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INTRODUCTION 

This report summarizes the results of the Data Search 
activities for 1H74. This is a continuation of work begun in 
1973. Reference should be made to the report of that work 
(Minshall ct al. 1974) for a more detailed description of the 
selection and arrangement of information and to obtain 
additional data. 

This summary has been completed in order to indicate the 
type of information available in the data card file and to 
provide a readily accessible compendium of relevant 
information for the Aquatic Modeling Group. All the data 
cards are in alphabetical order, by category, and within 
each category. Only the most pertinent information has 
been transferred from the cards to the summary. However, 
the majority of the information available on the cards has at 
least been mentioned. 

There are now 293 author cards in the DECOMP 
parameter category. Twenty~four are marked "1974," and 
about 25 more were completed between December 12, 
1973, and the date in June when dating of the cards began. 
Thus, there are 220 cards for 1973 and 49 for 1974. The 
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cards completed in 1974 comprised 18.2% of the total. 

The ANIMAL parameter category now contains 396 
author cards; 110 are dated 1974 and about 50 more were 
really from 1974. Thus we have 236 for 1973 and 160 for 
1974; 40.4% being completed in 1974. 

The VEGET subroutine now contains 272 cards; 72 of 
them marked 1974 and about 30 more actually from 1974. 
Thus we have 170 for 1973 and 102 for 1974; 37.5% being 
completed in 1974. 

The MEDIUM-PHYSIC group now contains 92 author 
cards. Seventy are dated 1974 and about seven more are 
actually from 1974. Thus we have 15 cards from 1973 and 
77 for 1974; 83.7% being completed in 1974. 

In all, we now have 1053 author cards with 388 of them 
being completed in 1974. That approximates 39% 
completion for 1974. 

The following is a categorized summary of the data search. 

DATA SEARCH GUIDE 

Category Date Data cards Authors Page No. 

DECOMP 12/12/73 182 91 35 
8/15/74 205 104 

Additions 23 13 

ANIMAL 12/12/73 328 180 36 
8/15/74 658 305 

Additions 330 125 

VEGET 12/12/73 196 126 43 
8/15/74 326 183 

Additions 130 57 

MEDIUM-PHYSIC 12/12/73 82 51 46 
8/15/74 182 131 

Additions 100 80 
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RESULTS OF DATA SEARCH where 

SUBROUTINE ANIMAL 

DECOMP Parameters 

CONS: The rate of substrate utilization by microorganisms. 

12/12/73 
8/15/74 

Cards 

95 
97 

Authors 

38 
39 

Good list of different decay coefficients from Petersen and 
Cummins (1974). 

Constituents: Microbes, litter, etc. 

12/12/73 
8/15/74 

Cards 

0 
2 

Authors 

0 
2 

The mean calorific value for all litter entering the Thames 
was 4.5 kcal/g dry weight (Mathews and Kowalczeski 
1969). The nitrogen content of willow litter was I. 79%. 

For Escherichia coli, the following constituents were 
measured (Luria 1960): 

Carbon 
Nitrogen 
Phosphorus 
Ash 

% Dry weight 
50 
15 
3.2 

12.75 

CONT: The relation between temperature and substrate 
utilization for different microbial groups. 

12/12/73 
8/15/74 

Cards 
21 
21 

No new information for 1974. 

Decomposition Rates: 

12/12/73 
8/15/74 

Cards 

8 
28 

(Refer to information under CONS.) 

Authors 
15 
15 

Authors 

4 
12 

Decomposition follows the following function (Jewell 
1971): 

M = (M - fM )e-k't + fM 0 0 0 

M 
Mo 
k' 

total organic mass in the system at any time t 
organic material present at the start of decay 
first order decay rate coefficient* 

f refractory fraction of initial mass 

Nutrient regeneration averaged 18 x 10-4 mg released per 
day per mg ISS (ignitable suspended sc;>lids). For nitrogen 
that was 4.9% of the original concentration. For phos
phorus it was 5.4 x 10-4 mg released per day per mg ISS; 
5.8 % of the original concentration. The refractory 
portion averaged 24% of the initial organic matter. 
When plants are killed, or die, at 18 C, they are con
sumed at about 9% per day. Plants in good initial condi
tion use about 1.0 mg oxygen/mg ISS on death. 

