSUM(XENT ,TB,T,NSEG,ISH) -
7750 - ——8616 FORMAT('22aT=',F10.2,' LARVAL ENTRATNED= TF15.0, taseeet// T
= 7760 | 18(1X,F10.0)) . o ,

7770 _ 8611 _CONTINUE T | o
i 9780 -~ - -DO0 1435 K=MEGGy1,-1 ~— T 77 ‘ S e

7790 | | DO 1433 J=1,NSEG o

7800 | C |
7810 1 GG AND " Y ARRAYS CONTAIN THE CURRENT LARVAL AGE GROUP CONC -
7820 € .. PER SEGMENT. .

7830 . € e aTEL L .;; '_;~'-u;vev: o
L ABED e Uy 1) SCE (K ) e e m e

7850 3 1433 Y(J)=CE(J 1K)

c: ' ' :
3~C~f~we—uDVECT AND DISPERSE LARVAL AGE GRUUPS AND STDRE lN CP ARRAY."
c_ . ‘ e e -

!
-3
1
i
H

%CALL MXMUL(TTT c NSEG 1, cp) . LoElEens '--,-,
-CALL DECAY(SVL,SVLO,FE,TCL,DECY, v1 NSEG,AI A2, A3 gap) T
, DO 1450 J=1,NSEG : -
7920 - 1450 DERY(J)= CD(J.I) . o e o :
;?7925fﬂf~-*-*“-CALL MXMUL(EINV,DECY,NSEG,NSEG, VINV) = R
i S CALL MXMUL (UINV,GyNSEG,s1, cp),' S ,

) S DO 1455 J=1,NSEG R i
l ‘f 5 5 D : R Y ( J ’ D [ =g R v ( 1 , c P ( J ’ 1 ) .,,.::...:.-_;_'.,.‘.;-;,:1.v...~ SN :'_v:.__-..w.-.-.;:;:_:: < _.;...'; ~_....._...._."‘._ .
STEP= SL/FLDAT(IDTL)‘ o R

C |
eGP ERFORM | RUNGE KUTTA CALCULATFONS g - mommmm i mms o
©C. ... STEP 15 THE CURRENT TIME STEP TO BE . WSED 1V RUNGE KUTTA.
c Y IS THE CURRENT CONC. OF THE KTH AGE GRGUP AT TIME T.
8010 -— -— C———DERY IS THE DERIVATIVE OF Y. = == S
C DEC IS AN ARRAY DESCRIBING THE TECAY RATE OF THE KTH AGE
C - . GROUP AT TIME T.
_ cﬂm._f.nux TS AN AUXILLIARY ARRAY USED BY THE RUNGE ~KUTTA. =7
C o |

CALL RKUTTA(STEP:YvDERY,UINV AUX NSEGnTTT G CP,VI)

CALLPATCHI(G CE, KyAl, A2, A3 vl, TGTAL NSEG, O vSTEP DECY,GQP)

_",Mw.ffff_f.,_LL K,,Kﬂ,w_;_-f” -

; IF (ICOUNT. EQ.IDTL)LL K+1
~ 8120 C o T ~
. §130 — —C———-STORE AGE GROUPFOR" TIME T#SL IN CE ARRAY. ~ 7~ 77~
8140 C S . SRR |
8150 . DO 1444 JN=1,NSEG - o |
—8160 ——- TF(Y(JIN).LT.0.)Y(INI=0. - e i T T
8170 1444 CE(IN,LLI=YIN). : : SRR
8180 c
8190 « - —- - CALLPATCH2(G, CE,LL.AI A2, A3, VT, TUTALJ»TUTAL NSEG,"
8200 SEINV,CP,TNUMBR).
8210 C
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20 —————1435- CONTINUE s e e
30 “FCOUNT=ICOUNT+1
8249 1F(ICOUNT.LE.IDTLIGO TO 1431 7

—g250 ~———~—"""DO 438 J=1,NSEGC T = P
8260 1438 CE(J,1)=XCE(J)

8270 NDT=NDT+1 | '

-—8289 = - —————T=FLOAT(NDT)=SL +. DTE = e g
8290  IPP=1PP+l |
8300 HOM=MEGG+]

“—~8 3 1 0 R C,- e e e e i = - [ e e e < a2 T e e e e e e e — e et oy et
8320 c IF 1PP = NLSP PRINT OUT TOAL NUMBERS OF LARVAE BY AGE GROUP
8330 C CAND BY SEGMENT AND TOTAL ACRDSS SEGMENTS.

--83 &0 - N IS R e e ot e T T -

8350 -~ 1F (1PP. NE.NLSPIGD TD 1487

8360 U WRITE(65255)T

i g37Q - 1PP=0 e - - -

8380 T0T2=0.

8390 DO 1481 LL=2,MGH

s AG SFLOAT (LL-2) 25 L

AS FLDAT(LL 1)*SL :

PLISHED BY THE RDUTII\E TNUM.

) "Vfc',_;j.".

s “—’-“CONVERT AGE GRDUP
C. RESULTS IN THE G ARRAY.
C

THIS 15 ACCOM
e T T c R e -
TR o TNUMCG CE

, yLL9A19A2yA3 VI,TUTI,NSEG)
"':,f“~IF(PNLAR1 EQ.!)NRITE((:,ZSO)AQ AS, TUTI,(G(JJ,
“IF(PCLARZ.EQ. 0 .AND. P‘JLARZ EQ 0160~ TU 9401

FORM TOT NUMBERS(ALL AGE GRDUPS) BY <EGMENT

CONC.- IN-EACH SEGMENT TO TOTAL NOS. ANp'STaR

1),J4=1,NSEC)

b 9402 4= 1, NSEG |
S 9402 TEMPL(JJ)I=TEMPL(JJI#GUJJ,1)
——'9401 "IF(PCLARL.EQ.0)CO TO 9410 T R
¢ COMPUTE AVERAGE LARVAE CUNCENTRATIDNS
C J S ———— — e
T bo 9404 JI=1, NSEG
9404 G(JJ,1)=6(JJ, l)*CDNSTl/VI(JJ)
i ———T@T3=TOT1#CONST1/CONST2 ~ = - -
WRITE(6,9100)A4,A5,T0T3,(C(JJ,1),dJ= 1 ,NSEG)
9100 FCRMAT(IX,F5.1,'='F5. 1,1x,'Ac 191X, F10. 4))
8640 —-———9410 CONTINUE - e g
8650 | T0T2-T0T24T0T1
8660 1481 CONTINUE ; -
L8679 -~~~ —IF(PNLAR2:EQG. 1IWRITE LG, 489)TUT2,(TEMP1(JJ),JJ:I‘ngG)~wvﬂ~—~~
8680 1F (PCLAR2.EQ.0)GD TO 9420
8690 DO 9412 JJ=1,NSEG -
~-8700 =6 {JJy 1 )= TEMPI(JJ)*CDNSTI/VI(JJ) — = =
- 8710 9412 CONTINUE
@:’2° T IpT2-TDT25CONST1/CONST2 , EE |
8730 o WRITE(6,9102)T0T2, (6(JJs1),dd=1, NSEG) - - -
8740 9102 FORMAT(1X,10HLAR. CUNC.-.lx.'Tc-'.9(1x.F10 4))
8750 9420 CONTINUE

ST



~-8760 DO 9413 JJ= I.NSEG:;-m— , 'ﬁ_y,,.u.a-,;f'v e e
770 9413 TEMP1(JJ)=0. L | o

780 CoeeeoIST IS THE START OF THE AGE GRUUP :
_ — 8790 - -~——Cisess 1IENST 1S THE END OF THE AGE GRLUP CATEGDRY SELECTED. ~ T
8800 1F(NCOMR.EQ.0)GO TO 1487
8810 DD 1485 KK=1.NCUMR : S ' - _ .
- 8820 - === —]ST=1AGE(KK)}" e T Y T TR S e
. 8830 TENST=TEAGE(KK) B R T
. 8840 © CALL COMPUT(T,MGM,CE,NSEG, v1 Al,A2,A3, c, oD _
~-gg50 ~~————TIST,1000,TENST,SL,CONST1,CONST2) =~ _ T
8860 1485 CCONTIKNUE ‘ '
8870 - 1487 CONTINUE
—8880 -~ ~~—C IS JUVENILE 1 PRDDUCTIUN T0 BEGIN -BNLY IF T=DTE=DTL.
;8890 C ,
= 8900 : j’ﬂ.f'IF((T+ 0001) -LT. (DTE+DTL)) GU 10 1300
.._...8910 . ...A.,._..‘.A._,AC.___'-_...., e e e - [P e e JRRN—— e e e e e bt mmmay oy m e a1 oo = s
8920 C . CDMPUTE JUVENJUE 1 PRODUCED
8930 - C '
=8940 - G e - -
8950 . 1490 IF(LPIX CT.-l) GD TG 1510 -
8960 .~ - p0 1500 J=1,NSEG .. -..
=—8970 S DO 1495 L= 1,NLPIX -
8980 1495 SUMI(J,L)=0.
: 8990 1500 CONTINUE - ' . R ,
- =9000 - ————F51C - IF(LPIX +GTs NLPIX). CO TU 1528 T _.;>~f~m~ﬂ‘<;;aT1> e
29010 ,“;c R e o -
_ 023. . C -”?--CDNVERT Juv 1 PRDDUCED TD TDTAL NDS. AND. STDRE IN G ARRAY.
_~9030 c i i’ i o s s P e et e o ..
9049 o CALL TNUM(IG,CE, MGMy AL, Az,A3 VI,TDTI NSEG)
9050 . . TOTJIP=TOTJIP+TOTLI
9060 ~—————-1515 D0 1520 J=1,NSEC S
9070 . 1520 SUM(J,LPIX)=GlJ,1)
9080 o LPIX= LPIX+1' ‘ :
= 9090 P — - S e EE e e
9100 C 18 LARVAL PRDDUCTIDN TO CEASE - T-TE+DTE FOR THIS TO OCCUR.
9110 o
=—9120-——-"""1525" IF((T+.0001) ;LT. (TE+DTE)) GU TO 1?00 ”“*“‘f*v-qx;
29130 c . g S
£.9140 C 1S Juv 1 IMPULSE PROD TO STOP.
;-__9.1 So e -«—uc = B e s e 4 e —
9160 lF((T+.0001).LT.(TE+DTE+DTL-SL))GU 70 1600
9170 C ' o S
_=-r91 80 - -———C———CEASE 'JUV - 1"' PROD, oy TR T T S T T T T T
91 90 C B L I N I .
:.-9200 1526 IFINAL=IFINAL+1 . T T L
£-9210 -~ ~IF(IFINAL.GT. 1160 TD 1620 - ‘ = e e P
9220 C
9230 C CUMPUTE JUVENILE 1 PROD TABLE ND J3/DAY)
—_—:_-92‘00 e T C “““ g AT e ey s
- 9250 1528 DO 1540 J=1,NSEG
9260 - . PRTAB({J,1DAY)=0, A L - o B :
9270 - e e DO 1530 L= 1 NLPIX- e e e : : . S o e e e e =
9280 : 1530 PRTAB(J, IDAY)-PRTAB(J IDAY}+SUMLJ, LD '
9290 1540 PRTAB(J,IDAY)'PRTAB(J IDAY)/((LPIX 1»=SL)

- egn



PRTAB(NSEG+1,!DAY)-(LPIX 1)¢5L"-~5~f*f%f*f*fﬂf“%ff%-”M”f*wff”f“

9310 - LPIX=l
9220 ¢ ' S o |
9330 .~ C———=PRINT OUT CURRENT JUY 1 PRDDUCTIUN."""‘—_”"“”f“’“”f“”f*“““”"”
9340 C  TOTAL NOS. FOR EACH SEGMENT , ‘ ' o
9350 c |
9260 -~ —————-1F{PJ1PRD. EQ.1)WRITE(6,1596) IDAY,TOTJ1P, (PRTAB(J, IDAY),J=1,NSEC]
9370 1596 FORMATL' 1DAY="415," TJ1P=',F12.0,8(1X,F10.0})
-~ 9380 . IDAY=IDAY+1 . _ -
. _g39Q- —~— —————TBTJIP=0." ~——~-~—-—~—--~——~-~mw~-~~~w-ﬂf-vv~~~w~ﬂw;
9400  ~ C 1F IFINAL NUT L RESET SUM ARRAY TO ZERO AND STORE
9410 - C
#:9420-“-W~—C—«~7-CURREAT CE(JsMOM) CONC. DISTRIBUTION, -m — = s o
_.9440 - - . TF(IFINAL.EQ.O) GO TU 1490 T T |
229450~ LCNT=IDAY-1 """~ e T e
9460 1600 DO 1610 J=1,NSEG ' - ’
9470 1610 CE(J,1)=0.

zf9430"“"“*""”'“'iF1(T+ 0001)-(TE+DTE+DTL SL))“x4oo;1szs;15267mwrﬁ:¢=w:Wff;f¢~~-
490 1620 LCNT=I1DAY-1 » o

igs00 ... ..:S12=0. ERE S . g R
‘i“9510'““"‘*‘“—‘—““IF(PJ]PTI JEG:1WORT™ pyIPT2.EQ: I)WRITE(b 92011 T
9520 DD 1635 J=1,NSEG |
9530 1635 TEMPT1(J)=0. | o - o ,
540 —=mmmrem==D0 1700 JK=1,LCNT o e T e T T T
550 . o SEISO. o aiTiood = s N .
A R R » s |
| A;9570-~w“+~cw~- s PRINTOUT JUV 1 PRGD TABLE (NOS.7DAY) PER' SEGMENT. = 7777
© 9580 C R T
9590 DO 1750 J=1,NSEG

9600 e TEMPTI L) = TEMPTl(J)+PRTAB(J,JK)#PRTAB(NSEG+1,JK)—a~wﬂ~QWﬁ_afmm
T 9610 1750 S11=SI1+PRTABLJ,JK) : ‘ o

‘9620 _=;1‘*_ §12=512+511% PRTAB(NSEG+1 JK) e S ' :
9630 ~————-———1F(PJIPTI. EQ.1)HRITE(G, 8010)511,(PRTAB(J JK),J=1,NSEG) ~ T
9640 9201 EORMAT (1H1,10H#zaaxxasss, 23HJUV. 1 PRODUCTION TABLE, ’

, 9650 210Hssessses3///) '
—~9660~~~—"—~%700 “CONTINUE w~~—-~-~ef}uw.mf,,xq — m,_ﬁgtﬁhfef;afew>mw;«—ﬂ-
C : SLms TR . :
d " pRINT OUT TOTAL JUVENILE 1 PRCDUCTIDN. ‘ el
~—9690J~~~—c—-+~w-w~-#—~NWﬂw- S B S
9700 - 1F(PJ1PT2.EQ. 1)WRITE(6,49I)SlZg(TEMPTl(J)vJ 1,NSEG)
: 9710 - 491 FDRMAT(IH ,20HTDTAL NO.(JUV. 1) = ,F14.0, 8(1X FlO 0))
9720~ ———-2001 CONTINUE - PR o o
2 9730 C - o
V' 9740 C############*### J U V E N 1 L E 1 S TAG E e#############
c2g764] -~ IRAN=TRA{3}~ B R SEREREEt
9742 . IF(IRAN.NE.OICALL GRDSSK(DYY.SDYY'DTJI'NSEG W SVJI1)
9750 | WRITE(6,1797) | |
_9760-—~———1797 FORMAT(1H1, QOX,'JUVENlLE 1- SECTIUN'///) _._____._,_,__‘__,-___,__,_,___,_____A._
- 9770 . L
9780 C R1 IS THE NUMBER DF JUVENILE l AGE RUUPS/DAY R ,
L._._Aq"go. B (St cim e e s e : — . . N e e
9800 . MJUV= NJUVI S - '
9810 ' RI PJIAVG/SJI



S BN IR Sl A 4 gt i

NLPIX INDICATES HUN JUV 2. PROD . IS !ﬂ BE AVERAGED. B

s XaXn R

NLPIX PJZAVG/SJ1+ 0001 S

SJl IS THE JUV 1 TIME STEP TD BE USED.

TUTJZP IS THE TDTAL JUV 2 PRDDUCED.

|

AN OA

TUTJZP 0.
NDT 0

-C  >'- RE INlTIALIZE PRDDUCTIDN, CUNCENTRATIUN AND TEMPDRARY ARRAYS.
C o

2000 DO 20 1 0 J 1 ’ NS EG e i =
CP(J,1)=0. ‘ ' '
F ( J ’ 1 ) =0 .. .
=6 (Jy1) =0, s
"TEMP1(J)=0. -
2010 CDNTINUE

r~

S _L e e

C DFESET CURRENT TIME, T, BY DTE AND DTL TO POINT TO THE
C BEGINNING OF JUVENILE 1 PRODUCTION.
::A_._c — R R e« e e T TR T T T
T=DTE+DTL
o T Isks =0

T 2 T -
c |
C DTS 1S THE TIHE up 10 NHICH Juv 1'5 EXIST.

- G e e e - - e = e

"DTS T+TE+DTJ1

e LPIX ] B
IFINAL=O ' R :

IPCNT=1 .~ : . : . :

~117=0 - — :Mf“fu?”ﬁthanﬁf“fo“ff’T‘p*ir“*f“. T

~JJdl= DTJ1/5J1+.0001 B CEmeh T T

NJIIMP PRTAB(NSEG+1 IPCNT)*RI+ 0001

— C,_.,____— —— PR,

C GQP IS THE RATE AT WEICH JUV 1°'S IN SEG IQP ARE HITHDRANN
v (o BY THE PLANT. '
G e

DO 2051 J=1, NSEG

2051 GQP(J)'FVJI(J)*FLUAT(KPLANT(J))*QP(J“/VI(J) ’ e o
e ——— — KEY 1 - Cn e —»...-__ —— - - . = v' - = P

1PP=0-

| AUX(15,1)=99. - o | |

i m—2099 TOT1=04 - e A
DO 2100 J=1,NSEG - S e b

C

- €~ COMPUTE JUV 1 PRDDUCTIUN (NOS/DAY) oo oo e s
¢ .

F(J,l) SJI*PRTAB(J.IPCNT)

A

~70-




P U et S R

10350 C - Toml Is TOTAL NO. JUV 1 pnnouceo IN THE ESTUARY.

10360 d S - o

10370 -”*“f“”"”"TUTl=TUT14F(J,ITT“”'“““"”'f'*f—'“—"”“f’”“*““w" P T
10380 2100 CONTINUE
10390 1F(PIMPJ1.EQ. J)WRITE(6,9501)T0T1, (F{J,1),J= 1,NSEG) :

‘“10400 Q6§01 FORMAT{1H ,IAHJUVI !MPULSED-,FIS 0 8{1X,F10.01)) . S T T
10410 ~ DD 2150 J=1,NSEG .

10420 C L ':_ e L

——10430 " TCT —““'”F'CUNTAINS '''' Juv 1° cuuc. 'f—f*f““—””""“‘“"’””1””’"'“'”““’""””’”
10440 C o : - .
10450 215¢ FiJd, 1= F(J 1)/VI(J) o . :

——10460 T et S

10470 c CUMPUTE MIDPUINT CDNCEVTRATIDN IN ARRAY CP.

.. 10480 . C ' v » R

~“10490_''”""'—"“““"“'CALL MXMUL (EINV, F.NSEG,I CP Y “"“”““”f"‘”*“”“““““*—f‘W““'"““““
10500 C ,
10510 c  cp CONTAINS JUV 1 CONC. AT THE SEG HIDPDINT.

==10520 -~ . G e A R ""*—--“ﬁ“—' B e ST TR .

510530 - @00 2175 J= 1,NSEG i

=—10550 - ‘“—*C“”“'—“SET CE(I NSEG 1) 10 THE EMPULSE PRGDUCTIUN*OF'JUVEN]LE 150

C
2175 CE(Jy1)= IS N S
eieemme= 60 T 1230124001, KEY — 7777 e

2301 CONTINUE" o
- 111 LIT+1 - T
- _c PEICE L IO e < e e = _._._.__’_..__- e e e e - - - .. _— —— PEp— _— .
C ~IF 117= NJlIMP, WE CHECK. TG 'SEE IF THERE ARE ANY MORE IMPULSE P
C
-w~-—————~1F1111 “NJLIMP) - zaoo 2400,2320 - -~;-wuf-—s~a¢quej~w~m~wwfw
< _ _ . ,
o IF IPCNT 1S LESS THAN LCNT, USE NEW IMPULSE PRODUCTICN.,
(=0 THERKISEs 'NO MORE IMPULSE PROCUCTION. ser IMPULSE PROCUCTIO:
C . o
2 320-1F (TPCNT.EQ. LCNT)GD TU 2600 v,g;«,snf;gfrsfwrv—~Wﬂyw"«~~w
IPCNT=I1PCNT+1 P R PO o :
117=1 ) A EORTI )
“‘“*"“‘"*‘NJIIMP=PRTAB(NSEG+1,IPCNT)¢R!+.0001""““' R
KEY=2 ' ‘ . .
GO TO 2099
_._1 0760 —— C———=—"T="" e e e e T T T T e e i
:210770 C  MEGG 1S MAX. NO. OF JUV 1 AGE GROUP CONC.'S. .
1710780 C ,' o o | _ o L
©10790 ———— 2400 MEGG= JJl e el e i - B
10800 C : _
10810 C NI 1S THE MIN NU. OF JUV 1 AGE GRDUPS. _ -
7‘_.~.1 0820 B S - e e e T T e e
~ 10830 . N1l= Rl‘(T+SJ1 -DTE- DTL)+ 0001 o :
P 10840 : 1F(NI. LT, NECG)MEGG =NT _ L B
-10850 ..—T-C- e i i+ e m PRI ISP PR e e e . . e e
10860 C WEIGHT CDMPUTES THE TOTAL NUMBER OF JUVENILE 1'S IN THE ESTU’
10870 C THE FRACTIENAL PERCEhT oF JUVENILE 1's IN EACH SEGMENT CCMPAS



+=—=10880-

890
900

—"10910

10920
. 10930

-10940 -

© 10950
10960

—10970
10980

10990

==11000

... 11010

11020

~-11030
11040
11050

-—11055"

~emee—-—-=T0 -THE DESIRED FRACTIONAL PERCENT BASED ON EMPIRICAL DAfA,AND

- 2431 CONTINUE -
CALL MTIME(TMIG, NCJI,INCJI Te1)
CALL WEIGHTI(GG,CE,YJ1,INCJI, SUWI G Al AZ A3 VI,D! EPy

STOTNUM,MEGG,NSEG,DTS,T) 7 : N o _

"ﬂ IF(ICOUNT.GT.0)GO TO 8612
.- IF(PJIENT.EQ.0)GC TO 8612
TTTTTTKTI=MCD(NDT,PNJI1EN) T
1F(K1«<NE.Q)GO TO 8612

DO 2437-J=1,NSEG- —
2637 XCE(J)=CE(J,1)
ICOUNT=1

SK1=0.
--————IF(1YR.EQ.0) GO TO 8612
. DO 8605 J=1,NSEG

8605 " SK1=SK1+XENT(J])~

-8 617 FORMAT (1X,'3237T=

18(1%x,F10.01))

8612 CONTINUE T
mee=———=--D0 2435 - K=MEGG, lp-l

' DO 2433 J4=1,NSEG
FECJ)=SUMI(J, 1)

~m——-*2433 ¥Y{J)=CE(J,K):

"KAGE=K e e T T .
© CALL DECAY(SVJ1,SVJ1C,FE,TCJL, DECY,VI,NSEG A1,A2, A3 cep)
~—————CALL MXMUL (EINV,DECY ,NSEG,NSEG,UINV) A

,FIO 2.

WRITE(12,8617)T,SK1,{XENT(J),J=1,NSEG)
CALL PARSUM(XENT TB,TyNSEG,ISW)

J1- ENT“",FIS 0,’****"//

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

C BOUNDARIES. THE DIRECTICN CF MIGRATIEN IS ASSUMED TD BE FRCH
'”C‘_”“—”UPSTREAM 70 DOWNSTREAM. HENCE, THE APPROPRIATE CHOICE GF

C A NEGATIVE SIGN IS USED IN THE MATRIX EQUAT!UNS. C

C

XENT(J)= FVJI(J)*QP(J)*FLDAT(KPLANT(J))*CDNENT SUNI(JyI)

C

SR
IF (ICOUNT.EQ.IDTJI)LL =K+1

DL 2444 JN=1,NSEG

S TEAYLINY LLT.0. )Y (NI =0,

26444 CE(JN,LL)=Y(JN)

T “_72_ T

s e e s o g e e h s e

C COMPUTE THE MIGRATION RATE AND THE CHANGE IN CONC. DERY WITH
c DECAY DUE TO. MIGRATIDN..
’ C T e e
' IF(MJUV EQ. l)CALL AHGHT(CE,AI A2,A3)
, CALL MIGN(EINV,CPsGyNSEG,Y,DERY,UINV,VI)
e ————§TEP=SJ1/FLOAT(IDTJI) ~ "~ == e
c _
C ADVANCE THE CURRENT AGE GROUP CONC. VIA THE RUNGE KUTTA
~~—~~C—~"~——FREM TIME T TO TlME THSTEP. ——— = mres e
¢ .
o CALL RKUTTA(STEP,Y, DERY,UINV AUX WNSEG, EINV Gy CP.VI)
c e e e e e e et e e e o e £ At 1 3 Tl e A < e £t AR = e [ e S
CALLPATCHI(G CE,K,Al,A2,A3,VI,TOTAL,NSEG,1,STEP,DECY, GQP)
¢



——CALLPATChZ(G CE,LLyAY, A2, A3, VI,TUTALI TUTAL NSEG. T e

~ SEINV, CP.TNUHBR) o o

2435 CCNTINUE wwm~~-w*N“f~~—*—*f—*—*f“f“%*w~—w”‘"~*—~f—~“"vwwfm—~—"~
ICOUNT=1CCUNT+1 e | |
1FLICOUNT.LE.10TJ1160 TO 2431

1w~*—*——*~——00 2438 J=1, NSEG “‘*"ﬁ"ﬁ"”ﬁfﬁfﬁ'ﬁfif““”—“ﬁfff““*j‘j“*f”““~~
5438 CE(J,1)=XCE(J) T L
NDT= NDT+1
e e PR e e T T T
d COMPUTE. CURRENT TIME T AND OFFSET BY STAGE LENGHTS DTE AND DTL.
e T FLDAT(NDT)*SJ1+DTE+DTL“‘ﬂ*‘f*‘*ﬁ*ﬁ“—ff;_ggJ“, -
V,IPP =[PP+l SRR ’
. “MGM=MEGG+1 RN P T
”"””‘“"*"“IF(IPP NE. NJISP)GD T80 2487 —— ff‘“““—“ff'“" e e T
' WRITE( €&, ZSS)T S : S
IPP=0 -

107250, T
DO 2481 LL=2.MGH ”

o “p4=FLOAT(LL-2)%SJ1  ~  °
e ps=FLOAT(LL=11%SJT T

C COMPUTE TOTAL NUMBER CF URGAN]SNS IN THE LL AGE GRDUP IN THE
C ESTUARY AND BY S‘GMENT VIA THE RDUTIAE TNUM
B S — . e e e

~CALL TNUM(G CE'LL AlyAZ,AB,VI TDTI NSEG}
R TF(PNJ11.EQ. ,1JKRITE (6, 250)A4,A5,T0T1, (G(JJyl),JJ I,NSEC)
“'“”“”“”‘fF(PCJIZ EG.O .AhD- PAJIZ £¢.0)60 1O 9601 cor T T

C o
C FURM TUT NUMBERS(ALL AGE GRUUPS) BY SEGMENT

D 9602 JJ 1, NSFG o
9602 TEMPl(JJ) TEMPI(JJ)+G(JJv1)

9601~ IF(PCIIL. £0.0760 TC 9610 - f~ﬁmw'
C COMPUTE AVERAGE JUVENILE 1 CUNCENTRA!!DNS
Qo e T T T T e e e e T

| DO 9604 JJ=1,NSEG
9604 GLJJy1)=61JJy I)*CDNSTI/VI(JJ)

i 1 L TGT1+CGMST1/CGNST2 R
_ "WRITE(6, 9IOO)A4,AS,TDT3 (G(JJ.l).JJ=x.NSEG)

11810 9610 CONTINUE .
rv11320’~"~w~9488 FORMAT (1H - ,18HTUTAL NO.(J 1 ) = .9(1x F10 0)) S T
11830 - T072=TCT2+TCT1 . . I
11840 2481 CONTINUE ‘ )
”“11850'“*“““*““"1F(PNJ12 LEQ.1IWRITE (6, 9488)TOT2,[TEMP1(JJ),JJ I,ngc)'““““”“f

11860 . IF(PCJ12.EQ.0)GD TO 9620

11870 - DO 9612 JJ=1,NSEG ' -
_-11880 ——————6(JJ,1)= TEMDI(JJ)¢CUNST1/VI(JJ)-”~ S

11890 . 9612 CONTINUE _ EU T

11900 - . T0T72= TCTZ*CDNSTI/CDNSTZ o , e
~-11910. T —WRITE(6, 9303)TUT2,(G(JJ,1) Jd=1, NSEG» v~~~w=@+;m~~nm—v~w~»~”

011920 9303 FORMATI1X,10HJ] CONC.= ,1x.3HTc °(1x,F10 4)). '

11930 -~ 9620 CDNTINUE



24940 DD €613 JUE] NSEG o T T S e T
ggss0 - 9613 TEMPL(JJ) =0, T T TR R RS R
711960 © 2487 CONTINUE T o -
11 970 T i e et —_ St s e i e
11980 C HAS PRODUCTION OF JUVENILE 2'S BEGUN?
11990 C YES IF THE TIME TEST BELUH FAILS.
=12000 ~ ~— € - o oo e
12010 !F((T+.0001) LT.(DTE*DTL+DTJ1))GU Tm 2301
12020 C L e .
£212030- - C————COMPUTE JUVENILE 5 PROQUCTION =~ — s .
12040 - C : D :
12050 2490 IF(LPIX LGT. 1) GU TU 2510 ) _ :
—12060  -———r—=—==—- D0 2500 J=1,NSEG" *“f1‘fff”ﬁfﬁfﬁfﬁfﬁ?f*ﬁfﬁ#ﬁfﬁff“j““*ffﬁf*'
~--32070 _ - DO 2695 L=1,NLPIX R T S o
£ 12080 26455 SUM{J,L1=0. - S | _
- 1 2 0 90 el _.2 S 0 O c D N TI N U E e .—'—---»--i——--;---- SR ---'7--«‘----——»————'—"—» s e
12100 2510 IF(LPIX +6T. NLPIX) GO TO 2528
~*“‘C CUMPUTE TOTAL NUMBER TO BE USED IN JUVENILE 2 IMPULSE
(TETI) AND FOR EACH SEGMENT (G(L:NSEG,1)).
' LALL TNUW(G,CE,WGM Al AZ A3,VI,TUT1,%SEG) Tt

TOTJ2P=TOTJ2P+TOT1
2515 DO 2520 J=1,NSEG » - o - o
2520 SUM(J,LPIX)=G{Jyl) 777 e T
COLPIXSLPIX#L e e e - -

_i*IZZIO'”;‘;f““““““*lF TEST FA]LS THERE ‘1S NC MORE: JUVE%ILE I PRUDUCTIUN' Lo
- C ,
2525 1IF ((T+ 0001).LT. (TE+DTE+DTL))GU TD 2301
& - - . e et e i e e PR
C 37 IF TEST FAILS ALL JUVENILE 1*'s THAT WERE IN ESTUARY HAVE TRANS
C 10 JUVENILE 2 IMPULSE PRUDUCTIUN.
[ c._...___.. e e e e i a1+ e it J—— e [ — I e et o oo e S e e e -

IF((T+.0001).LT. {TE+DTE+DTL+DTJ1 -5J1))60 TD 2600
252¢ IFINAL=TFINAL+1

- ——TFUIFINALLGT.11 60 T0° 2615+~ T T
o 3 TR -

C - COMPUTE TUTAL ND. JUVENILE 2'S PRUDWLED FOR (LPIX -1)#5J1 DAYS.
e - _._.C_-. : N e e e o e, e L e

2528 DO 2540 J—I,NSEG
PRTAB(J,I1DAY)=0, o ‘ R ‘
S mremeee DO 2530 L=14NLPIX e e e e e S T T
2520 PRTAB(J,IDAY)=PRTAB(J, IDAY)+SUF(J L) R e L
2540 PRTAB(J,1DAY}=PRTAB(J,IDAY)/LILPIX- 1» SJ1)

=+12390 ~ """ PRTAB(NSEG+1, IDAY)=(LPIX- l)#SJl e T S e
12400 : B LPIX= 1 : ‘ : :
12410 C
=12420 C PRINT THE. IDAY IMPULSE PRODUCTION, THE TUTAL NUMBER PRODUCED
12430 C ESTUARY, TOTJ2P, AND THE TOTAL NUMBER OF LARVAE (#'S PER DAY)
12440 C lN EACH SEGMENT (G(l NSEG)). '
12450 e e e e e e e s e o woe
12460 : IF(PJ2PRO.EQ. I)NRITE(6,9596)IDAY TDTJZP.(PRTAB(J IDAY):J 1,NSE
i 12470 959¢ FORMAT(6H IDAY=,I15,6H TJ2P=,F12.0,8(1X,F10.9))




J— 80 .A.,.._..-4-_--—-—»——,-—-~'|TDT.J2p =0 '_,__,_______..._ oo e '_ : - e
490 - IDAYSIDAY+1 E B SRR S

. 12500 d - S ' o L S | ,

""" 12510 - C T T1F INALU = 1, MEANS THERE TS NO MORE TR ANSFER OF JUV ENILE 1'S TC

12520 € THE.JUVENILE 2 PRCDUCTION TABLE.

12530 C T o

—12540 -~ IF(IFIRALLEC.O) 60" T8 2490 ~~w——~-j—“7f~fw~vf;¢~ffwww-w
12550 . . .. LCNT=IDAY-1- . L Rl

== §ET THE JUVE!\ILE 1 I“IPULSE PRGDUCTI@N “TO0 IERC. ~NO MORE
IMPULSE PRQDUCTID“J. ' : :

[

N

un

o]

(=]
'aRakaXal

12600 —-—--2600 D0 -2610-4=1 ;NSEC™ -~-‘“~*f*iivsﬁta,~'?;;;‘*““??fti?“*f**"”*““'“
;112610 2610 CE(J,11=0. S _
12620 IF((T+.OOOI)-(TE+DTE+DTL+DTJ1 SJI)) 2400, 2526,2526 ,
{12630 ~—-—2615 LONT=1DAY-1 "~~~ e e e
12640 TF(PJ2PT1.EQ.1 .OR. PJ2PT2.EQ.1)KRITE(6,9305) |

15650 9306 FORNMAT(1HI,10Kzessssss22,23HIUN. 2 PRODUCTION TABLE,

';alzseo-mm~7——_ 21 QHsssEsusEss///) - e e

= i 512=0.

. DO 5393 J=1,NSEG . = ST

9393 TEMPT1(J)=0 ¢ m—rm T —— s

DO 8300 JK=I,LCNT - | ‘

. 511=0. | | | | |
i D0 - 8350 J= 1,NSEG - e e
ST TEMPTLWY) = TEWPTI(J)+PRTAB{J,JK)#PRTAB(NSEG+1 ) JK) o

8350 S11=SI1+PRTAB(J4JK) B T
G ie§1 225124511 %PRTABINSEG+], K i R e e

IF (PJ2PT1.EQ. l)wRITE(b,SOIO)Sll (PRTAR (4, UKD J=1,NSEG) |
8300 CONTINUE :

e G e e ST _

o 512 xs THE ‘TOTAL NUMBER OF JUVENILE 2 PRCDUCTIUN.
c |

“““““‘”“'“‘“IF(PJZPTZ EQ.1IWRITE(6, 93911512, (TESPTILJY,J=1,NSEG) ~ 777

9391 FORMAT(1H ;20HTOTAL ND.(JUV. 2) = FI4.0,8(1X,F10.0))

3001 CONTINUE . -

e o Qe e e o S S S

c:os:e::«#vc#a## $¢¢#¢J U V. E N 1 \_ E 2 S £ c T 1 0 Nc:##c##t#t#v###
WRITE(6,2097) L T
=2 09T -FORMAT (1HI1, 40X,'JUVENILE 2 SECTIUN'III)"“-*'-——~"-——'"'"“'""“’**“
R1=PJ2AVG/SJ2 ‘

|  MJUV=MJUV2 S »

. ¥ S S e
C  RE-INITIALIZE CDNCENTRATIUN PRUDUCTRUN AND TEHPURAY ARRAYS.
c

- TBT J3P=0. TR e

NDT=0 ' »
3000 DO 3010 J=1,NSEG : | |

QP Uy 1) =0 T e I

 TEMP1(J)=0. S S |

12980 R P :

12990 - o o m GLIy1)=0L T T T T e e e T T

13000 3010 CCNTINUE - » o

13010 . C




13020 -
030

23040 o | |

13050~ = 1- DTE+DTL+DTJ1““”‘“”“““““”““”’“*f’”““f”““”"““””"‘““_"““““‘””
13055 B I1Sk=0 S ST o _ R ’

~SET-CURRENT-TIME“TO- THE TIME WHEN JUVENILE 2'5 FIRST BEGIN TO
APPEAR. THAT 1S, THE SUM OF ALL PREVIDUS STAGE LENGHTS. N

Falaka

13056 _ TB=T o : . IR R

;r}3060'MW“*ff##f‘DTS=TJJ3fTSPH*f““ R

3'13070 ' - - DTJ2=DTS-T ‘ .<j.&1W’~f. R s L R A R
13071 7 - IRAN=IRA(4) . o

“-13072"”"“"*"“""WIF(IRAN NE.O)CALL "GROSSK(DYY,SDYY, DTJZ NSEG,SVJ2)
13080 : IDAY=1 '

- 13090 LPIX=1
==13100—————==—""FJFINAL=0"" ~T T
13110 . .~ IPCNT=1 S

13120 ooomir=0 | N
_.__.1 3 1 30 . ,...-_.._,,-_._.____K E Y 1 e e et e b e et = s (et SR s S S e
NJ2IMP= PRTAB(NSEG+1.IPCNT)¢RI+.0001

— CGMPUTE RATE- AT WHICH JUVENILE 2'S ARE NITHDRAWN BY THE

e iainke

00 ,015“1 1 NSEG 'T;iﬁ;&pf%fza}wﬁgizﬁpauri‘~~1ﬂﬁ%w‘"“-gﬁf*’*
3015 GQP(J)‘FVJZ(J) FLUAT(KPLAKT(J))*QP(J)/VI(J) '
IPP=0

e J2 2 DTJZ/SJ2+.0001 = ,~7fﬁ?;3,,;jﬁﬁzfav,;;[j+;gﬁay

S 3250w~~-~cww———-cnvpurs TBTAL NUMBER UF JUVENILE 2'5 10 BE IMPULSED. ST
13260 = C ‘
13270 .3099 TOT1=0. N -

D0 ~3300 - J=1 {NSEG - imm =

R 1)-SJ2*PRTAB(J IPCNT) -

=-13300 o TOTI1=TCT1+4F(J,1) o y i e e By FER

'f‘i3310“"‘”“3100 CDNTINUE"" _— T T T
13320 0 C a ' ' ' '

13330 C PRINT our TOTAL NUMBER OF JUVENILES !MPULSED IN ESTUARY, 1011,
=13340 — —C (ND/DAY) AND IN EACH SEGMENT (F{I:NSEG,1)). = 77777~
;13350 - C'»-, BT R
~.13360 - IF(PIMPJZ EQ.I)NRITE(é 253)TDT1.(F(J.1) J=1,NSEG) , .
—-13370  — 253" FORMAT(1H ,IQHJUVZ IMPULSED=,F15.048§IX,F10.0)) R

13380 C.

13390 d CDNVERT TOTAL NUMBERS TO CONCENTRATICNS ev DIVING BY THE
;r{3403*~w~~§”f-—~APPRDPR1ATE VOLUMES, VI, AND STORIN@ THE RESULTS !N F{1:NSEG,!
1341 ' - : .

o .13420 " DD 3150 J= I.NSEG e S
L;--1—3430»—-“——-3150 FtJy1)= F(J 1)/VI(J) s e S - -
13640 c '
13450 . C COMPUTE CHANGE IN anc. IN EACH SEGVENT BASED UPBN THE
==13460 ——— C———=HICPOINT "CONCor e e e S e
- 13470 c-;_ " ‘ ’ S e :
+ 13480 : . CALL MXMUL(EINV,F,NSEG,I CP) o . o
v 3 490 . . . c e e vt v o e m s v by s etk e e om—n . — e et e b e ae st Come m mae st s mame s 2 S
3500 ¢ SET CE(l NSEG 1) 10 THE IMPULSE PRmm. CDNC. : '
13510 S




"2 g - 00 31 75--d=1 4,NSEG 7" "‘"‘"""""‘"‘“‘—‘”' - "" -"‘—' "'“ —- ‘“‘-‘—‘ 'f

13530 3175 CE(J,1)1=CP(Jr1) o
13540 . 60 TO (3301 3400).KEY , e
13550 3301 CONTINUE " : e e i T -
13560 11T= 111+1' o
13570 C . » , . I
—-13580 - C—-1F 117= =NJ2T1MP, CHANGE XMPULSE PROD'CGNC'”IF"FDLLDHING“TEST 1s -
13590  C SATISFIED. o
33610 -~ TFLIIT- ngxvp) 3400 3400, 3320»wu~ww"-~*—mm*~w~“—f“*"-”~“~-~*“*
13620 3320 IF(IPCNT.EQ. LCNT)GO 10 3600 ‘ : .
13630 117=1 - - , S
?‘*—1'3 640 - -'—' KEY=2~ e T e "—""—’———""’—“““‘"‘"'“*“—'“ T
-.13650 ';~ NJ2 IMP= PRTAB(NSEG+1,IPCNT)¢RI+.0001 B ST e T
13660 C . IPCNT=IPCNT+1 L
13670 - 776D 10 3099 —~—“““ﬂ"~—"~~"—"”“'~——-*-“—”-W"—’*“—““"~-~“—”
13680 - C :
13690 C MEGG EQUALS THE MAXIMUM NUMBER OF JUVENILE 2 AGE GRDUPSy

. .,\‘_.___.. C e et
3400 MEGG= JJZ ' - i
© NI=RI®(T+SJ2- DTE DTL-DTJ1)+ 0001-

ERE ) c_________. e e S S e e e e _-__.__._.__._.._.._.._.
C NI EQUALS THE MINIMUM NUMBER OF JUVERILE 2 AGE GROUPS.
C SN
e e LA LI LT. MEGG)MEGG NT --~<—7:;7fﬂfl~f7;<a~—~-—af—e—-f*fvr~mm«wwm
R | - - |
‘c”  WEIGHT COMPUTES THE TOTAL NO. OF JUVENILE 2'S IN THE ESTUARY,
S HE FRACTIONAL PERCENT OF JUVENILE 215 N EACH SEGMENT 7
T ¢ COMPARED TO THE DESIRED FRACTIONAL PERCENT BASED UPON
c ENPIRICAL DATA, YJ2, AND THE ‘RATE TO BE USED IN MIGRATING
w~C--~“—BDUNDARY CONCENTRATIENS - (GG {1 NSEGI DY = 7 e e
| DO 3437 J=1,NSEG - ’,}j"f;;»in; R T
3437 XCE(J) S-S
1COUNT=1 - _ - .