Aquatic weeds decay more than twice as fast as phyto~ 
plankton and use 20 % more oxygen than do algae during 
aerobic stabilization. 

Long-term, aerobic decay of algae, in the dark, was 
0.0016 mg algae per mg algae per day, with the algae 
measured in ash-free dry weight (Porcella, pers. comm.). 

Microbial Kinds: 

12/12/73 
8/15/74 

Cards 

9 
8 

Authors 

5 
5 

(Note: This category seems to be of limited value, because 
there is so much available in the literature on bacterial 
populations of different aquatic environments, If more 
information on this subject is needed, we have a great 
deal in the Comprehensive Bibliography on Detritus 
in Aquatic Ecosystems; in prep., Perry.) 

Microbial Miscellaneous: 

12/12/73 
8/15/74 

Cards 

I 
5 

No way to summarize this type of data. 

Authors 

1 
3 

* k', the decay rate coefficient, was obtained by plotting the 
log (number or mass) of the remaining biodegradable 
organisms against time. The slope of the straight line of 
the best fit was k'. The measurable values ranged from 
0.052 per day to 0.19 per day, with an average of 0.086 
per day (J ewe II I 97 I). 
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Microbial Populations: 

12/12/73 
8/15/74 

Cards 

24 
22 

Authors 

14 
14 

(Note: This category seems to be of limited value because 
there is so much available in the literature on bacterial 
populations of different aquatic environments. If more 
information on this subject is needed, we have a great 
deal in the Comprehensive Bibliography on Detritus in 
Aquatic Ecosystems; in prep., Perry.) 

PREFER: The type of substrate used by different bacterial 
groups. 

12/12/73 
8/15/74 

Cards 

24 
24 

Authors 

14 
14 

(Note: As for the above categories, information on the 
type of substrate used by different microbial groups seems 
to be available but we have not searched it out. A lot of 
references in the above-mentioned Detritus Bibliography 
deal with this subject but these have not been closely 
investigated.) 

ANIMAL Parameters 

AMORTA: The proportion of the individuals of the J'th 
animal cohort dying in a unit time. 

12/12/73 
8/15/74 

Cards 

30 
26 

Can't seem to find any new data for 19741 

Authors 

13 
13 

ASSIM: The proportion of the food taken that is assimilated 
by the L'th animal cohort. 

12/12/73 
8/15/74 

Cards 

41 
49 

Authors 

27 
29 

Zooplankton, in a natural environment, with food at or 
near optimum, assimilate 10 to 28% as calculated by 
Harvey (1950), Deevey (1952) and Conover (1961) [all 
reported in Ketchum 1961]. 

Calanus jinmarchicus had food digestion and assimila
tion of more than 90 % of the ingested, readily utilizable 
phytoplankton species (Marshall and Orr 1955a, 1955b). 
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However, Ketchum (1961) casts doubt on the possibility 
of such an efficiency being realistic. 

Asellus aquaticus, fed on alder leaves, ingested an average 
of 0.2674 cal per mg per 24 hr, and assimilated an 
average of 0.1075 cal per mg per 24 hr of that (40.2%). 
The number of individuals in the culture vessel had a 
significant effect on assimilation efficiency as follows: 

No. of individuals 

1/12.6 cm' 
5/33.6 cm' 

10/33.6 cm' 
20/33.6 cm' 

Assimilation ( % ) 

30.28 
35.24 
40.20 
40.20 

This seems to be because consumption is constant at all 
densities but feces production varies (see Egestion; Prus 
1971). 

Constituents: 

Cards 

12/12/73 30 
8/ 15/74 30 

No new data for 1974. 

Authors 

19 
19 

CURVE: The factor relating food intake in the L'th animal 
cohort to the available food supply. 

12/12/73 
8/ 15/74 

Cards 

0 
1 

Authors 

0 
l 

(Note: We may have acceptable literature values for this 
category, but they are probably filed under TAKE.) 

Rate of Development: 

12/12/73 
8/15/74 

Cards 

3 
3 

Authors 

3 
3 

All new data for 1974 would be filed in the Growth and 
Temperature effects categories, or possibly under 
TEMCON, Emergence, or such categories 

Dispersal: As a function of density (also see Drift). 