3431 CONTINUE R -
e CALL- MTIME (TMIG NCJ2sINCI22T 920 e e T
T CALL WEIGHT(GG,CE,YJ2, INCJ2,SUML, Gy AL, A2, A3, VT D1,EP,

T STOTNUM,MEGG ,NSEG,DTS,T) P T

e YF(ICOUNT.GT.1)60- TO 86137 ""’““”‘"f"“””“—““ —

e b i e 2

13920 _ 1FtpPJ2IMP.EC. 0)60 T0 8613
K1=MDD(NDT,PNJ2IM) N
---13940 ""“"‘f""“"lF(Kl «.NE. O)GU 10 8613
13950 C SK1=0. v
s 13955 ' IF(IYR.EQ. 0) GD TD 8613 o d.:ipg~\
—13960 - eee————-D 8621 J=1,NSEG ‘ T -
13970 = o XIMP(J)= FVJZ(J)#QP(J)*FLDAT(KPLANT(J»)°CDNIMP*SUM1(J,l) !
I 13980 - 8621 SKl1= =SK1+XIMP(J) ) o ’
—13990 - - WRITE(12,8 36181 TySK1, (XIMP L) yJd= 1,NSE%;) e T
13995 : - CALL PARSUM (XIMP,TB, T, NSEG,ISW) :
; 14000 8618 FCRMAT(lx,'aaaT-',Flo 2,. J2 mpmc,—-ns o,-wa:u//
14010 — ~- -~ 18(1XyF10.C0) - — = e
14020 - 8613 CONTINUE - ‘ ‘ : : :
14030 . DD 3435 K= MEGG,l,-l

17



=—14040-————=—D0-3433 J=1yNSEG == T T T e
‘GG 050 . — FE(J)=SUMI(J,1) B T P : o
14060 . 3433 Y(J)=CE(J,K) . S L | ‘

- =14070 """ KAGE=K T T e N

14080 i ~ CALL DECAY(SVJ2,5VJ20, FE TCJ2,0ECY,VI,NSEG,Al, A2.A3.GQP)

14090 CALL MXMUL(EINV,DECY,NSEG,NSEG,UINVE ,
—14100--C——"MIGRATE THE CURRENT JUVENILE 2 AGE GROUP WITH DECAY TG EBTAIN
“ 14110 _c THE DERY AT THE CURRENT TIME. .

. 14120 C ' , o _ L , :
4w14130-"“w-""———IF(VJuv EC. I)CALL AWGHET(CE,A1,A2,A3} b S
: 14140 'CALL MIGN(EINV,CPyGyNSEG,Y,DERY,UINV,VI)

14150 STEP SJ2/FLUAT(IDTJ2) o - a
—=14160 -~ C e e e e
£.14170 € - CGMPUT: THE CONC. FOR THE (K+1)TH AGE GROUP va THE RUNGE-
214180 c KUTTA CALCULATIDNS FUR TIME T+STEP. I
?'_'_;-1 4 1 90 ,...l..__.__c e e e e e 2 e ————- O e e e e e e 4-

B CALL RKUTTA(STEP ¥, DERY UINV,AUX,NSES, EINV G,CP,VI)
C _
./»f.iu’ALLPATCHI(G CE K AI A2, A3 VI,TCTAL.&SEG I,STEP DECY GOQP)
c.. T ora o . : . . o
SLL=K : ‘ T .
'*IF(ICUUNT Ec IDTJZ)LL K+1"“' """ -
DO 3444 JN= 1 NSEG .
C _
== —1FAN" AGE GRUUP CONTAINS NEGATIVE. CENC., PRINT RESULTS
' E_J AND .THEN ZERD THE AGE GROUP. - ]
f““""’IF(Y(Jh) LT.0. )Y(JN) 0. ;‘i' - T
3444 CE(JIN,LL)=Y(JIN)
c '
e CALLPATCH2 (G,CE,LLyAL, A2,A3, v;,TGTALi TDTAL JNSEGy - =
- #EINV,CP, TAUMBR) i o _ ;,*=~ >
C o o K iR ‘_',': o B o )
eeie-3635 -CONTINUE A R e— S i s =
ICOUNT=ICOUNT+1 ’ y ' ' S
IF(ICOUNT,LE.IDTJ2)GO TO 3431 S S '
e D0 3438 -J=1,NSEG+ ——=——— e o
34’8 CE(J,1)=XCE(J) 2 Pulithes R o
‘NDT= NDT+1
C, e e e e e et o o vmmen s CRNE T S I T . <. e e e e B R e et rv———
C T IS THE CURRENT TIME OFFSET BY THE STAGE. LENGHTS DTE DTL, & I
C

R s FLDAT(NDT)*SJ2+DTE+DTL+DTJ1 BEEER
IPP=1PP+1 S STt

. MGM=MEGG+] R
e T E(IPP O NE JNJ2SP GO T 3487 e e e S e
WRITE(6,2551T - _ - A

1PP=0 - L | |
D0 3481 LL=2,MGM , R

, AG=FLOAT(LL-2)%5J2 R o
o CAS=FLOATI(LL-1)s5J2 e e R S L
(o : : ) .
C CUMPUTE TUTAL NUMBERS IN ESTUARY (TUT]) AND lN EACH SEGMENT

-78~



S —G(l.NSEG 1) VIA THE- RDUTYNE TNUM&-— ,“w;"";;;g_;;;g;;”;ywﬂfwww

. CALL TNUMIG,CE,LL,A1,A2,A3,VI,TOTL, NSEG )
womm— = TF (PNJ21.EG. 1)HRITE(6.250)A4 AS,TOT1,6G(JJ,1),3J=1,NSEC)
| IE(PCJ12.EQ.0 -AND. PNJ12.EQ.0)GO TO %701 - |
C
':"“‘C““""“”FDRM"TUTAL"NUMBERS (ALL-AGE-GROUPS) EY SEGMENT T
- o S
DO 9702 JJ=1,NSEC
9702 “TEMP1 (34) =TEMP1 (JJ1#G (JJ5 1)
9701 IF(PCJ21.EQ.0160 TO 9710
e ﬂ"—“~CDMPUTE AVERAGE JUVENILE 2 CDNCENTRAT{UN e T

e A B i e e+ e

o 00 9704 JJ=1, NSEG ' ;‘,;
9704 G(JJs1)=6(Jds1)E CDNSTI/VI(JJ) T
TCT3=TCT1=CCNSTL/CONST2
WRITE(6,9100}A%,A5,T0T3, (G(JJ,I),JJ 1, NSEG) :
Tt 9710 -CONTINUE — —m 77 ‘.’,7“--"‘..’*# ' PR
o TOT2=TOT2+T0TY . 7o B
3481 CONTINUE SR . : e e
9489 -FORMAT (1H 4 18HTOTAL: NO.(J 2 )= 9(1X5F10. 0))*““ww~~—“w*"“~*~~~~
1E(PNJ22.EQ.1IWRITE(6, 9489)TDT2,(TEMPE(JJ),JJ 1,NSEG) -
. 1F(PCJ22.EC.0)G0 TO 9720
;mw_—~m——-on 9712 JJ=1,NSEG

o 6(JdJ 1)-TEMDI(JJ)*CDNSTI/VI(JJ)
9712 CONTINUE

e - 70T2= TUTZ*CONSTI/CUNSTZ s G
: WRITE(6,9703)T0T2,(GLJJy 1),4J=1,NSEGY
9703 FORMAT(1X,10HJ2 coNc.-,lx 3HTc=.9(1x F10. 41y |
"““*—‘9720 CONTINUE - g e T T n“?'""‘”‘ff”fw“f“*’?Tﬁfﬂ”
DO 9713 Jd=1, NSEG R T U =
9713 TEMP1(JJ)=0.
-—=-3487 CONTINUE "~

¢
C DOES JUVENILE 2 IMPULSE PRDDUCTIGN CEASE? , _
e (= 1F-YES, THECTEST BELOW FAILS. "~ e T T
IF((T+ 0001) LT (DTE+DTL+DTJ1+TE))GD 70 3301
et C. e e e o e e e e e em e e e i - e e i e et e e S
C 1S CURRENT ‘TIME EQUAL TO TIME TJJ3, THE TIME AT WHICH ALL
H C JUVENILE 2'5 ARE RECLASSIFIED AS JUVENILE 3'5.
1 =-15000 -~ B o T T e e e S
- 715010 IF((T+.0001) .GE. DTS) GG T0 3900
.. 15020 C ‘ S
i 115030 - ~~C-————SET JUVENILE" 2 IMPULSE PRDDUCTIDN T ZERE. T T
; 15040' c :
- 15050 3600 DO 3500 J=1,NSEG ' ‘
- =——15060.-- 3500 - CE(J,H1) =0 " et s Do i e _~..-..____T.__,_____;,:___,4.“,__..n-.._.,,,..4,_...
g 15070 .. 6O TO 3400 | S | I o
15080 C
—-15090 " ~ O~ “SUM UP ALL JUVENILE 2 MIDPUINT AGE ERUUP CDNCENTRATIUAS BY SE
15100 C AT.THE MIDPOINT CONC. FOR RECLASSIFNING AS JUVENILE 31S.
i 15110 c ' ' _
R - - - — - ey — S -




15120 —~-——3900- 51220, - == e £ e T
: 30 IF(PUSPTN.EQ.1 .OR. PJ3PTC.EQ.1IWRITE(6,9725) B
1

140 9725 FORMAT(1H1,104s#ses02233, 27THJUVENILE 3 PRODUCTION TABLEo

-—15150" A sl1ORSSTesSRSR ) T T T S SR
15160 3800 DG 3850 J=1,NSEG ~ ' : e
15170 CP(J,1)=0." ‘ - , SRR

15180 — —~—DC 3825 L=2,MGM e T T T T
15190 3825 CPUJ,1)=CPd, 1)+CE(J,L) TR TR R T : o

© 15200 - 3850 CONTINUE , _ sroen

B 1 € e e R ]

15220 - COMPUTE TOTAL NUMBER ‘OF JUVENILE 3'S IN THE ESTUARY (TOTNUM) ,
15230 C AND IN EACF SEGMENT GUIERSEG,1).

:f15240~_. C'ffj —————— o ; < B T M e

15250 CALL TNUM(G CP,1,AL,A2,A3,VI, TOTNUM, NSEG)
15260 - "IF(PJ3PTN.EQ.] JWRITE (6, 9726) TCTNUM, : L o

“1 5270 ’.‘_"“‘“"* 16(JJ, 1), JJ=1,NSEG) [ e e em s s Smem—om s S SESTEEIITIOI AT
15280 . DO 3655 J=1,NSEG : :
15290 3855 TEMPT2(J)=G(J,1)

e —TF(IFACTR.EG.1.AND < (1YR.EQ.0))CALL FACTOR (FVJ2, TEMPTI 1

- lTEMPTZ DTJ2,50P,VI ,NSEGE, FTI2) :
15320 . 9726 FORMAT(1H ,14KTOT JUV3 PRED-,FIS o 8(1X,F10.0))
15330 —-————"1F(PJ3PTC,EQ.0)GO TO 9730 e — o

15340 - DO 9727 JJ=1,NSEG
15350 9727 SUM1(JJ,11=G(JJ, 1)*CGNST1/VI(JJ)
-—=15360 ——==—-—-=—T0DT3= TDTNUM*CDNSTI/CDNSTZ e
35370 - - - . WRITE(6, 9728)an3,(su~1(JJ.1),JJ I,NSEG)
@50 9728 FORMAT(1H ,14HTOT JUV3 anc 901X, F10.4)) B R
: ":__15390 e e 9730 CUNTINUE e _..«.,,.-i__v.____._.___ e __ - e “ 4-‘4 S .4 e e e
15400 = C o ‘
15410 . C**### ####J U V E N I L E -3- S E C T ] ﬂ N ###*$*¢¢¢#¢##v¢*#¢
==15420 == s - i e o e i £ e S S S T o e
715430 . C ~;u; SET CURRENT les TU TJJ3, THE TIME THE JUVENILE 3 STAGE BEGINC
115440 - C : e e o
—18450 -~ T 'AUX(15 I) 99. S '"'“ e e L TmTTTeTTT
15460 ' D0 3097 J=1,NSEG___--2 + -~ . - '
15470 . TNUMBR(J)-G(JJ/I)f; Co
15480 ~=—=—""""CE(Jy1)= CP(J,I) S e
15490 3097 AL(JIY=Y. . oLl
£7°15500 o T=TJI3-TSPH L i B
S lse0s — . M S b SHUESE AR -SRI
15506 ’ - TB=T o o
- 15510 : DTJ3=365.-T o
. =15511 —-—=———"IRAN=IRA(S} ~—=-rwr= = o e e DT
- 15512 ... TF(IRAN. NE.O)CALL GRUSSK(DYY son DTJ NSEG,SVJB)
. 1.'15520 DTS=365. ‘ , , e o
. _15530 S S EU——— NDT O e e e “—T“ R a Ea, 0) L L IR : —- N
15540 MJUV=MJUVI LT , _ :
. 15550 . TOTAL=TOTNUM 1 . ' |
{15560 ~—————————WRITE(6,3098]) - ~ o e e o
© 1 15570 - 3098 FORMAT(1H1, 4OX,'JUVEhILE 3 SECTIDN'/I/)- N '
15580 : DD 9689 J= 1 NSEG , EEER E
5590 - --—989 GEP(J)= FVJ3(J)*FLDAT(KPLANT(J))tQP(J)/VI(J) e
. 15610 IPP=0
15620 4000 IF((T+ 0001) .GE. DTS) cq T0 5000




130 -

C — :A IO — - o ep s i A B VNSRS

19840 C : CDMPUTE THE' FRACTIDNAL PERCENT oF JUVENILE 3'S IN EACH SEGMENT

15650  C = TD THE TUTAL NUMBER lN ThE ESTUARY; GlJy l)/TUTNUM.

-1 5 6 6 0 L e i i s e et o . -»—-v——A—~-~»- e+ en e e e

15670 TEMP TUTAL/(DTS -T) : '

15680 'CALL MTIME(TMIG, hCJ3.1NCJ3 T,3) v .

—15690 ‘“”—*r%*—-”DU 4200 J=1,NSEG T ff’;ﬁ'~g¢;f;i;E@5jgf’f,"fﬁf*"”*“*” -

15700 . GG(J)~= TNUVBR(J)/TDTAL R S AR o
: 15710 o fﬂE Y(J) CE(J,I)

'_....—-—1~ 5 7 2 o B c-—- e e - - e v 2 a am e - i e - e e ¢ e o e

15730 C COMPUTE THE RATE AT WRICH JUVENILE 3%S MIGRATE TO SATISFY.

15740 C THE REQUIRED FRATIONAL PERCENT,YJ3, oF JUVENILE 3 70
—-15750Q -~ — —C—=——"APPEAR- IN-EACH SEGMENT GG(1SNSEGy 1)."' S ST T
.157¢€0 C ST T
«2 15770 4200 GG(J) (YJ3(J'1NCJ3) GG(J))*TEMP
15780 G T A

157990 C CUMPUTE MIGRATIUN RATE AT SEGMENT BUUNDARIES

15800 C : '

‘*15810 “;-g GG(I)”GG(I)”’?~~ T

DO 4201 J=2,MSEG. . ¢
“4201 66(J)=66(J- 1) 66141

- '“‘"'““*“‘GG(NSEG)—O. T
15850 i - DO 4202 J=1, hSEG
15860 4202 TEMPTI(J)= o. o -
;715870»~~~———w———~IF(PJ3iMP LEG.O)GD - TD 8614
e 880 i “KI=MOD(NDT,PNJ3INM) :

$890 IF(K1. NE O)GD TD 8614

£15900 - o==ESK1=0
15905  IF(IYR.EQ.0)60 TO 8614
15910 DO 4205 J=1,NSEG '
—15920———————-XFHP (J)= Fv.m‘nwmJ)=a=l=|.mn(Kpu:uw(.1)),¢cnwn~1rwv(.:)‘f»-————-»—--——--_-~~~-‘r—--~-w
215930 | 4205 SK1=SK1+XTHP (J) - L g
5940 WRITE(12,86193T,5K1, XIHP (J),J= 1,NSEG) | |

18945 — —— o ALL PARSUM(XIMP,TB,T,NSEG,ISK) e

15950 8619 FORMAT(' 2aaT=',F10.2," J3 IMPING.=',F15. o,'*vvtv'//
15960' , 18 (1X,F10. 0))’ -
~8614-CONTINUE- , : : e e —
S CALL DECAY(SVJ3 SVJac Y TCJ3 DECY VI,WSEG A1,A2,A3 6QP)
KAGE=0
i CALL MXNUL(EINVyDECY,N(EG NSEG UINV) e

16010 c MIGRATE THE JUVENILE 3'S AND COMPUTE DERY. '

16020 C .
=—16030 ~————————CALL" HIGN(EINV,CP GyNSEGyYs DERY UINV'%X) e T T T T
,.16040 STEP=5J3 . S
.. 16050 o ' o L : :
~-16060°  —C ADVANCE THE CURRE&T CONC OF JUVENILE 3'5 wIA® THE RUNGE KUTTA ~

16070 C TO TIME STEP T+SJ3.

16080 C
~-16090 ~---———————CALL~ RKUTTA(STEP,Y,DERY,U!NV Aux.nsse EINV,G,CP, v1) S

16§o% - CALLPATCHI(G,CE,I Al,A2, A3.VI TOTAL,NSEGs15STEP, DECY ,GQP)

6110 -
6120 == D0 4220 J=1,NSEG.‘-"*—**W. e - e o e
16130 ‘ IE(Y(J).LT.0XY (=0, ‘ ' '

16140 4220 CE{J,1)=Y0J)




50 -

R Saa :' : N . L I - - - e et E S 4__' o

WPLED . CALLPATCHZ(G CE,1,A1, A2, A3 VI,TETALI TDTAL ussc,

16170 SEINV,CP, TNUMBR) o o .
——16200 T 'NDT=NDT+1 T : , B S T

16210 - T={TJJ3- TSPN)+FLUAT(NDT)°SJ3 S

16220 ,_IPP IpP+1 - : . 1
~—16230" —IECIPP.NE.NJ3SP)GO TO 4000 — 77 ~u>v*;,“”*“f?“ff?jiﬁ”“ﬂf*fmwl

16240 . 1pPP=0 “;j ' e B o

16250 . WRITE(6,255)T '

16260 ———— "TF(PNJ32.EQ.1)WRITE(6,4206) TCTAL, , LTNUMBR(J) ,J=1,NSEG)

16270 4206 FORMAT(1H ,18KTOTAL NKC.(J 3 ) = ,9(1X,F10.0))

. 16280 IF(PCJ32.EQ.0)GD TO 4000 , _
16290-—-~————-~Tntz =TCTAL*CONSTY/CONST2 -”~,;v~;:f, ST ST
16300 = - DC 4392 J=1,NSEG . Lo . .

- 16310 4392 CP(J,1)= TNUVBR(J)*CGNSTI/VI(J) . LA

16220 o ——-~WRITE(6,4207)TCT2, (CP(Jy1),J=1,KSEC) ST T T

16330 4207 FORMAT(1H ,10HJ3 CONC.= ,1X,3HTC= y9(1X,F10.4))

16340 GO TO 4000 '

==16350 — G e e T - T T
=-16360 . C ";ﬂ;chPUTE THE CURRENT ADULT PDPULATIDN BY YEAR CLASS.'
6370 . - C . -
6380——-5000" IF(PAIPTN EQ 1_.UR. PAlPTC EQ 1)HRITE(6 4209)

16390 4209 FORMAT(1H ,10H#s2xzssse3, 24HAOULT 1 PRODUCTION TABLE,

16400 s10Hz¥sx3sFe8//)) : :
=16410 ——=—=-1F (PATPTN.EC. 1)NR!TE(6,4206)TOTAL,(TNUMBR(J) J=1, NSEG) e
6420 .. IF(PAIPTC.EQ.0)6O TC 5001 '
@430 oo T0T2s= TUTAL*CUNSTI/CGNSTZ o
==16440" "“""."""""'*"‘*"‘:‘:‘D[] 4393 J=1,NSEG ] e — ’ ST

116450 4393 CP(J,1)= TNUHBR(J)#CUNSTI/VI(J) '

16460 : "WRITE(6, 4207)TUT2,(CP(J 115J=1,NSEG)

==16470- —~—-5001 CONT INUE - g T T T e
16471 ’ DO 4111 J=1, NSEG
16472 . - = TEMPTZ(J)'TEMPTZ(J) SJZI(J) L nEe

——16473 e === 311 SJ21 03 ) =00 T “"_f”*ﬂ-"'";' -
16480 AUX(15,1)=0." S S
16490 WRITE (€,4098) ‘ »; , o ,

~~16500- -——4098-FORMAT (1H1, 40X, 'ADULT-SECTION®)- ' : fom e

£-716501 —» IF(IFACTR.EC.1.AND. (IYR.EQ.O))CALL FACTDR(FVJB TEMPTZp

. 16502 - *TNUMBR,DTJ3,50P, VI, NSEG) e e

i -16510 -~ ——=—TF(IYR .NE. 0) GO TO 5030—“~ - SR e
16520 ADULT(1)=0. - -

16530 C - '

 +==16540 - - C——— “IF IYR=0, THEN ‘SUM UP ALL JUVENILE 3'S REMAINING AND RENAME AS

. 16550 C THE FIRST YEAR CLASS OF ADULTS. THEN GENERATE ALL YEAR CLASS

: 16560 C BASED UPCN THE FIRST ADULT YEAR CLASS.

16570 C I - S e

16580 5002 DC 5010 J=1.NSEG

_ 16590 QP (J)=5QP (J)
—16600 — 5010 ADULT(1)=ADULT(1)+TNUMBR(J)
:'16610 IF(KFIRST .NE. 0) GO TO 5050
6620 RECRUT=ADULT(1) a
6630 T © CALL EQUAL(ADULT, ADULTS.SVU SVAD, SVA,FEC, FMAT, FRAT 'RECRUT, .
16640 "11CP,1END,PECUAL,KFIRST,RMF,R0O)
16645 KFIRST 1

—82: - . - : .,.__.._,..ﬁ., JU S S EPE



SPESADULT (1)~ " ']fJ-lA-féJ}:Tﬁif

..... 50— ——— e S
- | - DO 5020 J=2,1END
ADULT (J) =ADULT (J=1)#EXP (=365, *SVU(J -1))
5020 SPE=SPE+ADULT(J). N —
SPTN=SPE o
GO TC 5050 _ 1€~ |

5030 DO 5040 Jd32,-1
5040 ADULT(J)= ADULT(J 1)*EXP( 365 aSVU (J- 1))
ADULT(1)= : o
=G0 TO sooz e
5050 AEP=0. |
SPTN=0. o o | _
—~p0 5055 -J=1,1ERD - *:-4:f?;—i_wgﬁ;;u;.fffﬁ“f{jjﬁ#fjf*j“”ff#""
5055 SPTN= SPTN+ADULT(J) S _~;¢“*"' o

FULLth BELow. A
DD 5060 J 1@ TEND ““"“* T

S L L i
. —-——COMPUTE THE TOTAL" PRODUCTION FOR THE - NEXT SPANN]NG PERICD AS
C

d

S C FEC ~1S THE FECUNDITY DF EACH ADULT YEAR CLASS. :

I C_“‘“*—FMAT IS THE MATURITY CF EACH ADULT YEAR CLASS. = = R

C FRAT IS THE SEX RATIO OF FEMALES TO MALES FOR EACH ADULT CLASS

16830 C - AEP 15 THE TOTAL. EGG PRDDUCT!UN FDR TE THE SPAHNING PERIUD.

~~—16840——- S IR
850 - - 5060 AEP AEP+FEC(J)¢FMAT(J}*FRAT(J)*ADULT(J)
860 . . "RECRUT=AQULTI(1) i

‘*16865‘f””‘“*”””“IF(ICP £Q.0)GT TO 5065 e e e S S
16870  CALL EQUAL{ADULT,ADULTS,SVU,SVADsSVA,FEC, FMAT, FRAT,RECRUT,
16880 . 11CP,LEND,AEP, W KFIRST,RHF, RO ,
—16890 ———€= e i et
©:16900 5065 CONTINUE
16910 . NDT=0

C

c IYR 1S THE CURRENT YEAR - LPYR IS THE NUMBER OF YEARS THE PLAN
c UPERATES. g
— .

" Dp 979 J= 1,NSEG B SR

e : . . TF(IYR .GT. LPYR(J)) KPLANT(J) 0 LTI T v

16975979 "CONTINUE- - _ P SR
16980 € ' . | _

16990  C REINTIALIZE INDICES. R -
—16991—~——————=DT=SE - e e e e e
16992 . RI= _PEAVG/DT el CUERILI e s TpIEEEL T RmeRaL T
— 16993 COINCJI=1 S L S AT S
*—16994fw~~~_~—-w1NCJ2:1~w—4—- — — e S AR I e

16995 INCJ3=1 _ - .

16996 | TOTLP=0. ~ S |
. .—16997 —————T0OTJIP=0. U S
16998 .  TOTJ2P=0. R I A E n

7000 - - TLAST=0. e R T
7 0 0 2 - . ‘,, P N D T =0 . g v - i e s o e o ._‘,:._g*ﬂ.__.,.-,,-.'.._;.'-.__. .-..._:-_n-____._..__‘.._‘__;_; R,
17004 ‘ IpP=0 : ' - ' o ' '
17010 a LEGG l :




01— ————D0 5080 J=1, NSEG e s T T T T
. 12 . TEMP1(J)=0. - e PR
17013 : " DO 5079 L=1,500 ' S T S
17014 T IF(L.LE. 60)PRTAB(J L)=0." - o T
17015 - 5079 CE(J,L)=0.
17016 5080 CONTINUE T : ' . S
17017 — ————=—-D0 5085 J=1,16 T TN ek I LTI T
.- 17019 " 5085 AUX(J,1)=C. o RIERTLL R T T e
i.—__l -’020 ..--_h-.‘_.-—ﬁ PR .-_-.._...-_LCHA = 1 - —e ._.K__.._-_-_«.._,._._.___..' - - ‘ - : l’ ‘ O CRNCHTENUNLERPE PSSP S
17030 T=0. IR :
17040 KNOW=1 o
==1}7050 - -—_—————Lp [X=]—— T I T
217060 LS UIDAYEL o Lo et
17070 CUREINALED e E e s
““17080’””*””w“""*WRITE(6,507OLJYR JSPTNyAEP 777
17090 5070 FCRMAT(1X,' CURRENT YEAR *,I13/
17100 I* TOTAL ADULTS =',F15.0/ - _
: =2 TOTAL EGGS "IN ESTUARY =+ ;F20, 0/// T T TR
“ 35(15H AGE NUMBERS 1/} T

L U WRITE(6,6000) (J,ADULT (J)Jd=1, IEND) SIS AT
6000 FORMAT(5(1X,13,F10.00) T T . T
E2=1 ‘ '
SUMA=O. - 'X-@'w o __
"""f’"’f.‘*—-‘_j"'“_—'f'DD 6010 = 1 e e
L "IF(J.NE.1)E2=E2® EXP(-SVU(J 1)¢36S ) R
6010 SUMA=SUMA+E23RMF(J) _.___,;‘fffTii~,, N
e e GMEQ=SUMA* (RECRUT/PEQUAL )™ e e P
WRITE(6,6020)SHEQ .
6020 FORMAT(' EQUILIBRIUM (1. 0) =',E15. 7/ _ '
—D0 6030 J=1, NSEG - mr T A T T T ST T
- "IF(1YR.EQ. LPYR(J))QP(J) =0. R S S
6030 CDNTINUE s

EAD(IYR) ADULT(I)
ITY=1YR- o T '
— ~IFCIVR.LELLYR)GO TO 140 ——— — S e
9999 RETURN. o ISR GO
' CEND L

. .;84_ oI HP VR TIPPTPRS L LR



‘ momn

_ Functional description:

InTIAL ©ffects the initialization-and computation of key variables used in the

transport model.

"~ Inputs:

Calling sequenée'”

1. NSEG _. # Segménts'in éstuary
2. NEGG . ~ number of items in temporal egg distribution
'3; DTE _ o  ;egg duraﬁion (dafs) |
4. DIL  larval @uration (days)
. , 5; D'le | . juvenile I duration (days\)
N | 6; pTI2 ' 'V_juvénile II duration kdayéi
7. T | .v time steé ﬁsed throughout egg staée
‘ NAMED COMMéN BLOCK iNTIA’L_

" see descripﬁion of named common in the subroutine INPUT.

Equations:

JEGG = DTE = number of age groups in the egg state (life cycle)
' DT - v , .

J LARV = DTL = number of age -groups in the larval stage

-85~

Quirk,Lawler & Matusky Engineefs



SR IR AT £ TRen B A Tt 4

. . JdJ1 = DTJL 'Age.groups_ in juvenile I cycle,
- 4 - DT -

JJ2 = JTJ2"
DT

‘Age groups i'n‘j,uvén_ile II cycle.
. NLPIX = »1.¢/D'1“ = number of age groups averaged

Variables initialized:

LEGG = 1 = cﬁrrént temporal egg distribution

LCHA = 1 = current_”ac-lv_egtionv and dispersion values used _

LPIX = 1 = curre'ntAvalue in age group frém which averaging process will ;tart;
IDAY = 1 = current position-in production tal_)le to larval sfage;

current time set to zero

-
n
-
]

CIFINAL = 4) key which indicates_y-vhen last averaging for egg cycle is to commence.
¢ AUX (1316, 1:25) = 0 = auxiliary array used by numerical technique.
S . : ) o : N . 0
' KNOW = 1 = a switch used in TMODEL.
' Kexs:

T1967° = 1 '~ use 1967 temperature profile.

Referenced by:

TMODEL - transport model

Subroutines called:v-

TP1967 - date arrays for 1967 .i:emperature profile by time and space

Outgut : Npne

; 7 . - ' S ~86- -
‘ : - ‘ Quirk, Lawler & Matusky Engineers .



INTIAL

‘"Perform
Initial-
ization -




{TALY- PNC/LIB$ - CREATE:02/01/73,11: 27:33 FREQ:1L SIZE 1- BACKUP 02/02/73,
T51:21: t40 KIND:S DISK KEY:1l LIFESPERM ACCESS UPCATE ' L

SEG NEGG, DTE DTL,DTJ1, DTJZ'DTY““

1

”’1000“"‘—””m’”_'SUBRCUTINE INTIAL(R

10190 - : COMMON/INITAL/LEGG, LCHA,T ,KNOW,JEGG,JLARV, JJ1,JJ2,JJ3,
sLPIX,NLPIX,IDAY, IFINAL PRNT(S) AUX(16 25}, TEMPER(Zb 55) NTE“P
~aT1967P,TCUT(25) :

C THIS RCUTINE INITIALI
C AND ARRAYS hHICH ARE

1020 '

ZES TFE FGLLCWING INDICES
DEFINED ELSERFERE IN THE CALLING

“CPROGRAMNM.
LEGG=1 -

KNOH=1 ' Do R R
) o JEGG-.0001+DTE/DT S e B
em e S L ARV =T, ooox+arL/DT~~“—4> —= S - -
LPIX=1 S ‘
NLPIX-.0001+1 O/DT I ' ‘

N 5 AUX(Jy1)=
. 10 CONTINUE

T JJdi=. OOOI+DTJI/OT -
o JJ2—.u001+DTJ?/DT - T TA
AT TFLT19€67P. tC.;)CALL TP1°67 j
‘“’”‘“"—’RETURN ' -
END

. i § R S
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' "l' ~ AWGHT -

Functional description: Y

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
_VCE'_— Aconcentratioﬁ

Al, A2, A3 - elements of A:matrix; (description‘given in the analysis)

Named common arraysj;

MWGHT - specifics in'MIGN section. =

» MCHAR - specifics in INPUT section. -

N Eggations: . None
Oﬁtguts:' AL (1:NSEG) - fractional age group concentration at downstream
boundaries.

Subroutines called:

TNUM - computes total numbers of a specified éarly stage in the estuary.

Referenced by:

MIGN - performs migration function

TMODEL - Transport model.

~89-
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Compute
Total Nos.
in Estuary

.

‘Compute Relative
Migration '
Speeds for
Age Groups
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| —uwcHT PNC/LIBS  CREATE: 02/01/73,11:27:35 FREQ:117SIZE: 1 BACKUP 02/02/73,, B
.05 £21:39 KIND:DISK KEY:1l LIFE:PERM ACCESS:UPDATE .

: —"1000 '““"““‘““"’SUBRDUTINE ANGHT(CE.AI A2, A3)-“~f"_ = = e
1010 ~ DIMENSION CE(25,1),G6(25,1) ‘ S '
1015 . DIMENSICN Al(1), A2(1),A3(1) . .

—~1ozo e == COMMEN /MWGHT /GG (251, AL {25 )y KAGE © “.;v,;;:x,-j,-
1030 C ESTURARY CHARACTERISTICS FCLLCWS, S L AT e
1040 COMMON/4CHAR/NSEG, NCHANG, VI(ZS).A?IZS).SLEN(ZS):
£.10860 - ——————2Q1(25,10) ,EP(26),EI1(25,100, TGE(1C,DI(25) ~ 77 B
1060 C THIS ROUTINE COMPUTES ‘THE RELATIVE SPEEDS FOR WHICH THE KAGE AGE
1070 . C GROUP OF A GIVEN CONCENTRATION AT THE BOUNDARY OF A SEGMENT WILL
=+1080~——-—C THESE WEIGHTS ARE'LATER USED IN THE RTUTINE MIGN TO COMPUTE -

CE.1090 C THFE MIGRATICN RATES. ‘

71160 C AGR IS THE WEIGHT FOR THE SPEED CF THE PREVAILING AGE GRCUP AND
221170 T CAL(1 NSEG) IS THE RELATION BETWEEN SEGMENTS. ~— 7 B
- 1180 ¢ THIS WEIGHT IS BASED DN THE POPULATION WITHIN A GIVEN SEGMENT.

1199 C

L T771200° "““’“C’“’”“AL(J) 1S FRACTION CF’ KAGE “““ INSEG j : =
1200 . C o ~ g
1210..-":;;:;:u;CALL TMUM(G, CE,KAGE Al ,A2,A3, v1 TBTl NSEG)

=215 T === pp S J=1,NSEG ™~ o

1220 S AL(J)=G(J,1)/DI(J)

RETURN
=END
. , _ _ B S ,

S T e -



MIIME:

Functional description:

MTIME compares current tfme 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 mlgratlon preferences, MTIME updates the 1ndex for the next mlgratlon
preference prov1ded there is a next mlératlon preference. ‘If there is. not

next mlgratlon preference the current one remains. in effect.‘

Inputs:
i.‘ o TMIG_ ~ Current migratiQnAtine (@ays)
2. v“ NCT | . '#fmigrations‘input
3. | MJ o Current migration input utilized. ’
3. : T ' :"Currentftime .> |
: 5. J ' zCurrent juvenile;stege
| 1= juvenile Iy~
(2 = juvenile II1)
(3 = juvenileiIII).
' Eggatione

ADIF T - TMIG (MJ, J) determlnes if current migration prefernnces are to be

updated based upon the difference comparlson of the two times.

Cutputs:
Updated MJ.

;32;-
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Subroutines called:  None

Referenced by: = TMODEL - transport model.

-93-
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ADIF= »
| P-tM1G (MT,T)

If
ADIFS.000
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"MTIME -PNC/LIBS & CREATE:02/01/73,11527837 FREQZ 11 SIZE:1. BACKUP 02/02/73,

‘05:21:38 KIND:sDISK KEY:l LIFEZ PERM ACCESS bPDATE
L : _

- oo S UBROUTINE MT]ME(TNIG NCJIyMJI T, J)”'_: T
: © DIMENSION TMIG(10, 3) '
IF (MJ.EQ.NCJIRETURN

'““““——f"leIF =ABS(T-TMIG (MJ,J)) T T T
2 - J1F(ADIF, LE..OOOl)“J MJ+1 ' A
S : S RETURN _
Emmmg T T TTIEND T e e s ——
iQ : ‘




GROSSX: -

Functional description:

GROSSK, in the case of random survival, computes the gross first order decéy_
rate for the specific stage which is utilized as the new first order decay

for this stage's development (applies to early stages only).

Inputs: calling sequence

DYY. ~ output firéﬁ order decay rate

.SDYY:._ “ stahdard deviation o

'SDUR'- © stage duration

NSEG : number‘of river sections_

DEQ inputffifét order décay rafe._ 
(, | 'f:g_uations :

STDEV = .5 x DEQ(J)

Qutput : DYY T R .

Subroutines called:
RANDN - réndom number generator (based on normal distribution) -

- References by:

TMODEL - transport model. .

_96_
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GROSSK

- ( ENTER ‘)
[ . -

Compute

@ ) - | .0 for
S o ' Jth Segment

XMEAN=DEQ (J)

Generator |

-97-



_?GRQSSK prNC/LIBS " CREATE: 02/08/73 ,08: 31 55 FREQ 8 SIZE 1 KIND DISK KEY 1 LIFE‘
ERM ACCESS UPCATE

" IOOW_ SUBRCUTINE GRUSSK(DYY SDYY, SDUQ,NSEG DEQ)-'
110 . . DIMENSION DYY(25),5DYY(25),DEQ({1)
120 D0 10 J=1,NSEG

CETTI30TTTTTTTTT TTUSDYY (U ) =DEG )
: . 5 STDEV=.5%DEC(J) -
- IF{STDEV.GT.1.0160 TO 5
e CALLRANDN (X, XMEAN , STOEV) *
DYY(J) =X
10 CONTINUE .
—--—~RETURN e T T
. END o

'32r xnocwnv 1>E£QCT)

. - .m98- - _ e
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FACTOR:

"Functional description:

FACTOR computes the impingement rates for: the juvenile IT and III stages.

Inputs: calling sequence

F Total numbers_impinged'in.eéch'ségment'
TOTS ' Total numbers at beginning of a stage
TOTE Total numbers at end of stage
TIME . Stage duration(or persistency)f
SQP Plant intake flows for each segment
V1 ' Volume of each segment
Equations:
AVG = TOTS + TOTE  (TIME) (SQP)

2 vI)
F (Impingement rate) = F (TOTAL -NOS. )

AVG.

OQutputs:
JFo impingement rates for each segment ’

.Display of input impingement totals

.Display of computed impingement rates.

L

-99- -
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. Subfbutinés called: None .

Referenced by:

TMODEL - transport model.

-~
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. : : FACTOR
< ENTER )

Print Number
- Impinged per
.Segment

Compute: krNSEG .
AVG=(Y2)(TOTS+TOTE) FIME)
X (SQP/VI)

Print Impinge-
ment Rates
)er Segment

| EXIT -

=101~



"FACTDR -PNC/LTBS CREATE 02/01/73 11 272 42 FREQ 11 SIZE l BACKUP 02/02/73.
05:21:36 KII\D DISK KEY:1 LI1FE:PERM ACCESS:UPDATE CN: SPN

- 1L '
g e s~ SUBROUTINE "FACTOR(E,TOTS, TOTE,TINE, sop.vx.nszc) - i
20 DIMENSIGN F(1),TOTS(1),TOTE(1),SGP(11),VI(1]) -#“'~> K
. . 25 WRITE (643 )1(F(J)3J=1 4 NSEC) ——__ |
-6 o -owo— 3 FORMAT(! FACTOR',5X, 8(F10.0,1X)) ¢V555~ B
. . 3pSum =D “Tpr 10 J=1,NSEG L A
40 F= 0O AVG=0. 5*(TDTS(J)+TDTE(J)) TlME*SOP(J)/VI(J) o Tiem
' mee = - CTE(FEY) LERL0.)60 TO 10 YT R ;m(ﬁ";;;““wéwfw
F(JI=F(J)/AVG S o . o’

10 CONTINUE |
e WRITE (6 L6)(F(J) =1, NSEG)

16 FORMAT (! FACTUR',SX,SFIO 5/) \SUM SUM*- ” :
B R
' o : - r'TOI F / sSuMm

q.?g; o _ o o
) o o G



:,,‘I"_  INéU§:.

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: . | descriptio#.given in fol}owing pagé;_;nd input is in free format.
Equations: - None
' Output§:  .'None
indicaﬁors:.
‘T1967P if néw temperafure éfofiie is tokbg inéut

-{ Yo Subroutines calléd:_- "None -

Referenced by: TMODEL - transport‘mode.

-103-
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) i TYPE CONSTRAINTS
VARIABLE R=REAL OR = .
NAME I=INTEGER ARRAY -SIZE SYMBOL DESCRIPTION
IMODEL I Determines which model is to be
' ' selected. { 1 > Transport .
o 2 - Totally mlxed
3. Both
IRA I (1:5) Specifies if random variation of
: ' a decay rate is ‘to occur for a
. given early stage.(0 + off
o _ 1 >on
NOTE: IRA(1)=1 implies randcom
survival for egg cycle.
IMODEL=1, or 3 requires following
' input
NSEG I MAX. 25 Segmentation of estuary.’
NEGG I MAX. 10 ‘The number of different weights
' ' used to compute the average rate
(#'s/day) at which eggs are
produced.
NCHENG I ‘MAX. 10 The number of sets of flows and
s dispersions to be input.
IEND I MAX. 20 _Number.ofvadult classes
LYR I " NONE "Number of years the model will
. |simulate.
'ICP I MAX. 3 Specifies if‘adult coﬁpensation
' is to occur. O implies none;
.1 through 3 inmplies for adults
1 through 3 with 3 as a cut-off.
IOPT I Display input parameters
0 -+ no
1l > yes
NCJ1 I - MAX. 10 Number of juveniles 1 migration
preferences input.
NCJ2 I MAX. 10 "|Number of juveniles 2 migrations
o : : preferences input.
“INCJ3 " MAX. 10 Number of Juvenlles 3 mlgratlons

preferences . 1nput




T TYPE - CONSTRAINTS
(] VARIABLE | R=REAL . OR - |
NAME I=INTEGER ARRAY SIZE | SYMBOL DESCRIPTION

KKSW I : Use 1967 Temperature profile if
: ' - ‘ KKSW=l and TP1967=2. If KKSW=1l -

and TP1967F2, a new temperature

profile is given. If KKXSW=2,.

no tenperature proflle is to be

used.

NCOMR I R | MAX.10 : Specnfles the number: of dlfferent

B : S - "llarval -age group numbers and.
concextrations to be printed.
If nom, NCOMR=0.

'IFACTR I . ’ R . ‘ Specifies if impingement rates
' ' ' - for juvenile II and III are
input (IFACTR=0) or are to be
computed from total number.
(IFACZR=1) . '

The Iollowing variables are 1npuf
in groups of 4, ‘one group per
segmext.

. . ‘ SVE : R - l:NSEG . Kg First order decay rate(l/day)EGG
“svo . | R 1:NSEG Kk |Minimm decay rate(1/day)-EGGS

FVE "R . 1:NSEG £, |EGG entrainment rate
TCE . R 1:NSEG Cg Carrying capacity of the i*h
‘ ' segment for egg concentration . '

(#'s/1CT) .

The frcllowing variables are in-
put im groups of 4, one group.
|pex szgment.

SVL R 1:NSEG K, |rarval first order decay rate
: » o (/ day) :

SViOo R N 1:NS_EG KLO Larval mlnlmum decay rate(l/day)
- FVL . R ' .1:NSEG ) fL Larval entralnment rate -

TCL . R '1:NSEG Cg . [Larval carrying capac:.ty(# s/TCF)

The fusllowing 'varlables ‘are
input in groups of 4, one group -

. ' . : : ; , per szgment.

SVII - R .~ 1:NSEG - Kg1 Juven*jle I first order decay
‘ : ' rate {(1/day)

SVJ10 : "R . 1:NSEG | kg;o puvenile I minimum decay rate
-105- _(1/531) '




» _ TYPE CONSTRAINTS )
VARIABLE R=REAL “ - OR -
NAME I=INTEGER ARRAY SIZE SYMBOL DESCRIPTION
FVJl R 1:NSEG FJI Juvenile I entfainment rate
TCIL R - 1:NSEG Cy Juvenile I carfying Capacitywy
(#'s/1000 cu. ft.). S

The following variables are
input in groups of 4, one group
of 4 per segment '

SVI2 R 1:NSEG Kjpp |Juvenile II first order decay

"7 . lrate (1/day) -
'sVJ20 R 1:NSEG KJIIO Juvenile IT minimum decay rate
' : (1/day)
| FVJ2 R 1:NSEG FJII | Juvenile 11 impingement rate or
' - numbers R

TCJ2 R 1:NSEG - Cg Juvenile II carrying capacity
per segment ' '
The following variables are input
in groups of 4, one grouwp of 4

|1 per segment. .
sSVI3 R ~ 1:NSEG X | Juvenile III first oxdexr decay
' JIII rate (1/day) ' '

SVJ30 R . 1:NSEG KJIII Juvenile III minimum decay rate.
' ' ‘ 70l (1/day) ' ' :
FVJ3 R . 1:NSEG F Juvenile III impingement rate.

' : - ' JIII or numbers
TCJI3 R 1:NSEG - Cg {Juvenile III carrying capacity
' ‘ per segment.
SVA R 1:3 K, Adult 1-3 first order decay
' rate'(l/day) '
EVAO R 1:3 Kao Adult 1-3 minimum decay rate
' (1/day) (given if ICP=1})
DTE R Atg |puration of egg stage (days)
DTL R Aty Duration of larval stage(days)'
DTJ1 - R Aty |Duration of juvenile I stage(days
DTJ2 R Atyyp |Duration of juvenile II stage(day
105~ | a
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. TYPE - CONSTRAINTS
VARIABLE R=REAL ~ OR _ -
NAME I=INTEGER ARRAY SIZE SYMBOL DESCRIPTION
TI33 R> TEND The,f.ime(i-.n d‘éiYs) at ‘which
_ all juvenile II's are reclass-

ified as Juvenile III's
(reference from day 0) -

" DTA R puration of adult stage (365
days for non leap year).

DT R At pime step through egg cycle.
Number of age groups in egg
cycle is Atg/at :

TE . R Tg Duration of Spawn period (days).

- TSPW | R Ts{:arf Start of spawning referenced
: : from day O (Julian days).

AEP R E Total eggs produced in Tg,

- QP R  1:NSEG Qé " plant withdrawal per segment B
, fcubic mile '
day

KPLANT I 1:NSEG |=1:if plant is on; =0 if off.

- LPYR - I 1:NSEG The number of years the plant
: in the it}_1 segment will operate
if it is on.

IAGE I 1:NCOMR Begin of larval age group to

: " be accumulated. )

IEAGE I 1:NCOMR o End of larval age group to be

: accumulated _ S
'NOTEZ: Read in pairs; printout
displays total numbers from
IAGE to IEAGE.
oI R 2:NSEG o 7 o -
1:NCHANG Qs Fresh water flow(advection) at
the boundary of segment i for
a specific time.(cu miles/day)
EI R  2:NSEG
1:NCHANG B4 Dispersion coefficient -at the
' Bommdary of it segment for a
| specific time (square miles/
day).
=107- -
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' ‘ TYPE . ~ CONSTRAINTS
’ . VARIABLE | R=REAL OR . :
NAME . I=INTEGER ARRAY SIZE SYMBOL DESCRIPTION
SLEN R . 1:NSEG . L; Length in m:.les of the ith .
‘ : : B segnent. . i
| AX : R " 1:NSEG - AX; Cross sectlonal area at {:ﬁe"‘
dowustream boundary of the ith
segnent.
VI | . R : ~ 1:NSEG V; | Volmme of the ith segment .
’ ) ‘ : ~ ‘ (cv:iblc miles) -
TQE R - ‘ '1:NCHANG o Specific time (days) for wh:Lch
: ' o SR the advection and dispersion
‘pai.n is to change.
TP R ~ ' 1:NEGG ' Specific time at wh:Lch eqq
» S dlstirlbutlon is to change (days)
IMIG R -~ 1:NCJL. , -
' S S N : Specuflc time at whlch
s o Juwenile I migration preferences
chazge.
' . | IG R 1:NCJ2
' ' : ' 2 | specific time at which Juvenile
1x mlgratlon preferences change
(dags)
- TMIG , R 1:NCJ3 _ o
3 ' Specific time at which
- Juwvenile III migration
preferences change (days).
vwvi | R ' 1:NSEG S
: o " 1:NCJ1 Migration preferences per
' ’ segnent for juvenile I's for a
‘specific time
Y32 R . 1:NSEG - .
: - 1:NCJ2 Migration preference per
segnent for juvenile II's for a
specific time.
YI3 R ~ 1:NSEG :
' 1:NCJ3 - |  Migration preference per
: segment for Juvenile III's
o for a specific time.
- l108- .




VARIABLE
NAME

TYPE
R=REAL
I=INTEGER

CONSTRAINTS -
OR
ARRAY SIZE

SYMBOL

DESCRIPTION

WI

PP

' FEC
FMAT
FRAT

IDTE
IDTL
IDTI1
IDTI2

IDTJ3

R

1:NSEG
1:NEGG.

1:NEGG

i:IEND_

1:IEND

1:IEND

-1094

Spatial distribution of'fofal
eggs produced per segment

for specific time slots(days).

Temporal distribution of total
egqygs produced for given time

" sIots (days)

. Average number of eggs
' produced by females in a
specific adult class.

Maturation of Females in a
specific age class.

The ratio FEMALES: TOTAL
NUMBERS for a spec1flc age-
class.

NOTE: read as (FEC, FMAT{_‘
FRAT) pair '

number of iterations to go

© thxru Egg Cycle for 1 time _
stiep of the numerical technlque

(L is suggested)

Number of jterations to go
thru larval cycle .for 1 time

step of the numerical technlqun,

(L is suggested).

Number of intentions to go
thru Juvenile I cycle for 1
time step of the numerical

‘technique (1. is suggested).-

Number of iterations to go-
thru juvenile II cycle for
1 time step of the numerical

technique (1 is suggested). -

Number of iterations to go
thru juvenile ITI cycle for. 1l
time step of the numerical -
technique (1 is suggested) .

o



TYPE CONSTRAINTS
VARIABLE R=REAL OR - -
NAME I=INTEGER ARRAY SIZE SYMBOL DESCRIPTION
IYR - I Startlng year" “at which model
: will commence to simulate
effects to fish (strlped bass)
population.

NESP I Number of time steps between

o { success printouts- in.the egg
" | cycte. (use 10)

PIMPE I | Réquest printout of impulse edgg
production for each segment
and for estuary{O +> off

1 -+ on
- PNEGG1 I Display all current dge (EGG)
groupsio -+ off
o i+ on.
 PNEGG2 I Display age (EGG) group total -
' numbers {Q + off '
S l=>on
PLPROD I Display larval production
' '} as occurs (o> off
l1->on-
PLPTB1 1 Display larval production table
- 0 -+ off
1~ on
PLPTB2 I Dlsplay 1arva1 productlon‘for'
' estuary only §0 > off
o 1 1+ on

.PCEGG1 I 0 »off
1 »on display egg group
concentratlons. :

PCEGG2 0 —>o_ff ,

‘ 1 »on - display egg conc. for
estuary '

-110-
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‘l’, VAS;Q;LE

TYPE
. R=REAL
I=INTEGER

~ CONSTRAINTS

.OR

ARRAY SIZE

SYMBOL

DESCRIPTION

PEAVG .
NLSP .
PIMPL
PNLAR1
PNLAR2

PJIPRO
PJIPT1

PJIPT2.

PCLAR1

PCLAR2

PLAVG

.production

duction table for estuary and

: Fegments.

Number of days for which trans-
fer from eggs to larvae will be
averaged.PEAVG s
DTE

Number of steps between success-
ive printouts in the larval cycle

{o»= off D
1 = on - write impulse larval

§0 = off
1l =on Write larval age group
numbers for estuary and segments.

{o = off -
1 =on Write total larval
numbers for estuary and segments.

0 = off
1l = on.  Print Juvenile I .pro-

segments as it occurs.

{o = off S
1l = on Prints Juvenile I pro-
duction numbers for estuary and
segments. ‘ .

40 = off
1 =on Print total Juvenile
I for estuary total.

{o = off - _ :
1 = on - Display ‘larval age group
concentration for estuary and

0 = off
1 =on Display total larval
concentrations.

The number of days for which
transfer from eggs to larvae
will be averaged,PLAVG

SL
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VARIABLE

. TYPE -

R=REAL
I=INTEGER

"CONSTRAINTS

OR

NAME

NJISP
PIMPJ1

PNJ11

PNJ12
PCJ11

PCJ12

PJ2PT1

PJ2PT2

MJUV1

PJ1AVG

‘NJ2sP

PJ2PRO

' ARRAY SIZE

-112-

syMBOL| ° " DESCRIPTION

‘lile I s 1mpulsed.

Number of steps between success-
ive printouts in the Juvenile
I stage. » '

0 = off .
1l = on. -print number of Juven—

{0 = off n

11 = on . print total number
Juvenile I's by age group for
the estuary and segments.

{o = off
1 = on print Juvenlle I total
numbers.

{o = off .
1 = on print Juvenile I con-
centration for each age group.

0 = off . ‘
1 = on print total Juvenile I
concentration. ‘

0 = off ,
1 = on ° print Juvenile II pro-
duction calculations as they are
computed. '

{o = off o

1 =on print the results
'stored in the Juvenile II pro- .
duction table. '

{o = off

l=on print only the total
number of Juvenile II's produced
in the estuary.

{o = off
1 = on Indicates that juvenile 1
migration preferences are input. |

The number of days over which
transfer from larvalto juenile I
stage will be averaged, POJIAVG "

. N sJ1

The number of time steps between
successive printouts in the '
Juvenile II stage.




TYPE CONSTRAINTS
VARIABLE R=REAL : OR - .
NAME I=INTEGER ARRAY SIZE SYMBOL DESCRIPTION
PIMPJ2 I 0 = off .
1 = on print number of
Juvenile II's impulsed. 5
. PNJ21 I {0 = off o .
) 1 = on . print total numbers
in Juvenile II age groups.
PNJ22 I -{o = off . -

l1=on print total number of

juvenile II's ‘ :
PCJ21 I ,{o = off _ _ :

1 = on . print total concen-
trations of Juvenile II age
groups.

PCI22" I {o'= off -

1 =on print total concen-

tration of Juvenile II's.

PJ3PTN I {o = off

' |1 = on print Juvenile III

production table. '

PJ3PTC I {° < off

’ 1 = on print total Juvenile.

III's produced in estuary.

MJUv2 I {O = off :

1l =on Specifies if Juvenile
II migration preferences are
given.

PJ2AVG R ‘The number of days for which
) transfer from Juvenile I to
Juvenile II will be averaged.
PJ2AVG
sSJ2
NJ3SP. I The number of time steps between
successive printouts in' the
Juvenile III stage.
PNJ32 I ‘ {o = off - )
_ 1 = on print the total number
of Juvenile III's in the estuary.
- PCI32 I {o_='off N o
11 = on display concentration
Y of Juvenile III's in the estuary.
-113- ' ’
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: ' TYPE CONSTRAINTS
'l'_- VARIABLE - R=REAL OR

NAME I=INTEGER ARRAY. SIZE | SYMBOL DESCRIPTION

PAIPTN |. I o 0 = off ‘ ST
: o : 1 = on print total number.of
adult 1's recruited. o
PAIPTC I . T ‘ - {0_= off _
' ' g 111 =-on print‘total-concen-
tration of adult l's recruited.

MJUV3 R S . 0 = off _

’ : : 1= on Specifies if Juvenile
III migration preferences are
given. :

~ CONENT I : ' ; {o = off
' 1 = on compute entrainment.

coniMp |- I U h {o = off ,
o ' : : : 1 = on compute impingement.

PEENT o . {0 = off . _
. _ ' : s 1 = on display egg entrain-
: ‘ : ' 1 o ment rate. : :

- PNEEN : I o . The intervals at which plant

: - - ‘ ; entrainment of eggs is to be
computed (time steps). '
PLENT : I o . ’ {0 = off y
: ‘ : 1 = on print larval entrain-
ment rate (numbers/day).

PNLEN I o ? . The interval (number of time
: ' ' steps) at which larval plant
|entrainment is to be printed.

PJ1ENT' I o , 0 = off. _ |
: . ’ 1 1 = on display Juvenile I
entrainment.

PNJ1EN . I ' The interval (number of time -
: steps) at which Juvenile 'I

~ lentrainment rate (numbers/day)

lis to be displayed. '

PJ2IMP ST | | {0 = off
_ 1 . 1 = on print Juvenile II
‘ . : : . : . . . impingement rates. '
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TYPE
VARIABLE R=REAL . OR v -
NAME - I=INTEGER ARRAY SIZE SYMBOL DESCRIPTION
PNJ2IM. I The interval at which Juvéﬁile.
o II impingement rate is to.be:
displayed. wos
" PI3IMP T {o = off =
{'1 =on print impingement
rates for Juvenile III's.
PNJ3IM B The interval at which Juvenile
IIT impingement is to be dis-
played.A. :
NOTE: # OF AGE GROUPS
= STAGE LENGTH
TIME STEP
FOR EACH EARLY LIFE CYCLE.
- SL R . | At in larval stage (days)..
SJ1 R At in juvenile I stage (days).-
SJ2 ‘R~ At in juvenile II stage (days).
SJ3 R - | At in juvenile III stage (days).
T1967P R- = 0, no temperature profile
' =1, use 1967 temperature profils
= 2, read in new temperature
profile. :
NTEMP 1 Number of input values in the
' temperature profile for each
segment. (= 0 of T1967P = .0).
TEMPER¥* R 1:NSEG JIf TL967P = 2, -input temperatuie
1:NTEMP segment/time (OF). '
TEMPER* R NSEG + 1 Days (reference from day zero)
' 1:NTEMP at which temperature profiles
are to be initiated.
TCUT* R 1:NSEG The critical temperature below

which eggs die for each seg-
ment (°F). .

* 9Theése values are input only
if T1967P = 2.
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TYPE | CONSTRAINTS
VARIABLE R=REAL OR ' -
NAME I=INTEGER ARRAY SIZE SYMBOL DESCRIPTION
If IMODEL = 2 or 3 the follow1ng
inputs are required. :
ISW I {0 = off
) 1 = on _plant operation.
IEND I " Number ‘of adult year classes.
" LYR I »" {Number of years the model is to
simulate.
KSTP I Number of steps between printouts. 
' in early life stages. N .
_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 Oj?sz}.O |specified Juvenile II fractional
e survival. '
IKX I {0 = off . e :
|'1 = on  compute Juvenile II
decay rate.
_ICP _ 1 Number of adult classes for
’ which compensation is to
occur [0
%0 /.
ISKP I | ‘o = off . |
1 = on .permit printouts to
occur in early stage computations
IST . I Starting‘yeaf at which adult
printouts  will occur up to.
IK I |The "year" step ox multiple at
' lwhich adult printouts will
o occur.
IEN I Starting year at which: “adult
printouts will occur until the
last year that the model simu- .
lates. o
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» TYPE . CONSTRAINTS
VARIABLE R=REAL ' OR ’ : . ‘
NAME I=INTEGER ARRAY SIZE SYMBOL DESCRIP?ION :
TRT . R Input if IMODEL = 2, computed- in
’ TMODEL if IMODEL = 3. This is
the ratio of adult 1l's in the -
transport to the totally mixed
model. Used to make the totally
mixed resemble theptransport‘.
model.. ' : :
- NN I {0 = off .
: 1 = on ' print input parameters
LQP I Number of plant input intake
' flows (year by year basis).
INCPOP I 0 = off _ |
1 = on if increasing popu-
lation is desired.
PINC R Population percentage increase
to use (input as a fraction).
: - " |Tf Isw = 1, input the following:’
Q0 R 1:10P Yearly gross plant withdrawals
(cubic miles/day) .
\4 R Estuary volume (cubic miles).
FKILL R 1:5 Gross entrainment"and‘impingement '
factors for estuary. -
IPL I Number of years plant will
: operate.
P "R Total eggs produced during
spawning in the estuary.
DE R 1:5 At for eggs, larvae, juvenlle I
through III, respectively(days) .
_NSPAN I Number of weights + 1 in the egg
‘ time’distribution.
TIM . R 2 :NSPAN Day at which production weights
) are to be superseded
TIMW R | 1:NsPAN-1 | Temporal distribution for egg
o production rate computations.
~117- L




VARIABLE
NAME

TYPE
R=REAL

I=INTEGER _

CONSTRAINTS |
OR -

.

TIMT

DCY

DCYO

'SRAT
SMAT
FEC

PNDAY

IMPUS

MULT

ARRAY SIZE

'1:NSPAN-1

1:3

1:3 .

1:IEND
1:IEND
1:IEND

1

4 .
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SYMBOL

DESCRIPTION

If a temperature cut-off time -
is mpecified (TCUT), the weights
at which eggs survive to the
larwal stage (based on time TIM)

-are: to be input. Set to 1.0

whem TCUT = O.

1f ILMODEL = 2, the following
is mequired:

Firét order decay rates for -
adult 1 through 3, respgctively
(1/&ay) .

If TECP = O and =:3, DCYO is
inpuwt; otherwise, no input
requmired. DCYO is the minimum

decay rates for ‘adult 1 through

3, respectively (day-1).

_Ratin of‘femalés to total adults

per age class.

Matmration of females within an
age iclass. - :

Average fecundity of females
within an age class.

Numizer of days over which trans-
fer from stage to stage (early
stages) will be averaged.

PNDEY (1:4)

DE(1.:4)

A‘s&f.bf the following is to be
input for each of the early

. stages in the format that

follows:

Description of early stage.

{0 of £ ,
1 =on impulse.

{O = off _ : .
on . multiplicity.-

[
il
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TYPE CONSTRAINTS
"VARIABLE R=REAL OR o - ‘
" NAME I=INTEGER ARRAY SIZE SYMBOL DESCRI.PTION
KX R Pirst ordér decay rate (i/éEY).
KX@ . R Minimum decay rate (1/day).
¥s R |-Carxying capacity (#'s).
DTE R Stage duration (days).
TE R

Spawa peribd'(nct'specified'
for Juvenile III). ‘

If IMODEL = 3, specify inputs

accarding to IMODEL = 1 first;

then, specify inputs according
to IMODEL = 2, noting exceptions.




INPUT
‘ ~ ENTER " .

,ADefine-
Named
Common

T

Read :NSEG,NEGG,

NCHANG, IEND,LYR, : o
ICP,IOPT,IKJ1, Read:IAGE, /
NCJ2,NCJ3,KKSW,/ ™ IEAGE, '

NCOMR. IFACTR / 'NCOMR#0 (1:NCOMR)

Read:SVE,SVO

ead:SVL,SVLA,

V] . FVL,TCL
V_Read:DTE,DTL/ Per -
\DTJ1,DTJ2, | egment
TJ33,DTA, '
DT, TE,TSPW,
Read: ‘

QP (1:NSEG)/-

Read: svJ2,
SVJ20,FVJ2.
CJ2 Per
egment

Read: _
VI(1:NSEG)/

KPLANT
(1:NSEG)

SVJ30,FVJ3
TCJI3 Per
Segment



e P ST U i T e a8 T

Ve

-—— = =

Read J1 P/O /

/ : . |

Indicators

Read J2 P/O

"Indicators

Read J3 P/O

Read:
FEC,FMAT,
FRAT

(1:IEND)

Read Entrairn.
Impinge.

Read:IDTE,
IDTL,IDIJ

Temperatur,
Profile/’

Read Larvai
P/0 Indi-
cators }
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bt v W AT 7 T Tt B AL S T

 INPUT2-PNC/L1BS ~CREATEZ02/01/73,11:27337 FREQ:11 SIZE:5 BACKUP:02/02/73, =~
@ 05:21:38 KIND:DISK KEY:1 LIFE:PERM ACCESSIUPDATE . .

i R , : : :
~=4000 T " TSUBRCUTINE INPUT - R T T
1010 o INTEGER_PIMPE.PNEGGI,PCEGGI.PNEGGZ,PCEGGZJPLPRDD.PLPTBI.PLPT
1020 _ ~ INTEGER PIMPL,PNLARL1,PCLAR1 ,PNLAR2,PCLAR2,PJ1PRCyPJIPT],FJLP
10307 T T T INTEGER PIMPJI,PNJ11,PCJ11,PNJ12,PCJ12,PJ2PRT,4PJ2PTL,PJ2PT2
1040 . o lNTEGER_PIMPJZ,PNJZI,PCJZI,PNJZZ'PCJZZ,PJ3PTN,PJ3PTCT
= 1050 - . INTEGER PEENT,PNEEN,PLENT,PNLEN,PJLENT,PNJIEN ’ :
—=10€0 " JNTEGER PU2IMP,PNJ2I M, PJ3IMP,PNJ2IN 7 e
1065 - INTEGER PNJ22,PCJ32,PAL1PTN,PALIPTC,CONENT,CONIMP '
1070 CQMMGN/MLI¥E/SVE(ZS),SVU(ZS),FVEIZS)qTCE(ZSJ,SVL(ZS).SVLC(ZS
571075““‘"ﬁ*f*fM”LFVL(25),TCL(ZS).SVJI(25),5VJlD(25)yFVJ1(25),T(J1(25)iSVJ2(2=
1080 SR ‘ZSVJZDCZS),FVJZ(ZS)yTCJZ(ZS),5VJ3(ZS).SVJ3D(25),FVJ3(25).TCJ3
.- 1085 3NEGG,AEP,CTE.DTL,DTJ1.DTJz,DTJa,DTA.TE,wI(25.10).TP(10),pp<1
’2*1090ff“‘”—‘“*—”4DT,ICP,IEND,SVA(ZO),FEC(ZOJ}FRATXZO),FRAT(ZOYTSVAE(ZO),IFAC?
1091 5,TJ33, TSPV - o : . - T
1095 COMMDN/PLANT/LYR,LPYR(25),QP(ZS),KPLANT(ZS),KKSN,IDPT ‘

1120 == CGMMEN/MCHAR /NSEGy NCHANG VI (2505 AX 1250, SLEN(25), 777 77
| T 5QT(25,10),EP(26),E1(25,10),TCEL10},D1(25) R
 COMMON/MIGRT/TMIG(10,3),NCJ1,NCJ24NCJ3,YJ1(25,100,YJ2(25,1C)
~IVJ3(25,10) ~ T e T
COMMON/COMPRT/NCOMR, TAGE(10),TEAGE(10) |
COMMON/INITAL/LEGG,LCHA,T,KNOW »JEEG,JLARV,JJ1,0J2,JJ3,
%[ PIX,NLPIX;IDAY, IFINAL,PRMT(5),AUX(16,25), TEMPER(26,55),NTE
- 2T1967P,TCUT(25) : | , ,
o . COMMON/IDSTEP/IDTE,IDTL,10TJ1,1CTJ2,ICTJI3,IYR : -
i L S OMMON /EG TRD/NESP, PINPE, PNEGGT, PREGG2, PLPROD,PLPTEL,
#PLPTB2,PCEGGL,PCEGG2,PEAVG | |
COMMCN/LVIND/NLSP,PIMPL,PNLAR],PNLAR2,PJ1PRD,PJIPT1,PJIPT2,
SPCLARL 3 PCLARZ, PLAYG 77 7 7 e T T
“COMMON/J1IND/NJ1SP,PIMPJL,PNJ11,PNJ12,PCJIL1,PCI12,
#PJ2PRO,PJ2PTL,PJ2PT2,MJUVL,PJLAVG -
COMMON/J2TRD/NJ2SP ,PIMPI2 ,PNJ21,PNI227PCI215PCU22y
&PJI3PTN,PJIPTC,MIUV2,PI2AVG ° - o -
COMMON/J3IND/NJ3SP,PNJ325PCJ32,PAIPTN,PALIPTC,MJUV3
———CONMMON/E IMP/CONENT , CONIMP , PEENT »PREEN PLENT o PNLENy ™ 7 = 7
sPJLENT,PNJLEN,PJ2INMP,PNJ2TM,PI3TMP,PNI3IN SRRK
= S i COMMON/TIMSTP/SL,SJ1,502,543 - ComIier
Eepgy QoS0 -FCRMAT ()~ - : e

1220 € READ INPUT DECAY RATES FOR THE EQUILIERIUM CONDITICN AND FCR
| 1230 C THE CASE WHEN THE CURRENT CCNC. IS EXTINCT OR AT THE BOTTCM CF
=—13640 ——C-LOGISTIC CURVE, =~~~ =7~ e
21350 '€ TEE DECAY RATES FOR THE EQUILIBRIUM STATE FCOR EGGS, LARVAE, JUV
11360 -. C THRU JUVENILE 3 AND FOR THE ADULT STAGES ARE SVE,SVL,SVJ1,3V-e
S—1370——""C~AND: SVA(1:13 ADULT YEAR CLASSES), RESPECTIVELY., "~~~
1380 C THE DECAY RATES FOR WHEN THE PGPULATIGN 1S TO BECOME EXTINCT FL
1390 C EGGS, LARVAE,JUVENILE 1 THRU JUVENIL3 ARE SVO,SVLD,SVJ10,SVJ2C.
1400~ —C~SVJ30, RESPECTIVELY, ™ ~~ === s e
1619 READ(5,1C)KSEG NEGG,NCFANG, TEND,LYR,1CP,10PT,NCJ1,NCJ2,NCJ2
©1611  1KKSW,NCOMR, IFACTR - L
@ 1420 7 T READIS,10)(SVELJ), SVE (), FVE (), TCE U )y d=Y,NSEG) T
1425  READ(5,10)(SVL(J),SVLOLI) ,FVLIJ)2TCLEJ) ,J=1,NSEG) .

1430 : R?f‘p“(s.,’_,lo_) (f_VJ].:(J)ySV\!lU;J)yEVJliJ).TCJl(J).J=1,NSEG) o




'ﬁyjéésf“mffff“Wf"READ(S,IO)(SVJZ(J)ySVJZDLJ),FVJZ&&),TCJZ(J),J=1§NSEGYT**—“f“

1440 . »' -',READ(S,IO)(SVJB(J),SVJ3D(J),FVJBIi),TCJ3(J)yJ=1.NSEG)
. 1445 ' READ(5,10)(SVA(J)yJ=1,3) o
L“IQSOW”“““““”““““IF(ICP.NE.O)READ(S,IO)(SVAD(J);J=B,3Y“W"”f‘m“_*“_*"“”“““"fw“
1540 . C THE LENGHT IN DAYS OF THE STAGES EGG, LARVAE,»“JUVENILE 1 THRU
1550 "C JUVENILE 3 IS GIVEN BY DTE,DTL,DTJ1,DTWJ2,0TJ3, RESPECTIVELY.
="1560°" 77 C FOR.ADULTS THE STAGE LENGHT IS DTA (I% DAYS). THE TIME AT WHICH
©:.71570 C IT IS ASSUMED THAT ALL JUVENILE 2'S BFECOME JUVENILE 3'S IS GIVEN
L1580 € TJ23,  TE 1S THE LENGHT IN DAYS GF THET SPAWNING PERIOD.
248590 -~ DT IS THE INPUT TIME STEP TO BEE USED TURING THE RUNGE KUTTA ™
1600 C CALCULATICNS IN THE EGG STAGE. :
1610 . € TSPW 1S THE TIME REFERENCED FROM DAY ZERD THAT SPAWNING IS TG BE!
=-1620""=C AEP 1S THE INPUT AVERAGE EGG PRODUCTIIN IN THE ESTUARY (EGGS/DAY

1630 - READ(5,10) CTE,DTL,DTJ1,0TJ2,TJI33,0TA,DT,TE,TSPH,AEP"
= 1640 © READ(5,10)(0P(J),J=1,NSEG) - | o
L1642 ——-———READ(5,10) (KPLANT(J),J=1,NSEG) S -
1644 | READ(5,10) (LPYR(J),J=1,NSEG) _ |
1650 ' ’IF(NCCMR.NEwO)READ(S.IO)(IAGE(J),EEAGE(J)vJ=1.NCDMR)
o= QT (1NSEG,1INCHANG) 1S THE FLOW ‘IN SEGMENT ‘L™ AT TIME Jo 77—
» < C ET(1:NSEG,1:NCHANG) IS THE DISPERSION COEFFICIENTS AT THE
©1750 ©~ . C BOUNDARY BETWEEN SEGMENTS AND FOR TIME NCHANG . L s
B 960 ——————==-"DC 20 J=1,NCHANG =~~~ T T ' s
1770 o READ(S5,10) (QI(LyJ)sL=2,NSEG)
1780 READ(5,10) (EI(L,J),L=2,NSEG) .

1790+ =20 CONTINUE - womomm e 2=
1800 © :-:C SLEN(1:NSEG) FS THE SEGMENT LENGHTS.

1810 . C AX(1:NSEG) IS THE CROSS SECT IONAL AREM FOR EACH SEGMENT AT THE
;‘*1820””“$;;C”DDHNTSTREAM“BUUNDARIES;'”““”’” S T : S
1820 'C EGG PRCDUCTION RATE 1:NEGG OVER THE -ESTUARY. - _
1840 - C PP(1:MEGG) 1S THE FRACTION OF THE AEP WHICH WILL OCCUR IN THE
850 7T CWEEKS OF PRCDUCTICN 18NEGC. ~— 7777777~ T T T
‘1860 7 . READ(5,10) (SLEN(J)yJd=1,NSEG),{AXKI)»I=14NSEG)

1870 - C VI(1:NSEG) IS THE VOLUME DF EACH SEGMENT (CU. MI.)

1880”;“‘*“W“W“”WREAD(S,IO)(VI(J).J=1,NSEG)'””“”WM—__fW" A" 'i.'lvv"
1909 C READ TIME FOR FLOW CHANGES AND EGG PRTDUCTION CHANGES,

51910“—f*ﬁfffMIGRATIGN TERMS oo oo : T
11920 - . C TOE(1:NCHANG) 1S THE TIME REFERENCED FROM DAY. ZERD FOR WHICH
71930 . - C FLCWS QI AND DISPERSIONS EI WILL CHANGE. : _— :

t940“"”‘*“““*“““READ(5,10)*(TQE(J),J=1;NCHANG) T : — N
1950 ” C TPU1:NEGG) IS THE TIME REFERENCED FRO™ TIME ZERD FOR WHICH THE
1960 - C EGG PRODUCTION RATES WILL CHANGE. L
——1970—————""READ(5,10) (TP(J),J=1,NEGG) "~ =~ s e
1980 C YJl,YJ2 AND YJ3 IS THE DESIRED FRACTlmNAL‘PERCENT OF JUVENILE !
${199O .. C JUVENILE 3tS, RESPECTIVELY THAT ARE TE APPEAR IN SEGHMENTS 1eMSE!
S409]————-—READ(5,10) (TMIG(J,1),J=1,NCIL) "~ 77 e R
1992 ' READ(S,10)(TMIG(J,2),J=1,NCJ2)
. 1993 T READ(S)IO)(TMIG(J,B),J=1,NCJ3) : ' : :
719 99 i D025 JK=1,NCJ1 oo _ _ P — T
} 2000 25 READ(S.lO)(YJl(J,JK),J=1.NSEG)f” o C - ’
= 2001 © - DD 26 JK=1,NCJ2 C e . S
72010 ””““””“*ZG”READ(S,IO)(YJZ(J,JK);J=1.NSEG)'“”“" T ' T
2011 . D0 27 JKk=1,NCJ3 S ' B .
2020 . 27 READ(5,1031(YJ3(JyJK)4J=1,NSEC)
_123_



2030 ~-——C WI(1:NSEG,1:NEGG) ARE THE KEIGHTS APPLIED TO AEP TO DETERMINE

. 2040 C. THE APPRCPRIATE EGG PRDDbCTIUl\. RATE PER SEGMENT FOR THE GIVEN
. 2050 . D0 3C J=1,NEGG
- =2060 -~ ———"=-30"READ(5,10 ) (WI(L,J},L =1, NSEG) " f””””‘“”m”'
' 2070 ' ' READ(5,10)(PP(J)J=1,NEGG) e
: 2080 . ~C DTJ3 IS THE COMPUTED STAGE LENGHT DF WHE JUVENILE 3 LIFE STAGE.
2090 T DT 32265, -TU33+4TSPW T T T R T
- 2100 - C FEC IS THE FECUNDITY OF FEMALES IN EATH ADULT AGE CLASS ‘
£-2110 : C FMAT IS MATURITY OF FEMALES CAPABLE OF SPAWNING.
£:2120 - C—FRAT IS THE SEX RATIO OF FEMALES TO MTLES WITHIN AN ADULT AGE" Ct
; 2130 " READ(5,10) (FEC(J) ,FMATIJ),FRATIJY,J= I.IEND)'
2140 C.veoeoREAD COUNTERS FCR THE NUMBER CF TIMES THE RUNGE-XUTTA
2150 Gk ILL BE EXECUTED 1O 6O FRCM AGE CROUP TO AGE GROIUP WITHIN
"2160  Ceesssee A SINGLE ITERATION FOR EACH EARLY LIFE STAGE
2170 .. READ(5,10)IDTE,IDTL,IDTJ1,1DTJ2,1DTJ3, IYR
“"2180 S TS T  WREAD PRINTCUT INDICATCRS FOR THE EGG STAGE.
2190 ‘READ(5,10)NESP,PIMPE,PNEGGL y PNEGG2,PLPRODPLPTB1, -

- 2200 ' *PLPTB2,PCEGC1,PCEGG2,PEAVG
F72210 7 TFCOUUT PEAD LARVAL PRINTOUT INDICATORS, - 7777 7 A e
Fecive o READ(S54.10)NLSP,PIMPL,PNLARL,PNLAR2,PJIPRO, PJIPTI, I
o c9PJ1PT2,PCLAR1,PCLAR2,PLAVG B
ST TV READ JUVENILE 1 PRINTOUT INDXCATERS. “'“”“' DA
READ(5,10)NJ1SP,PIMPJI,PNJ11,PNJI2,PCJLL, PCJIZ PJ2PRO,
“SPJ2PT1,PJ2PT2,MJUV], PJlAVG
TTTCVE T TV READ JUVENILE 2 INDICATORS . 7~ TR TR T R
Cees s READ(S,10INJ2SPL,PIMPJ2,PNJ21,PNI22,PCJ21, PCJzz. o
T wPU3PTIN,PYRPTC, ULV, PJZAVG e
— €4 s s swREAD JUVENILE "3 PRINTGUT INDICATERS.™ _
READ(5,10)NJ35P,PiNJ32,PCJ32,PALPTYN,PAIPTC ,MJUV3
CeeeeesREAD ENTRAINMENT AND IMPINGEMENT PRINTOUT INDICATORS.
——READ(5,10)CONENT,CONIMP,PEENT PNEEN, PLENT.PNLEN{'“T““*ffo“
U ePJLENT yPNJLIEN,PJ2IMP ,PNJ2IM,PI3THP,PNJ3IM '
C......READ TIME STEPS 70 BE USED IN THE RUNGE- -KUTTA FUR THE
e C e e s s s EARLY LIFE STAGES = LARVAE,Jl THRY J3 +
T READ(5,10)SL45SJ1,5J2,5J3,T1967P ,NTEMP
CoeoeeeCHECK IF A NEW TEMPERATURE PRCFILE IS TO BE INPUT.
“C......IF T1667P=2,READ NEW TEMPEQATURE PROFILES,‘"ffH“_:
S cnJFUT1967P.NEL2IRETURN R
=2 , c......A NEW TEMPERATURE PROFILE IS 10 BE INPUT oN A PER
E=9%10 T 0T e e W SEMENT BASIS. T TR
NN=NSEG+1
DO 4C J=1,NN '
40 READ(S5,10) (TEMPER({J, K).K 1, NTEMP) 7~ - T
Coeeee READ THE CRITICAL TEMPERATURE VALUES FCR EACH SEGMENT
READ(5,10)(TCUT(J),J=1,NSEG) S ,
RETURN ~ 777w : '. ) S
"END : -




TP1967;

" Functional description:

;

- TP1967 establishes‘the 1967 temperature profile for the given run. -

Inputs: none

Equations: none

Outputs: see output arrays
TEMPER

. TCUT

. Subroutines~calléd: hone

Refefencéd by:

‘\/

INTIAL - initialization‘routine‘

~125-
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M&USTQTrSUMKfnv:UISKINEl51 LITLSrLni: Amyvvsow - - -

L _ : - !
==1000 " 77T 777 SUBROUTINE TP19e7 - Tt T T
71010 R CCMMDN/INITAL/LEGG,LCFA,T.KNUH,JEGG,JLARV.JJI;JJZ.JJ3. i
1020 0 *LPIX.NLPIX.IDAY,IFINAL,PRMT(S).AUX[lb{ZS),TEHPER(26.55).NTEMP{
——1030 7 TTTTTTTeTi967P,TCUT(25) '”"“f“““”"'”“”‘T””“'f“"‘“'ff”“““f'”"“f“f"f".§
&40 o -DATA.(IEMPER(l,J),J=1,55)/52.,52..52.,52..52.5,53.,53.3.
, 050 - ¢S3.7.54.,54.3,54;7.55.,55.5,56.1.56,5.57.2.57.8,58.4.58.9.
7771060 'f*“f*““?f¢59;4.60..60;8.61.7,62.5,63.4464,2.55..66.1,67.3,68.4;69.6;
3;1070 X __370.8172.972.5,73-,73.51740’74;5075.975.277504'75.7175.9,
- 1080 ' ¢76.1.76.4,76.6,76.8;77;0,77.2,77.4,77.5,77.5.77.8.78..78.2/_
*-1090““’T‘—"”‘*“DATA'(TEMPER(2,J),J=1.55)/51.,51.,51.,51;.51.2,51.5,51;8,’

- 1100 . *52.,52.2,52.5,52;8,53..53.5.54.,54.5.55.,55.5,56.,56.3,56.7.
1110 _ *57.,57.3,57.7.58.,58.7,59.3,60.161¢7,63.3,65..b7..69.h71.,
771120 #"*"#—i#*f#72;;73.,74.374.3,74.7;75.;74.8.74.5,74.5,74.3,74.1,74;,74;1.

1130 ¢74.3,7a.5,74.7.74.9.75.,15.3,75,7,76.,76.3/ '

£-1140 SR DATA(TEHPER(B,J).J=1,55)/50.ﬁSO.,SS.,SO.ySO.ySO.. :
*;1150"ﬁ“”'*“ff""450.6.51.3,52;;52.3,52.7.53.w53;3,53.7,54.,54.5,55.7,““”"""“—-
© - 1160 : ¢56.S,57.4.58.2p59.559.3,59.7.60.,6G.8,61.7,62.5.63.4.