12/12/73 
8115174 

Cards 

0 
3 

Authors 

0 
1 



Snails, Campeloma decisum, showed a consistent move
ment upstream; upon meeting an obstacle, they stopped 
and ended up aggregating. 

Gammarus, in populations of 10, 30 and H)0 showed 
rapid dispersal that was not density related. 

I-lyalella azteca in populations of 10, 30 and 100, in a 
"very small chute," showed an inverse relation of density 
to dispersal (Bovbjerg 1952). 

Drift: And factors affecting it. 

12/12/73 
8/15/74 

Cards 

0 
13 

Authors 

0 
4 

Drift rate is density related, and directly related to 
production rate, but only where organisms of similar 
longevity are compared. Animals from the drift to be 
compared should be the common species in the drift like 
Gammarus limnaeus, free-swimming Ephemeroptera and 
Simuliidae (Waters 1961). 

Drift functions to regulate population density, es
pecially with organisms like Gammarus (see Dispersal 
about Gammarus; Muller 1954, as cited by Waters 1961). 

Drift has been measured and described in mathematical 
terms by Elliott (1971). He has functions for calculating 
distance traveled by invertebrates, total catch from all 
points upstream, and the number of invertebrates 
entering the drift from a given area. He estimated that 
4.3 % of the Baetis population of a specific area left in one 
night. Drift was shown to be a linear function of water 
velocity as: 

where 

x 
V 
a&b 

the mean number of animals in the drift 
current velocity 
constants 

Egestion: The rate of egestion, or feces production, by the 
animals in the ecosystem. 

12/12/73 
8/15/74 

Cards 

16 
22 

Authors 

8 
12 

Asellus aquaticus had an average egestion rate of 0.1599 
cal per mg per 24 hr when their consumption rate was an 
average of 0.2674. Feces production varied with density 
as follows (Prus 1971): 
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Density 

1/12.6 cm' 
5/33.6 em' 

10/33.6 cm' 
20/33.6 cm' 

Aquatic 

Feces 

( cal per in div. per 24 hr -
mean wt - 10.8 mg) 

1.4752 
1.0870 
1.1117 
1.1103 

Pteronarcys exhibits a feces production which is related to 
temperature by the following function (McDiffett 1970): 

where 

y 

X 

and for 

a 
b 

mg feces per nymph per day 
dry weight 

5C 

0.40 
0.65 

10 C 

0.24 
0.89 

15C 

0.22 
0.90 

Trama (1957) reported that for Stenonema pulchellum, 
46.9 % of the food consumed per day was egested. In 
percentage of dry body weight per day, he reported: 

SC I0C 15C 

11.3% 15.8% 14.8% 

(as mean values corrected for the effect of weight). 

Cummins (1969) reported an egestion rate for Glossosoma 
nigrior of 21.0 cal/day, when ingestion was 22.4 cal/day. 
Thus egestion was 87.8% of ingestion. 

Emergence: 

12/12/73 
8/ 15/74 

Cards 

0 
31 

Authors 

0 
4 

The duration of the subimago stage of Baetis alpinus de
pends only on temperature, not photoperiod or such 
(Humpesch 1971). 

Nebeker (1971) elevated water temperatures in the labo
ratory and recorded early emergence as follows: 
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Species Approx. normal Dates at elevated 
dates temperatures 

Baetis sp. 5/15 to 6/25 1/10 to 2/5 
llydropsyche 

betteni 6/2 to 7 /5 1/5 to 2/20 
Simulium sp. 4/20 to 7 /25 1/15 to 2/20 

The following notes about the emergence of adult insects 
from a marsh are paraphrased from Judd (1953). Much 
more information is available on the cards. 

Species 

Enallagma ebrium 
(males) 

E. ebrium 
(females) 

Ischnura verticalis 
Sympetrum 
vicinum 

Chironomidae 

Emergence period 

6/3 to 6/29 

6/1 to 7 /5 
7 /29 to 8/27 

7 /19 to 8/6 

Day-degrees 

972 

972 
(6 indiv,) 

1887 

Emerged April 14 through October 29, 
depending on the species. Day-degrees 
varied from 189 to 3489 depending on 
species. 