1170 S ¢64.2,65.,6S.8.66.7,67.5,68.4,69.2,70.,70.7,71.3,72.,72.3,

: 11 80—-""-—'-_—.-.7_?—7#" 372 07'73 . ,73.1 ’73 03 ,73 05073 17' 7309 ’?‘T’ o‘ ’_7.".1 |7£}.3'7‘!.5’ - ‘”—i—-j“-_
1190 $7"2-6'7408175o.}750/ ’ o Al R : ' . S

211200 o oATA-(TEMPER(g,J),J=1.55)/53.,53.,53.,53.,53.,53;. M

"“1210”7“"“_“;;*"¢53;}53.,53.,53;;53.,53.,53.7.54.3155..55.6,56.2,56.7{“—‘*—"“'

1220 *57.3,57.9,58.4159.,59.5'60.,60.7361.@,62.1,62.8,63.5, :
1230 °64.3,65.,65.6,66,2,66.9,67.5,68.1165.8y69.4.70.,70.4r
. 1240 47068}71.3,71.7{72-1y72-6173q77304173.9’7403'74;7)7501
1250 75.3,75.7,764,76.3/ T | T
1260 ' DATA (TEHPER(S@J’,J=1.55)/52.452a152.y52.y52.,52.,52.7,
1270 g *53.3,53.p53.y53.{53.,53.3553.7,54.;54.3{54.7155.,55.8,'
1280 ‘¢56.6,57.5,53.3,59.2,60p’6005'61.1'5lr6’62f2r62o7y63.31
.\ 1290 : '*53.8764.&,65.,65.7,66.3,67f967.6.63‘3,59.'69;5y70..70.5'
» ”:.2_' “71;,71o5172-'72.5173-97305j790'7405p150,75o3177019/bo'
- 876,57 Ce e B L S
. DATA (TEMPER(64J),J=1,55)/52.452.152.,52.452.252+ .
e 485.3,82.7,53.25343,53.7,56.¢5%.3,54.7155.155.7,56.3, 7

¢57.’5703,57.7’58.0’58.'58.,580’58.3'5807’59.’5903’159.7’
*60.,60.8,61.7,62,5,63.4.64.2.65.,65.4,65.8,66.3,66.7,67.1,
W”ﬁfﬁfff¢67.6,68.,68.4{68;8169.2;69.6;70.,7@.3,70.7,71;}““'"”f”"”ff—”
L T871,3,71.7472.572.3/ e gk oD

3;1380 ’= fr 'DATA (TEMPER{7rJJyJ=1155)/51ii51?f53?9510'510’510' .
;;"1390"””"“”“”"*51.3551.7,52.,52.5,53.,53.5,54.,54.5,55.,55.3;55.7,'"””“-‘—_
1400 : A*56;,56.3,56.7,57.,57.3,57.7,58.,581?,58.7,59.,59.3,
1410 C 359o7.60.{60.8'61.7,62;5,63.4,64;2yEE.,65.3,65.6,66.5

By e 8662306646 ,67.167.3,67:6,68.168.3168.5169.,69.3169.65 7 T
 1440 T DATAQ(TEMDER(BgJ)|J=1,55)/50~,SO-,SQ.,SO.,SD.S,SI.,SI06,

==1450 *"*f*"'#52;3.52.9,53.6;54.3.55.,55.3,55.7,55.,56.3,56.7.57..57.3,
1460 , o #57.7,58.,58.3.58.7,59.,59.3,59.7}605,60.8.61.7,62;5,63.4,'
1470 ' *64.2.65..65.8,66.7,67;5,68.4.69;2.7C.,70.3,70.5,70.8;71.,
771480 '”'”w“”f“'071.3,71.5,71.8,72.;72;3,72.5,72.8,73.,73.4,73.8,74.3,74.7/f
S 1490 . DATA/(TEHPER(?,J).J:I.SS)/O.,1.,2..3..4..5..6..7.,8..9..
1500 . ) 7 *101'1]0112.'13i714.olS.,léyql?ongcy19;'200121.|22;'23o'24"
S=f1510 0 LT $25..26..27.,29.,29.,30.,31..32..33.=.34..35.,35.,37.,38.,39-,
1520 o *40.,41.,42.,43,,44..45.,46.,47..48.,49.,50.,51..52.,531v54-/
1532 : DATA(TCUT (J),J=1,81/70.470.,70.4654,4%60./
‘,_1 540 . ._.__,.__' - - e e NT EMP - 5 5 S e __. D i et it ...v.(.__._.____,’__-_.______,-_..—-——-‘
1850 : RETURN
1560 ' ‘END o .
1o = S

. . .
. - ; -
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- PARSUM:

et T 4 A TIORT G Mot s A e T R e

Functional Description:

PARSUM computes the total number entrained or impinged for the current
eérly 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

3

begin time of interval
TE - end time of interval

NSEG - number of segments in estuary

"IsSW - ( 0 - perform initialization

1l - bypas: stage initialization _

. Equations: Using trapezoidal rule.

total nos. entrained TE - TB NOS + NOSTB

TE
T oor = 2 .
impinged
where:

NOSqp numbers entrained or impinged at TE

NOS

B 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."

-128- Quirk,Lawler & Matusky Engineers



'PARSUM

Compute Entraj

ment, Impinge-

ment in Each
Segment

EXIT
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=PARSUM-PNC/L1BS ~ CREATE:02/01/73,11:27235 FREC:11 SIZE:1 BACKUP 02102/73;‘“““
05:21:39 KIND:CISK KEY:1 LIFE:PERM ACCESS: UPDATE CN: SPN. .
I

;‘_IOOf”*:“‘;‘;;“"SUBRUUTINE PARSUMIXVAL;TB,TE,NSEG,ISK)™ ~
110  DIMENSION XVAL(1),XTVAL(25),SKT(25) = ©/
120 | IF(ISK)10,10,20 B

T o130 ¢ TR0 CSKTIE0, 0 T e e
= . DO 15 J=1,NSEG - SR

£ _ _ SKT(J)=0. . S o
TTTTIe0 CTITTTTTTTISIXTVALGY=0. T T A T
170 ISW=1 - e
180 20 DT=(TE-TB)=0. 5 , _ o
90 == D0 30 K=1,NSEG "~ S o R R —
T - XTVAL(K)= DT*(XTVAL(K)+XVAL(K)) N SR o
CET I SKTIK)=SKT(K)+XTVALI(K) s Lo T e TR e
=220 T30 SK T1=SKTLAXTVAL(K Y e = e
' ‘ O WRITE(12,40)SKT1,(SKT(L),L=1, NSEG) : ’ ’
4 ¢ FORMAT(lX.'TJTAL #—',Fe 0, 8(1X F8. 0))
D050 K=l,NSEG ~ T
XTVAL({K)= XVAL(K) T
S IB=TE -
RETURN
END ‘




TMXINV:

Funictional 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=l is obtained.

" NOTE: . A=1U

A"l = U_lL_l

Ingﬁts: | cailing sequence

B lower diagonél of A-matrix

) - main diagonal of A-matfix

C uppér diagonal of A—matrix

NSEG v 1 number of segments.in-estuary

BINV output ﬁatrix a1l

AL elements of lower triangular.matrix ‘

G ' _eleﬁents.of upper triangular matrix

SLINV inverse of'iower tfiaﬁgular‘matrix /
vUINV  _inverse of upper triangular matrix;

-131-
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- . ‘ Equations:

b, ag O
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' . The elements of L and U are:
%=
Y1 = C/ey
aj = a; - biyvj-1 for i = 2, .,n ‘
¥y = cylay for i ='1,2,...,n-1.
Note: a~l = p-l -1
The elements Qf Ul are:
-0 for j <i
1 for j=1
: I 3 o
‘ . (-1t vy for j > i.
\ g R i S
‘The elements of L™l are: -
135 = 1 for.i-='j' '
(!i :
.0 for j >i
o gadth
(_—l)l J I1b; ‘
- i=j+l1  for j <i
T , g
nIa,
-133-
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Qutput:
BINV -~ Inverse of matrix A.

Subroutines called:

MXMUL - matrix multiply

._ Referenced by: o

TMODEL -~ transport model. -

.-134-
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. TMXINV

_( .~ ENTER" ’ :

R
: Compute

| Elements In
Lower Tri-:r
angular Matrik

Compute the Ele- -
ments in the Invers
of the Lower Tri-

-jangular Matrix (SLINV)

E 4Compdte the
lements in th
‘Upper A Matri

|

114

[a]

Compute The

Inverse of the

Ppper A Matrix
" UINV

w e

(8-1)

-135-



BRINTF TMXINV FORTRAN _

SUBROUTINE TMXINV(BrAvaNSEGvBINV;ALrGrSLINV.UINV)
__ DIMENSION B(l)'A(l)rC(l)rBINV(ZSol)vAL(l)vG(I)

DIMENSION SLINV(2521) »UINV(2501)
__C_EMAT=LTRI*UTRIG. BINV=UINVXLINV e

C COMPUTE THE ELEMENTS OF THE LOWER TRIANGULAR MATRIX IN
C_ARRAYS B_AND Al

C COMPUTE THE ELEMENTS OF  THE UPPER TRIANGULAR MATRIX IN ARRAY G

o

Jo0IJuU

AL(1)=A(1)
G(1)=C(1)/AL(1)

DO 10 I=2»NSEG :
ALLI)=A(I)=B(I)*G (1= 1)

10 G(I)=C(I)/AL(I}
o COMPUTE LINV_STORE IN_SLINV

DO 50 I=1/NSEG
DO 40 J=1#NSEG

- IF(I—J) 15r20r25
15 SLINV(I»J)=0,

GO TO 40
20 SLINV(Ird)‘l.O/AL(I),

GO TO 40
25 DENOM=1.,

€&

SNUM=1, -
KSJ+1

- DO 30 L=J»1 :
30 DENOM= DENOM*AL(L)

DO 35 L=Krl

35 SNUMSSNUM¥B(L) .
~ SLINV(IrJ)=(-1, 0)*»(I+J)*(SNUM/DENOM),'
40 CONTINUE

50 CONTINUE

C COMPUTE UINV: STORE IN UINV
Do 100_I=1NSEG
o .- DO 90 -J=1/NSEG
IF(I-J) 7065260
60 UINV(IrJ)=0o
&£ GO-T0 90
65 UINV(IrJ)=1.
GO TO_90
o 70 K=J-1
' PROD=1. -
_ DO 75 L=I/K
&£ 75 PROD=PROD*G(L) -
: UINV(IY d)-(—l.)**(I+d)*PROD
90 CONTINUE N
& 100 CONTINUE
C COMPUTE BINV=UINV*LINV
CALL MXMUL(UINV-SLINV:NSEG:NSEG'BINV)
v RETURN
o END
12,22.25 2>
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‘ A = (aij)

B=0

. Functional Description:

 matrices.

fInEut:_

)

ij

_NROW - number of rows. in A

'Eguations:

AB = I ajsb..
i, 3t
Oufguté:

AB - the product matrix.

Subroutines calléd:F None

Referenced.by:

TMODEL

TMXINV

'FCT

MIGN
PATCH2

/

LTINS VPN A JEVE S TR X PR

ok TG P S o > it g o

-137-
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NCOL - number of columns in A and number of rows in B.
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MXMUL

" ENTER )

[AB]=0

{aB1=[2] (B]

EXIT.
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=-#XMUL-PNC/LIBS

5:21:41 KIND:DISK KEY:1 LIFEZRERM
By TR

. =10007

1010
1020

7771030

1049

P

= —==GUBRCUTINE MXMUL (A ,8,NROW,NCCL,ABY ~

DIMENSION A({2541)4B(25,1),AB{25, 1)

oo

NRCHW 1S THE NUMBER

”CDLUMNS.

DO 20 1-1,NRCM

+- s pOU1C Y=L, NCEL T
~ AB(I,J1=0.

10 CCNTINUE

'INITIALIZE THE RESULTAN

‘OF ROWS AND COLUMNS IN THE MATRIX k.

IS THE NUPB:R UF RLHS IN NATRI

CREATE: 02/01/73,11:27:32 FREQ:1L SIZE:T BACKUP: 02/02/73.
ACCESS: UPDATE S _

T PRDDUCT MATR!X AB(NRCW NCUL) TC ZERC.

‘NROW

X B AND hCCL IS ITS' NUNBER CF

720 CONTINUE
C

C MATRIX B IS MULTIPLIED BY MATPIX A YIELDING MATRIX AB. '
C _ . S - e e

DG 50 1=1,NROW
DO &0 J= 1,nCOL

DC™3C L=1,NRCW-
AB(1,J)= AB(I,J)+A(I,L)#B(LyJ)

1200 30 CONTINUE
210 '”f*ff*40WCCNTINUEW =
w50 CONTINUE
- _ - RETURN
;*1240*‘***‘“—“*"’EN
1Q ~
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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.

In§ut$§ calling sequence

DI output é*change'coefficientéA‘
EI dispérsion coefficient at bouhdary
AX : ' cross sectional area atvbouhAarf
" SLEN - segﬁent‘length | |
NSEG . number 6f segments
LCHA indicates which dispersioﬁ coefficient §eﬁ”to use.

Eggations:'

R L. + Li

=2 ~§Ei—1,i . Ai-l,i,f
i=1

Dy,141 = 2 'in,i+1.- Ai,i+l
| Li *+Lin

Output: -
D; - Exchange coefficients

 Subroutines called: : None

Referenced by:
TMODEL - transport model.
-140-
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e . s Wt

LB D R RPN & AT R ORI I L SET S -2 SRR LT N AR L Rt

. DICAL

(- ewrer )

_ DI(l)éo : o : o e

Computation of
Exchange Coefficients
at.Downstream Segment
Boundaries.

_'I’ o o - DI(J)=2 *.
A : [hI(J,LCHA)*Ax(J)

(SLgN(J-1)+SLEN(J)

-141-



—DICAL-PNC/LIBS CREATE:02/01/73.11527:52 FREQ:11 SIZE:l BACKUP:02/02/73,
 5:21:3C KIND:DISK KEY:l LIFE:PERR ACCESSTUPDATE o
ST o | o

— 3000 ~ - 7777777 SUBROUTIRE DlCAL(DI.EI,AX,SLEN,NSEG;LCHA)”'”‘ e |
THIS ROUTINE COMPUTES THE EXCHANGE COEFFICIENTS AT THE BOUNDARIES

@n1010 c
'1020- C DF EACH SEGMENT 11 DI(1:NSEC). D1(1) 1S SET TO ZERD SINCE WE CC
—1036 T C NOT PERMIT ANY VATTER 10 LEAVE THE ESTUARY IN THE UPSTREAM
1040 ¢ BOUNDARY DF SEGMENT 1. | | . |
1050 -' DIMENSION DT1(11,EI(25, 1), AX(1),SLENILY 0
~-1060 77 D1E11=C- N S e T TR - e
1070 DO 10 J=2,NSEG SRR
71080 B .DI(J)=2.*(E1(J,LCHA)¢AX(J))/(SLEN(J-1)+SLEN(J))
=100 "7 s 10 CCMTINUE S ”"'""",""ﬂ""'"_“—'"""—"' o T — T T
1100 RETURN ~
1110 END
w te = e e T T T T T e e T T T T R

o -la2-



Jay gy < [QI(;,LCHA). . EP(J) + DI.(J)]/VI(J‘)‘
for J = 2,...,NSEG
gy g4 = [FeT(IHl,LICHA) (1-EP(J+1)) + D;(J+1)] /VI(3)
. for J = lyaoo,NSEG-la
where:
o1 = advection
DI = exchaxige coefficieht.' at boundaril |
\'2 8 = volume of segment

EP(J+1) = SLEN(I+1)/[SLEN(J) + SLEN(I+D)]
SLEN = segment length

g ‘ "NSEG ' = number of segments

’ Outgut: ' AMAT - (ail)

Subroutines called: None_'

Referenced by:

TMODEL - transpof:t model.

=144~
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~AMACAL:

Functional Description:

AMACAL functionally édmputes the A matrix of coefficiemts that depict

the manner which advection and dispersion will occur im the estuary.

Inputs:

.AMAT - output A matrix [NSEGXNSEG]
.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:

ali = [-QI (2,LCHA) * EP(2) - DI(Z)I/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:

A, = {QI(NSEG,LCHAY.'° [1 - EP(NSEG) ] —'DI(NSBG)} /VI (NSEG)

In general ’

[QI(J,LCHA) * (I-EP(J)»)

[
!

DI(J) - QI(J*-Vl,LCHA) ¢ EP(.J+1)

DI(J+1)]/Vi(J)

for J = 2, ..., NSEG-1.
-143-
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Functional description: -

AMACAL functionally computes the A matrix of coefficients that depict the manner

which advection and dispetsion will occur in the estuary.

Inputs: ~calling sequence

.AMAT - output A matrix [NSEGXNSEG] . ..
.LCHA - indicates which pair of flows and dispersive values' are to be used.

-MCHAR - named common see INPUT section for a description of variables.

Eggations~~'b

e e e

. B | [ @-,—(,_ ,,am)'n EP(Z D.LC'L):I/VI (;)

since, it is assumed no organisms leave at the upstream segment 1 boundary.
Also, it is assumed no organisms leave at the downstream seghent N
boundary, we get -

_ --;._.;-;, Q.. (Q:(//r-q, Z.Ch‘/?)v’%( 1 e’P(//se )) _ “_.__
e 4‘__' - _— PI(NSE )) / VI(//SEG,') | |

S P U USSP WU — \ -

-145-
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AMACAL
 ENTER )

Routine Computes
Matrix of Coefficient

For Advection and

Dispersion Effects

Main Diagonal Coefficients

AMAT(J,J)=[QI (J,LCHA) * (1L-EP (J)
-DI(J)-QI(J+1,LCHA) *EP (J+1) -
ADI(J+1) 1/VI(J) .

Lower Diagonal Coefficients .
|aMAT (J,J-1)=[QI(J,LCHA) *EP (J)+
DI(J)1/VI(J)}

_ Upper pjagonal Coefficients
AMAT(J,J+1)=-[QI(J+1,LCHA) *
-(1-EP (J+1)) +DI(J+1) 1/VI(J)

=146~ -

. Represented by Tri-Diagonal

Matrix First & Last Segments
- { om Main Diagonal have Special
\ : .
Code.



: .n deZlen4 ¥ :—uv:ﬂ'-:\\_,m_ g 1.1,5{'1.

- SUBRDVLLAE AHACALCAL, A2, A3, LC) e i
C .
T COirm O/ AR/ SEG, HCH-\HU vie29), AX(ZD) ,SLEH(?D) (‘31 (25,109,
VEP(20) JEL(25,10) (TOECIC),DI(2D)

T COmEOn/ ACHAR L 700 010D AL & D{10)Y.DL2D), cLr’l(2b) ' Cem

DIMENSTON ,\1(2)).\2(2‘_)) ‘\3(23) L)A(Zb) 9(25).1351.(2'3').'L).—‘\(ZS) :

i DO 100 J=1 a5k : e
, 100 - tD(J)—IV(J)/erI(J)

e WSEU1 = nNSEG + 0 I
DA = QO(LE) Z7A0 e , B N
) . D(\ | J=i . “gi' N A RN S L e e s S -
R 3M(J)—01(J LL)/ﬁA(J) ' : -
; C - e e
""",‘""—"”""‘C NU:-‘nf::'( () Ul‘l\ l()lt 10—' llbpb -
- CDOACE) = (1 = Euli )= (UACH) - QAO)/JL(I) + ~o(|)*(ﬂA(9) QA(!))-
o 1 S /DLC2) ,
DO 2 J=2,1SEG ‘ : . - o
o 2 DQA(J) = (] - cu(J))n(Qﬂ(J)- O\(J—l))//L(J) * ED(J)*(OA(J+I)“-
ST S OA(J))/LHJJ+1) S o -
C .
——e e DELCEHY = (= EOC(1))=(EICH,LC) = EO(LL))/UL(I) +t)(|)*( 1(2 C)
- i ' —:1(1 I ))/ L(z)
[ ) DO 3 J=2 . WSEG | ’
L 3 DEICS) = (1'- ED(JN=(EI(JI.LCY= 21(J=1,LC)I/DLUJ) + EJ(J)*
— T | . (tI(J+l.LL)— rl(J Lb))/JL(J+l) .
C BT e e e - e e - B el RPN N

D0 4 J = 1SEG ‘ B T :
4 Al(J) = (2% EIWJ, LL) + QA(J) * UL(J+|) - utI(J)rDL(J+l))/(SLH!(J)*
| DLW - T e

T D0 b = LWWSEG '
D A3(J) = (2%ET(J.LC) = DACH* DL(J) + DEI(J)= DL(J))/(SLPI(J)*

D0 0 J = |,.‘qt(, ' ' s e e
6 A2(J) = =DQA(J) + C(DET(J) = QACINI*(DL(J+13=DL(J))— 2%EIC(J.LCY)
b / (DL(J+1) = DL(J)) e e e e s
A2CL) = ALCI)  + A2(1) el

A2 (WSEG) = A3(RNSEG) + A2(WNSES) .w5w¢>~wamu;~;«~~~~~f-w~~~m«n~«~m.‘

' HELTURN
—@—
TLa- ) B



.A(.HC/LIB$ CREATE 02/01/73,11:27:54 FREQ 11 S1ZE: 1 BACKUP 02/02/73-05 21 29'—""‘
IND:DISK KEY:1 LIFE:PERM ACCESS UPDATE

000 - 'SUbRDUTIrp AMACAL(AMAT,LCHA) S

010 _  DIMENSICHN AYAT(25,25)
020 . : CPrMUN/”C“aR/\SEG,quAhG. 1(2)).AX(25),SLEL(25)' _
n3n - - xQI(25,10),EP(25),E1(25,10),TQE(1C),01 (25} " o
040 . C THIS RCUTINE COMPUTES THE MATRPIX GF COEFFICIENTS WHICH _
050 C ADVECT, CISPERSE AND EFFECT THE PLANT WITHDRAWAL FOR A GIVEN
0¢&90 € ACE GROUP CCNCENTRPATION WITKIN A PARTICULAR STAGE LIFE CYCLE..
070 C e S .
080 C MAIN DIAGNDL. A21 : . L o
090 R c B e e .....:‘.-._ . e e -.....,,.....--__.__.....,._..._.__.......__;w‘_ e e e .._4_.\ .
100 : DD 100 I=1,NSEG SO Y o
110 : © DO 100 J=1,NSEG o S : : .
120 0 7 T7TU100 AMAT(I,J)=0. Lo ;»w-=~r~'““jff~~w=-~~vf—wr-~wa~"u
130 . MSEG=NSEG-] o ‘ R T
140 L CAMATI(L, l)'(-Ql(Z.LCHA)*EP(Z)-DI(2))/VI(}) :
150 0 TTTTTTTTAM AT(NSEC,N‘EG)-(QI(NSEG LCHA)ﬁ(l.—EP(ASEG)) ~DI(NSEG) ~ TS
169 -~ #)/VI(NSEG) - » .
170 DL 10 J=2,MSEG" - S
TBOTTTIT TTITTTUAMAT () J)-(OI(J,LCHA)*(I.-EP(J)) DI(J) QI(J+1 LCHA) & — 7 e
190 ' SEP(J+1)-D1 (J+1))}/VIL(J) S
20N 10 CONTINUE

c S A
,26, CLOHER o-IAchL,‘An" S o
270. C _ . o . o
280 - - oo 15 J=2,NSEG
290 ' 15 AMAT(J,J- 1)—(QI(J LCHA) EP(J)+OI(J))/VI(J)
300 . C-
210 C UPPER DIAGNUL. A31
320 ¢
330 - D0 20 J= 1 MSEG - ‘ ' :
340 0 20 AMAT(J,J+1)= (-QI(J+1 LCHA)*(I.—EP(J+1))+DI(J+1))/VI(J)
350 - _ RETURN = '
360 ' END
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. RKUTTA:

Functional description:

describing advection, and dispersion or migrati

calling sequence 1

output of either FCT or MIGN

Inputs:

H time step

Y“‘ _currénﬁAcdncehtration-
DERY  change in cohcentration
DECY deéa&'matrix

AUX auxiliary array

NDIM number of segments
sarx Bl or E-lm

CcC teéporary array ;

o

VI

-volume of a specific segmént.

-149-
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. 'Equations:

k. = h £(x, Yn) »

h f(x + .4h, y, + .4ko).

o=
]

'h f£(x + .45573726h, yp

BRa
»
1

*

.2969776k, + .15875966k;)

ky = h £(x + h, yy + 21810038k

0
- 3.0509647k; + 3.832865k,)
Ypsp = Yp + -17476028k; - .55148053k;
4+ 1.20553547k, + .17118478hk3
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 MIGN

-150-
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RKUTTA
‘ " ENTER . }

!

RUNGE-KUTTA
Numerical
‘Technique

AUX(1,I)=Y (1)
AUX (8,1)=DERY (E)

Z=H*AUX (8, I)
AUX(5,I)=2
Y (I)=AUX(1,I)+.4*Z

FCT

 Perform
Advection

Perform
Migration

. 6 .
ispersion

Eigz. ié;

'Z=H*DERY (I)
AUX(6,1)=2

Y (3)=AUX(1,1)+.2969776*AUX (5, . I)
+.15875966*2

v,

“.. .
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FCT
Perform

Advection Perform
. & Migration
Dispersion e

T
Z=H*DERY (I)
AUX(7,I)=2

Y(I)—AUX(l I)+.21810038*AUX(5,1)-3. 0509647*AUX (6, I)ﬁ
- +3.832865*Z )

~ Perform

 Advection
s

ispersion’

‘ B

Y (I)=AUX (1,I)+.17476028*AUX (5,I)-.55148053*AUX (6,1).
+1.20553547*AUX (7,1)+.17118478*H*DERY (1)
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~Rﬁ'ifPNC/LIB$ CREA15502/01/73,11:27:43 FREQ:11 SIZE:l BACKUP:02/02/73,C5:21:35
D:DISK KEY:l LIFE:PERM ACCESS:UPDATE ' : N
1L ' '

1000 - - SUBROUTINE RKUTTACH, Y, DERY,DECY yAUX ,NDIM, SMATX,CC,CP,VI) 7~

1010 ; DIMENSION Y(l),DERY(l)yAUX(lé,1).VI(I}.UECY(25$25)-
1020 DIMENSION SMATX(25,1),CC(25,1),CP (25,1} _ _ S
—1030. © C THIS ROGUTINE PERFORMS THE RUNGE KUTTA CALCELATIONS. 77 e
- 1040 C MIGN 1S THE ROUTINE WHICH PERFORMS MIGRATIIN. SRS
105¢C C FCT 1S THE ROUTINE WHICH PERFORMS ADVECTICW AND DISPERSION.
1060 | o - p0 7 1=1,ND I Mo e S e e T S S S s e
10790 ' AUX(1,11=Y(]) ‘ ' ' ‘
1089 ' .7 AUX(8,1)=DERY(I])
—1090 8 CONTINUE i
1100 C RUNGE-KUTTA EQUATIONS FOLLOW
1110 . 100 DO 101 I=1,NDIM | B - o
1120 e ZEHEAUXLE, 1) T T ETTTI T _ e
1130 AUXI{S,1)=2 - | : ' A ' '
1140 ' Y(I)=AUX(1,1)+.4%2
~--1160 7 -7 101 CONTINUE" S T " T ‘ e T T s e
1170 0 C - . I=X+.43F " R E ' ' - IR '
© 1180 ‘ o IF(AUX(IS.I).GT.98;)CALL_MIGN(SHATX:CP"CC.ND]M.Y.DERY.DECY.VI)
1200 DO 102 I=1,NDIM o | | - o
1210  Z=H*DERY(}) . S
T 1 220 CooTmTmTm T AuX(e,1)=2 e :
w30 I Y(I)=AUX(19I)+Q2969776¢AUX(5}I)+.1587§966¢Z
-5 102 CCNTINUE . g T . o
1260 e e e R -

C Z=X+.45573726%H o -
TFCAUX(15.10.6T+98. 1CALL MIGN(SMATX,CPxCC ,NOIM Y ,DERY 4DECY,VI)
e TF({AUX(15,1).EQ.0)CALL FCT(DECY,Y,DERY,NDIM,SKATX,CC,CPY ™

' DC 103 1=1,NDIM o o .
' . L=KE=DERY(I) . = : SR :
ey 1) & & 20 B £ S S— — —
' 'Y(I)=AUX(I,I)+;21810038¢AUX(5,I)-3.05D9647*AUX(6'I)
- e +3,832865%1 ‘ ‘
P 10 3 C DN T I N U E . S e s e o e e e g - ; = : T = -
C - Z=X+H - R

IF(AUX(15,1).EQ.0)CALL FCT(DECY,Y,DERY,NDI}N,SMATX,CC,CP) =
e = TEAAUX (1541 0GT.98 . )CALL MIGN(SMATX,CP,CC,NDIMyY,DERY,DECY,VI])

DC 104 I=1,NDIM » |

Y(1)=AUX(1,1)+4.17476028%AUX{5,1)~-.55148053*AUX(6,1). |
1420 - e o 4+1.20553547#AUX (7 1)+, 17118478 SHDERY (1) T T T

- 11440 104 CONTINUE
1450 150 RETURN o I e
460 - o END e e e AN B
o | N T | |

O PGP R SRR - e e e e et e mae e e mmnm T T



L L S K R 4 4 o g T et e e s

Functional description:

FCT computes the change in concentration for each segment ‘due to advection,

dispersidh; and decay.

‘Inputé

'callin§ se§uénce 
lDECY: decay‘matiix
Y_ .current qoncentration
DERY -changé in.concénfration
~ NDIM | 'nuﬁber of segments
© SMAT Ela
cC temgérary'a:fay

.;‘l'_. o

Equation:

v

Output:

temporary array

-1, 2
=E Ay -Dy

DERY - change in midpoint concentration for each segment.

. =154~
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Subroutines called:

MXMUL - matrix multiplication

Referenced by:

RKUTTA - _Run_ge—Kutta subroutine

-155-
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FCT

‘ ENTER >

Compute Change in Cong
due to Advection, Dis-
persion and Decay

MXMUL

Advection
& .
Dispersion/

MXMUL

Decay .
Concentration

-156-




F’-PNC/LIB& CREATE 02/01/73,11:27: 44 FREQ: 11 SIZE 1 BACKUP 02/02/73 05:21:35
ND:DISK KEY:1l LIFE:PERM ACCESS: UPDATE :

1000'71“””“””“”'SUBRUUTINE FCT(DECY,Y, DERY,NDIW SMAT,t« cCPY™ e o

1010 C THIS ROUTINE COMPUTES THE CHANGE IN- CONCe.s DERY, GIVEN THE CCNC., =
1020 C ,Y, AND THE DECAY RATE, DECY, FOR EACH SEGMENT, RESPECTIVELY.
1030 """ "7C IT PERFORMS THE MATRIX FUNCTICN CF ADVECTING, DISPERSING AND = —

1040 C DECAYING THE CONC. Y(1: NS‘G) GIVEN THE CURRENT AGE GROUP
1050 C MIDPCINT. CONC ..

1060 - 77 U DIMENSION Y(1), DEQY(I) SMAT(ZS,I),CC(ZS 17, CP(ZS 1Y) DECY(ZS 25)

1070 . - DO 10 J=1,NDIM

10890 , 10 CC(Jy1)= Y(J) o ' o :
=—1090 " " C ‘COMPUTE E INVERSE = A'# v(1 NSEG) GIV!NG"IP(l:NSEG;I):' T
-.1100 .. CALL MXMUL(SMAT,CC,NDIM,1,CP) R
- 1110 ~ 7 DG 20 J=1,MNDIN _— B
—1111 77T 20 DERY (U )= CD(J,I) o T

1120 _ ~ CALL MXMULI(DECY,CC, NDIM,1,CP)-

1125 . DO 30 J=1,NDIM S R
sreemmm3 00 DERY ()= DERY(J) CP(J 1)"“- R
A '7:;, RETURN R B ;

. END e _HL’?p.m,gAv




MIGN:

. Functional description:

MIGN 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 oufput'is the change in concentration due to decay.

Inputs:

 .calling sequence

EINV -'E'li-this matrix is used to compute the Ehange in the midpoint concentration

'CP - computed migration direction

G. - El (cX), change in concentration due to migration based upon midpoint

concentrations

"NDIM - number of segments 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_migrétion

" DECY - the decay matrix coefficients

o ~
-158-
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VI - volume given for each segment in the estuary.

.Named common block MWGHTv

,Gé - _migratiop.preferéhce fo; éach'segﬁeét

AL - fraction of ﬁotal stage that.the current age group (a subdivision of a staée)
'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.(NDIM,l) = ¢, no ﬁigration permifted outside,of.estﬁazy“(the Nth ségﬁent)

cx (1,1) =CP (1,1)/VI(1), no migration outside of segmemt 1 upstream-'

boundary. Migration is-assumed.af'downstfeam béundary as indicated by leading negativé,
L sense. | N

. In general,

cxX(J,1) = (cp(J'-i', 1).' - cp(:,l) /VI.(J)

represents the change in concentrations based upon midpoimt concentrations and decay.

DERY = E-1{CX] - D[CX]
or .
DERY = -D[Y] if no migration

-159- |
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Outgut :

' DERY - change in concentration due to decay and/or migrations

" subroutines called:

MXMUL - matrix multiply

~ Referenced by:

TMODEL - transport model

- -160-
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O RN A o, LRI Rt v VLESCORSE S S R B e

DUUSPIONE SV S W

SRR PV

Computes Rate

of Migrations
between
Segments

“termine +
1reqtion_of (+)
Migration

. .Upstréam to
0 Downstream Segment
CP (J,1)=GG (J) *AL(J)

. Downstream to
R : : Upstream Segment
: CP(J,1)=GG(J)*AL(JH)

N6 Movement
Out of Segmeny

Permit no migratim
out of Estuary and.

| Compute Conc. Mi- '
gration from Seg.l

Compute the Conc.
Migrating from Seg-
| ment - J-1 to Seg-
ment J.

" MXMUL
Compute the
€hange in Conc.

\ due to Migration /
@ Deca :

EXIT
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\

A3 - upper diagonal of A-matrix

N1« volume for a given segment
DI _ total number of all age groups in a segment.
EP

= 1341/ (1341441). T 141

TOTNUM total number organisms in estuary‘.

MEGG number.of age groups

NSEG number of Segménts

DTS effective end time 6f‘observed migration
T , current time‘

-

Eggations:

Concentration in segment j is computed as:

i=1
where Aji = age group i concentration.

Total numbers is computed via routine TNUM.
See equations in TNUM section.. Let Gj equal total numbers in segment j.
Then:

GGj = Gj/TOTNUM

is the fraction of orgénisms in segment j.

. Note: L L
L -~ NSEG '
1=1, GG

3—

-164-
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o~

Temp. = TOTNUM , numbers per time
‘ DTS-T
then

M = [YJ-GG] * TEMP

" indicates the direction these numbers will move. If a downstream movement is

assumed then
cG(1) = - 66(1)

GG(NSEG)f= (o) (no organisms leave). .
and
GG (J) = GG (J_l) - GG (J) I} J-Z', e ’NSEG—].. .

represants migration rate.

-Qutput:
‘GG - migration rate (numbers/time)

Subroutines called:

TNUM - computes total number of organisms in estuary.

Referenced by:

'iﬂ_}TMODELV- transport model

165~
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WEIGHT:

Functional description:

WEIGHT computes the total midpoint concentration for each seégment. 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 preference),

obtained by dividing total numbers in a given segment by total numbers in the

estuary{ byicdmparing this computed fraction to the observed fraction

(migxation preference)'comphted from observed data to ccmpute a migration rate.

Inputs:

.calling'sequence

GG '(cu¥£i;t migration éﬁeference) - mi;:;tion rate
CE Céﬁcentrations in éach segment (midpt.)

YJ Cbserved migrétibn on'pfeference

MJ indicates a juvenile staée (IfIIi).

. SuM ~ used to contain total midpoint conc/seg.

G  total number in each segment
Al  lower diagonal of A matrix
A2  main diagonal of A matrix.

-163-
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WEIGHT

‘ ENTER ,

Obtain Total

Mid Point
Conc. by
Segment

TNUM

Compute
Total No. by
Segment and .

Estuary

)\

Compute
Fractional
Number in

Each Segmernt

\

Obtain Net
Migration
Rates
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“MIGN1-REL/LIBS ~ CREATE:02/01/73,11:28:01 FREQ: 63 SllE 1§ BAChJP 02/02/73:
"05:21:27 KIND:DISK LIFE:PERM ACCESS:REPL '

L o
'le0e o SUBRCUTINE PIGK(EINV,CP,G,NDIV,Y,DERY,DECY,VI) ™" = " ==
1010 C THIS RCUTINE COMPUTES THE RATE OF MIGRETICN BETWEEN SEGMENTS
1020 C BASED UPCN THE USE OF EMPIRICAL DATA ¥HICK PRESUMES WHERE THE <7
~-1030° "~ TC WILL BE LOCATED AT A GIVEN TIME o |
1040 DIMENSION DECY(25,25),EINV(25,25),€P(25,1),6(25, 1).Y(1) DE
1045 - DIMENSION CY(25,1),VI(1),CH{25,1)
11050 TTUTTTUTTCOMMON/MKGHT /66 (25) AL (25) yKAGE, MLV -
1052 " IF{MJUV.EQ.0)6O TO 200
1060 MSEG=NDIN-1 - B
=1100 7RO 120 J=l,MSEG T A i
- 1105 CLF(GG6(J))1C0,105,110 el T e
1110 100 CPUJ,1)=GG(JI*AL(J*L) e :
TTI115 T TR T0 120 e '
1120 105 CP(J,1)=0.
1125 © 60 TD 120 - .
1130 77TTTITII0 CP (I, 10 =66 N RALISY T T T

120 CCNTINUE
g CPINDIM,1) =0,
CX(NDIM;1)=CPINDIM, 1)/VI(NDIM)
CX(1,1)=~CP(1,1)/VI(1)
DO 30 J=2,NDIM .
CX (51 )= (CPI=1,1)=CP(J, 1))/VI(J)“ TR
30 CONTINUE e :
C i ChLL MXMULLEINV,CX, NDIM,1,6) - '
- “C COMPUTE THE DERIVATIVE OR CHANGE IN CoHe s AS k- RESLSI GFI IGRATE
- C AND DECAY — DO BT _ [ B g
CALL f'xwuo CYs cx.nsx .1 CN 35 (D:x _;,ﬁ

CTITTEE I PR 40 =1, KON T =T

74D DERY(JI=G(J, l)-CN(J 1) '
1260 .. TRETURN ;

_*—1261‘”““—**200 DG 2107 J= 1.\01M - —
1262 © 210 CX(Jy1)=Y(J)

1262 © . CALL MXMULI(bGECY, CXyNDIM,1, CN)
=T 264 T T IUTEEE T IO 7220 J=1,KDIM T T 'f—_ff,Af';T
Azzo DERY(J)==CN(J,1) ..~~~ el Do
RETURN

12 9 0 . iz smtammma e E N D A
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- WGHT1=-PNC/LIBS CREATE’02/01/73 11 27:27 FREQ:11 SIZE 1 BACKUP 02/02/731 ’
05:22:03 hIhD DISK KEY:l LIFE:PERM ACCESS:UPDATE : : : '

L . : '

1000 o - SUBROUTINE NEIGHT(GG CE, YJ’HJ'SU“)G AlyA21A3'VI DI’EP’

1010 . #TOTNUM,MEGG,NSEG4DTS,T) -

1020 - € ROUTINE CCHPUTES TJOTAL MIGRATIUN RATE (DRGANISMS/DAY)INTU ‘ -

‘1030 " C SEGMENTS GG(1:NSEG). ) oo

1040 - € ALSO COMPUTES TCTAL CUNC..AT EACH BOUNDARY FOR ALL SECMENTS

105C C DI(1:NSEG).

1060 '”'w‘w'"-,DINENSIUN GG(1),CE(25,1), YJ(ZS 1Y,G(25, 1))A1(1)1A2(1)1A3(1’wm

1070 DIMENSION VI(1),DI(1), EP(1),SUM(25,1)

1080 C OBTAIN TOTAL MIDPODINT CDNC- 8Y SEGWENT CP(I NSE ,1) . '

1099 Lo pC 10 J=1, NSEG ' T
1100 o  SUM(Js1)= 0.
1110 Y 'DC 10 K=1,MEGC , B . ; -
-1120 - 10 SUH(J,I)’SLN(J 1)+ CE(J, K) e e
1130 C CRTAIN TOTAL NC. OF DORGANISMS IN EACH SEGMENT G(1:NSEG)
. 1140 . C AND THE TDTAL NUMBER FGOR THE ESTUARY TGTNUM.
~-1150 T CALL TNUM(G,SUM,1,A1,A2,A3,VI], TCTNU4, NSEG)Y ~ — 0
1160 'C OBTAIN CURRENT FRACT. PER CENT OF ND- UF DRGANISMS TO TOTAL -
1170 _ C NDS. IN THE ESTUARY. '
_”’118"'"”—”“”~_"“WDD 20 J=1,NSEG"

1190 20 GG(J)= G(Jyl)/TUTNUM

1200 C UBTAIN NET MIGRATION INTU SEGMENTS IN GG(12 NSEG).

"“1210"““”’ v "TEMP=TCTNUM/ (DTS-T) . B

~1220 o : DC 30 J=1,NSEG : s : R

1239 S 30 GC(J)'(YJ(J,JJ)-GG(J))°TEMP

~1240 """ "C COMPUTE "TOTAL AGE ‘GROUP CONC. AT EACH’ BUUNDARY HITH APPRDPRIATEmﬂ

1250 C WEIGHTS FCR EACKF AGE GROUP CONC.

1260 C DI(I) 1S FROM SEGFEVT I TC 1*1. . .
f—“1?61'wk_tff7mffm MSEG=NSEG-1. N T T T .

i 1262 BN 66(1)=-GG(1) T T 4 mvaln s
: 1263 : - D0 10C J=2, VSEG
_;;1264m"“—ujw'100 66(J)=66{J=11-GG(J)

1265 GG (NSEG)=0.

1280 DD 40 J=1,NSEG o _ ' .
iﬁTBZD“__“—_MM—QO D](J) G(J 1)0”_ T ”T- _ T T o
1321 0 C S S A
; ~1322 C 0](J) 1§ TUTAL kU. ALL AGE GRUUPS IN SEG. J Lo
;_01323m_“m___c__““_,wA e e e e

1330 RETURN

1340 END :

QT T T T e T
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PATCH:

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 elosed tank

Hand subjects the total numbers contalned to thelr respective éecay rates and

entralnment rates if pertinent for one time step. The total numbers 1n each
segment are then summed - £o yield the expected total numbers in the estuary.
This estuary total is used to correct per step errors-lntroduced via the numerical

technique.

inguts:

.Calling sequence

G Total number of organismsliu each segment

_CE Concenttation in each‘segment_by age group 4

K ~ Current age group

Al " Lower diagonal of A matrix

A2 Main diagonal of A"ma_trix

A3 Upper diagonal of A matrix

Vi Volume for each segment of the estuary.
-168-
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TOTALG- 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 (kg)
GoP - £gQ /V

Equations:
Ni_ = Ni e~ (ke + fer’U At

n

yields the néw.total numbét»ih each segment at the emd of one time step,

~ _ At. The new total numbers.

Outgut:

‘Total Numbers - TOTNUM

Subroutines called:.
TNUM - computes total numbers

Referenced by:

TMODEL - transport model.

~169- o
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'PATCH l.

ENTER

TNUM

Compute
Total No. in
Segments
and Estuary

Treat Each
Seg. as Com=-

bletely Mixed.

otal No. After
Decay
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"PATCHl -PNC/LIBE ~ CREATE: 02/b1/73 11:27:51 FREG:11l SIZE 1 BACKUP: 02/02/73o
05:21:31 KIND:DISK KEY:1 LIFEIPERM ACCESS: UPDATE

(.
s Q- = T o= SUBROUTINE PATCHL (G, CE,K Al A2, A3.VI TOTAL, NSEG 1<w, B
.. 15 oL oSTEP,DECY,GQOP) ’
20 - . DIMENSIGN G(25, 1),CE(25 1),A1(1), AZ(I) yA3 (1), VI(1),YZ(25)
Ce—emm2g o= R IMENSIOH DECY (25,250 ,6GP (25) T T B
- 30 L CALL TNUM(G,CE,K,AL1,A2, A3,VI, TCTAL,NSEG) :
40 . _ TOTAL=C. _
- ST T R 10 JJ=1, MSEG 0 T B “— -
S Ao XX-(DECY(JJ JJ)-uQP(JJ))/AZ(JJ)+GGP(JJ)
Pov 800 T YI(Jdd) = G(JJ,I)vE)P(-XXbSTEP) »
~——=gQ T 10 TOTAL=TCTAL+YZ(JJ) crme s -
100 RE TURN
110 END :
e e e e o ) _ —
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PATCH 2:

" Functional description:

at the

"PATCH 2 corrects the error introduced by the numerical technique resulting

end of one time step. To do £his, PATCH 2 uses the'distribution

computed for 1 time step in the routlne PATCH l

~acquired from the numerical technique'and the total number in the estuary

-it'redisttibutes this

total number from PATCH 1 accordlng to the dlstrlbutlon cbtalned from the

Runge-Kutter numerical technique.

'.ingut:

.Caliing sequence:

..CE.;

A2

A3

g

© TOTALL
'TOTAL

'NSEG

cdmputed'total number/segment from‘RKUTTA

current conc./seg/age group . .. .

- current age group
" lower diagonal of A:matrix
main diagonal of A'matfix '

-upper diagbnal,of,A,matrix

volume for each segment
total number obtained from RKUTTA
total_number obtained from PATCE 1

number of segménts
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Quirk,Lawler & Matusky Engineers

e« A e 54 S e Sy G S —TT T TR



EINV - E™1, refer to analysis section

cp - temporary array

\

TNUMBR - total'number:computed as a result of redistribution

Equations: = Procedure

1. Let

Subroutines called:

TNUM - computes total numbers

MXMUL - performs matrix multipl&i;j

Referenced by:

TMODEL - transport model.

f - GV(J,l}
TOTALL
2. ™ (3) P TOTAL
| 3. B G(J,1) = TN(J)/VI(S)
4. | J = NSEG; DO STEPS
ELSE SET T = 3 + 1-AND GO To 1
5. - REcéﬁpute new midpoihtﬂéqnc/gegment..
8. exit.

-173-

Quirk,Lawler & Matusky Enginéers




PATCH 2 -

( ENTER )

My

Compute
Total Nos.
by Seg. &

Estuary

]
Obtain

Distribution
Computed

by RKUTTA

[

Redistribute
Organisms
Computed in
PATCH1:

- 1

Compute
New Mid Point
Concentrations
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TCH2-PNC/LIBS
329 KIWD:DISK FEY?

10
20
30

50
51
52
532
54

60

70

80

g0
100
110
120
130
140

150

CREATE:02/01/73,11:27:54 FREQ:11]

1 LIFEIPERN

- SUBRLCUTIKE PATCH2(G,CE,LL AL A2,
SEINV,CP,TNUMBR)
DIMENSIOH G(254:1),
 DIMENSION CP(25,1),El
S CALL THNUM (G, CEyLL AL,
IF(TDTALI.NE,O,)GG 1C 9
ph 3 J=1,NSEG S -
3 CP(Jy1)=0.
. 6Cc TC 19 o
¢ DC 10 JJ=1,MNSEG
FRAC=G(JJ,1)/TOTALL
TNUMBR{JJ)=FRAC=TOTAL
10 G(JJ,1)=TNUMBR(JJ)/VI(JJ)
CoweseoFIND NEW M1D POINT CCKRC.
- - CALL MXMUL(EINV,G,NSEG.l,CP)
-19 pC 20 JJ=1,NSEC -
50 CELJJ,LL)=CPLJIJ,]

= END T

".175- '

RETURN | L

S17E:1 BACKUP:02/02/73y
ACCESS:UPDATE ON:SPN - |

A3,VI,TOTAL1; TOTAL,NSEG,

cs(zs,l),A1r1);A2(11,A3(1).v1(i) |
v (25,25),TNUKBRI25) ~ T
A2,A7,V1,TOTAL1,NSEG) o




Functional description:

TNUM performs the computatlon of the total number of organisms (of the same 1lk)

within a segment. This computation is based upon knowimz the concentratlon of

organlsms at the boundaries and the exchange coeff1c1ent between adjacent

segments with the volume of the segment under consideration.

Inguts:

1

".Calling sequence

VA

IK

Al -

A2

A3

. VI
TOT1.

NSEG

output array, total number for segmenti

.concentration/segment/age greupfb
age group |

lower diagonal of A matrix

main diagonal of A matrix.e

upper diagonal of'a matrix

volume for segment

'total number organlsms in estuary

number of segments the estuary is d1v1ded into.

-176- - .
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Equations:

Total numbers in segment 1 and N are:

T3,IK

Ty, 1x

V] (2] * C) 1 +A31 T Cp )

Vy (Aly - Cy-1,1k *+ A2y * Cy,1K)

'V = volume; C = concentration, Al, A2, A3 defined, where first subscript

is segment and second is age group. Total number in segment j where

j‘= 1, N is given by:

V. (Al,

ijIK = j 5 > cj-l,IK + Aszj'IK""' A3jcj1~l,IK)

The total number in estuary is

, _ N ,
‘T =% T, :
IK =1 3.IK

th - o

for IK age group.

Outputs:  G(1:NSEG), TOT1. Y

Subroutines éalied:' None

Referenced by:

TMODEL

" WEIGHT

PATCH1

~ PATCH2

.—1\7 7-
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. = NOTE :
“This Subroutine
Computes Total Nos.

in Estuary From
Mid Point Conc.'s

SEG.'l and N

TREATED PROPERLY

-— — < — —<a-
R ‘ | -

GGJ l)—VI(J)*[Al(J)*ZZ(J-l, IK)+A2(J)*ZZ(J JK)+A3(J)*ZZ(J+1 KKD]

Computes Total Numbers in a Segment from Mld Point Concentratlons

]

Y—%*%9;

TOTl= ’
TOT1+G(J,1)
PERFORMED FOR EACH SEGMENT
EXIT
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'TNU"i PNC/LIB$ CREATE 02/01/73,12:10:38 FREG: 11 SIZ}E-I BACKUP 02/02/73 05: 21 3
KIND:C1SK KEY:1 LIFE: PERM ACCESS: UPDATE . ,

lL
1000’*””*"’“”""SUBROUTINE TNUK (G, 771K A1;A2 A3 VI, TOTI;NSEG) ™ -
1010 C
1020 C WHEN G IS RETURNED TC 'THE ‘CALLING ROUTINE 1T WILL CONTAIN
—-1030~—""C" TOTAL NOS. IN EACH SEGMENT BASED OGN THE AVERAGE CONCENTRATION —777
.- 1040 C IN EACH SEGMENT (COMPUTED FROM THE MIDPOINT CCNCENTRATIONS
=1 10590 € IN ADJACENT SEGMENTS). VI(1:NSEG) IS TH VCLUME (CU. MI.)
~1060 " C PER SEGMENT, ZZ(L:NSEG) IS THE MIDPOINT CONC. FOR THE I
1070 C IK TH AGE GROUP IN EACH SEGMENT.
1080 C Al,A2,A3 ARE THE ELEMENTS CF THE E MATRIX WHICH WERE
—~1090“"“”“Tt”c0MPUTED IN THE MAIN PROGRAM, TOT1 IS THE TOTAL NUMBER OF DRGANIS
11100 - C IN EACH SEGMENT. ' o
11100 . C L S : SR
'f“1120”“f““f‘-'“’ “DIMENSION G6(25,1),2Z25510;A1 (1) A2(1),A3(1) VI —
1130 Gl1,1)=VI(1)=(A2(1 )*ZZ(I,IK)+A3(1)4ZZ(2,IK))
1140 TOT1=6(1,1) .
"""'—"_*”""“'_MSEG NSEG=-1 ~—~— T
; DD 479 J=24MSEC T o SRR |
619,11 =VE (D) # (AL ) 22 (- 1,IK)+A2($)*ZZ(J,IK)+A3(J)¢ZZ(J+1 1t
4797 TOT1=TCTL4G(J,1) =7 7777 T T
o0 | GINSEG,1)= VI(NSEG)*(Al(hSEG)*ZZ(NSEG 1, IK)+A2(NSEG)*ZZ(NSEG.;
1200 . TOom= TOT1+G(NSEG,1) -

e END R T A deE A AT e R




e b s

DECAY:

Functional descfiption:

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 m1d901nt concentratlons. This is performed on a

per time step basis.

rates.

Inputs:.

EI

. SO

FE

- TC

DECY

VI
NSEG
Al
A2
a3

GOP

first order decay rate‘_
minimum decay rate

current conc.

" carrying capacity conc. of a segment

" decay matrix to be computed

volume of a segment
number of segments - -
lowexr diagonal of A’mattix

main diagonal of A matrix

- uppexr diegonal of A matrix

£op/V

.Named Common RANDV is required

-180-
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1
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o
!
i
\
o
>
-

. Outputs: DECY matrix

Subroutines called: RANDN

Referenced by:

TMODEL
- MIGN

FCT

. N

=181~

=1,...,NSEG

1,...,NSEG-1

2,...,NSEG

S 'Quirk,La\s'lér & Matusky Engineers
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This Subroutine
Computes the Decay
Coefficient Based

‘| tpon the Compensation
Mechanism

}

XX(J) =|(FE(J) - TC(J”3*[SI

1:NSEG

TC(J) J :

(@) - s¢(]

+ S1 (D

Main Diagonal 1:NSEG

DECY (J,J) = XX(J)* A2(J) +
GPQ(J)

Upper Diagonal 1:NSEG-1°

DECY (J,J+1) = XX(J)* A3(J]

q

Lower Diagonal 2:NSEG

DECY (J,J-1) = XX (J)*Al(J)




".PCY—PNC/LIB$"CREATE 202/02/73,08:26¢ 55 FREQ:11 S!ZE-I BACKUP 02/03/73 os 27256
CKIND:DISK KEY:l LIFE:PERM ACCESS:UPDATE OM:SPN .
1L
=100 "*””T“””'”“SUBRUUTIPE DECAY(E1,SO,FE,TC, DECY»VI,NSEG A1.L2.A3.GQP) T
105 , COMMON/RANDV/IRAN, DYY(ZS),SDYY(ZS» :
110 - DIMENSION E1(1), 50(1).51(25) XX (25) :
140 - = DIMENSIGN FE(1),DECY(25, 1),VI(1),TC(1), GQP(I)
. 160 ' DIMEKRSION A1(1),A2(1),A3(1)

;- 300 - MSEG=NSEG-1 :
~——301 - CIF IRAN=C, NO RANNOMIZATION  ~ 777777
202 IF(IRAN.EG.O0)GO TO 100

303 ) DC 50 J=1,NSEG - : .
©e—--0304 7 T T XMEANS DVY(J) ““'W“~W“~v¢ffr“*~ T T
= 308 STDEV=SCYY (J) o ' -

- 306 CALL RANDN (X, XHEAN STDEV)
——307 T g1 (J)y=x T T
. 308 ‘ 50 CCNTINUE '

309 . G0 10 200 _ : '
oo =m=o30Q 00 75 J=1,NSEGC T T T T
T 7581 (9)=EL(S) L s

- , 200 CCNTINUE
PTG 3T Y21, NSEG

o XX (J)=0.0

| AAL=TCLY) S B T
e B =RE(g) T T T
o 1F(AA1.EQ.0.160 T0O 3 S R ST Rt S

o © RR3=(AA2-AAL)/AAL
e A AR R AAZEARS T
XX{J)= kA3

3 CONTINUE - - ~
ST T TS WA TN DIAGROLTTT T T T T e

DC 5 J=1,NSEG ' T
5 DECY(J,J)= (SltJ)+(SI(J) SO(J))*XX«J))*AZ(J) — .
C #+GQP(Y) | S
c e m— . . )
*f~ff7cf*ﬂ-uppER-DIAGDNAL~W-“f"f—*“+ﬁf?*“f"' D L

DO 10 J=1,MSEG ' ' L
~"m~'*“*-1o "DECY(J, J+1)-(Sl(J)+(SI(J)-SO(J))#*X(J))*AB(J)‘ — S
c A

C LOWER DIAGCNAL
e e C,_ —"“:::'—'—' Pt - — e
DL 15 J 2 yNSEG ’ ' :
15 DECY(J,J- 1)—(Sl(J)+(SI(J)-SO(J)Yﬂm(J))*Al(J)
""""'""".'."“""'”""” RETURN ) e s T e T T
END

e e e A bl memmmm cnsn oo s e e [ e e o man s e s mmeememoo s PO S




- 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 dayé old, etc.

Inputs:

T current time (days)

LL . number of age groups for larval stage

CE ~ concentration bf larvae/segment/age. group

NSEG number of segments

." VI volume of a'segment 
Al_ - lower diagonal 6f A matrix
. A2 o main diagonai of A matrix
= A3 upper diagomal of A matrix
- G total number of larval ofganismS/seg.
‘Il vstart%ng'age group of firét batch
12  starting age gfpuplof‘second batch
I3 - énding.ége group |

STAGE time step used
CONSTI conversion from TCF to cu. miles

CONST2 total estuary volume in cu. miles

Z184- , . ,
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Equations: None

Subroutines called:

TNUM -

- Referenced by:

" TMODEL

. -185-
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‘COMPUT -

G

This Routine Determines
the No. of Organisms of
a Specific Age in a
Given Life Stage

Specifiéally used
to determine the

Sum up the total No.
in Range XX to YY by
Segment and Estuary

Print results
of above
omputations

. =186-

number of larvae
that are XX to YY
days old.



UNPUT -PNC/LIBS¢ CPEATE 02101/73 11: 27 40 FREQ 11 SIZE: 1 BACKUP 02/02/73.'"“'-
‘cs $21: 37 KIND:DISK KEY:1l LIFE:PERM ACCESS:UPDATE &54 \oo?
-100  ————-—-- - SUBROUTINE COMPUT(T,LL, CE,NSEG, v1,A1 £2; A3ya'11,12 13,STAGE,
110 : #CONST1,CONST2)
120 - ~ DIMENSICN CE(25,1),VI(1), G(25,1),AL(1), A2(1) A3(1)
——130 -~ T T DIMENSTON. A(25),B(25,1), EE(ZS) T T e e T
140 o IF(LL.LT.TLIGE TO 70 : o o
~- 150 1s=11 - -
——160 TS TAGE=FLD AAT(IS}I*STAGE + .0001 O™
© 165 ' IEN=FLGAT(13)%STAGE+.C001 N
170 - WRITE(6,10)T,TAGE,IEN _ : o
r**TSO'f“““ffm*IO-FURMAT(//!.###TIME-—-'.FB;Z.SH AGE 5 13,% = ', 13, DAYS OLC*")
190 . .. S1N=0. . - ' C g R _
;. 200 ' 51C=0.. - o E . R o N
=——21Q T T TTUDO 20 J=14NSEG T ‘ T T

B(J,11=0.
©. DB 30 J=1,NSEG . S
= pE 30 KEIS, 13 T T
BlJy1)=BlJ,11+CELI,K) o ST
© CALL TNUM(GyBylyAdyh2yA3,VI,SIN, NSEG)
DO 40 J=1,NSEG R
ALJ)= G(J,1)¢CCNST1/VI(J) -
EE(J1=G(Jy1)

SIC SIN CUNSTI/CUNSTZv C Sl Th Lo

. WRITE(6,50)SIN, LEE(J)yd= l.NSEC) 7 PR
*"——"50 ‘FORMAT (' HTCTAL NO.(LARVI=',F15, OnS(IX,Flo 0)) ST
' WRITE(6,60)51C,y (A(J)sJ=1, hSEG) '

330 ' 60 FORMAT(' #TDTAL CONC.(LARV}= ,9(1# F8 5))

340“*”“”‘“ﬁf*“lF(lS EQJF2)60 TC 70 T T T L
R IF(LL LT.12)6C TO 70 B
370. - ~70 RETURN o ' g
_END '
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Output:

Functional description:

Display key input parameters on computer printout. as épecified on the flow

chart.

Inputs: 'S‘ee; named cqmmop iﬁ INPUT. ‘
f.,‘Eggat‘iéns: néne

' Output: See flow -.chért.

Subroutines called: . none . -

" Referenced by:

TMODEL only if IOPT = 1.

~ *ls8-
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: i OUTPUT
<' Enter ")

Write Run
‘Conditions/

,Write Larval
Cycle Para-
meters

Write Juvenlle7
I

Cycle Para-

meters

\Write Juvenile
' II ’

.Cycle Para-

meters

Write Juvenile
III
Cycle Para-
meters

\Write River
Character-/
istics

~189-

Write'Temporal
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\Bistribution




"DUTPUT -PNC/LIBS" "CREATE:C2/01/73,11:27:34 FREQ:11 SlZE 4 BACKUP 02702773,y 7"
05:21:40 KIND DISK KEY:1 LIFE:PERM ACCESS:UPDATE

1L o | S g :
“'1000]‘““““”"“”*”SUBRDUTIAE cuUTPUT - T B ' R
1019 INTEGER PIMPE,PNEGG1,PCEGGL,PNEGG2,PCEGG2, PLPRUD PLPTB1,PLPT
1020 INTEGER PI4PL,PNLAR1,PCLARY,PNLAKZ,PCLAR2,PJIPRCyPJIPTL,PJYLF
TI030 TR _'lNTEGER'PIMPJI,PNJll;PCJII.PNJIZ.PCJIZ;PJZPRU,PJZPTI.PJZFTZ
- 1040 o INTEGER PIMPJ2,PNJ21,PCJ21,PNJ22,PCJ22,PJ3PTN,PJ3PTC
i 1050 ~°  INTEGER PEENT,PNEEN,PLENT,PNLEN,PJIENT,PNJIEN
—1060 "TTTTTTTTTTUINTEGER P J2IMP,PNJ2IM,PU3IMP,PNI3IN
1065 - - INTEGER PNJ32,PCJ32,PAIPTN,PALPTC,L{ONENT, CUNI”P
10790 . COMMGN/MLIFE/SVE(25 ),SVD(ZS),FVE(ZS).TCE(ZS),SVL(ZS).SVLD(Z“
1075 T TUTRVLL25) ,TCLI25) ,SVILIL25), SVJIICI253,FVIL(25), TCJ1(25),SVJ2(2:
. 1080 - = ZSVJZC(ZD),FVJZ(ZS),TCJZ(ZS),SVJ’(ZS),SVJBC(ZS),Fv 2(25)4TCJ2
£-1085 - - 3NEGG,AEP,DTE,DTL,DTJY,DTJI2,DTJI3,0TA,TE,WI(25, 10).7?(10) FPi
©TTT1090° T T T 4DTL,1CPYTEND, SVA(ZO),FEC(ZO),FRAtho) FMAT(ZO),SVA((ZO),IFAC'
1061 -~ 5,TJ33,TSPW

1095 ' CUMMBN/PLANT/LYR,LPYR(25),QP(ZS) +XPLANT(25) ,KKSH, I0OPT
~ T COMMON /MCHAR/NSEG Y NCHANG, VI (25) , AXE25), SLEN(ZS),““”W”““f*’““
~#QI(25,10),EP(26),E1(25,10),TQE(103,01(25)
- . COMMON/MIGRT/TMIGLIO, 3).JCJ1,NCJ2 NCJ 1YJ1(25, 10),YJ2(25 10}
E— =IY¥J3(25410) T - . -
’ CCMMUA/CD“PRT/&CDMR,IAGE(IO),IEAGE(IO)
COMMGN/INITAL/LEGG ,LCHA,T,KNOW, JEGG,JLARV,JJ1,JJ2,JJ3,
== PIX,MLPIY,IDAY,IFINAL, PRMT(S):AUX(I& 25).TENPER(26 55).NT
*T1967P, TCUT (25 L
 CPMVUh/IDSTEP/IDTE,IDTL 1ID7J1, 107*2 IDTJ3, IYR ST
‘COMMON/EGIND/NESP,PIMPE, PNEGGI.PREGGZ PLPROD, PLPTBl;”ff*“*””
*PLPTB2,PCEGG1,PCEGG2,PEAVG
COMMON/LVIND/NLSP,PIMPL, PhLARI PNLARZ PJlPRD PJlPTl PJIPT2,
#PCLAR1,PCLAR2,PLAVG 7777 T T
COMMON/J1IND/MULSP,PIMPUL,PNJITL, P”le PCJll PCJIZ. -
© #PJ2PRC,PJ2PTL,PJ2PT2,MJUVY,PJLIAVG _
TTCOMMON/J2IND/NJ2SP,PIMPJ2,PNJ21,PHJ22,PCU21, PCJzz,'“
sPJ3PTN,PJ3IPTC, MJUV2,PJ2AVG .
COMMON/J2IND/NJ3SP ,PNJ32,PCJ32,PAIPTN, PALPTC,MJUV3
T CCMMON/EIMP/CONENT,CONIMP ,PEENT PNEEN,PLENT, PNLEN,’ff**”’*"
CHPJIENT G PNJILEN,PJ2IMP,PNJ2IM,PJ3INP, PNJ3IM .
. - CUNNDN/TX“STP/SL SJ1,5J2,4543
B TTWRITE(6,5) 7 T B
‘ WRITE(&,10)LYR,NSEG, IEND, NCHANG , NEGG, ICP, NCDWR,KKSN NCJl NCJ
WRITE(&,15) \ ,
”“‘ *g=w;¢i4,NR1TE(6 20)DTE, DT~ T I T R T TR I P
ST CWRITELE,T0) ;"=~v~v****~* ST IR
DO 500 -J=1,NSEG - e o SR EIEPER
_““““—‘500 WRITE(6,80)J, SVE(J),SVD(J).FVE(J)»TCE(J) I -
WRITE(6,15) -

: , WRITE(6,30)CTL,SL. - .
e WRITE (65 70) 7T T T T s —
"~ DC 510 J=1,NSEG _ o B C
510 WRITE(6,87)J,5VL(J), SVLU(J);FVL(J) Teeeyy oo
et T WRITE(6,15) 0 T ; o T e i
WRITE(6,40)0TJ1,5J1 : : ‘
WRITE(6,70) -




2150 T e 520 Je1,NSEG. - - o

co2160 . 520 WRITE(6, 80)J,SVJ1(J) SVJlD(J),FVJ’(J) TCJl(J).
217¢ - WRITE(E,15) ) ' _ Lo S
~--2180 o “WRITE(6,57)DTJ2,532 LT T " - B _
2190 - WRITE(6,70) : :
2200 DG 530 J=1,NSEG
= 2210 777 77830 WRITE(6,80 )J SVJ2(Jd), SVJZD(J),FVJZ(J),TCJZ(J) e
2211 WRITE(6,15) A _ . Lo pEmr
2212 T WRITE(6,67)DTJ3, SJ’ I T B
~-2213 oS “WRITE(6,70) S - B ==
2214 DO 540 J=1,NSEG
. 2215 54C WRITE(E, aﬂ)J SVJa(J),SVJau(J) FVJ3(J) TC43(J)
=220 ~TTTT T eem DR 650 J=1,NCHANG 0 T T T T T T
2230 S ST WRITE(6,15) e TRl A b e
L2269 . HRITE(6,90) S 1
S50 T T WRITE(6,110) TCE(Y) T - T - T
2260 . _ WRITE(&,170) S ' - o
2270 DEC 545 K=1,NSEG

TTT2280 TTTTTTTTTTTTHRITEL G, 120)K QI(K,JT ET(K, J) AX(K) QP(K).VI(KYTSLEA(«).LPYQ
¥ 2290 . 545 CONTINUE
2300 - 550 CONTINUE
= T T TR ITE(A,15) T

WRITE(€&,130)
DO 56C. J=1,NECG . _
""fftf——~*fwaITE(e IAO)TP(J)'PP(J) iifﬁjf

WRITE(6,150)
: NRITE(DfléO)(L WI(L J),L= I NSEG)
"“"2370“"‘“ —“‘”560 "CENTINUE - -

- ' "WRITE(€,15)

WRITE(€,170) S
=D 570 KK=1y3—— ==
IF(KK.EQ.1IMM=NCJ1

o : IF(KK.EQ.2)FM=NCJ2 .
‘*12430-~~~—~——--—1F(KK EQ.3)MM=NCJ3

2440 ' DC 580 J=1,MM L
2450 WRITE.(6, IBO)KK TMIG(J KK) o
FTR6460 T T T WRITE (64,1500 - TR
2410 S IF(KK=-2)572,574,576 R T
2480 572 WRITE(€,150)(L,YJ1(L,yJ)yL= 1 NSEG)v
“2490“““‘f*"““——“cr 70 580 7 T
2500 574 WRITE(E&,160)(L,YJ2(L,J), L= 1, NSEG)
2510 - 60 TO 530 -
=250 T STE WRITE(E,1€0)(L, YJ3(L J) L= 1 NSEG)
-°.2530 .. . 58C CONTINUE - , . o
_: 254D 570 CONTINUE
311 B WRITE(6,15) "
2560 RETURN - '
.- 2570 . 5 FORMAT(1H1,41X,'TABLE OF INPUT PARAMETERS'///) ,
ro-2580 ————FC FCRMAT(1X,'SIYULATICN *',I3,' YEARS'/" T e
2590 11X, 'NUMBER COF SEGMENTS ',13/ R T
. 2600 _ 21X, 'NUNBER OF ADULTS ', 13/ L L
26107 oot ——-31X, 'NUMBER OF FLOW AND DISPERSION CHANGES “*,I3/ ~— =~ =77~
2620 41X, 'NUMBER CF TEMPORAL EGG RATE WEIGHTS 'rI3/ : -
2630 51X, 'CO¥ PENSATIDN TN ADULTS *,13/
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\ 2640 T 61X,'INTERNEDIARY LARVAL PRINTDUTS ',13/"” ;
- 265C AR 971X, 'TEVPERATURE PRCOFILE (2= NG,ELSE YES) ',13/

2660  g1X, 'NUNMREY OF J1,J2, ANC J3 MIGRATION DISTRIBUTIOHKS 'a3147
—-2670"”—'"-"""""""‘ “_91X' .0..'0000......0.....Q'O.OO.Q.QOOC‘.........0..... //)
2620 15 FCRMAT(1HI)
2699 20 FORMAT(1X,'EGG STAGE PARAMETERS'/
<2700 TTTUTTTTTTTT 11X, P STAGE DURATIGN',1X,F5.2/ ~ 7~ T -
02720 21X, 'TIME STEP USED IN NUMERICAL TECHNTGQUE ',F5.2//)
- 2730 " 30 FORMAT(1X,'ULARVAL STAGE PARAMETERS'/ o S
L5940 ¢ o ——="11X; 'STAGE DURATICN ',F5.2/ = "~ '~ e N
2759 21X, 'TIME STEP USED IN THE NUMERICAL TECHNIQUE ',F5.2//)
27¢0 40 FORMAT(1X,'JUVENILE 1 STAGE PARAMETERS'/
2770~ === 11X, *STAGE DURATION ',F5.2/ ' " = .-fvswf_
. 2788 " 21X,'TIYE STEP USED IN NUMERICAL TECHVICUE 'wF5.2//)
27990 - 50 FCRMAT(1X,'JUVENILE 2 STAGE PARAMETERS'/
ZippGQ T Xy P STAGE -DURATICN ' F7.2/ - T -
2810 51X, "TIME STEP NUNERICAL TECHNIGUE *,F5.2//)

2820 60 FCRMATILX, 'JUVENILE 3 STAGE PARAMETERS'/ -
211X VSTAGE DURATICN ' F7.2/7 "7~ T T T L

A 21X, 'TIME STEP USED IN NUMERTCAL “TECHNIQUE VWE5.2//)
779 FORMAT(1X,4HSEG T S
TR K RATE EQUI 5 .
216H K RATE MIN. o
316H  PLANT FACTOR , -
—g16R T TUSATUR. CH/TCE /)T T T
g0 FORMAT(I4,4(1X,E15,70) = -7
2 -:.2.90 ECRMAT(1X,'RIVER CHARACTERISTICS'I)G.
=+2000 T TTTTI0C FORMAT(1X,4HSEG Y =
116HADVECTICTN R
~ 216HDISPERSION '
=31¢HCROSS SECTIONAL™
416HPLANT INTAKE - y
SLEHVOLUME .y o
—616HLENGTH Ty
| o 716HPLANT CP(YEARS) /)
2980 110 FORMAT(1HO,1X,'TIME ',F10.2/)

2990 =120 FCRMAT(14,6(1X,E15.7),1X, 110} — SO
13000 070130 FORMATILX, 'TEMPORAL AND SPATIAL DISTRIBUTIUNS APPLIED !

~ 3005 : 1170 CCMPUTE THE AVERAGE RATE OF EGG PRODUCTICN.'/)
$f3020““"—"—*—1a0 FORMAT(1X, 'TINE=',F1C.2,5X; ' TEMPORAL WEIGHT =*'7F8. 5) -
.. 3030 150 FCRMAT(5(1Xs3HSEG,2Xy6HHEIGHT))
3040 16C FORMAT(5(1X,13,1X,F8.5)) »
L F=3050 170 FDQMAT(IX,'MIGRATIGN PREFERENCES™* ™)
© 13060 180 FORMAT(1X,'JUVENILE ',13," STAGE!
= 3070 11X, 'TIME=",F10.2) A _
=-3080 7 * “—~END’ P s e S
1o o o
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MN:

Functional description:

RANDN (random number generator) generating a paiz of random number
deviates and then uses these deviates if they are both in the interval

(p, l) 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 randoxﬁ_ deviates.

‘Let Io =28 4+3

)
"
=z
i

2(234 -2) +1 mod 35

1. .Nl-%-NI * I
2. Ny, =Ny * 2735

3. Al

(N1-1)2 + (w2-1)2
‘4. IF Al >1.0 )
No, Go to 5
Yes, N = Ny go to 1

5. Compute normal random deviates.

- -193-
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0
-
i

2= (-21n () Y &

o = standard deviation

= *
u= N2

n
=]
[
]

m = mean

Output:

X - normal deviate

' subroutines called:

Referenced by:

TMODEL

HISTG

GROSSK -

GROWTH

sim (u) *Z +m

cos'(u) *»Z + m

none
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. RANDN

This Subroutine
Generates

Random Deviates &
Normal Deviates

1 18 . Generate a Pair
= 27"+ 3 of Random Number
= 2 (234—2)+1 Deviates

a3 N=1 '

T

-t
5
TRN=IRNL*IALF - S A
RSTN = IRN 35 : '
RSTN = RSTN*2
NOC YES
-
v
N=N+1
G=G+ 1 . : g
IRNl = IRN |- Al = (RSTN-1)2 + (RSTN1-1)2 S
RSTN1 = RSTN ’ Now Check that Random Numbers . : 1&
Inl[oll] o V
Compute Normal. Random | . & * ..
Deviates. " | NO o YES
Z = (-2*LN(RSTN1)) “*o = j&— B>
U = W*RSTN ) ‘
SN1 = COS(U)* 2 + U

SN = SIN(U)* 2 + U
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NDN-PHC/LIBS CREATE:02/C8/73,09347¢ 21 FREQ:7 SIZE:1 KIND DISK KEY:1 LTIFE:
_ p¥ ACCESS:UPCATE ON:ISPN _ Vo
IL ' o - : .
e 10 . -— -~ SUBRCOUTINE RANDh(X.XNEAN STDEV)*“"“**”’“';:“‘"““‘”““”“””“““
20 L INTECER G ~ AT
30 . DATA Pl2/6. 28318/ _ s
40 [P P DATA K F/0/ = bt SN SR e
.50 ' IF(KF)1,2,1 ' : R
60 3 KF=1 . - - ,
- e e TALF22%21843 T T < e e I freim e e
IRN1=2%(2%%34=2)+1 - :
6=0 _ , . . : . :
S N=1l - e e
1 IRN=IRN1#IALF ' -
_ " RSTN=IRN , S 4
s e s D TN=RSTN# 2.0%% (=35} T T T Tttt TTm T
S IF(G-1)Ty6,7 : ' o
e Cpel . “fwmﬂ_W”“w5“wwmfﬂ_ﬁi_mmw,_”wwmmwﬂfWWnMf@
IRNY=IRN o o - ' L : -

o ~ 'RSTN1=RSTN | / S
SRR . _
6 Al=(RSTN-1 0)**Z+CRSTN1 -1. 0)¢¢2

620 o | . |
e TF (AL 6T el o)c, Te7 o T T e i

2=SQRT(-2.0% ALEG(QSTNI))*STDEV R :
S UsPI2#RSTN L R .
- f“"'“‘_""‘“".'""“"“““'“_SN1 =C0S{U)Y=Z+X \’CA‘\I C e e i £ — e T
7 SN=Z#SIN(U)I+XMEAN g S

o =0 | . _

"“j———“——'—"—- N N+1 S mem s s e T S . B - T T -— T
“TF(SN1.GT.0.)X=SN1 S P '

. IF(SN.GT.D.)}X=5SN - : —_—

e RETURN C T T T — e e

| END | :
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The following is a list of sémple input data and run streams to..

DMODEL. -
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P8-pNC/LIBS CQcATE 792/13/73,16:57:13 FREQ:7 SIZE:2 KIVU-)IS( <EY 1 LIFE PER4
BCCESS: JPuAT¢ CN$SPN .. . , - B

BT : '
6N . 100139090,3 o L ) N
_____ 1073 .83 7+3413,1, 0414145,0 '2 '0 1 - . i »-~-4---~~---‘1'——'—-_--———~~« e -
1952 . 1.53535,1.5353%,.2,.0 : ‘
1999 1.53506,1.53536,.3,.0
L1100 0 1.53526,1.538065.00000 o e
1110 1.5259641.525364 .0 .0 U T
1129 1.53536,1.53556,.3..0 o SR o e
1132 . - ...1.5350641.53505,4.09. 0 DT U S SIS TR i
114y 1.52523541.52505, 4%y .0 o -
- 11592 1.53506,1.53506,.0,.0
11€7 . 6.77543E-2,6.09729E- 2,.3 2.0
1170 6.775635-2,6.09789E-2,.0,2.0
S 1180 B TTS543E=2,6.097895-2,.0,2.0 o R A
1190 B TT5%3E=246.09759E=290092e0 - e s
12020 6.77543E=2,5.093783E-2,.3,2.0 ' : :
12190 6.77543E- 7.6.997395—2,.0,2.0
. 192'),_,_~ 6.T775435-2,6.09789E=2,.%442.0 .
1239 6.77543E=2, e.)97 JE=24.0,2.0
1240 . 5.,3A4789GFE-2,4,232831E-2,.0,.50 R
5125 HMMMHT5.3¢47399£—2,4.5233L£fa;,a,.50 L R -
1269 5.2647899F-2,4,228231F-2,.,0,.50 ’
127J _ 5.3647899F=-2,4,82831E-2,.0,.50
1250 . 5.3647899t- 2,».%2 1E=2, o0y 5 e
?:1203_ 5.364789CE- 2,+.92831E 24105450 L e
2 1200 5.3.64739GE-2,4,32321E-2,4.2,.50 = IR SR
£ 1310 . 5.364789%E-2,4. 23315 2500050 o e
S 1320 . ,513442195-2,4.520985-3..3,.10--- X
1330 51344216F-2,4,62098%E-3,.0,.10 o - A :
1240 . .51344219E-2,4.,62098E-3,.0,.10 e e e e g e g
. 1359 . w51244219E-2,4.62098E-3,.0,.10" ' . SR
71260 " 051344219E=-2,4,62098E~3,.0,.10 . . - SRR :
——1370 .,..,________.5134-9219: -2 [ f 6)2\:9 E 3, .O . 10 SR S — e e
1380 .5134+219F 2,4.62038E~3,14680. 0,.10 - :
. 1390 | .51344219€-2,4,62028FE-3,.0,.10 ' o - :
,_JQOO,_MW;.1.06539E-2,9.585815—3,.0,-075 . o e e
. 1410 1.06509F-2,9.58581E-3,.9,.075 S e ;
1429 1.06509E-2,9.585615-2,.0,.075 S . -
1430 . _1.06599E=2,9.58581E=3440 3075 o ot i e s s
14490 1.06509€-2,9.53561E-3,.0,.075 : -
1459 1.96509E-2,9,58581E~3,.0,.075
146% . 1,06509E-2,9.585€1E-3,32260. 0..075 _ ——
16470 1.06509F-2,9.585812-3,.9,.07%
1489 2,29356F-3,2,297565-3,3.29856E~ '
1490 0 1.5429.930.4169.5, 33.,365...1 40..123..2157 7;55 e
@ - $D720723,.34.0,.0,1.53059E-3,5.0
~ 1519  0,0,90,0,0,0,1,0 A
__'152’7“ _3'0101'),\90 1,0 o N
1530 1.37268F-2,1.372425-2,1.27343F- 2 1.372342E- 2
1540 1.273463%-2,1,37348E-2,1.273486=2 } . S ,
L1580 L6767 1e8791.32,1.533,1433,9,33 R
1569 - © W&S5TR2E-2,.45732E-2,.45782E~ 2..4:7825 2 ' :
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i AU < SFn + ba et i o

-—.1619 .

1E70
1599,

1550
1479

1629
1630
1640

1650
166D
1870

1680

1720
21730,

1760

1697
1700
1719

1740
1759

S 1770

g

11780

m179¢
1800

. 1810

1220

i 1639

S 51840
L1850
1865

1870

__1880 :._;:.,_.

1299
1920

W45722E-2, 45T782E-2,.45782E=2 A v
1e05102351.33,1.33,6.0,34098.0 . vt e i L B
+35218E-2,,235218E-2,,35218E-2,.35218E-2,.35218E=2
.35218£~2,.35218F=-2,,35213¢E-2 , R
1.0,1.32,1.33,1.23,4,0,23.0,8.0 SR
 22.5;19.3,10.2,11.3,12.2,11.8., 11.0,20. 0
1.3272E-2,2.6544E~ 3,q.b174¢—- 3044F-3,5,0218E-3
5.45228-2,5,2805E-3,7.5327E- e
2.98628-2,5.1230E-2,4.0377E~- 2,+.8540: 2.5, 1266“-2 ‘
6.6336E-2,5,9186F-2,15.0654F=2

7.114.'21.,28.1 501420940
29.5
S ﬂ2w7.
O..000833..b”1665,.436661,.ulB“lB,.2+35+3,.2268?+,.+97”86

Oo '0.,.00,0_.1 'oyuo’aoy')o
+C0C0,.7681,.C 086,.1835,.0307,.0040,.4000,.0000

16y b60,100. . T S PR

a0y oD el eDpedp ey ey el  ooin. e e e i

4 9 5 ¢ e s i i i s e e e e e s i e e ;

e 0000, ,0005,.2223,,3190,.0000,.1237,.0573,.0002 e
«2203,.4427,.0350,.9232,.2000,.1178,.1563,.202) o
.00C0,.,4300,.0455,,2537,.0517,.1521,.0625,.0032

e 3000, 0000, 0372, .4572,  17639.2362,.0151,.0000 . oiim il

n300,.0000,.0003,.9020,.290920,.0000,.0000,.00050 .

nOPU'oCOOGy-OO“O,-OOQD,.UOJS,I-UOOy-D0uU9oCQGQ.

ﬂ5769.02%4:.2361,.4432s.236,,.0003..0013 -
'vc,go’os L R . R IO Y
0.,0.1.42 T

245E6,.25,.56
.43REs, .75, .59
.615%5,,95,.¢6
0752E5y1a,052 o o .
«82F6,1.,.64 DT

LT BOGED Loy b

.91E6,1 9 l6?
 W964E6,1.,.7 S R : -
- _._...,1 ] 136 56 ] l LN Y 7 . . _‘.:.k B ,,...._.,‘_._. S e e s R el R T R R I

0938E5'109.7' ) .._.‘A‘. } ) : L
141,1,1,1,2 B S R SR

I S! ,O,I,O'O,I’H,I,I.Of - -
10509041,042,1420,1,1.0
10,040,1,0,1,0,0,1,1,1.0

S 101070'19011,1’111,1.0 I, - - e e+ =
13,1)19171{3 .
1,1,1,10,1,10,1, 10 1,10,1, 10

053100910091 0t i e ' e N
Q440
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M10-P5C/LIBY
_RCCES

"0‘:ATE"‘2/13/73 17: 033 5° FREQ:7 SIZ 22 KI.‘iD!?Q.'ISK KEY:1
SIUPDRTE DNISFN L. ., :

| | | /ﬁiﬁil. ,_ .
o 2s0 o

-200- -

1L
1060 1,0,0,313,{: - T - S
1270 o 54743,12,1,7,1,1,3,9, R 1 VSO O PR -
1080 ' 1.53596,1.5?5ﬁ6,.a,.o
1099 1.5250641.53526,.0,.9 _
1199 1.525064,1.5750%6 940900 . e .
1110 1.53506,1.52506,.3,.0 .
. 1120 "'1.535056,1.535256,.,7,.0 R N T
f.1r3e 1053535, 1053535, 00y 00 o i e e e e -
1140 l 5 DJC, ..-JS 6,. ’.O
115 1.53595,1.5352%5,.0,.9 S : , . :
116”  6.TT543E-2,6.09755E-2,.0,2.0 . ... B
. 1170 0 6.77543F-2,6.09789E-2,.0,2.0 - o
‘ Y 6,77543E-2,6.09739E-2,,0,2.9
S e 5 TT5435-2,6.03783E-24.042.0-— -
. : 6.77543F=2,6.09759E-2,.0,2.0
. 6.77543E-2,6., 9799; 25+.0,2.0 N
. | L 6.TT563E-2,6,09783E=2,.%492+0 ... = ===
i 6.77563E=2,6.797895-2,.9,2.0 -
b TR 124e B .364T3CGE-2,4. =2e°1:-2..3,.53.' .
.-.'_.,1 250 5,3564575398-2,%.£82231E=-2,.0,.50 . . s
W 1250 5.3647809E-2,4,£22231E-2,.3,.50 ¥
L 1270 E,3667399E-2,4.72531FE=2,40y.50
_12ap  5.36478%695-2,4.22331E-2,.0,.50 _ . -
= 1260 5.3647399E-2,4.22331E-24.0,.50 '
£..12309 S. -5 ,.264789CE=2,4,82831E=-2,,2,,.50 e
1310 5.364T753%F-2,4,825831E=2,.0y.52 ... e
1320 051364421CFE=2,4.520%98E-3,.2,.12
1239 iS51344219E-2,4.62068E-3,.2,.10C
1249  .5124421G6F-2,4.620985-3,.0,.10 I -
1250 W51344219E-2,4,.6209%E-3,.0,.10
1267 e51244215F-2,4,6209RE-3,.0,.10 Co
C 1370 W51344219F-2,4.52033E-3,4.0y .10 1 o
1389 51364421GF-2,4,6209°E-3,14682,0,.10
1399 o W5134642195-2,4,620685-3,.,0,.19
1400 . 1.,06599F-2,9.585815-3,.2,.075 R - o )
1419 1.065095-2,9,53531E=3,.3,.075 . - T . el
1429 1.0¢50%€E-2,92.58581¢£-3,,.0,,075 : I &
521630 .. 1.06539F-2,9.58581E-3,.34.075 e o -
1440 1.0650%F-2,9.58581€-3,.0,.075
1459 1.2659%€-2,9,585812-3,.0,.075 '
1467 1.D6509E-2,9.58531E-3,20260.0,.075 . e e e
1472 1,06509F-2,¢.58% 515-3,.3,.075 - o
3 1430 2,29856E6-3,3,29%54E-3,3,29256¢=-2 ‘
1690 1.5528.520.41493,5, 335..355...1.*9..122.,2157 7::5._“*____mmm«
. . 1‘;00 A.Q’cr)'.o,.e,.v, a 1 53'-\ ,C_B,.O
N 1519 D909290,5,2,1,5 :
' 1820 N304y 5434C509 1y : . e
1€2n 1.3726425-2,1,3736485-2,1.2734%E~2,1.37345E=2
5 1547 1.2373430=2,1,27248:-2,1,27343¢F=2
1559 632,.32,,.582,1,87,1.57,1.57,11.67 _ i
1560 WA4ST32F=2,.,457%2E~2,.45782E-2,.45722E=2



T

1570

__158C
1590

1600

= _.1810
1620
1539
. 15%9
1659
16569

L1672

16390
1630

1710

£51720
21730

1749
1750

G v L

1779
21780

\ 1790,

V45TR2E~2,.45782E~2,.45782E=2

1422, 1.€6741.67,1.6745.2,10.0

lr‘.o

-.35713F -24.3521%E-2,.35218E~ 2,.35218“-2..33218--?