Judd (1953) found that "the seasonal variation in the 
emergence of numbers of species was correlated directly 
with changes in the temperature of the water, the day of 
emergence of maximum numbers of species being 
preceded by the day on which maximum temperatures 
were recorded at all cages." (p. 819) 

Energy Budgets: 

12/12/73 
8/15/74 

Cards 

0 
13 

Authors 

0 
10 

(Note: See component parts of the budgets for the species 
under consideration. Very few of the energy parameters 
arc filed here.) 

Have recorded as follows: 

Tubificidae, Brinkhurst et al. 1972, R, E, A (calc.), G 
(poor); Palmer 1968, 

Hyalella azteca, Hargrave 1970, 1971; Mathias 1971. 

Pyrrhosoma nymphula: Lawton 1970, 1971a, R, A (calc, 
G + R + Exuv), I + E. 

Pteronarcys: McDiffett 1970. 

Banksiola crotchi: Winterbourn 1971~ I, E, A, wt. 
achieved, molting loss, metabolism. (Values are given for 
all these facets of the budget on the card.) 
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Asellus aquaticus: Prus 1971, 1972; Klekowski et al. 1970. 

Lestes sponsa: Klekowski et al. 1970. 

Dipletus cygnus: Klekowski et al. 1970. 

Tribolium castaneum: Klekowski et al. 1970. 

Simocephalus vetulus: Klekowski et al. 1970. 

Growth Production: 

12/ 12/73 
8/15/74 

Cards 

0 
80 

Authors 

0 
28 

(Note: Some data relative to Growth and Production may 
be under Energy Budgets, and not be filed here.) 

Some data on body length/weight relationships, and 
size increases after molting have been collected and 
plotted by Abrahamsson (1971), for the following species, 
Pacifastacus leniusculus and Astacus astacus. 

Odonata growth has been documented as follows (Benke 
1970), 

Tetragoneuria cynosura: growth curves. 

Ladona deplanta and Libellula incesta: instar number 
vs. time. 

Ladona deplanta: instar definition histograms using head 
width and mesothoracic wing pad length. 

Growth rate of Ladona and Libellula in two ponds (the 
rate of growth was significantly different for Ladona, but 
not for Libellula). 

Species 

Ladana 

Libellula 

Tetragoneuria 

Pond A 

Y~ 3.21-2.31 
logX 

Y~l8.60-7.20 
logX 

PondB 

Y~7.83-4.10 
logX 

Y ~ 11.00-4.17 
logX 

Y~6.47-2.88 
logX 

where Y = instar number, X = time in days, with 
July I arbitrarily chosen as day I. 

Growth curves for embryos and juveniles of Littorina 
have been calculated. The young are 575 µ at hatching, 
grow to I cm in the first year, then to a maximum of 
2.5 cm in the second year (Buckland-Nicks et al. 1973). 

Temperate, freshwater pulmonate snails grow rapidly 
after emergence (May-June), cease to grow during 
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winter, resume growth during spring and continue 
growing through oviposition up to death (June-July). 

This has been calculated for P. cornutus here (Calow 
1973). That pattern of growth is reported to be typical for 
temperate, freshwater pulrnonates (Hunter 1961). 

The effects of food supply and temperature on the rate of 
growth of P. cornutus were investigated by Calow (1973) 
::u1d curves were plotted. 

Growth curves of Nannothemis bella and Anax funius 
have been plotted. Growth factors, or percentage 
increase, from various odonates, plus detailed informa
tion on odonate growth from individuals reared in cages 
are available on the cards also (Calvert 1929), 

Glossosoma nigrior is reported to invest 0.3 cal/day into 
growth (Cummins 1969). 

Physa showed two "periods" of growth in a pond. The 
first group hatched in June, grew rapidly and reached 
breeding condition in 6-7 wk. The second group hatched 
in August, grew rapidly and by September were an 
average of 7.1 mm shell length. They were quiescent 
during the winter and showed increased activity in the 
spring as they approached the summer breeding season 
(Duncan 1959). 

Jlydrophilm triangularis has data available on the 
cal/day invested in growth (Hallmark and Ward 1972). 