22.
.544%5225-3,5,23805E-

" 2.9%62F-2,5,12530E-2,4.0977€-2,4.
6.423262-2,5.2166E~2,15.03€54E-2

1720

3521“5-2..4,2135

21.25,1.

€7,1.57,1.57,5.3,10.0,16 L
5:18.2,10.2,11.3,12.2,11.8,11.0,20.0 -
14 .3044E-3,5.0216E-3

-2

= AN

35218E-2

1.3272:-3,2.0J+(E—5 4.3174¢E-

160,40.

70'14.’21.920‘,¢50142.,490.

29. 5
52.5 0 .
20 7
ﬁ,.QOQ
0390y

’lg‘. ...

833,.
0,.0

01665,.036661,.018318,.248143,.225894,.+°7W86
0y elyelyelyl . :

317.53275—3

0.,0.16.90.1u.1b.00-93- : )
.00'70,.7681,.(‘096..1‘?‘?),.0307,.0n 0,.0010,.000)

Y \

8640E-2,6.12665-2

ﬁuwogoqugougjjtl-J 3'.8193,.3000..1237,IL57:'OOODD

0000,.6407,.23360,,0392,.2000,.1178,.16%3,.0C0)

.0000,.4103..9455..2587,“
«3000,.0000,.0202,.46302,.1762,.2882,

517,.1521,

.OO“D,.COOO,.OODG,.OOOO,.CCOO..CODOo

q5’6,-J2+39.7331|.+*82g.2353,.3030,.001}

006;’2’_\’ .C032D
«U1%L,y 000D

WCCEQjQOOOJ

.2030,.0800,.0000,1.203,.20%,.00302

1200
1810 ©9000,.0000,
1820
71630 D.90.y.5
ﬁ 1840 Oo)O-,.SZ
2. 1850 0esCeseS4.
1860 .345501.25,.56
1870 . «438E6,.75,.58
1880 615E6,.95,.5 .
T'_"180:) .75256,1.1.62
19090  W82E541.,.66
221910 . .909E6,1.,.66
1020 «91E6,1.4.6¢
1230 «964E5,1.,.7
1940 1.136EFE5,1.,.7
71959 \90BES,1.,.7
“1960 191y1,1,1,9
1979 . 10,0,0,1,0,0,
1980 10,0,0,1,0,C
1330 IOg0,0,l,O,l
.-2200 L ...1049,20,1,9,1
2019 10,1,1,1,1,0
- 2029 lclql.lO,l,l
22030 . . .5,1.0,1.0,1
- 2049 04yC
1Q

PRSI U T B
yCyl'l-o,‘
129191,1.0
,l,1p1.3 : B
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ic/eies

CREATE:C2/13/73,17:00:93 FREG:7 SIZE:2 KILDHDISK KEY:1 LIFE:PER:

-202-

o2

 Dl4=-o:
BCCESS:TUPBATE ONISPYN . .- . _ -
L : ‘ S
10569 1,0,0,0,0,2
= 10790 89 T935312,140419133e59240,1 -
1032 1.52596,1.525%6,.0+.0 "
10699 1.52506,1.5250%6,.2,.0
1122 1.53525,1.53575%,.%5.3 e
1119 1,52506,1,535%6,.24.0
1129 1.53526,1.525%5,.5,.0
1133 1 SBDqé 105 :WO, oC, <0 e e
1140 1.52506,1.52506,.4,.0
1182 1.53506,41,523506,.0,.0
1160 6 TT54%3E-2,5,233789E8-2,.0,42 , .
o 1170 6.775"*35"2'60’.‘9789E-2’QJ,ZQO :
- 1180 6.T775635-2,6.723T7RIE-2,.0,2.9 - -
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TETAL KTLHEGLS) = 39446291, 2251409, 20823430, 2668021, 1475571 858553, 3602813, 48651066 2813231,
Er QG (ONC.= TC= .£295 L.5122 . ..2.7bl4 et 23 .e2061 L _.0952 ... .....3899 i #9506 .1269 e e
vovdal = 22.N0 DAYS - : . . ) . »
TrT8L NTLIECLE) = INn3~E4TS. 3npNueb. 27705765« 5092900, 14T744662. 5094661 . 8605556, 4285621 . 1799217, :
gro (onr,= TC= L8445 L eb725 LA.67460 _.eB444 L2.0504 _.e5649 w9129 _e4919 __.nell e e e e
seeasT = 23,00 OAYS . : o ' : ' ;
Trias A" JECGS) = 76916478, 3111574, 281731643, 5436454, 16568340, 5835948, 9272763. 4322760, C 14609008, b
CECG (OKC.= TLE A1.0056,_,AW“J7079._.-M3.8101. .muﬁ,9010”“.u;2.3141 ce.eb6T1 09792 ... +490b2 e s0740 [
cpoenT = 24.NnY DAYS . . . . ) . ' ' : - L,
TrIAL BTG IEGLS) F CT4Y918478. 3111574, 287316434 »5434454. 16568340, 5835948, 9272763, 4322760, 1640998, e
CEFG (PP, TC= 1.0650. .._._+1079 ©3,P101 __.9n1n S 2.3141 6671 _e9792 - 49062 L eNT60 T E
pavexY = 25.00 LAYS ‘ o : . ‘ ‘ ‘ , _ v
TPTAL KT LLEGGE) = 7¢91847%. 3111574, 28731643, 5434454, 1¢568340. 5935948, 9272763, 4322760 . 1640998, Q
EFQvCCHI.= T(= 1.0056 .. ...+ 1079 _...2.8101 ~.9010 2.216) . L...64T1 L9792 C w4962 . « 0740 M___“.u_”“”,“m_ﬂwj
so0eT = 26..00 DAYS , . , : : ) 'f
10100 NOL(ERGS) = 749186478, 3111574. 28731643, 54344564, 16568340, 5835948, 9272763, 4322760, 1640998, B
§60 (NC.=s TC= . 1.n0se e 10709 a,a101 . .9010 202141 __sba _.s9792 L sh962 NG TS o B S, e
Cesens¥ = . 27,00 CAYS . ‘ ' j
T7TrL WL LEGGS)Y = T4918479%, %111574. 2R731643. 5434454, 16568340. 535948, @ 22727563, 43221760, 16400948, ;
ECH (PiiCe=z TC=- 1.0056 . .....7079 ..3.8101 . . .901C L 2.2141 W8Tl .. e9702 ..4962 ... «0740 R
ensoeY = 292 .00 ULAYS ) : : K o _ S . ’ %
TOTAL NNLLECGS) = 74918479, 3111574, 28731642, 5454454, 16568340, £835948. 92727063, 4322760, 1640998, :
6D (nNf,e TCE 1.0056.. .. ..e1079 L3LRIN1 . ....9010 C2.3161 . __.6671 . . . »97%2 Le4962 k0740 S -
so0dsl = 20 .00 DLAYS : ! ‘
1 I"IAL’LQ.(ECGS)'=v5 440671767, 431683, 40124832, 2821485, 17243405, 6936129. 9648027, 2317139. 661617,
z Ers (OnC.= 1C= ' .E915 ..euag2 . «5321 . +0b678 2. 6084, .. 169) oa.l.0188 —.edb6" .. 0298 [PV U
S 2023 T = an,00 ULAYS ‘ ; < .
boyr1aL NOLLEGLS) = 30525176, 4hT42. 429640, 2323900, 17336975, 7095256, 9699075. 210N863. 512726,
. $e( LnNC.E TCs - ._W.F3°b_m__n,,0106,m“m,”,0570”,~_~”.3ﬂ53V,““NJ.GZYSﬂ . ~”,7866,m"“w1-0231,iw__,;2411_mm“w~,0231 _________ e
eovsel = 31,70 CAYS ' . ) ' C
CITTAL NTLLEGCS) = 30515176 46742, 429640, 23123970. 17336975. 7095256, 9699075, 210hee3. 512726,
L EFL ChiCL= T0E 5306 . .......0106 L0570 ......e3052 2.6219 . e1868 . .. 1.0231 241l . 0221 e e IR
voe3el = 32.00 OUAYS ' . : . . .
T7717L NTL{EGLS) = 30535176, 46742, 429640, 2323930, 17330975, 7095256, 968907S. 2160663 . 512726,
CETC Cmuf.= TC= _,,".53"6,m__;¥,0106"_“”_»,0570,“”_M“q3q53._wmw2.b215 _n_,7865”m_“ml-0231”,m_”“-Zhll";uﬂw_,023l,,”“- _ R
to900T & 42,09 DAYS . . ‘
T~TAL A, {EGCS) = 37535176, 66742, 429640, 2322900, 17336975, 7095256, 9689075, - 2100863, 512726,
LECG CONCem TCo. 25306 ....--eD106 a0STO . ....e3B53. ..2.06215 . 01868 - ..1.0231 Ledbll ..+0231 e e mom e 2 e s
‘oeso0Y = 356,70 DAYS - :
TOTAL WG IEGCS) = 20535176, 46742, 429640, 2323900, 17336975, 7095256, 9689075.  210NB63. 512726,
Ecl COINC.= TC= 5306 . ....a0106 ,u“_,.0570»,n_“_.BBSB"..q_Z.QZIS uw,“_,7568A;,__1.0231.“m“,__,Zéllm_-w”-.0231 R
ansosT = 35,00 LAYS - I : . :
10TAL MEGIEGES) = 30525176, 46742, 429640, 2323990. 17336975. 7095256. 9669075, 2100863, 512726,
_e0s LrRCs TCs -m-.aﬁ306-"~~——40X06uu~~¢-*0570 3853 .- 2.4215 e 1868 e 140231 L3 B § - -.QZ31‘L lm ame e s e e e
coo00nT = 36,00 DAYS . o : ] ; -
TrTAL WML IEGCS) = 50669064, 7240, 66547, 280039, 2102237, 1019036, 1111944, 367921, 113840,
— Erg (nul,= T(= ‘..,.'~.-r‘690.._.._;.___!00l6-...-...___~|.0088...,---;.__40"6,4 ,_,,,___.__.02936_,.________0_1130.‘..___._._01174’.-_-_.___90,"22..-.___.___1..005.1..A
T seweaT = 37.00 DAYS S : ,
17T N'—‘-(ECIJS) L _ N, . 0. 00 0. X . 0. (VIS 7 D
_oEr €0nf.= TC= .ccaow_u.WR;ODOOHM.-‘mJOUOO, 0000, .......a0000... .— L0060 .. ......0000 .. s DOUO ... wCOOO o e e i 2 2 e
uesowl = an 00 LaYS . . : . ’ . ) ’
IrIrL '\".(EG(}‘) = 0. - O. 0. . . . . ' . N 0.. ‘D
€7 N,z T0s LAUNY _L,0non ,0000 . . .0NO0_. _0.0000“;‘”_";0000m$hwnw,0000_mwH_ﬁ.OOCQNNA . Wnoeo. .
ERREA S0.0Y DAY .
VTt !,".('\f\.') " Ne - B Ve (038 G 0, . D [+J8
1 St T ALY LU0 LNy Ltue WLo0u 2UN00 L0CN0

L0600 . u00n




cochir s .,.M ave ' | .‘ _ ‘ | - , L , . 3
IZTAL ADL(ETT ) = 0. 0. 0. 0. N 0. 0. 0. %. S S

— ECG CPMCu= Tos ., . ,N090 - . - 0000 _..0000. 0000 ---.cooo.m-.__.oooo._-_..m.oooo-_—.-_.oooo..--__“.oooo - ' —_—
800207 = 41.50 DAYS . , .

TOTEL NPLLECGS) = 0. 0. 0. 0. 0. 0. - 0. 0. 0.

- CECG CONC.= TC2 . .. . (AG00---n e y 0000 —— 30000 cor—ey 0000 — - .oooo------~.oooo i 000 0 e s 000 .0000 . .- —_— -
vooesl = 42 .00 DAYS i _ : C
TPTAL APLLEGLS) = 0. 0. 0. 0. 0. 0. . 0. ° 0. - 0.

-~ ECGC CONFL= TC= _ . 0000 ——ee 0000 0000 _.0000 .0000.-.. .0000 .0009 0000 ... .0000
SO 8Y = t,‘-l N0 LAYS : . L . _
T"T»‘ALKI\-"!.(EG‘GS) = 186403, 12, 114, 375, 2906. 22798, 127529. 26604, 9N6S5. o :

- ECC CPRC.= T(= = #0025 ... .eny0000. ... —— o0000 .. .—.'y0001......coo o 0004 .o 200025 ... ... L0135, .. ~—e0031....._,0004 . ... —_
260607 = 44.00 DAYS ' : _ o : i
TOTAL NPLLEGGLS) = - 217231, 14, T 130, . 620. 3304, 26246, 143934, 32344, " 10840,

nee ECG CONCL 2 TC= 0 L0629 6000 ____.00N0 cereeees@O0Y 00005 . __.0029__ . __,0152 _ _ _ _,0037__ __ 0005
ses0uT = 45.00 DAYS . : . v . , ‘ v ' ' '

TRTAL MRGLEGSE) = 217231, 14, ~130. T 420, 3304, 26246, 143934, 323644, 10840, T

- ECG CCHT.= TC= .. .0029. . .. .0900..._..0000.. _._,0001. .. _.0005. - 00029 00152 . ._.0037 . _.__..0005 .. ... . ..l _:
dodeRY = L Lb .00 DAYS - . ) : ’ . : ) : : :

TOTAL NPLOLEGGS) = . 217231, T 14, 130, 420, 73304, 26246, 143934, 32344, 10840,

€00 CPNC, = TC=. _ _ WN029 _.___,.0no0___ .0000___ _.000_1___ 0005 _ ,0029 0152 . 0037 ___, 0005 __

eeaeT = 47,90 CAYS . - o ' : ' : :

TCTAL .\...(rr,cw = 72172313, Co12, - 125.° - 431, 3269, ° 26853, 1643936, 31798. 10807, , : :

ECG CONCL= TCe 0629 e w0000 - oo aD000 . weeme 0001 0ol 0005 L LD s UN30. 0152 e s u0036 0005

ses2eT = 4f,6) DAYS - o A S . : ' '

TPTAL NOL(EGGS) = 217233, 12, 125... ° 431, 3263, | 26884, 1643942, . 31776, 10799,

e ECG LONC .= TC= ... __.0026 0000 . .0000 —.0001 £005.._. .0030.. L0152 .. «0036 . _.___.C005._.
veooaT .z 40,00 DAYS o - i .

ICTAL ANLLEGGS) = 217231, 12, . 125, 431, L3263, 26884, 143942, 31776. 10799. - '

ECL CUKCL= TC= 08029 00000 000000001 0005 - 00020 . . a0152 —......uC036 . ..onD005 .o e

vewssl .= 50.N0 ULAYS , : - _ ’ o

TrTAL HNL(EGGS) = 27829, 1, 16, 50, 397. 3661, 16438, 5570, 1695..

E6C (ONCu= TC= . ,0004_ . ,0000. L0000 __._.0000”_. s 0001 0006, 200170 0006 . _._..000L _._ : -

'uoooovooovLAKVAc PKODUCTI”N TAuLgtooooooooa ’ : : .

|
N
S
wn
I

C TOTAL ROL(LARVY = 215523760, 7523643, 70534743, 17900415, 46511431, 227206449, 26254900. © 15333333, 87564835,
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A fahroas e e s ab e

LARVAL SECTION

evoceT = 6.5C CAYS : S , ’ S
SICTAL NRL(LARVY = o e e$326042,..--.263229.....2706718, Mﬂ16479n5..w“1024541.‘,~Me4aos9.nu.Mzoosex.;u“w.zezeo._,”unu7aaz.-”..*_“.kJ.;Mw;
LoR.CONF.= TCE 0849 .0599 .3589 . ,2401 L1431 L0719 L0212 .0036 .0003 : :

sevesT = 11,50 DAYS : , : -
CQATAL NMPLGLERV) =_ . .. B642362. ....1226€3. 1420201, .. 1617662, 2356716......1908952. .. .B89568. . 25770 ... 356750 e

LA, ChNF s TC= <1160 0279 .12097 - .2682 2155 2117 .0939 0296 . W00
se98s5Y = 16,50 GAYS . . .
- TNTAL WCLHLARY) = o 16202129. .. -. 382120. . 3786402, . 1817448« 2350275, ... 2896756, ...22R49T74. -1317749.. . 1366404, —.
tAR (PR, TC= .2175 .6A69 «5021 " .3013 .3283 «3212 T L2413 .1513 .N616 :
voceuT = 21.50 DAYS _ : R
TRIIL KPLILAKY) = . . . 37163119. .. 1259932, 1247340°. 4971910, 3064925. . 3085021. 3893820, 3358403,  S016698. . . ol
Lok CMCe= TCE 4995, 2864 1.6541 .52643 L4309 - L3421 4112 .3855 2262 S :
srareT = 2A .50 DAYS - :
Trisg NGILBRVY = 67607239, .1340407. 19341995, . 8636119. 11037195, ..7927686.. 7221645. . 5129753, 76726364 . o e -
LQR.CPNF.= T(= 074 4187 2.4323 . ° 1,3986 - .1,5416 .8791 7626 ~ .58u8- . 3460
853207 = 31.50 ULAYS : ‘ . - . . ]
C_TRTIL ATLILARY) = 79078993, 1255468, 12997761, 8564779, 16648552, 13225829, 10213939, - - 6380997,  9871¢&52.
VLLF-(FLCtE TC= 1.0¢14 #2956 1.7236 11,4398 - . 2.2974 1.4666 " 1.0785 . 7324 JLb6s52
dro0eY = 36,50 DAYS o :
CIUTAL MTLELARY) = Bl2S2318. 5210395, . 5708232. _6321536. 10691338. 17763700. 13116213, . 7621232. 1151307 e _ i
LARLCOMC. = TC= 1.n906 .1185 .7570 1.0480 2.6106 . 1.9698 1.3548 3748 .5191 !
oeadssY = - 41,5 DAYS - ) ; .- . i
_IrTnL NCGILARY) = 57897104, 248999. 2827021, 3516251, 9781721, 13307716. 10078261, 6273530, 11463606, .
LPR.CRiIC.= TC= L1171 ’ 0566 3749 © .5830 T 1.3662 - 1.4756 S 1.n642 .7201 .5350
g’ peeawT = 4% ,50 DAYS o : o ) } ) o ' .
N 1rTAL ACLILARY) =, . . 41467173, . 134605. 1565069, - .1961385. . 5087185.. . 8905623, . 7749916, 5191165, 108722176 e
?‘ Ler . {NiC.z TCs 5566 .0306 2075 3252 .7105 .98175 8184 . «5959 .4903 :
 soueaT = “51.50 DAYS ) : - ‘ _
CTTTAL RDLELARVY = ... 29712654, ... 79697, . 926098.  10909%9.  2736956.. ...5630615. . 5497224, .. 3964084, . €796990e . .
L' 5. (NXC .= TC= .2854 .0181 - - .1228 .1809 o J2e23 . «b244 5794 64550 3967
voscel = 56,50 DAYS o : ' ' o o : -
CTICTAL NPLILARVY = ... .2 16216119.. Lo_.ble4) .. 4634315, ... 325545.ﬂ: lOSSSbl.m."2923910, .. 3184225, .. 2464096 . 57863254 i
LAR PN TC= 21717 .0295 0576 0540 w1475 3242 .3362 .2829 .2609
wo00sT = 61.50 DAYS - _ ' '
JIRTAL NP LLPRY) = _6054567,._._...15320.  _.150157.. . _.74299.. 295785, .. 1016024, .. 11R54TS, . . 9620°5. . 2355417, —
L*.,(rNl s T(= 0813 - .0035 .N199 .0123 0413 1127 .1252 1104 L1062 :
voonvT = (A.50 DAYS : _ ' S ) : : . : '
- TCUAL NP LLLARY) = e 1660224 . e b e 127 69U e e 1677 . 1608 T. . . 206240, o 87091 765066 i -
‘LARLCENC .= TC= .0020 - L,0000 = <0000 .0001 . «2002 .0016. .0028 . .0031 0034 _
200007 = 71.50 DAYS , ' . : )
CYPTAL ADLILARVY = 13899, he 160 649, _...118a, 11211, . 21347. . _23952. . 76326. __ —
LAS.CONC . TC= NO8 .0N0D -+ 0000 .0001 . L0002 . .0012 0023 .0027 0034 '
. soussT = 7¢.50 DAYS : - ' o : _ A
_IrTeL ROG(LARV Y = 2966 e e i 35 135, . _331........3119. __._.. 600¢. - 89520 L —_
LAR LONC .= TC= .0005 © .0000 +0000 .0000 000 .0003 ~ .0006 . .0008 .0010
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JUV_EN!L_E 1 SECTION .~

200007 = 3a, 53 DAY ’ : B R -

trTAL NDLGY y ®- - 2‘052198. - 23726 0 279485 ¢ —- 660796 —--r .132454. »--v-.-l-039368 - ---‘w99247.—- 387175 8911864.° e e e e s R
J1 o (rices T(= 0329 00564 L0037 . 0081 .0185 ) .0487 0527 0667 .N402 F
grooeT = 49, 50 CA ] . ] o ¢
TPTAL NT 31 ) = 61?2(‘07~ e 792'4_6,._,_____,_ 119964 286160, _ 87202 e e 9399880 .. 918663 . .. 809580. .. 2396396 0. e e ___,___; .
41 (nil.= T(.= NE32 L0180 0159 ’ 047‘9 (‘7°9 . .1042 970 ,092% .1001 : -
covosT = 50,59 LAy( ’ .
1n1AL K7eld 1 )y = . 16069"72. L271236.-— 580779.. ._-,957458_._ _.1516143. 2‘0‘0"219. — 2501913., . 2156669... €640955 ¢ cmmr e T T
J1  (riifes (= 21587 .0617 .0770 1587 .2118 2710 2042 .2475 S k2564 . o 4
seses” = 60 :50 DA Ys - 7 . b
TriaL TGS f = 152'\6"\91 465423, .. 137462, . ,°‘o98‘o3.,, 125652%. _ 2262647. .. 2454949, . _2148945..__”5030701.“,___-'_w,___w,,___;_,'_A, R
31 CUDNCes= T(s= L2061 .1059 ' 0 978 o .1409 - ) L1755 2509 ’ .2592 .2467 .2269 -
S soedesT = 79 .50 DAYS ’ - . .
TrIAL BTL VR LT 0664666 . . 435276..-..“.560276..,..'.. .61‘«_624..__. . 300059..~_4,..1251348._... 13432254 .. - 1202648 . .. 265749 o mmime em e
Jt  (rnG.= TC= L1163 B ‘.0’*9') ".0743 . .1019 .1117 : .1388 ' 1418 ,1380 - ~ .1108 . i

._oooooT = 80 RQ DAY( -

. T.(‘.T;"“ ROty 1) L 273426%. 1406624 . 179190.."_._.,217525.-._,.“.'2810‘68... 399153 .- 429796. .. 397442 . —- 689’*55-“__. T

Jv (ThC.= TCE LY .0320 0238 023617 .393 .0*41 - D454 . J0465¢ 0311 :

#3029T = ga .50 C'AYS ’ . : . . : : .

T718L _N’\. tJ 1y = §3067 e 27700z 313200me 37244 - - 4647 . —- 6322._ ... 6C00e- 0231 ... . 152364.. e
g1 CnnC.= TC= ~.0007 +0006 .00NG 0006 - ,0006 .000‘7 - 0008 .0011 .0007 .
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JUVENILE 2 SECTION

L]
sovsaT = €2.5C DAYS , : . ' B . o :
L InTAL NOLEd z.xwe._.“7e65634.___m_47439,_“3,w30295,mwg_A46307;;;__J9416,_;;~1426e3.,a_,445599,,-",109962.m_..264032...___.ﬂ__,__mﬂuu

-Jd2 (PNF.= T(s= - L0116 .0108 .0040 .0077 .0111 .0158 0154 0126 T L0119
eeoesY = 79.50 DAYS . : ‘

_IPTAL N"Ltd 2 ) .s 20960360 1334760.—....1230202, . 137687..._,. 1791604279862, . 291285........256164..__. 693182,

J?  C(nNC.= TC= .n201 .C304 WN163 L0229 .0250 - ,0310 0308 0294 L0313
voasuT = 59.50 DAYS . : .
OTCIAL GG 2 ) s 5755406._mm.445272._wm,45697«._“M,4a9937.,»w”51306o.ﬁm_m721742.“ 7646361 . ... 6722781757809 i e -
J? 0 (ONCL.= Y= LN773 .1002 0606 ~.0746 0717 .0800 .0788 L0772 L0793
085007 = 99 ,50 DAYS : ‘ : :

CInTAL NN (Y 2 )= 7864067 51°676,«‘“,56206R.Mm,,583219.,Mn_683498.mwuu9495§5q_~m 96723, BGOBRS. 26756724
I3 (nhC.s TC= L1050 L1182 " .0745 0967 .G95% ©.1053 J1C46 .1023 L1206 ‘ .
evsvsT = 109.50 DAYS . : » : :

IPTrL NTLtS 2 ) T 7511074..... 451886,. . GBB4T2. 506870..... 593576e_.. 823344, ... 85938l. ... 781414.. . 23007030« sl v e

J2 (CNC,= TC= . L1696 L1028 L0648 .0840 L0829 L0913 .0907 L0897 .1256

sownaT = 112.50 LAYS o R o , , '

CIeTeL nbLty 2 ) = . T126247. 384835, 416016.__ 431660, 505496, .  701139. _. 721818, 665322, _ 2287962,

Jo(nne,= T(= .0956 - .0875 .0552 0716 J0706 0771 .0773 L0764 L1483

weassT = 127450 LAYS " ‘ _ : : oo

TriAL Hn.td 2 ) = 6740026, ... 322729a..... 3482904 __ 361991._ .. 4238964 ... 587915.____ 613619, __ 557750a... 2523229 ¢ i

J2 conr.= TC= .N99% L0736 - 0463 G600 T .0592 " 20652 L0648 205640 .1589

sso0vs? = 139,50 DAYS ' : o : ; L ‘ ' : N : 4
CTTTAL HTLD 2 ) = . 6352683, _ 265217.__ 206722, _ 29747a.;w,,346322,;,,_A8304y,;»m,509134,;,_“QSRlzsﬂw;,3709696LM___*M___E___,___;

J2 (anr.= 1C= .N653 .0603 .0380 L0693 . - J04BT - .U536 0532 L0526 +1673 ‘ . ‘
| 33528 = 140,80 pAYS . : s , S : . ‘
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.  ANALYSIS: - , o - T

.The completely mixed model of.thé'Hudson.RiQef étriéed bass popuiaﬁion
freats the river as a totally mixed volume of water in thch the con-
centration or density of any fish life stage ié the same at all pointsfv '
Consequently, the completely mixed $pprcaéh ﬁoes not deal with the hydro-
dynamic chéracteristics of ihé Hudsqn.' iﬁ preparing impact estimates; the
assumption of compleée mixing is c9nsideredvto.be coﬁservative_bécause it
forees every brganism in the Rivgr to be equall§ subject to entrainment,
whereas in rea;ity; only those organisms which paSS‘Indian Point while

. they are,in.fhe entrainablé stége'and which do not avoid the plant'are sub-~
ject to entrainment by the Indian Péint=station.

- B . .. J: . J )
.- " Derivation of the equaticns and analysis for the completely mixed model

documented below‘is_presented in John P. Lawler's testimony of April 5, 1972
on "The Effect of Entrainment at Indian Point on the Population of the Hudson

River Striped Bass"..

" Quirk,Lawler & Malusky Engineers



" HISTG:

Functional description:

HISTG is thé main subroutine'of the completely mixed model. It reads in all
required input pérameters.' It writeé or displays to the line printer all key
inputs upon requést. HISTG computeé the fraction éf.total production on a
éerAtime step basis forheach stage. It permits.thé supeximpositionvof‘a-

. temperature profile on thé jﬁvenile II stage. Averaging of v;lues in the
p:bduction table occurs when different timé-steps:are.usaﬂ.in various~stageé..
fhat is, the production tablé must correspond to the way oréanisms aré to
“be produced into the nexﬁnstage. Combiﬁing of these impmlse productions for
purposes of cbnsolidatiop‘is_éermitted; Supefimposition of’impuiseS‘is |
permittéd. " Random variétion of early stage decay rate perameters grosslyb

‘ - for the year and on a per>'step -basis is permitted.' Cycling cf adults and
| reconciliation of completely ﬁiked to tranéporﬁ.model iS’effecﬁed.

. Compensation in adult year classes 1 thru 3 may occur if ICP = 1¢‘,
Inputs: _see. page #15 - #19 of the subroutine INPUT;
Equations: see HISTG, EQUAL, KXNEW, NRHAP, and analysis.

Outputs: report of adult populatiOn;status on‘a yeqr.bY“yéar basis.

- Referenced by:  DMODEL

Subroutines called:
GROWTH
SWITCH .

"I' KXNEW

"EQUAL

Qu_irk,fluwlcr ‘&?Ma’tusky Ehginecrs '

ITI-2



Special considerations:

This routine is made to effect the same results as the transport model if

TRT = ADULT] (transport)
ADULTl(completely mixed)

is known. This w111 effect the recruiting of the same number of ADULT 1l's

to year class 1 as in the transport model for concurrent and succeealng years.
The reason for this computational procedu;e is to take advantage of the

run time of the coméletely-mixedvmodelewhich takes about 30 CPU's through 20

years.analyeis as opposed to the transport models requirement of 10000 CPU's

- to perform the same analysis.
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IM, TIMW,
&
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YES
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=CMM-PNC/LIBES ~ CREATE: 02/08/73 08:41:15 FREQ:8 SIZES7 KIND: DISK KEY 1 LIFE PE
ACCESS:UPDATE CON:ISPN

AN . : S
=995 o T SUBRDUTINE HISTG(ADULT SRAT SMAT FEC DCY DCYO,KFIRST, ADULTS.
396 *DCYU,RMF,IMODEL,IRA,EAD,ITY)
1000 ' INTEGER UFlyOFZ :

e REAL NED KX, KXO, NX 77
© COMMDN W(S5000),YY(5000) o
COMMON /PAR/ ISH,CXyKXO0,YSyQP,V,FKILL(5),KTYD, KSTP , ) ISKP ,STCE’
e oS COMMON /RKTTA/ NX,DNXDT,AUX(16,1) ~ "~ -
|  DIMENSION CHAR(61,DCY(20),SRAT(20),SKAT(20),FEC(20),ADULT (20
| DIMENSION DCYO(207+0CYU(20), ADULTS(20) 4RMF (20),PAD(20) 4 1RALS
co e DIMENSIAN PNDAY (4)4ASUM(4),TINT(2C),TIMWT(20),EAD(20),CG(100
© COMMGON/WGMT/TIM(20),TINW(20),P,DE(5)
COMMON/CYC/ SNAME (6, 5),IMP(5).NLL(SL DX(5),0X0(5),
= g DYS (51, SDT(5),8T(5) T P e
TIM(1)=0. | S |
| 1cy=c
B
o e SQP=0. S
- T42=0.
“[F1=5"""
OFl=6
ICP1=6H.  NO

_...”.-—%—~-—~-_—15h1 1CP1-
T @(1)=0.

- IPL=0 g TR I T T R e D T e e
“pp 202 I=13500""" 7 ﬂ‘rgfu“‘»ﬂja*“ﬂ“ T

YY(T)=0. g
READ(IF1, S)xsw LEND+LYR, KSTP TCUT,TSTART TEND,PJ2, IKX,  1CP, IS
L YRoLYRA] o et e I
“COTF(ICPLNELO)ICPY=6H  YES.
G TF(ISW.EQ.1)ISW1=6H  YES
“TF=TEND-TSTART 7777 T
READ(IF1,5)1ST,IK, 1EN, TRT NN, LcP, INCPOP, PINC
- IN=0
WRITE(COF1,7) G
IF(ISW.EQ. l)READ(IFI,S)(QC(N).A l.lCP) V,(FKILL(L) L=1, 5).1p
 TF(ISW.EQ.1)LYR=LYR+ISW : o 5 _

Sop=g0 (1) - _ o e P —
 WRITE(CF1,4000) TEND,LYR, TCUT ICPI,BSNI IPL, TRT

WRITE(CF1,7) , »
== —""IF(NN.EQ. 1)KRITE(QF2,3010}" - ' T

O IF(ISW.EQ.1.AND. hN.EQ. 1)wRITE(UF2,3ozo)QP v, (FKILL(JJ),

o Nz =150 | o
o _""v——___—w" - Qp=0, T T T

C TRACE GROWTH HISTORY OF eccs e sSTAGE 1
| ISTAGE=1 | - |
S e C11 £ S S —m e

‘}QIYR =0 ‘
L READ(IFL, S)P.(DE(JJ) JJ 1 5) o I
- ~—-‘._.. - — i ——— P F Q UA L p B e m——— -—-»- vvvvv - ot = e v—— ——-‘» ——.
"~ READ(1F1, S)ASPAV,(TIM(J),J 2 NSPAN) Co
' KSPAN NSPAN -1

e © memem s = e e e wmmeems oo .- . e .- b e e e v tom e tom e e 2 e i wn e Ak e 8 e e e o wa & mio wemw s f
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i READ (TF 1, 5 (T IMW LS )4 d =1, KGPAN ) - o = i e
o CREAD(IF1,5)(TINT(J),J=1,KSPAN) B :
TF(NN.EQ.1)WRITE(OF2, 4910) ' Lo
e D0 4007 K=1,KSPAN - T e
TIMNT(K)-TIMT(K)vTIWh(K)
1F (NN.EQ.1)WRITE(OF2,4020)TIM(K), TEM(K+1), TIMH(K), TIMT(K),
g TG (K)o T T e
4007 CONTINUE - ' » SR :
—— = IF (IMCDEL . EC. 3)60 T0800 = S S |
e READ(TF1,5)(DCY(J},J=1,3)" T eI
IF(ICP.GT. O)READ(IFI.S)(DCYO(K),K =L, 1CP)
READ(IF1,5)(SRAT(J),J=1, TEND) — S2n rabe |
- READ(IF1,5) (SMAT(J) ,J=1, TEND) - S/~ maadare THimmmin
READ (TF1,5) (FEC(J),J=1,1END) - Faewi RIS
800 READ(IF1,5) (PNDAYLI),J= S T T |
o CIE(NNLEC.LMWRITE(OF2,3065) =~ ) o T

1F (NN.ED. 1IWRITE(OF2, 3070)(J,DCY(ﬂ) SRAT(J),SMAT(J),FEC(J).

#J=1,1END) o

e T MESQ, T ‘f*f”f?fj"*””“”w‘"ffmff”' e -
900 FRACT= 95(1)*11ww(1)111v(2) ‘ e e

L. N E 0= P#FR A CT . el , e R RN P AR S
' IF(IYR GE IEN)IN 1 S

IF(IN.EG.1)WRITE(OF1,950)1YR :
B ~—_‘V‘_‘——qso FOR'4AT(/// Ix' .0......O..O.....‘O.‘...“.-A.—;.‘.l;“‘...-l:‘/

© %1%y 'eCURRENT YEAR.......',' - T3t Vete V)

. *].X, .oooooooo.oocoo.oo.ooooooooooovo //) " 4
e 1 9OO T TF(IYR.GTL0)G0 TO 1001 777077 - e
o IF(ISTAGE.EQ.1.AND.IN.EQ. I)NRITE(IBI 3040)P.(DE(JJ) Jd=1,5)

C PP I R 2 I B B A R B A . L :
= READ (TF 10 6) (CHAR (F )3 I=1,6) 7~ be“(f‘”“ £°’°“’”“ g
S READ(IF1,5)IMPUS, MULT KX s KX0, Y3, 015 TE 4 0(2 TeT-EE

— IF(IKX.EQ.0)GO TO 1001 CTEE (TS 5 ¢

b LE ([ STAGELLES3)TJ2=TJ2+4DTE™ ””“'f“f"}zﬁ;i:”'*fﬁ"”‘Cféﬁﬁg;
1F{ISTAGE .NE.4)GO TO 1001 -
 CALL KXNEW(TF,TEND,TJ2,PJ2, TIM, TIMT,KSPAN)

T TR (YS LEGL L 0OKXO=KX T T T T
1001 CALL SWITCH(IYR,ISTAGE,IMPUS,MULT,itX, KXO,YS,DTESTE, LCHAR)
st IF(ISTAGE.NE. I)ASUM(ISTAGE)—DE(ISTAGE)/DE(ISTAGE “1)— |

L E (T STAGE LEQ. 1 )JMM=(DTE/DE (1) +.0001)" T

IF(ISTAGE.EQ,1)IPT=((TCUT-DTE)/DEL))+SIGNI. 0001, (TCUT-DTE] ]
TE(ISTAGE.EQ.1)TII=1PT+MM )
rom e = E (1T TLEQL0) IPT20 7T T
 IFCIPT.NE.O)IPT=1ABS(IPT) :
CIF(ISTAGE.EQ.1.AND.IPT.LE.O)IPT=0 - U L
e T E (KFIRST.EQ.OJLPT=IPT - £ R e
1F (NN .EQ.1)WRTTE(OF1,7)ISTAGE, (CHAX(1),1=1,6) |
TF(ISKP.NE.O.AND.NN.EQ. l)wRITE(UFl,BOSO)KX  KXO0

T—1691 T TRYS,DTE,TE - T L T T T
.1700 : C IF(ISTAGE.EC.1. OR. ISTAGE EO 5)G60 T8 1010 AR -
1710~ : AA= ABS(PNDAY(ISTAGE)-PNDAY(ISTAGE-l)) . o
: =120 v T T BB= =ABS(DE(ISTAGE)-DE(ISTAGCE-1)) = o e SR e
< 01730 IF((AA.LT..0001)<AND.(BB.LT..0001NG0 TC 1010 o
1740 L 1




=—1750 === INCRMT=ASUM(ISTAGE) +.001"
- 1760 TFUINCRMT.LE.0)GO 7O 1015
1770 . ¢ IX=0

~-1780 - T IPT= FLLAT(IPT)/FLUAT(INCRMT) e e e

1799“——~-w~~——on 1005 1=1, KTYG INCRHT I=L- 10

1800 AVG=0., 7 : -
1810 e S XEIXRINCRT T T e e
21820 | e -pC 1003 J=1,1X ST e e -
1839 i CAVG=AVG+YY (J), S -
S18648 - Lo 1063 YY(J)=0, | TTToTTTUT e
1850 CYY{L)=AVG ' : » : . SN

1869 =L+l L | g j
=~1870 1005 CONTINUE = ““Wff“fffff“"”“"*'”'
=-1880 »KTYD=U"T T ;:a] |
.- 1890 1006 1£20= PNUAY(ISTAGE)/DE(ISTAGE)+ 001 YA
=190Q "< T T UIF(IADLEG.1160 T@ 1010777 7T S /.y““”“~“wm
1910 DL 1009 K=1,KTYQyI'AD R \ AR
1920 . ©L=K , "o o -
5 Tommtm "'"'_" coT ‘ . L L K + I A D - 1 oo T "J"‘“'""""'f """-'_”"' i Hf *_"”_'“—.'v"_' T T - ‘.—_m.., i
U CAVGE0. e e st mentcee o na T e
DO 1007 N=L,LL.

"Tbb? AVG=AVGHYY(N)
DO 1008 N=Ly,L{
_ -1008 YY(N)=AVG/ TAD

1009 "CONTINUE -~ =~ o
60 TG (1010,3’).KShT .
1015 10= l.O/ﬁSUM(ISTAG=)+ n01 R S S
B e T _—

© MM=KTYO , - o

—amKTYO=KTYO*1Q - o ' :
““fi“““”DUlOlél(IKTHLl,IVY e 1 r;g;,v”~1frrt;g.f~f
CYY (K+TVY+1) =YY (MM) , ;*v-»;;mf;rzrya,.”ﬂ4, LT
' YY(MM)-O.: ' ' :

~10T6" MM=MM=1 = o T e e e L R PR S
DE 1018 K=1,IKTY0,.1Q : : -
J=K :

'“”_"_“MNUJ K+I1¢-1 T N R
- CAMEYY(K)/IQ e T T
' - D0 1017 N=J,JJ o L : L TR v :
2150 --1018 CCNTINUE '
2160 KTYD=IKTYOD
"”7]70_”_“"f_”"“"”GC TC 1006" -
“2180 1010 IF({ISTAGE.EQ.1).0R.(IMPUS. EQ 01168 TD 30
2190 c IMPULSES SUPERIMPOSITCN.. o : A U
2200 DD 20 1= 1,KTYO, MULT T ‘ T e T
2210 SuM=0. : o
22290 ' I1=1+MULT-1
“‘223ﬂ T D0 15 J=1L, 1T -
Po2240 ~ BUFFER=YY(J) ‘
2250 . S Y¥YY(J)=C,

Aﬂows “‘4?'*\52 w{' ‘L(. O

. 2260 IS SUN=SUMBUFFER - e - = i
. 2279 . 20 YY(l)=sSum
2271 30 JA=ISTAGE



ettt v s e e e i =

”’2272'"‘—“——~"—“"IF(IRA(JA) £Q.0. DR.(IYR £Q.0))60 T0798" — -
2273 - IRAN=IRA(JA) ,
2274. 5351 STDEV=.53KX - .
9995 - o e TE(STDEV.6T.1.0)60 TC 53571 - — -
227¢ CALL RANDN(CX,KX,STDEV)
22711 6C TO 99
FT2278 T TR CK=KX T e - -
- IRAN=0
99 CALL GRCWTH(ISTAGE,NEOJCTE,PTIME, TE.STDEV IRAN)
S [F(ISTAGE.GT.1)60 TO 7C 77 T P e
CKSWT=2
GG TO 1006 - N
33 TUT1=0..—— e e e e e - e e e
O RSKT=] U U
DD B0 J=1,KTYD o - s —
TCT1= TDT1+YY(J)
TF(J.LE.IPTIYY(J)=0. TenrcraTyRE KT

'Wf”“—f“_”SO TCT2=TCT2+YY(J) "““”ijff,_ '
- *uy RATE1=100.#TOT1/P S

- _RATE=1C0,.*T0T2/70T1 o ' ‘ R '
”“"*‘“—_”““1F(NN EQ.1)WRITE(OFL, 60)TUT1 RATEI TGT2 RATE"””"”““"*““‘“‘—
60 FORMAT(' TOTAL PRIOR TGO TEMPERATURE GRADIENT ='E20.10/
@1 % SURVIVAL=',E10.4/
s mmm——— g 0 TTAL AFTER TEMPERATURE GRADIENT +yE20.10/
S e oy SURVIVAL=',E10.4) S B
- NTCT=T0T2
“AA=ABS(TOT1-T0T2) "
IF(AA.GT.1000.)60 TO 80
D0 65 J=1,KTYO :
”Tf?‘"_BS WIIY=YY(J)/7T0T2
S 60 TE 89 e
~70.TCT1=0. L
et 111 R - B KTYC K]
75 TOT1=TCT1+4YY(J) lﬂ,/’
RATE=100. *TDTI/NTDT
“NTOT=TCT1" o7 SR
. TF(NN.EC. I)hRITE(GFI 78)TCT1.RATE
78 FORMAT(//! TDTAL 'yE20.10/
=t % SURVIVAL=',E10.4)
_ 80 CCNTINUE ' o
2500 c TRACE GROWTH HISTDRY IN LATER STAGES... o 7
=25 0 0o STAGE 2= LARVAE o : g S
EER ' C oeee STAGE 3-S=JUVENILE 1- III

c .....0.....’0...‘.

S 2540 ——— = ISTAGE=ISTAGE+L —rm ~ — ‘ -
2550  PTIME=PTIME+DTE » S a4 :
2560 IF(ISTAGE .EQ.5)PTIME= PTIME+TIM(NSPAN) ') 656; 3 73

2570 -« NEO=YY(1)’ e e

2580 ¢ IF(NEQ.LT.1.)60 TO 5000
2550 - TF(ISTAGE.LE.5)GO T

@ & TIFCITYLE 1607 ; - T

2592 IFLICY TY160 TO 1607

2593 1ICY=1CY3T %,

i ’ e

é . P WM..W.MTM_M...- ._ j.. Ii-i4 f:....uﬂdh,.m“"m"



~TRT= EAD(ICY)/”EO
"NRITE(é LN60)TRT—~
1607 NEO=NEO=TRT

- 1F(KFIRST.GT.0)GO 7O~ 1700

CALL EQUAL(ADULT,ADULTS,DCYU,DCYD, DCY, FEC SMAT, SRAT,

°NEO ICP,IEND, PEQbAL KFIRST,RMF,RO)
"KFIRST=1 T
_GENERATE ADULT CLASS
—”ADULT(I)-HFO

-

“DC 1600 J=2,FEND .
SURV= EXP(—DCYU(J ~11%365.)

' ADULT(J)—ADULT(J 1)#SURV

CIF(INCPOP.GT.0)DCYULJ-1)
1600 CONTINUE

IF{INCPOP.EQ. 0160 TU 2000

-ALDG(SURV+PINC*SURV{/365.0 T

—“2657’”“""—"”"WN'SURV EXP(=DX({5)=SDT(5)) - -
2658 DX(5)= -AL”G(SURV+PINC#SURV)/SDT(SD
2659 DXO(:)’DX(S) _

2660 T g0 TO 2000 T T ‘““fﬁfﬁa  .g; _i‘f:f?ﬁwﬂf-_ -
2665 IF(ICP.EQ.CIGO TO 1776 '

~ 1700 ‘
- CALL EQUAL (ADULT,ACULTS,DCYU, DCYD,DCY FEC, SMAT SRAT,
' °NEO ICP,1END,PEQUAL KFIRST,RMF,RO)
1776 CCNTINUE - -

DO 1800 - J=IEND, 21-1
‘*T“””"IBOC ACULT(J)=ABULT(J- 1)“E¥P(-DCYU(J IB 365
e ,ffADULT(1)°NEO .
. C ‘ " COMPUTE NEW TOTAL PROD UCTIDN.
~ ——=—2000 COCNTINUE - -
P=0.,

‘2666

Tenid = 2=t
L Grg_sfes oz ) TLcoT
.) e TR .

L Eniie —at b

DO 2100 J 1,I1END ' _
TSSF= ADULT(J)*SRAT(JlﬁSPATIJ)*FEC(JY , T
2100 P=P+SSF ' :
PRIhT ADbLT DISTR!BUTICN AhD NEN TCT.
SP=0. T
DL 2200 J 1 ‘TEND
2200 SP=SP+ADULT(J)
=T IF{IYRL.GT.O0)GE TO 22507
g S DD 2225 K=1,1END o
2225 PAD(K)=100. *ADULT(K)/SP'

CReeC PROD.

27175 N 28E13P2775 'LF.( LipULT!
2716 2250 1F(1YR.EQ.0)GC TC 2775 %143 _£§UL L)
=277 - DO 2270 K=1,1END - 7"~ T ,_T - P —
2718 . 2270 PAD(K)=100. ¢ADULT(K)/SPE ““‘b"“: - i) s
2776 2775 PSP=SP/SPE IF L ‘”0 PE
f5780———————="TE(IN.EQ. LVWRITE(DFL 3060 ) prm & oo o s mm e e
2790 1IF(IN.EC.1IWRITE(OF1,3080)(J) ADULTI(J ) ,d= I.IEND)
2800 _ CTF(IN.EQ.TIWRITE(DF1,3090)SP 4 o
r- 2805 = LE(INJEQ 1 KRITE(DFL,4030 ) " == =m - o s
-7 2806 TF (IN.EQ.1)WRITE (OF1,4040) (K, PAD(X) ,K=1, JTEND) .
i 2807 IF(IN.EC.1)HRITE(OF1,4C50) PSP saa Y
@ 10 Cavveves s COMPUTE EQUILISRIUM ST RL ““'\*\f‘\ ! ‘—7""‘-1"0)/'?_—& e
2820 Covovessr ASSUMING FIRST ORDER DECAY MECHAN I SM . '
Caes  cllUlllllcoweute EXPTERM o ouq za LyR) WRTIE
' | | 4.0 ¢
‘(‘, 2 - m
e e L -~ LA e
II-15. T (YR Sweyr) = i=207



&21.) T
g e EORMAT () 20 ’“‘T,l‘"(ao 97)

T TUTIE20410, /42X, ! TIRE STEP SIZE (CAYS 1/

“7TTTT3020 ° FCRMAT(16X, '=FKILL#QPSNX/V!,//, ! GHERE, QP(MI##3/DAY)="",

PPV

e PR LTS WLEQL1) JANG. (IPLLEQLIYR) IQP=0, ~ 77
C........CDMPUTE AL, K)*M(K)*S(K)*F(K)
, _ - E2=1. _ e -: :
tem e —— SUM A 0 . - - e e e - - EUp—— - - .,.....~..‘.-....—-—- v e —— e
DC 2300 K=1,1END '
IF(K.NE.1)E2=E2%EXP (- -DCYU.IK-1)2365. )
ce-—=2300 SUMA=SUMA+E2*RMF(K) .~~~ i
Ceeseoeee CCMPUTE SUM COF WEIGHTS PSI - B
SM=SUMA=(NEC/PEQUAL) : . SR
e TEUINGEQ.IIWRITEA{QF1,3030 )M -~ — - e e
IF(IYR.EQ.LYR)GDO TO 5000 ' - R
IYR=1YR+1 . . . _
CLFUIYRLEQULIQPESAP .o oo oo s e
ITEST=MOD(IYR, I<) IR S e
, IN=0 . R o
S PF{ITESTLECLO) IN=177777 R =
B ISTAGE=1 : ~ S
PTIME=C. . o A
e £ 1 - S T :,”“f‘*ififfhf,‘T"“”“ff““
~ IF(LGP.GE.IYRIQP= QQ(IYR) R L
: GO TO 00 :
~~~5000 TF(IN.EQ.1)WRITE(DF1,50501" v’“*‘“
5050 FDKHAT(//' END . HISTG........')
STOP.

6 FDRPAT(IOAb) ' :
304C FORMAT(///,' GIVENT?®,7,2%X," TOTAL EGGS PRODUCED IN ESTUARY

22X,*' EGG LARV . JUV 1 Juv 2 JUV 3/
35(1X,F4.2, 2X17)
~~"~—~7 ‘W"FDRMAT(///,"*********¢¢****¢¢°3 2o% #ca**#s:##a#c*v',//;*”
‘T v STAGE',I13,! ..ece0s'y10A8) '
3050 FORMAT(//,!' KX{1/0AY)= ',E20.10,74" KXO(l/DAY)= Yy _
= 1E 20,10, /4 ' YS{H#/0AY)= ',E20.10,/4' LIFE PERIDD(DAY)= 1y "7
2 F10.4,/;"' PRCDUCTION PERICD(DAY)= '4F10.4,/) :
3010 FORMAT(IH1," TRACING LIFE HRISTOKRY GF STRIPED BASS FISH ',
T “’”"1 /s' IN HUDSCN RIVER, WITH GROWTH-RATE MDDEL IN EACH Ty
. 2 /y' STAGE GIVEN BY:*,// : ’
3 5X,! D(NY)/DT=—(KX+(KX—KXO)*((RX-YS)/YS)**3)¢NX')
L4
1 E10.4,/, 7X,‘V(H1¢¢3)- YV ,E10.4/
22X, FRACTICAAL KILL DF',/

A —— T3 S B T ] S R N 25 1o A B T
: 42X, ' LARVAE = VL E10.47 C
-  52X,' JUVENILE 1 VL, E10.4/ g L .
el semgox 0 JUVENILE 20 TTTTTTTULE10.47 T e e
72X,' JUVENILE 3 'yE10.4) | ‘
3060 FCRMAT(///1X,'TOTAL EGGS PRODUCED ',F15.0/// - |
TTTTTTU#1X, 'ADULT DISTRIBUTION BY AGE CLASS'/// — T
#5(13H AGE NUMRERS yy .

20P0 FORMAT(S5(1X,13,1X,F8.0))

- 3090 FORMAT(1X,'TOTAL ADULTS ' oF15,0/) = = m s e o

3065 FCRMATI(//7/+4H AGE41X,10H . DECAYy 1X,10H RATIU 1X,
11TOHMATURATION,1X,12H FECUNDITY/

(AN



‘“BQSO'M”T‘*"‘““_ 216X,10P(FEM/TCT Vil T ' T T
.3460 3070 FORMAT(14,1X,E10.4, 1X,E10 4, 1%+ E10.4, X E12.4) |
3470 3030 FCRMAT(1X, 'EQUILIBRIUM (1.0) =, E10. 4//); e
~3480 ~ 774000 FORMAT(' NO. ADULT AGE CLASSES - J12 T
3490 - st MODEL SIMULATES - '413, IX"YEARS'/ T
3500 et TIME IN DAYS FOR CHANGE IN TEMPERATURE - ',F5.2/
=350 T 781 COMPENSATION .. ooty h6/7 T N -
. 3502 %% PLANT GPERATING...'sR6/ "
. 13503 - #9 FOR 2oveovnceneces'y13y' YEARS, '/
3604 -+ o xt ADULT 1 MODIFIER..',F5.2/)°
3510 4010 FCRMAT(//' PRODUCTION DATA WEIGHTS®/
3520 . 610H . TIHE -y 1X,5F PRCD, 1Xs5H TEMP,1X,5H KT /)
3530 4020 FORMAT(2(1X,F4.1),311XyF5.20) = = ) o
- 3531 4030 FORMAT(//' PERCENT......'/ = R '
3532 - s1X,5(12HAGE PERCENT /)
3533 --——4040 FLRMAT(5(1X,13,1X,F7.31)" — ——
3534 4050 FORMAT(' % RELATION *TO POP. AT EWIL. ...'sF6.2)
3535 4060 FCRMAT(1X,!-=zozosons 1/

3536~ 11X, PCOMPUTED. TRT tRAxrc OF ADULT" 1»,-'.F10 oY
23537 '- *f1 f21x,' ----------- 17) . S T
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. GROWTH :

Functional Description:

o L e R L T LT A AR Bl B €7 om0 T

GROWTH computes'the growth of each early stage (eggs, larvae;Ajuvenile_i through

III).

" 'Inputs:

ISTAGE

NXD

ADELT
PTIME
TIME
STDEV

IRAN

- Equations:

Solves:

current early stage indicator

impulse concentration

stage duration v

sum of all stage durations to current time

production period
standard deviation

0-off random survival.
l-on

-k + (K - K ) Mx T

11-18
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The program computes

(i) N, at T
(ii) transfer, which takes place at T~
(iii) production of N, at T

. -
(iv) resulting N, at T+

‘where

N+t = N~ transfer + production.

In each early stage there are three phases
A production only
B production & transfer

C transfer-bnly

‘ ' A:The,egg stage ,expefiencés A, B;' é C.
1¥-' -kfhe‘larval stage experiences A,:B;_&gc.
" The juvenile I stage,exéeriences A,:B;‘& c.
’ The juvenilé II_sﬁage experiences»pfodugtioﬁ and decay only.

The juvenile III stage expérienceéfdecay‘only. S
Ouﬁguts:
A.Repott on (i), (ii), (iii), & (iv) and a production table to the next staée;

Referenced by: HISTG

Subroutines called:

- DELTA

RANDN

II-19  Quirk,Lawler &”Mallusky Engineers - |



[ P RTSIC EERRE

GROWTH

. ENTER

" Initial-
ization

“YES

ISTAGE=5

b

Prodaction
and :
o Trarsfer
Production :
Only

I1-20



Only
Transfer
Occurs

YES

' Computétions
for

J II & J III
Stages

)\

Compute
0ld ys.
New Nos.

- For Stage

Print
Current
Results

NO

‘ " Compute
" New Set

of

' Weights




GROW1-PNC/LIBS CREATE 02/01/73 11227242 FREQ:12 ST2E: 3 BACKJP:02/02/73,
.os 21:36 KIND:DISK KEY:l LIFE:PERM ACCESS:UPDATE ON:SPN.
L
=-1000 77 - SUBROUTINE GRUHTH(ISTAGE,NXO DELT) PTIME, TIME,STDEV,IRAN)
1010 INTEGER GF1
1020 ' REAL NXOyNX,KXyKXO » .
3030 - e COMMON W(5000%,YY(5000) 0 T T T
1040 . CUMMDN/hGHT/TYM(cO).TINW(ZO),P DE(S) |
1050 | CCCMMCN /PAR/ ISW, KX,KXO,YSyQPsV, FKILL(S),KTYD,KSTP'ISKP
— 1060 “ COKMEN JRKTTAZ NXDNXDT, A1 e )T S
1070
1080

ofwrs'

INITIALTZATICN. ' .

STDEV=STDEV#2. .
XMEAN=KX : R S S
e 0 F 1 6 Creeem e e S o P . U S
ISTP=KSTP# ISTAGE - -
Ja=2 - = - .
) “pTX= DE(ISTAGE) T U Rt S
: .NDT=0 o s
e IND=0 Ll e e ; L
ISTART=2 '
YYY=0. T . C -
ST AL =L, D T e e N
D FTIME PTlME+DELT+T!ME T RPN s S

' ULDNX:O.' ' - ' - ' o '
e KBUNT X =D T I T R T
- TE{1SKP.NE. O)WRITE(UFI 2) V - e

_ IF(ISKP.NE.OYWRITE(DOF1,5)TT, OLDNX, YYY,NXO, NX _ -
e g0 - TEL ] STAGE W EG.S5)GC TO 30 77 R
CALL DELTA(DTX,1,1STAGE)Y ~ ’
o IF(IRAN.NE. O)CALL RANDN(KX XMEAN,STDEV) ,
cmmmae s - NOT=NDT+1 : o T T T
T TIT= PTIVE+NDT*DTX . S IR S
- DLDNX=NX
e C T R L e NS N iz
C . CDHPUTE GROWTH HISTORY CF PRESENT STAGE AND ,
¢ : RECDRD HISTDRY UF NEXT STAGE INPUT I“PULSES.. _
—-u('_-‘--7 - AP

IF(T+0 001+DTX GE. TIME)GU TD 1000
N IF(T+0,0014DTX.GE. DELT)GD T0 100
"'""'““”KUUNTX KOUNTX+1 777 T '
“IF(ISTAGE.NE.1)INXO= YY(KUUNTX)
C #3923 A---0ONLY PRDDUCTIDN DCCURS : _ )
[ .-:..‘ E N x N X + N X 0 . - . - :v..__ Z s - .k - X . ..._ - m————
, YYY=C. | : : T

60 TC 88 S
¢ sasos B---PRODUCTION AND TRANSFER LLCCUR e
100 KEUNTY=KOURTY+1 S -
TF (1STAGE.NE.1INXO= YY(KDUNTX+KUUNTY)

\
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. ‘.. .. I F ( V E Q 0 R ) GD TU 42 e e e s _.‘A._v IR e e

“f‘"”’;‘88 TF(MCD(NDT,ISTP).GT. O)uD T0 89 4Lf““ """""""

e e YY (KDUNTY ) = NXSMIKOUNTK) - o e e
o NX=NX=YY{KOUNTY)+NXO s e e

- . YYY= YY (KDUNTY) _ L T R
’?"_""'“—'-" ST S GC TU 8 8 - e e T i e i e e S ---.——— ‘——-» - -- R o m—
C 2223 C---CNLY TRANSFER CCCURS ' I

1000 KOUNTY= KDUNTY+1

T NXO 0. e ’*v.ffmftglqii? T

IF(ISTAGE .NE.1}NXO= YY(KDUNTX+KUU&TY)
c - FROM JUVENILE I1 STAGE ON, NO IRANSFER EXCEPT SURVIVAL...
%30 IF(ISTAGE.LT. Q)GU T0 53 T T e e
NXC=0. : ' .
, NDT =0 . ‘ . : _ .
Y 20 e e e e
' 40 IF(IRAN.NE. O)CALL RAADN(KX XMEAh STDEV) SR A
© - BUF=0. o o TR
e “TF(YSLED.N.)GD.TD 61 - S ',: T e i
BUF = (KX=KXD)*((NX-YS)/YS} %23, _ GoE e it w 01 s (R
DBF=KX+BUF ,oR.TS™ ACL.EQ 4 . OW. ITdag = '

41 DBF=DBF+ISHSFKILL(ISTAGE)#QP/V

© 42 DLDNX=NX- -

et NX=NXSEXP (~CBF2DTX) ‘::F1C9‘7v: ,

NDT=NDT+1. ~—— wfF (F=TASGE.EC T 7

T=TT+NDT#DTX o Cenrsen, . - LS

T IF(TLGELFTINE) GO TO o TTHes D s

IF(MDD(NDT,ISTP).GT.0)GE ‘TO 46 Lo
IF(ISKP.NELO)RRITE(DF1,5) ToOLDNX,YYY,NXO,NX | -

e QTG ) e e
45 NXO=NX e -

| YY(1)=NX - e
S0 47 J=2,5000 TR IEEE T

& o TT>-46 o
STREE [ ER. N %= N>
= LLLCTSTNU z ) DX

247 YY(J)=0.
"‘RETURN ’“»~rqp_~_,zjf-9 R
"853 "IF{IND.EQ. O)ISTART 1 T 7 T i
. IND=1 '
YY (KODUNTY)=NX* N(KUUNTX)

ST NXENX=YY (KOUNTY ) o e e
) YYY=YY (KOUNTY) e SRR
ISTART=ISTART+1 | o

IF(ISKP .NE.OIWRITE(OF1,5)TT,0LDNX, YYY,NXO N X
' 89 IF(ISTAGE.GE. 4)60 TD 43 ~
e g o SUM=0 ., : B e e e s
' D0 10 I-ISTART KOUNTX B S T
11 KCUhTX+ISTART 1

e e ,____wt I I , - R — _— . " L - . R . A__;;;...._,l

TFINX. EO .)JGC TO 10
' N(II)'CLDNX*N(II-I)/NX

T SUME SUMSR(TT) T e e e

10 CONTINUE _
 W(ISTART-1)=1.-SUM R - Cel :
43 TF(TT.CE. FTIME)GU 10 zoo TS e e s
T=NDT#DTX. ‘ _ S I R
: IF(ISTAGE.NE.}LGD TO SO I



_. e 1

YY(11=0.

“TRETURN

IF(AA GT..COOOI)GG TO 50
NXO= P¢DTX~TIMH(J4)/(TIH(J4+1)-TIH(J4))'

Jg = Jl@*l o ‘ . — ] ‘ "“ e '-'.—'~"""'""'

GO TO 50

QUIT FOR EXIT ~v wrirmmmwm s o e T

IF(ISTAGE.EC.1)6O TC 909

ZERD UNUSED PART OF YY(1) TO SHOW NO PRODUCTION THEREON
KTY1=KOUNTY+1 |
DO §9 I=KTY1,KTYD

STORE & CF ELEMENTS USED IN YY(I)
KTYO= KDUNTY+1

FORMAT ('F10.3,5X 44 (E10.5, 5X))

FORMATL(//, 3X.'TIME(|)',2X ‘PUPULATIDN(-)',QX.'TRANSFER(-)’
2X.'PRDDUCTIDN(I)',ZX,'PDPULATIDN(+)’/)"'“m

END

Y

TT_DA



._ . DELTA: v

Functional description: -

Delta is the Runge-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

juvenile II stage '

_—r—

~—

T
]

“juvenile III stage
Named common: RKTTA
Y (1) = Ny = current concentration
DERY (1) = dNx = change in concentration

AUX (16, 1) = auxillary arra

.-Ii—.2$ Ceo ‘ -Q’hirk,E.awlcr‘i‘-.’;\'l‘atuékyEngineers



g ) Equations: see flow chart

Output:

'Y (1) - new concentration at end of cne time step.

Referenced by:

GROWTH

Subroutines called:

FUNC

11-26 Quirkgl.a}v'lcf WA\I-a.tusk‘y Engincers



Compute

" Derivatives

Z=H*AUX (8,I)
_Let:_AUX(l,I)=yo
' AUX(5,1)=2(y,)
. Y(I)=AUX(L,I)+0. 4%y,

FUNC |

Compute

Derivatives/

. - I : Z=H*DERY (I)
- AUX(6,I)=2 (v3) |
¥ (I)=AUX (1, I)+.2969776%y;+.1587596%¢,

Compute

Derivatives

Z=H*DERY (I)
AuUx(7,1)=z (¥3)

¥ (I)=yq+.2181004%y, -3. 050965*Y 2+3 . 832863*Y 3.

FUNC

~ Compute
Derivatives

I1-27



\‘I

Y(I)=Yo+.1747603%y;~.5514807*y, -
+1.205536%y3+.1711848*H*DERY (I)

11-28



| -DELTA- Pf\C/LIB$ CREATE 02/01/7"‘ 11227330 FREQ: 13 SIZE:1 BACKUP 02/02/73,-
05:22:04 KIND® DIS«( KEY 1 LIFE:PERM ACCESS:UPDATE
I : o Lo .
LT IO'""""f"’"'"""""”"""”"”SUBRGUTI'\E DELTA(H,NDI¥,ISTAGE) " T ST
20 - COMMGN /RKTTA/Y(I).DERY(I) AUX(16,1) ’ ’
40 C THIS ROUTINE PERFORMS THE RUNGE KUTTA CALCULATIUNS.

=760 . °  CALL FUNC(ISTAGE) - . D e ——
: 7 DL 7 .1=1,NDIM : S Sk
89 AUX{1,1)=Y(1)

r e g e AUX (8 3 ) =DERY (1)
100 e CONTINUE .
110 € RUNGE-KUTTA EQUATICNS FOLLOW | -
) :—" 120 77777 100 OC 101 1=1, NDIM : T """__7?"”’""'__"f'”""“ __',—f'f'."“"" T ommmmmmm
S 139 © Z=h=AUX(S, D L -
’ AUX(5,1)=2

Y(1)=AUX(1,1)+.432
| IF(Y(1).LT.0.)Y(1)=0.
101 CCNTTNUE R | -
- ot T o e
© . CALL FUNC(ISTAGE) PR A TSN ST S :
DG 102 I=1,NDIM Tt oo e

o SRHDERY (1)
| AUX(6,1)=1 | |
Y(I)=AUX(1,1)+.2969776%AUX(S, 1)+ -158759632

TRV O LTL0.)Y (D) =00 7 e S
102 CONTINUE ol I

"““”*?c~~“**zex+;4ss737ztau'"* ”3'"fj*f~sifﬁf
| ‘CALL FUNC (ISTAGE)
DO 103 I=1,NDIN

o FEREDERY (1) T TR
AUX(T,1)=12 S Lo e '
Y(I)=AUXC1,1)+, 2131oog_nux(5,1) -3, 050965*AUX(6 1)

¥TTTTU43,832865%7 0T

TF(Y(1).LT.0.)Y(1)=0.
102 CONTINUE

T LaX4R o T T e e T T T

oI CALL FUNC(ISTAGE) ek

DL 104 I=1,NDIM I ' - L
Y(I)=AUX{1,1)+:1747603% AUX(S l)-.5514807*AUX(6TYT T T T

s +1.205536=AUX(7,1)+. 1711848 H* DERY(I)
IF(Y{I).LT.0.1Y(I)=0.

“TTTTI04 CONTINUE T e
150 RETURN : S
END

©1I-29




' KXNEW:

' ~ Functional description:

Computes the time in days to use for the calculaﬁion of _the juvenile II decay
rate to be used resulting from the supérimposition of a tempgrature profile.
It also estimates the juVenile'II decay rate based on this time and refines.

this estimate in the subroutine NRHAP.

Inguts:

TF time from initiation of spawn (days)

TEND time at which all JII's reclassified JIII

TI2 -~ Atp + Aty + At
PJ2 fractional juvenile II survival
‘  TIM last day of each week for egg production time distribution (days)

TIMWT  TIMT * TIMW

KSPAN  number of weeks of egg production - 1.

11-30 Quirk, Lawler & Matusky Engineers



Procedure:

P =7 ~-T .
£ END START

|

= At + At + At.
T £y + At + bt;

Ja 1
T = Sl f S3 =0
l~‘t":
_ Wit
» R l 'iri"l
“NO : :
3 ” 81 <53
D =,5275S3 .aT ic1
Wit '
) , Yes
l | s_ = s;
- , 3 1.
Ty = Tg 'f(T+D+TJ2)
| L memaeamy
K, (estimate) = -ALOG(PJ2) /T

l

EXIT

, Quirk,Léwlcr &Matusky Engineers



Outputs:
_ Estimated juveniie II decay rate

profile.

Referenced by:

HISTG

Subroutines called:

NRHAP

1I-32

which'inclﬁdes the effect of a temperature -
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ENTER

" Initial-
ization

~ {Compute the
4{Time to Use in
Days for New
JUV2 Decay
Rate_

EStimate

New JUV2

Decay 'Rate
(Superinrosed “I'eipl)

& '~ NRHAP

" NEWTON-™
RAPHSON
(Refine Est.)

EXIT

I1-33



~KXNEW-REL/LIBS CREATE: 02/01/71.11 28:01 FREQ:63 SIZE:=l" BACKUP 02/c2/73, -
‘ n5:21:27 KIND:DISK LIFESPERM ACCESS: REPL
L= 1000 e SUBROUTINE KXNEW(TF,TEND,TJ2,PJ2, TIM.TIMNT KSPAN) = T
1010 DIMENSION TIMWNT(20),TIN(20)
. 1020 " REAL KX1,KX _ _ . '
=-1025 7T UUUTINTEGER OF1 © e s S T T T T
1020 " COMMON/PAR/ ISW,KX : C S
1040 "OF1=12 _ _ o o :
1080 e g 2y e e A SR —
1060 - - §2=0. ' : o - -
_ 1079 - - 53=o.'v . L
21089 - 1= 0. . . e e
1090 DC .5~ J=1, KSPAN T -
Beem 1 1 00 T T e ‘5 53 S3 +T I r.‘ V T (J ) ST : - o e " - - = e e A
1110 . S4=pJ2%S3 . -
1120 DO 10 k=1, KSPAN .
1132 - f- ' A= TIM(K+1)-TIM(K) o
71140 0 - 0 . 7 S1=S1+TIMKT(KI RIS e T TS
S E=1150~ T RAS1LGT sa;cn TQ20 T — —
' §2=51 - e -

T=T+A : o S ) : L . o
m;wwﬂﬂ-wlo CONTINUE o m=mem i T ma;;z; .~ s
- .- . WRITE(CF1, 15) : ST o S -

. 15 FDQMAT(///‘ *v**ERRDR....ND PRUDUCTIDN POSSIBLE') . S
—121Q " TTTTTTTTTTTRETURN T T T T T T
1220 . 20 D=((S4~- SZ)/TI“NT(LL))»A_‘ : SRR o '
1230 : TUSE=TF-(T+D+TJ2)" o :

TR TTKX1==ALOG(PJ2)/TUSE

ko

"WRITE(UF1,30)¥X,KX1, TUSE S CEI L e L
20 FGRMATI(///' GOLD KX=',E15. 9,' NEW KX=',E15.9/
iy ¢ TIME CUSED TC COMPUTE NEW KX ="' ,F7.2/7) -
CALL NRHAP(KX14TF,TIM, TIMWT,KSPAN,PJ2)
WRITE(CF1,33)
TTT33TFORMAT (Y END UF KXNEW.ITIZT'YY//Y‘T
o ) - KX=KX1 S Sk
12“0 ‘ RETURN . L C R S
__lzqowwm_m____"__Ethw” - RIS S

. e e e e =+ S n e T e e e i e S e S S ST
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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 earl& life stage

~Named Common: PAR

Isw ¢ - off plant operation
l-on .
KX First order decay rate
: ' KX@ ‘ Minimum decay rate
«‘ ¥s . Carrying capacity for estuary
QP‘ - Plant intake flow
v ' Estuary volume
FKILL £f - factor for current stage-

Eggations: see. flow chart'_

- OQutput: dNy - change in concentration of organisms.
. e _ : o

: , : o . . Quirk,Lawler & Matusky Engineers
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. Referenced by:
DELTA

Subroutines called: i

~ None

v
. .

e  Quirk,LawTér & Matusky Engineers



BUFFER=Q

3
BUFFER;(EE:X§9 -
. Ys.

,

a | 1 ACCOUNTS FOR
Frel [Ke- (Ke‘Ko) . lg—— | COMPENSATORY PROCESS
' . IF SPECIFIED

*Buf fer] *No .

o an - , ACCOUNTS FOR
an_ an - ISWE | ] PLANT OPERATION.
: b , | zsw=0, IF OFF.
(£¥Q, *No/V ) | Isw=1, IF ON.
, L
EXIT
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JO U P T T

“FUNCT -PNC/LIBS

CREATE:02/01/73,11327:29 FREQ:12 SIZE:1 BACKUP:02/02/73, ~ =

.CS $21342 KIND:CISK KEY: 1 LIFE:PERM ACCESS:UPDATE ON:ISPN

1000 T
1010
1020

~1030 T

1031
1032

e gng - e

1050
1055

SUBROUTINE FUNC(ISTAGE) T

REAL KX,KXO0,NX

COMMON /PAR/ 1S KX KXC,YS,QP,V, FKILL(S) B
COMMGN /RKTTA/ NX,DNXDT (~urfzw,, A T
BUFFER=0, S -
IF(YS.EQ.0.)60 TD 5 I TS VR T

BUFFER=((HX-YS)/YS)#33, ~7 77 "gj;fﬂi:fT‘““:ifj"”'"”“““
5 DNXDT==-(KX+(KX-KXO)*BUFFER) =NX

IF{V.EC.0.)RETURN TE(noTHE EQ.

-

7771060 7 ~ DNXDT=DNXDT~ ~ISW*FKILL(ISTAGE)*GP* hX/V GoTo

2: 1070 . _RETURN 7 v £ (@ P Ca 02 &ETuilw ‘

1080 TEND \/ DHXDT = DNX DT — .xwwféPKILL— (EeT HE )
g s RETOR : _ e
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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.
PIM - Times for change in temperature profile.
 TIMWT - (Temperature weights) x (production distribution weights) .

KSPAN' - Number of. temperature weights

PJ2

Fractional juvenile survival estimated in routine KXNEW.

' Named Common: - cye

SNAME (6, 5)

e (5)
MUL(5)

DX(5)
DX0(5)
DYS (5)
spT(5)

‘ST(5)

description‘of'éarly stage

impulseio - off
' l-on

muitiplicity 0 - off
' l1-on

first order decay rate of each stage-'
minimum decay rate of each stage
stage saturation, carrying capacity

/ . .

stage duration:

productioh'period.

' _ Quirk, Lawler &7 Matusky Engineers
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[N,

Eguations:

= the fraction of total eggs produced during time of spawning in a

= the fraction of eggs surviving due to a givem temperature profile.

+ T

sTOP © LSTART

- A%a,i2Y

estimated‘valﬁe of k required to start Newtmm;Raphson‘?roceduref

= the julian date at which all juvenile II's are designated as

Let
£, = (.5) = PJ,- g Wit} (a fixed number) for surwival
_ i=1 J :
- M | KW W
g,= -2 M 1) feTold -e %o
i=1 AT, . k_ : '
. i,i~-1 [e}
where:
Wi
| time span of ATi,i-l'
t,
l .
AT; ;4 =T =T
i,i-1 7 %4 Ti-l
- Toparr = To << <Ty = T
TSTART = start of spawning (Julian aate)_
Tsrop = number of days of spawnihg
Wl =-W2, - ATi’i_l Vi'
W, = Tgyp - Tgrarr ~ Otg = Atp - Atj,
f = fl + f2 seeking that k such that f'= 0
T
END
juvenile III's.
£f! =0
X M w _
£, =32 it S0 + Ws,
i=l Ti,i-l kOZ ’ kO
‘ ' So. = e__kowl -e-k W2
ﬁél = Wi e KWl —Wée'kowz :

Quirk,Lawler & Matusky Engineers



R T PRI T s e S T e R

The Newton Raphson requires for convergence that

(i) = f£-f" >0 (ménotonic convergence)

or _ : _ holds.
(ii) £°f* <0 -(oscillatory convergence). .

£=f£"=-I AT, k3 k2 k

| S ko

M- Wit 2S, 4+ 2WS] 4+ W Sy
(o]

. O

I. f <0 > f2 >0
>'£ " >0
2

S g e <0

1. £>0->Q -.5<f, <0 or@. .5 >f, >0

@ ‘*f' f“ <0
@ ,._) f'f"' >o . :

III. £ = 0 + kg is the k we are looking for.

1. k =k
. Mmmlemt

Quirk, Lawler & Matusky Engineers



To

. 3 not satisfied check if ‘maximum iteratidns reached. Go to stép 5.

If maximum iterations not.reached, go to step 1 prior to setting

kn = Kn+1-

If"st_ep 3 or step 5 satisfied, the desired k = k',,

Exit.

~ ‘Maximum iterations reached, go to step 8.

n+l’

obtain an initial k : Procedure used in KSNEW .

. . |-
No . B :
p=52"% . a1 5,
Wit

Te - (T + D+ T

u J 5
ko = -log (P32)/T,
I1-42

; MLt
s, = (p32) I _Yii
i | i=1l AT3 -1
Tf-= TEND - TSTART
T, = btg * Bty ¥ Bty

Quirk,Lawler & Nlatuékir Ehgin_ecx_-s



Outputs:

Updated juvenile II decay rate which reflects the température pfgfiie.

induced. .

‘Referenced by: KXNEW

Subroutines called: None

1I-43 ' Quirk, Lawler & Matusky Engineers



-Compute

‘t& .

NRHAP COMPUTES
JUVENILE 2 DECAY
RATE ONCE A TEMPERATURE

£(X,)
f‘(xo)

x.=x - £(X)

£ (%)

GRADIENT OR PROPILE
IS IXIRODUCED. '

YES

/
'X°=X1 1
(The -Results}

are Good)

- 1I-44

-

Print

~ Results &
Iterations




~1000 -

1010
11020

- 1030

1040
1042
~1043
1050
1060

-—1070"

1071
1072

1073 T

- .1080

1090

-~1100 "

1110
1120

_ﬁﬁll3o,wm._wﬂm;

- 1140
1150

70

“'1160*‘”“““

A

=1181

1182
1190

122077

11230
1249

:E-_._..,lz 5 0 e e —m———— ._-..u O

1320

1330
. 1340

1370

o T....,.v.l 3 80 W e e ererae B e

1390
400
410

1420

1350
1360

NE‘D REL/LIBs CREATE: 02/01/7% 11:28:13 FREQ 63 SIZE:1 BACKUP 02/02/73,
poWwrl1 22 KIAD DISK LIFESPERM ACCESS:REPL

SUBRDUTINE NREAP(KXY,TF,TIMy TIMWT,KSP
DIMENSION TIM(20),TIMRT(20),
COMMGN/CYC/SNAME (6, S)'IVP(S)y

*DYS(S)»SDT(S),ST(S)

WRITE(12, 3)KX1,TF FSPAh PJ2

REAL KX1,KN,KD
FORMAT (' KX1="',
ITERX=20
ITER=O

- DTEST=.1E-7

100

30

1430’

XE=0.

E15.8,"

D0 100 K=1,KSPAN

XE=XE+TIMWT(K) = "7

KO =KXl
TE=O0.

DC 10 K=1,KSPAN
TIMD(K)= TIM(K+1)=TIM(K)
TMUL (K )= TIHHT(K)/TIMD(K)/XE-

"TE=TE+TIMD (K)

TF",FS 0,'

TIMD(20),
MLL(S),DXKS).DXO(S)o'

KSPAN=" '_12’

An, PJ2)

THUL(20)

1 opJ2=t,F6.3) T

W2=TF- SDT(l)-SDT(Z) SDT(3)

0L 5 J=1,

KSPAN

FORMAT(3(1X,F5.,2),2(1X,F10.81))

CONTINUE
“MRITE(12,7)4H2,TE, SDT(I

FCRUAT(S(1X,F8.3)]

F1=PJ2

FP1=0.

Fp2=0.
F2=0.

DO 30 K=

1, KSPAN

ySDJLZYsSbT(B)“‘

CWRITEL12,6) TIM (1), TTH(J*1Y, TIMD(J),TMU&(J) TIMNT(I)

IF(K.EC.1)XH2= WZ

Wl=Xw2-T7

AXP1=EXP(-KO¥H1)=EXP(-KO*XW2)
TMULIK) /KO

F2=F2-AXP13ADVL ~ 7

AXP2= NI*EXP(—VO#hI)—XwZ*EXP( -K0%XK2)

ADV1=

IMD(K)

CIF(K.NE.1)XW2= XNZ TIMD(K I)

ADV2=THULI(K)/{KC=*=2,.)

FP2=FP2+AXP1l= ADVZ+AXP2¢ADV1

CONTINUE -
FF=F1+F2

FP=FP1+FP2

CUDT=FF/FP

KN=KO0-QUOT

ITER=ITER+1 "~
"'DF=ABS(KN-KC)
WRITE(12,40)K0, Kh,DF ITER

FORMAT(*

0-"E

15.9,!

KhN=*,E15.9,"

IF(ITER.EG.ITERX)IGD TC 50

1145

IF(DF.LE.DTESTIGC TO 50

D=",E15.8,!

‘1=0,13)



'-‘1 :"“““‘_”“_"“ e KO:KN‘ ' e coocoTanT o TTTm T -' SR '-*“"""“'""“‘t"”“.'“' '”"—‘—“"‘"‘ R
1 o 60 TO 20 . v . L R .
1460 50 KX1=KN _

1461, - “WRITE(12,40)K0,KN,DF,TTER T T T
1465 WRITE(12,55) : - '
1466 - 55 FOKMAT(' END OF NRHAP covesest///)

-1480 o v T RETURN o S e mmmTmTIT IR
1490 . END

iQ

e e e 4 = e - \ - - - —~ — e o e e e e
!



SWITCH:

. Functional description:

SWITCH at year zero stores all early stagé parameters. For successive

years SWITCH recalls the required early stage parameters.

Ingﬁts:

I current year

3 stage (1, 2, 3, 4 or 5)
L impulse

M multiplicity
: Rl» first order décay rate

R2. minimum decay rate

R3 - carrying capacity : S S : ' 'v“-- §f  \
R4 stage duration -
‘RS production perioa;of stage
.R6 stage descfiption

Equations: None

Outputs: Named common: CYC - defined by inputs.
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 Referenced by: HISTG

Subroutines called:

none -
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SWITCH

NO

® .\

Retrieve on (J) . o ‘Store
the Needed - | Current Early
Early Stage o .. | stage: Parameters
.Parameters ’ an (J)
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“SSWT'PNC/LIB$ CREATE:C2/01/73,11:27:28 FREO 11 S1ZE:1 BACKUP 02/02/73 05: 21“
KIND:CISK KEYZ 1 LIFE: PERM ACCESS:UPDATE

lL

~1000

1010
1020

-—1030-

1040
. 10590
- 1060

1070
1080

771090

1109
1119

1120 7T

1130

1140

71150
1160
1170

T TT1180
(. 1199
T 1200

11230

1250

16

100
120

1220 0 RG4=SDT(J)

TSDT(J)=RG T

R1=DX{J)
‘R2=0X0(J)

CRETORN ommemi i i

SUBRCUTINE SWITCH(I,J LM, Rl R2yR2,.R4,R5, R6) ST e
CUFMDN/CYC/ShAhE(épD).IMP(S) MUL(5E, DX(S).DXO(S)v
°DYS(5) SDT(5),5T(5)

DIMENSION R6(6) B
IF(1.6T.0)60 70.100 ,

DC 10 K=1,6

SNAME(K,J1=R6(K) ~ T
IMP(J) =L o ' : - '
MUL(J) =M

DX(J)=K1 b - .
DXQ(J)=R2
DYS(J)=R3 -

ST{J)=R5 "
RETURN: _ - _ ‘ _ : .
RE(K)=SNAME(K,J) ’ ST SR
L=IMP({J)—
M=MUL(J) ~ 7

R3=DYS(J)

5=5T{J)

END

K

1

. -
P - - - N e



PRI SR

-EQUAL :

_Functional description:

EQUAL balances the ADULT decay rates via a NEWTON RHAPHSON technique to satisfy

the equilibrium condition.

Inputs:
ADULT inpﬁt Adult 1;3_afrayi.
ADULTS .carrying éapacity of.édults'l-3
DCYU | generalized decay rate (a&ults)
DCY@ minimum aecay'rate'(adulté)
‘ DCY - first order decay rétef(adults)
FEC o fecundity
' - fSMAT: matﬁration
“ . SRAT sex ratio
- NEO recruitsvfo-adﬁlt 1 year class
e ICPp ¢ ;bno co@pensation_in*adults N
3 - yes _
IEND numbe; of adult,year classes
_ fEQUAL totﬁl eggs iﬁ;esfuéry (overspawning)
KFIRST ¢ —'yeé if first time'in EQUAL
Y - no ' ‘
RMF FEC*SMAT*SRAT -
':Rb - see eéuations.
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’ - Equations:

Let Eeq = total number of eggs at which equilibrium is satisfied.

E = total number of eggs computed through a single' cycle.of the completely.
" mixed model (CMM).

Note: at equilibrium (when né plant, no -compensation imitially:

E = E
€q .
_ k-1
Let A(j.k-l)=exp-j£lKjAtj
. - k-1 . .
where A(1,0) =2 1 or L Kj Atj 20 for k = 1.
N o

Let A, = recruits via.a single cycle of cMM to adult yéar class 1.
. Where at equilibrium

M

ap =B I Mili'i o oExp.)
‘ l=1 Atl,i"l
‘Let R_ = Eeg
(o]

- - o-KjAt
S = MiS)F1* M)S,F, 7170

GKi Aty -g' Atz)

- +MSF, e 2
. A -3 %! - L}
+m,s,F, &K 8t K Aty -KI At,)

; Where a prime (K') indicates a modified decay rate ‘due to compensation in’

.. _ the given 4a<.iult 'sta'ge (1,2, or 3). V
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-l L
g = oK) Atl 1<2At2 K3At3
Hence, k-1
: 13 —z’k,Atj .
Ro-si=1 e j=4 MeS Fie [Equation 1)
s’ k=5 1 o

) 3
Let D =[Ro =S
. SI
o S .13
. o b= I e {(k-4) At}MkS
R | k=5 = |
T 13
- —a)A
Let £(K) =D - I evK {(k_4) t}M S F
»13 - ,
£1(K) = I (k-4)-At-e " {(k 4)At}Mk S, Fy

k=5

Using Newton Raphson with an initial K, = .1E-3 .

K, =k - &) ~ n=o0,1,2,...,20.
nOET(K) : :
B <\
D= [k, -%,| <.1E-10
Modify 'Kl, Kz, -K3 ,if compensation,as follows:

Ay - Ya
0 ) 1 1

1 Y
A

Ki =K + (K -K

1

1 . Quir_k.'la'wlcr &7 Matusky Enginecrs

II-53



A, and A

2 3

~
W=
1

~ Output:

DCYU (1:IEND) generalized decay rates

are the existing adults from preili_ous year.

K, + (K
-2

2 -Ko).

2

eq‘uations..

Referenced by:

TMODEL

HISTG

Subroutines Called: - Nbﬁe.

By = ¥ap ]

II-54
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No ' .
Compensation (0,-)
Adults = '
1 thru 3
Compensation:
" Adults
1 thru 3
Y
a
 Apply
-NEWTON
RAPHSON
Technique
NO -
i—

Report

Convergence

II-55
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R AL S o SN N 0 Y et e ST aer TE i e

—€ QUAL- -PNC/LIBS CRFATE 02/C1/73,113 >7:30 FREQ: 11 S1ZE:2. BACYUP 02/02/72,'“WW“
n5 21:43 KIND:SDISK KEY:l LIFE:DERM ACCESS:UPDATE
I L , 4
1060 - = —=-SUBRCUTINE ECUALLACULT, ADULTS,CCYU, ocvo DCY,FEC;SKAT,SRAT,"
1010 ' aNEO,1CP, IEND, PERUAL,KFIRST,RM4F,RO
S 1020 REAL NEOD,NS,KO,XN o
=-=1030 - - DIMENSIAN AOULT(ZO),ADLLTS(ZO) T
10490 DIMENSICN SQAT(70),5VAT(4O),FEC(ZO).RNF(ZO) '
1050 . DIMENSION DCYU(ZO),FCY(LL) DCYO(ZO) -
ceiygg e TFLKFIRST)IIC, 10,120 o e T
1080 . 10 1F(1CP)20,20,40 _ ‘ :
1090 . 20 DO 30 K=1,3 : - _
~=~110C° 7 3C DCYU(K)=DCY(K) e e D
S E1110 0 _ 60 T0 65 SRR e FEes o o :
S1120 . 40 NS=NEO R o
LT 48 CFQRMAT(/ /Y BALANCE TO EQUXLIBRIUF;}.....TTT')
~——DC 50 K=1,3 :
‘ T ADULTS (K) NS
=TT COEF= (NS - ~ACULTS(K))}/ATULTS(K)
( -\ DCYULK)= =DCY(K)+{DCY(K)}=DCYD(K)
1180 - 50 NS=NS* EXP(-DCYU(K)®365.) _ L AgmEmn
”‘1190"""‘“—““60 RO=PEQUAL/NED 777 - 'i‘g”f : T . .
1195 WRITE(12,45) o ‘
1200 - pp 70 ¥=1,I1END U B
’ '"“_“'“70 RPF(K)'SRAT(K)*SMAT(K)*FEC(K) T
ST s =RMF (L) ' . : r'*‘f"r:-

BN -V//f;__“ff”_mwiim“wh
)¢th LA

T AXP=l. IR N RN ATIS LR e a -
AR R S S
AXP=AXP=EXP (~DCYU (K~ 1192654
80 S1=SI1+RMF(K)2AXP - | -
—-p= (RO-S1)/AXP TR T T R
 DTEST=.1E-7 e T e : .

' : ITERX=20 P R S e S L o

. ____1300 o e a2, i e it i e ITER l . A.._,,.__.__,_., ~ ~ - - ] - = SE2 P 3 ERIEE s RS o —

1310 . K0=6.30845E-3 . : :

1311 WRITE(12, 1000¥RO,S1, AXP D o ’

= 1312““’“_“"1000 FORMAT(? RO",EIS 8y Si=" iEIS;BI?fAXP ,EIS 8’" D='E15.EY}

1320 "i 85 FPK=C., : : ' : o ' '

=.1330 FK=D R I L e

13407 87 FCRMAT (! K0=T;515t9;‘“KN=f7515:9}T“D=',Els 8“"1&”3131“‘”"
1250 Px=1., ' -

12690 - 18! 90 F =54 IEND : 3
?1'370‘ T T “AK =K e e T T “V”‘f‘_. e a3
1380 PX=EXP (~KO2 (AK- 4 )#365.) '
.. 1390 . FK=FK- RMF(K) P X ’
E—4400 777790 FPK=FPK+365.% (AK-4. VERMF (K )#PX ™"
1410 QUOT=FK/FPK
1420 s KN=KO-QuUDT o ,
i;"""1430 ce e U E = ARG (KN=-K D) LT T S e T T T
. 16490 ' HRITE(12,87)K0,KN,DF, ITER T
1450 _ ' - ITER=ITER+1 S
. 1460 - LE(ITERLEQLITERXIGE TOO 100 T s
1470 IF(DF.LE.DTESTIGE TO 100 ' ' -
1475 . IF(KN.LT.0IKN=,5%K0

\
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14890 e
1450 '
1465 100

1496 T
1500
1510 110

771512 R
1515
1516 105

=1520 - T
1530 120
1540

NS 8- 120
_ m»lseo_”.w"m&mww
© 1590

“RETURNT

CKOEKN T -~ -
GO T0 85
KK =4 A
“IF(ICP. NE DIKK=TCP+1 T e
DC 110 X=KK,IEND
DCYU(K)=KN

WRITE(12,27)KC,KN,CF, TTER ™
WRITE(12,105)
FCPVAT(' END OF EQUAL......;////)

NS=ADULTI(1)
D0 130 K=1,1ICP

CCEF=( (NS~ ADULTS(K))/ADULTS(K))**3. coom e
DCYU(X)=DCY(K)+(DCCY(K)-DCYO(K))=CCEF

NS= ADULT(K)*EXP(—DCYL(K)"65.)

“RETURN " = o

END

N
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" The fbllowing is é. list of sample input data for the completely mixed

~model.
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C@IL CPY DBIOUL/IiORRIS/BLKEIL
“i 0 BasIc- T0-BATCH FILE MANIPULATOR» VERSION 3.1

. © FILE NAME = BLKEIL PROCESSED On 13 DEC 72 AT 15% Sb.qg

NO PCF ELEHENT REQUESTED

1000 w0 RUN»S ELKEIL, JBIUOlrNoKRIS'x11525r0002000 unc 12. 1972
1601 <PRL TEL INFOO0O 051u01
‘10065 3 ASG A=HUMOL
1010 i APR INFGO0rDBIO001 _ :
1011 5 MSG .eeee PLEASE GIVE OUTPUT TO EITHER JOHM LAWLER OR
1012 3 MSG eeeeseB08 HORRIS OF QUIRK LAWLER AND ATUSKY
1015 5 XGT CUR.
1020 IN A
1340 i XQT DOMGDEL
1350 2100006000 ,
1360 lrlB'Zb!oUU'o01128.03550v05 00000
% 1361 191¢101.017910

13651 Séong"é' 0506151904' oq' 02’ 0006’47' 010u17'20 .
1370 2157 75[‘_b'01'051100£"lo - .
“ﬂ L 1380 b!70'1409610'280'350'44"“9.
w}§90“.0536'.02“300256l'o#485'.2365'o00-UU13
'1400 10'10'1.'1.'1-'10'10
f_l“lb 3.2G850E~3r éodngﬁL'3'th9856E“3'3-498565-3 T L
0308 e521 51501581 400 .027-04'.601.087.701.709.70 i
) QO'00'00'023'075'ogb'lo'lo'loflollo'l.'lo
sU? .O',U'03Lfbf’_b'oq'3bEb"bleb'0752L00082"—Dl -909E6
.91L60.904Ebv.1156t/ro90dEo o
lo'lo'loldo LT
EGG STAGE R e
010115350611, b3506r.001 5149.
LARVAL STAGE
0r0r6e7754DE=276 77543;‘201 48248E8r28.149.
1530 JUVENILE 1 STAGE
00 e5e3647849E- 205.0647899E-2v3 7U041E7130o049.
JUVENILE & STAGE =Tk
O 1 0reH1344219E- 2'.51344219E'207 41242t00100 5149o_mﬂ
JUVENILE 3 STAGE Lo
000r1.u6509E=2r1. 06509L'£'5 55931E6 158.!U.
0 i FIN




CRIL CPY DBI0UL/KOKRISIBLKEIS

"~ BASIC-TO=BATCH FILE MANIPULATOR: VERSION 3.1 ﬂ";mM”V.

. FILE NAmr_ = BLKELB PROCESSED oN 13 Dr.C 72 AT 15:55: 53

_NO PCF ELEWENT REGUESTED |

1000 O RUN!S GLKEIBY DBIUOl'NORRIS'XlleJ'bO'ZOOO DEC. er 1972

1001 oPRL TtL INFOOO0.DBBIVOL

1005 i ASG A=3ULMOD
. 1010 o APR INFuOU» +DB31001
1011 i MSG eees s oPLEASE GIVE OUTPUT TO EITHER JOHN LAWLER OR
o 2 1012 i@ MSG eeeee 0B NORKIS OF QUIRK LAWLER AND MATUSKY
21015 W XQT CUR - el e

- 1020 iN A _ ‘
1340 N XQT DMODEL

1350 2¢0¢0200000 S
1360 101392096000 4091286733500¢5¢0¢090
*11361 1¢Y¢10,.7712,0 : :
-1365 1. 53009&-31.500151'.4'o4rc2'o00548'.08668p20 L
. 1370 5157 7&)&5"1'05'10'&-'1' .
1380 B3¢7e014e021,0284135.042¢+49,

- ; ‘ 1390 « 05360 0243, O2361' 14482' 02365' 00' 00013
10'10'10'10'10'1001. : :
3. 29850;".)’.5-2985()!‘_-3'3049856{ 3'5-¢9656E 3 R
.JO' 'Ja' -J‘W'o\)o'osz)' Qod' 02' -bq' 096’ 008' 070' 070' 070 ____
00'oO'uOI-Zb'.750095'1-'1.'10'1-'10'1.'1-
.uv.Or.dvoo~+5£ou45¢,‘-b'-olbtfn.752Ebv.bdtoo.9b9E6
91L6'-96“Lb'oll36t70.900t6 S
~lerleriezz, : S R Lo
EGG STAGE B ff B
) U Or 1 bBbb601.53506'.011.5'Q9.
LARVAL STAGE
0r0r6eTT5U3E=215:4203439E~201, 48248&8028.049.
CJUVENILE 1 STAGE
0r0rS«3647899E=2¢ 4.;916319E'203 70641E7930.049. o o
JUVENILE ¢ STAGE B S AR
UIUIoble%ZlQE‘Z'Q01075374E-307 41242E6'100‘5'49'u“;;_;_‘W%
71570 JUVENILE 3 STAGE
1580 020r14065U3E=278. 52u7198c-305 55931;6 158-'0o
159U B FIN -

i************END OF FILE -_»ﬁ”'-lﬁgpf}  “i;7
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QIL"CPY DBIOUl/hOHRISvBLKFIl'

’;\L~ '_ BASIC- TO -BATCH FILE MANIPULATOR: VERSION 3e1

‘ ,FILE NAME-_ = BLKFI1 PROCESSED ON 13 DEC 72 AT 15 55 56

NO PCF

1000
1001
1005
1010
B {1 ] 51
e 1012
1015

1020

1340

1350
1360
- 1361

“mff”""lSQU

1550
. 1560
1570
1580
1590

e s e

1. 550095-3'.500151..03'.15..05'.00647..10017'2J -

fil-'lo'l-'l.'l.rl.rl.

kxkkxkxs sk kEND OF FILE

ELElENT RLGUESTED ,

50 RUNIS uLhFIl DBIuOlvNORRISlelSZJ:oOrZOOO uec 12 1972
wPRL TEL INFOUUO.DBIUOL
& ASG AzZ$LMGD
o APR IHFOOU!DBIOOI
@ MSG6 eesse o PLEASE GIVE QUTPUT TO EITHER "JOHN LAWLER OR
i MSG eeesesBOB NORKIS OF QUIRK LAWLER AND MATUSKY
w XGT CUR -

iN A
il XQT OMOUEL
2¢0¢000000 -
10 13'2(}'000'00 128-'33509o5'0 0 0 B
1elrl01.017900

2157 ¢ 75561012 e50Lercerle -
81 T7er1lle1214128,135.0420¢049,
«oU556' 0243 02561' B2 02365' «0» 00013

5.029850E=313429856E=3r 3, &9856& 303 498b0E 3

C «D0re52140 4:.50:.56:.00!.020.er.oét.o8r.7Or.70'.70 ,mf“ﬂ L

-0'00'00'-ﬁb'0750ogb'lo'lo'lo'l.vl-rl.ol. ,

.U'.Ov.Or-éabtoueuugFo'-ULStbv./52Eoo.8anv.9u9E6

.91L6'.90“tb'-ll36€7'o906t6 -

lo'l"l-lgo

tbG STAGE . o - RN

0r0r1e535U611. 53506:-0 l 5049. -

LMRJAL STAGE .

01006 77543;-206 77543&’2'1 48248E8'28o049o

JUVENILE 1 STAGE - ' . S _

U 0'5-0647899t 2'5.3647899E’203 70641E7v30.v49. . ,,‘““'W‘W”mnmwu

JUVENILE 2 STAGE L

Qr 0'051344219E‘2'051344219E-277 41242E6|100 5949.;___m__“mmwwm““m

JUVEVILE 3 STAGE '
10r1e065U9E=2¢1+00509E" 2'5 55931E6'1580!0.

w FIN
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RIL  CPY

DBIUG1/IKORRISYBLBEL

- BASIC-TO-BATCH FILE MANIPULATOR, VERSION 3.1 = '

11000
1001
1005
1010

1011

1012
1015

1340
1350

- 1361
1365
1370

1380

1390
TTL40G
Ti1410

NO PCF

1020

“1360'

‘3+29856E~31 3, 2985br'3v3o19856E 3'30590565‘3 )
t.JO'Obd'qu'oSbl.Sb'obO’.be'veq'.6ﬁ'008'.700-707070

FILE NAWE = BLBEL  PROCESSED ON 13 DEC 72 AT 15355:58

ELEMENT REQUESTED

iwQ RUN:S tL&E1DBIOULY NORRIS'X11523r60o2000 DEC.lap 1972
wPRL TEL INFO00,08I001

4 ASG AZDLMOD

APR INFGCOGeDBIOO1 ' e
W MSG eeevs PLEASE GIVE OUTPUT "TO EITHER JOHN LAWLER OR

iv MSG eosse083 NORRIS OF QUIRK LAWLER AND MATUSKY

W XGT CUR

JIN A

el XQT DMODEL

2000020000

1013020060000 128003350705'0 0e0
101¢1¢1.017420 : o
1 53009t-uro506151r.4'o4'-2r.0069lr-10L08!20Vj"

&

215775560 it e5rlererle
8'7.'14.041.'28.035-'42-'49. )
£05367.0243,.23617 44482123650 40000013 o

ln'lo'lc'lo'l-'lo'lo

_. 1840 e
14503 J0ra07400e250.75 reO0rletierloriorierloerle
' 1460 .0'.0'.0'0345EOQ043CL610015E6'0752Eb'082€6'09U9E6
14790 .91t6'.904cb'o1130E7v-906t6 e -
771480 lerlerler2e : ST Coaer '
- 149¢ £GG STAGE : - S e
~ . 1500 000+¢15356611, 53506:.0 1 5-49.m$_“ o
1510 LARVAL STAGE
1520 070r6477543E=2160 77343E 211 48248E8;28.'49.
1530 JUVENILE 1 STAGE. .
71540 0005 3047899E'205.q647899€'2'3 70621E7v30.'49.
1950 JUVENILE ¢ STAGE '
1560 0r0re51344219E=21.451344219E~ 2'7 41242560100 Sr49o L
1570 JUVENILE 3 STAGE
1580 0rU0r1+065C9E=2r1. 06509E-205 55931E6r156.r0. o
4590w FIN e e
S okERakkakkkE*END. OF FILE



AIL CPY DsIOU1/iORRISIBLBEY

‘e . BASIC=TO-BATCH FILE MANIPULATOR; vaasxom'ha.;wmym

."  FILE NAWE = BLBEY PROCESSED Ol 13°DEC 72 AT 15i56:01
_ NO PCF ELEMENT REQUESTED

1000 R0 RUN'S bLbEQrDBIUUlvNOKRIS'X11523060r2000 DECe13r 1972
1001 wPRL TEL iNFGOO,0BI001
1005 iz ASG A=SDMGD
1010 w APR INFGOO/DBBIO0OL S
" 1011 i MSG eeessPLEASE GIVE OUTPUT TO EITHER JOHN LAWLER “OR T
1012 ¢ MSG seesel508 NOR“IS OF GUIRK LA%LER AND MATUSKY
Fon 01015 s XGT CUR . o o S
1020 IM A
1340 M XQT UMODEL
1350 2¢0+0¢000+0
1360 101312016000407 128.'335...5.0 0:0
‘j1361 101e1e.875040 ' SoE
1365 1.53009E~ 5v.5001blo.4:.4..2'-00638r.09350'20
1370 2157 73EO'-1'.301.'£.'10 ) .
1380 8'70 '1'40121.'28-'35' '“20 '49.
1390 00550' 00243' 02301' 04“82' .2305' QO' 00013 e

-“1400"10'l.'lo'lq'lo'lu'l.
S l410 3.29856E=3034298561E~303+29856E~ 3!50r98565 3 e R
 ;}9“6»,30'0JC'-JQ'.bD'.JB'.6U'.02006“'.b00ob&'o701c70'n70-
& 1450 .0'.0'.0;.25'.75'.93!1.'1-'1.'1-'l0'10'10
&f, . 1“60 .U'.U'.Or.sQSEo'QQSOEﬁ'0615E6'o752€bl082E6'o9U9E6
: 1470 .91;6..9oqt60.1136t7v.900t6
ﬁ%#iuso(lo'lo'lovbo,
- 1490 EGG .STKGE e R
__;;}500»0'0'1 « 53506601 535060.0 1 5.49.~Wv_
1510 LARVAL STAGE
1520 010¢6e775431=216¢ 0978809t'2v1 482U48EB8128.949,
1530 JUVENILE 1 STAGE
TTTISK0 0095 36478G9E=2+r 4. 62831u9E'2v3 706¢1c7'30-949o
L 1550 JUVENILE 2 STAGE g
- 1560 000+451344219E- 2' 00209797E 3'7 41242E6r100 5v49o
1570 JUVENILE 3 STAGE :
1580 010r1eUBHBUIE=21G 58b8099t‘3!5 55931&6 158-00-
1590'@ FIN

************END OF FILE
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- BIL  CPY

ﬁf»***********tENa OF FILE

'DBIOOIZNORRISvBL8E8>.

BASIC-TO=BATCH FILE MANIPULATORs VERSION 3.1

FILE NANL = 8L8E8 PROCESSED 0Oii 13 DEC 72 AT 15:56:143

NO PCF ELENENT RtOUESTEO ,
1000 &GO RUN(S LL&E8vDBIOUIvNORRISyX11523g60vZOOOWDtC1;§p“}QZZ;MMMWW;“m
1001 wPRL TEL 1NFGO00,DBLULOL

1005 & ASG AzZSLMOD
1010 i APR INFUOOQr 001001
T 1011 9 MSG sesesPLEASE GIVE ouTPUT TO EITHER JOHN LAWLER OR
1012 g MSG eeeseB0B NORAIS OF QUIRK LAWLER ANu MATUSKY
1015 i XuT CUR e S TS
1020 IN A
1340 wiv XOT DMuCEL
1350 2+0+C2000¢0 - o o

" 1360 1011392606009 00012849335¢945000 0r0

- 1361 1r1e19.7606510

.+ 1365 1. 560096-3'.506151r.4'.4..2;.0U585-.08758v20 ~

1370 2157 75L6’01'0J'1.’L.'1|
1380 6891 7er14e121,128e235.7424¢49, :
1390 00536'00243'02361'ou482'02365'00'00013 w¥”w“mw

'7140d
1419
__‘lukﬂm
1450
1460
1470
“TTI480
- 1490
1500
1510
1520
1530
‘“1540
- 155(
lbbﬂ'
1570
1580
1590

lo'l"l.'lollo'lo'lo.

3.296856E=3r3.29856E 303-g9856E 393-;98565‘3 '
cDO"Jd'QJu'050'056'66U’.02'064'560700590709070'070
.0010'00102 '.]J'09“'10'10'10'1.'1.'1.'10 :
.Uo.Op.O'-Sthor.QJoho'-015;60.752Luv-8ch'.9ugE6
.91L6'.964t6'-113bE7'-9UoE6 ‘

lo'l"lc'co
£G6 STAGE ST e
020015350601, 535067.0!1 5:49.
LARVAL "STAGE

002016 775L43E=2r50 4203459t‘2'1 482“8L8'2800“9-
JUVENILE 1 STAGE

0r0¢5.3647399E~- 2!4.¢918319E-2'3 706élE7r30.9“9o'
JUVENILE ¢ STAGE ST
0r0reS134U219E~214 s 10753745-3.7 41242Eon100 5:49._;;
JUVENILE 3 STAGE . :
0¢0¢1.065U9E=218. 52u7l98E-3r5 5595116r158-v0-

) FIN
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FILE

" BASIC-TO-BATCH FILE MANIPULATORs, VERSION 3.1

1000

1001
1005
1010

1011

1012

1015

1020

1340

1350

1360
1361

1370
1380
139¢

T 1400
1419

1840
S 145¢
1460
147¢
T1480
- 1490

~__1500

1510
1520
1530

1540

7. 1550

1560
15790
1580

1590

O 10re5134L219E=212, b6721t 307 41242t6'100 5;49.__

RIL CPY DBIDOL/NOKRISIBESTSS

NAME = BESTSS PROCESSED ON 13 .DEC 72 AT 15i56:06 -~

T

~ NO PCF ELEMENT'REQUESTEU e

0 RUN'S uESTSvaBIuOlrNORRISvX11523u60'2000 UECe 132 1972
«PRL TEL INFU00,DBIOOL
i) ASG‘A TUMOL
w APR INF0OO00.DBIOO1
W MSG eeese PLEASE GIVE OUTPUT TO EITHER JOHN LAWLER OR
1w MSG .o.o..bOB NORHIS OF QUIRK LAWLER ANJ MATUSKY
w XGT CUR S . . . : :
IN A_
v XQT DMOBEL
220¢020¢010 . o o
1:1511:0qu.U0128-vo3o-0.bv0 0 O
121 1 luU 0 . - n
1. 55009t-50.500151'.Ql"39:.09'-00374:.0124901,

2157 7bLb'ol'05'107¢o'lo'
8172146921 ,0284135.72424¢49,
0U536'002450.256110448d'02365900900013

ln'l"l"loflc'l"l. IR
Jo29850L‘J'5 29856L-3'30L98505 3'3-c9856E 3
]'{JZI.burobO'eJB'oOU' bZ'Obu'.66'068’o'0'070'07Q 
.Uy.Ov.Uvo251.7 re95rletlerleriorlerlerle
eUi o071 ,07s3G5EOr 143 bLb'0615&0!075&Cb'082€0'09U9E6
.91LD'-904Eb'oll3 7’-938&6
letlerioel, e o . oo . .
£GG6 STAGE S i R Lo fﬁf;%
0r091+535G611. 535061.&:1 5'49.”;

LARVAL STAGE -
01016775430 =211469386E=2¢1 . 48248EB 1284 14T,
JUVENILE 1 STAGE . N
0r0¢5e3647899E=21 402682813 70021E7roo.v49.
JUVENILE & STAGE

JUVENILE 3 STAGE
0r0r1.06509E=205, 32945L'3v5-ab931E6v158.00.
tJ FIN

1
A
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- BIL CPY DBIOOl/NORRISvBESTéé
- ;”,  BAS1C-TO- bATCH FILE MANIPULATORs VERSION = 3u1

‘ U FILE nAwE = BESTes PROCESSED O 13-DEC 72 AT 15356 vs

NO PCF ELEMENT REGUESTED

1000 0 RUN#S bESTééoDBIUOl}NORRIS{X11523v60;2000mpﬁgolagm}QZwa mwMNw"
1001 wPRL TeL INF0O00,.DBICGOL ' i
1009 s ASG Az=3BLIAQL o
1010 & APR INFULOQrDBI001
;lOll'ﬁ MGG eoeeePLEASE GIVE OQUTPUT TO EITHER JOHN LAHLER OR
1012 i3 MSG eeeeesB30B NORKIS OF QUIRK LAWLER AND MATUSKY
1015 s X@T CUR . .
1020 IN A
1340 iiv XQT DMODEL
1350 2¢0¢62000°0 _ e
1 15'1'60U'.U0128ov335.'.SvU 0 0
1019101.0+0 y R
1.53009L- o.bOblSl'.er.jgv.09!.007&7'.024699 I s o

2157 75t6'01'05'lo'2.'lo
BrT7ertller21,9284135.2420¢49,

00536'002q3'023610oqu82'02365'w0!j0013Aw"mw‘ ~ R
lo'ln'l-'lo'l.'lo'lo . . . B T '
3¢298006E=3r 30 29856t'3'00¢9856&-3'30a98565'3 o

“'JObeQ'.J“P.DO';SS?.bU' 0216641 6616681700700 70 LT
oU'oO'-U'02)'.75'09q'lo'lo'lo’l('lo'l.flo‘

3 eUPel? et e34BEDI e UBOE6? e615EDY e TS2EOr « 82EO? s QUIED

oglts'0964t0'01136t7'0900t6 ‘‘‘‘‘ o

lollo'lof)c
EGG STAGE
0r0011e535G601. 535061.0'1 5;“9.
LARVAL STAGE
0r0rBeTTSUBE=206e TTHUIE=20 1% 43248&8.28..49.
CJUVENILE 1 STAGE
0r0¢5+364789YE=215.3647899E~21 3. 706¢157.3o..u9. o
JUVENILE 2 STAGE

0r0re5134421GE= 2..515442195-2.7 ulzuaee.loo 5.49._
JUVENILE 3 STAGE

000r1e065U9E=271406509E=2+5. 5593156.158..0.

) w FIN

N



" RIL CPY

_ BASIC-T

FILE NA

&k K kK

,MEFEMENIUR?PV?5TED,JM“M

2+0+000000+0

2157 7500t elreSrlercerle

‘_0U556'002“3'02361'04482'.2365"0'00013

J0 W FIN

DBiOOl/NORRiS-KESS
0-BATCH FILE MANMIPULATORr VERSION 3.1

ME = KE55 PROCESbED ON 13 DEC 72 AT 153 50.11

@0 RUNS KEbSrDBIOOl'NOHRISIX1152370072000 DEC. 13, 1972

i) ASG A= -DLJI n()b |
s APR DBIO0O1
o XaT CUR
IN A : ' .
wiv: XQT DMODEL C ..}fiflf

1 lbilvaU'.O 1280'JJ50'.D'D v G 0 o
1¢1¢1:1.020
1.53069E~ 3'.5061510.41'039r.09'o00Q120.®1567'1"T_rw

Br7etltterclart28e130erl2e 49,

lo'lo'l.'l.'lo'lt'l-

3.29856E=313+.29856E-313. 29856E=313+29856F=3
.JOrobd'.JQr.Soo.bﬁtooU' 02'-647.66v.odv.709.70o.70
.0'.0'.U'0? '075f. 'lo'lt'lollt'lo'lo'l‘

'.u..u'.o.,5u5a5..uaorec.olsté..752&0..52{0..9ug56 '~fj;'
’A-9lt6'-904Eo'o1136ﬁi'-906t6 o SR

lerlerlerle
LUG STAGE
10rle5350601, 535069-0 l 5!“9.

ViLARVAL STAGE T T T T
Ur0r6+77543E=213+ 3877162010 4E24BEB 284 19, e
JUVENILE 1 STAGE o

0r0+5Se 364/899E‘2'o0a6854v3 70021E7'30.1Q%o

0 JUVENILE 2 STAGE , _
0000 eD1344219E=212456721E=317. 41242860 10045149, ,
JUVENILE 3 STAGE e

0000 1-06509L'2'5 3&345L 315 55931E6 1580»0.

x**AXEND OF FILE
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RIL CPY D5I001/HNORRISIKETSTS

;Q;- __BASIC-TU=BATCH FILE MANIPULATOR: VERSION 3. 1o

‘ FILE NAME = KE7575  PROCESSED ON 1., DEC 72 AT 15: 50 13

_NO PCF ELEWENT REQUESTED

e 1000 w0 RUIS AE7575.051001'NORRls.x;lszsaeo,zooo_oec,,;;gh;972_”m;wwmp
71001 3PRL TEL IMF000.DB81001 o ’
1005 w ASG AZSLHMUU
1010 & APR INFLCG#DBIO0OL S
“71011 i MSG seseesPLEASE GIVE QUTPUT TO EITHER JOHN LANLER OR

1012 @ MSG +eese.B08 NORRIS OF QUIRK LAWLER AND MATUSKY
T A015 & XaT CUR L - et o i e e e
1020 IN A
1340 v XQT DMOUEL
13506 2¢00000r020

1360_1 15 1, bOU'oU'1280'5350'05 0 0 0
21361 1elerleldlrG ' ‘ '
-1365 1. 53009;-0'.5001510.411059'.090000458'o0151001
1370 2157 ¢75E601 11 e5r1er200le

1380 8'70'1“0"’.1.'280'35.'420'q9¢
.0556'.0243r-2361:.%482'.23651.01.0013
lo'lO'lo'lollo'lo'lo

34298506E=313.29856E 3'3-/9850t "3¢3.29856E~ 3 :
b0 90195214541 500,581 .60, oZr.640.uo:.QBv.70r.70c.70
.U'-O"OIOLJ'o75109J'lo'lc'lolLollo'lo'lo ) .
.Uo.0'.Uvoqhbto'.43@500.015Eovo792t6r.82t0009u9E6

, .91Lo'.90#Eb'-1136L7'o908t6 i

10'].0'10?’- T )

EGG STAGE B R
) 0r091e5350601, bSbObv.O l 5:49.
LARVAL STAGE

0rQ0rHe77543C=205 0813724E 201 Q8248t8'28.'49o
JUVENILE 1 STAGE

Ur0r5e30478G9E-2r 1l 02559245-2.3 7062157.30..49. LTI
JUVENILE 2 STAGE CnILEN 2
0 0'0513’4“219E 2'3.05081°L‘.E—3'7'41‘4256'100 5'“9!"‘_

JUVENILE & STAGE .
0r0¢1eGE5U9E=2¢7+9881TH9E=305. 55931;6;158.:0.
o FIN B
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b e Bndrl sy

The follow;\.ng is an example of output of a computer run of the totally
‘ .mixed model. The correspondlng data input is contalned in the sample

data section and is file BLBE9.

-Quirk,Lawler & Matusky Engineers

II-69



e

50 RUNrX oLGE9rDBI00Le
o LO0G NUMBER=

== AS6 AZ3LMOD

IR,

© - FSTRND ASSIGNMENTS*

BLBEY

@ MSG u+sssBOB NORRIS OF QU

L X11523+6002000 DEC.13s 1972

®PRL_TEL INFO0U(DLIG0L

® APR INFOO0/DBIOOL

2/G0 $DMOD

: . : .
i
i .
3



@ XQT CUR

e AN A

. U END FILE ==- UNIT A |
e oo "-‘E‘\‘-D CUR S O T T et

o - T B N
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AN XGT DMODEL - o

e "DRUM'LENGIH O4z314 - : - :
“ THLS ALLUCATION wAS DONE ON 13 DEC 72 AT 15:49:45

e o e e e s . [
e e e e o S e = e ——— o - — e e oot e 7= e A - JE—— :
B e e e S JOR - - PP SR [ e+ e e e T
)
5

3 Fan
3 Z
]
\
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st e s S D e R e L SR R

TSTAGE

- **********;*****4*****************t%**

" NOe. ADULT AGE CLASSES - 13

 MODEL SIMULATES -

T TIME IN UAYS FOR CHANGE IN TEHPERATURt - .00
COMPENS ATIONesseese NO
~ PLANT OPERATINGee. YES o
FOR seecoesvcescess 40 YLANS.

20 YEARS

o Aok R kK R ROR K R R R RO R K R R RK

0= o0 ..

€66 LARV
10 «50

TG IVENT T TR : T
. . TOTAL EGGS PRODUCED IN ESTUARY

oo . TIME STEP SIZE (DAY)
JUV 2 Juv
.00

“JuV 1
.1.00 2

SUyoTAL £56S PRODUCED

T AGE NUIMBERS
1 634587,
o 1036

TOTAL ADULTS

PERCENT...---

AM;” 700130

T

..CURRLNT YEAR-----°'Q;M;;W

2 190376,
.7 . 255

»12_

0.

1.00

3

3 571
u... 8....\. —— e
13

904796.

2 2ls Uql

S 0.512

TT=-7

TGE NUMBERS AGE NUMBERS
130' -
9

63.

T’rﬁfﬁdUKTwUTSTRIBUTICN”BYfAGE"CLASS”'W“““—””' 

4

0.

4

157749600,

“AGE NUMBERS

17134,

15.

AGE NUMBERS

5

4214,

bo

S L

T 1.894%

5

.’u66 P

AGE PEKCCNT AGE PEHCtNT AGE PERCENT AGE PERCENT AGE PLRCENT f“MW'-~ e



. -

6
11

TEQUIL

Ce115

«U00

IoRIUM

" ¢ o« CURRENT YEAR e e e o eee -

.0'..'..'0......."000.0'0'0.0'0_.._'___v“_‘_"_'___,_“ e

. TOTAL EGGS PRODUCED .

-=AGE N
1
6
11

LSRN S SIS

UMBERS

1U36.

1e .
.fTTOTAL’ADULTS"M”“"“‘

X
12

(1.0)

2
7
12

1

« 028
«000

" AGE NUMBERS
ST6776e

QU370
255.

e
13

AGE NUMBERS

3
-8

007 9
. 000

ADULT DISTRIBUTION BY AGE CLASS

13 -

848980- T

% RELATICN TO pop; (AT EQUIL. +vs 1,00

57113
63,
0

4
9

.002 10

"AGE NUMBERS

17154.
15.

S

10

«1000401 T
1" _'o
215774380, . . R T S,
o

AGE NUMBERS

214
4.

PERCENT PO I A
AGE PERCtNT AUE PERCE

11

% RELATION TO POP. AT
(1.0) =

_EQUIL

'65.968
,.115_w

2000

ToRIUM

2 21 041 -

7_

12

_s028
13
EQULL.

«000

K)
8.

6o

312 4

0 0 7 [EN— .9_ SO

000
. S

s'

HT AGL PtRCENT AGE PERCENT AGE PLRCENT

...............................'A,..,.,.:..._.....,..,_...,....-..____. e _ I
:—_———.QCURRE(“T YEAR........ - 2" o : B
- TOTAL LUUS PRODUCED 2157749800,
ADULT DISTRIBUTION BY AGE CLASS
AGE NUMSLRS - 4GE NUMBERS AGE NUIBERS AGE NUWDERS AGE NUMBERS
ol 578770 173033, 3. 4 17134, 5 4214,

2

TT_T7A

:)71130



255. 8 63,
0. 13

- 832245.

6 1036+ -7 -
~ TOTAL AUQULTS

“PERCtNTolooot
AGE PERCENT AGE PERCENT AGE PERCtNT

19.190 377
.028 &
- .000 13

1 63.968 2
6  .l15 7
11 600 12

007
- «000,

TTTET TS

TTIOTAL EG6S PRCDUCED

6,312 4.
9

15,

AGE PERCENT AGE

i.894

«002 10

5

10 4.

PERCENT

g
«000

2157749800, T

ADULT DISTRIBUTION BY AGE CLASS

ZTTETAGE NUMBERS  AGE NUMBERS
.1 578776« 2
6 1036. 7

173633. . 3
255, 8

52090.

11 1. 12
TOTAL ADULTS

S0.- 13
827220

0.

P [T ot o st ¢ o e e s A e

PERCENT..OQOOL?

1 63 968 2 19.190 3 5,757 4

. 63,

4

B S

AGE NUWMBERS AGE NUMBERS

C17L 54,
A5,

_10

% RELATION TO POPe AT EQUiILe eee 092 ;
 EQUILIBRIUM (1.0) = .9121-00 .
\ .
_ ...CURRENT YEARoooo.o- ;"T 3; fo»\ _ _

AGE NUMBERS

) h4214.

1.894% 5

“AGE PERCENT AbE PERCENT AGL PERCLNT AGE PERCENT AGE P;RCENT

o466

e115 7 «028. & «007 9 «002 10 «000
i1 <000 12 qOOO,_lb «000 : »
i % RELATION TO POP. AT EGUILe oee 91 e .
EQUILIbRIUM (140) = 49121-00
090000 e ® 0000000 s 000000000,
'OCURRE“T YEARQ...... - “—7..

II-75
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x‘ TOTAL EG6S PRODUCED __ 20649681000 . [ i o
.~ ADULT DISTRIBUTIUN BY AGEWCLASS;mJ;_WM_mmMm__ o o )
AGE NUMBERS AGE NUMBERS . AGE NUMBLRS AGE NUMBERS AGE NUMBERS )
=oe U 578770. 2 173833, 3 52090, 4 15627. S ualu.
S O 1e 12 0. 13 B L o Sl S
ToTAL AGULTS 6257130
PERCENT...QDO ~ o . : . i .. : . oo :
AGE PERCENT AGE FERCENT_AGE PERCENT AGE PERCENT AGE PERCENT o
L 63.968 2 19.190 3 - 5,757 4 1,727 5 ..466
17T 000 12777 .000 137 000 o e T T T
% RELATION TO POP. AT EQUILe oo _ «91 e
x~§99£E1deUYuflmQ)ME“_;QléluQQ : T .
; —'. . CU.'{Kt’_ JT YEAH e s ® e oy - b- L Y'Y B et
0.0.000.'0»0000-00.000000-0.003.900‘.

TOTAL EGGS‘PRODUCED

';leDULT DISTKIBUTIUN BY AGE CLASS o

2014362900,

AGE NUMBERS

| AGE. NUM
1 562752. 2

6 1036e. T
oo 11 o le. 12
: . TOTAL ADULTS

~ PERCENT wessve

S S 02.197 2 19
11 000 12

% RELATION TO POFP.

EGUlLIonrlud (1.0) =

173633. -

. 809318.

AGE PERCENT AGE PERCE

028 . 8
«000
AT

BERS AGE NUVMBERS AGE NUMBERS
3 52090, 4 15627,
8§ 763, 9T

13 0 =

- 255.
- 0.

15.'

AGE
5 [P
07

NUMBERS

be

3843.”_ __M:m

190 .3 ° 5.757 4.

007 9
13

000
EQUILe oo

1.T27
. 002

« 89

- ..

5
10

NT AGt PtRCtNT AGE PEhCENT AGE PERCCVT

.000

CwpgTT T



4 . :-.O.000.;0..;..‘QOOQOOOOQOQOQCQ.. - ‘~"'4}_f
‘ o 8 «CURRENT YEAReweoaos = 6% es .

Sevoeevs000vsetersosserstasete O, o - e
AL £ 4GS PROOUCES— Tdduibagas

= ADULT DISTRIBUTION BY AGE CLASS

AGE NUMBERS AGE NUMBERS AGE NUMBERS = AGE NUNEERS AGE NUMBERS

1 547155+ 2 1683250‘ 3 52090.. 4. 15&270 5 3843

6 945, 7 255, 8  63. 9 ~15. 10 4.
T1r T 1. 12 0. 13 Qe S -
CTOTAL ADULTS . - 788823 S

N PERCENT.....- . '
“AGE PERCENT AGE PERCENT AGE PERCE:.NT HGE PERCENT AGE PCRCENT

i"':'

‘ ey Y 60 47.5 2 15 _639 ‘ :5 5 757 4 “72‘7 .55 .425 e
' 6 104 7  .028 8 . .007 9 002 10 .000 '

(. 11 000 12 «000 13 . 000 ' : ' .
% RELATION TO POFP. AT EQULLe see 87

TTTUEGUILIBRIUM (1.0) = +9236-00
(.
A L L L LTI T
:fOOCURRENT YEARoooo.oo - 7“ oo
s TOTAL EGGS PRODUCED ~ _ 1971967500.__ - ~

Aquiwuzﬁxsiavquwwazmﬁﬁﬁmggﬁssw

; e AGE‘NUNBERS AGE NUWbERS “AGE -NUMBERS AGE NUMBERS AGE NUMBERS
a . 1 540079 2 1641406, 3 50648, 4 15627, 5 B8UD.
: 6 945 7 232 ' 8 63. - 9 ‘ 15, 10 4.
11 1. 12 ) 0. 13 O C
" TOTAL AVDULTS 775604 . '
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PERCEHT...... ' ) ) : : . .
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