Production is documented for four populations of 
Chironomids, Oligocheates, Crustaceans and Sphaerids 
for two I-yr periods by Johnson and Brinkhurst (l.971), 
Production varied from 50.6 to 274.9 (g or kcal/m 2

; units 
not specified}, depending on locality, but was quite con
stant within a locality for the 2-yr period. 

Production estimates for five species are listed below: 

Species 

Chironomus anthracinus 
Chaoborus jlavicans 
Procladius pectinatus 
llyodrilus hammoniensis 
Pisidium casertanum 

Production 
(kcal/m') 

75,3 
14.4 
2.9 

12.0 
1.5 

Production for Glyptotendipes barbipes was estimated in 
primary and secondary waste stabilization ponds by 
Kimerle and Anderson (1971). 

Data on growth of Daphnia pulex are available from 
Kryutehkova and Sladeek (1969). 

Langford (1971) measured the growth of the following 
species (cards filed under TEMCON or Temperature 
Effects): 

Taeniopteryx nebulosa 
Ephemerella ignita 
Heptagenia sulphurea 
Baetis pumilu.,; 
B. rhodani 
B. vernus 
B. buceratus 
an unidentified species of Baetis 

Aquatic 

McCraw (1961) has a growth summary for Lymnaea 
humilus. 

Larval growth rates of lschnura elegans and Coenagrion 
puella have been calculated and plotted by Parr (1970). 

The growth of Ancylus jluviatilis has been measured and 
summarized by Hunter (1953). 

The growth of several species of Swedish stoneflies has 
been measured and summarized by Svensson (1966). 

Growth of Hyalella adults has been plotted by Strong 
(1972). Growth rate \Vas constant for different sizes of 
Hyalella and three curves for different populations, at 
two temperatures, shov,·ed the same slope (P < 0.1) but 
different intercepts (P < 0.001) [ed. note: the alpha level 
was set after he ran the tests]. Growth was measured as 
increase in head capsule width. Growth rate was 0.3-4.3 
mm x 10-3 per day at 22 C and 0.7-5.2 mm x 10-3 per day 
at 25 C {two extreme points at 25 C; 7.3 and 7.6 x 10-3 

mm per day). 

Stenonema invests 14.5% of the food consumed into 
growth (Trama 1957), 

Growth of Physa gyrina at 14 C did not seem to be 
• affected by temperature fluctuations (14 to 26 C) or 

dissolved oxygen fluctuations (10 to 15 ppm) during a 
77-day observation period. Growth was a curvilinear 
function during that time (Van Der Schalie and Berry 
1973). 

Early development and growth of Lymnaea stagnalis has 
been documented by Vaughn (1953). 

Oxytrema silicula had a maximum specific growth rate 
of about 2 mg·g-Lday- 1 (\i\Tarren and Davis 1971; Earnest 
1967, as reported by McIntire 1973). 

Turnover ratio (production:mean density) has been 
measured for the following organisms by Waters (1966). 

Species 

Baetis vagans 
Chironomidae (Littoral) 
Chironomidae (Profundal) 
Tanytarsus fucundus 
Calospectra dives 

(list continued on page 40) 

Ratio 

9,7 
8-9 
2-3 
3.4 
3.5 
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list, continued from page 39 

Species 

Anatupynia dyari 
Corixa germari 
Asellus 
Planktonic Crustacea (enriched lake) 
Planktonic Crustacea ("normal" lake) 

Ratio 

2.7 
2.5 

14 
10.0 
4.8 

Growth and production of Ephemerella subvaria have 
been calculated by several methods by Waters and 
Crawford (1973). Total production was 26.71 to 28.90 
g/m 2 . A growth curve has also been plotted. 

The larval stage of Simulium ornatum, for one genera
tion, showed a production about eight times the 
maximum biomass (Westlake et al. 1972). 

LEAK (An}: 

12/12/73 
8/15/74 

Cards 

0 
II 

Authors 

0 
4 

Daphnia released 30 µg P per g dry wt per day at 10 C 
but that rate increased to 125 µg P per g dry wt per day at 
20 C (Edmonson 1961). 

Zooplankton excretion was measured and reported by 
Ganf and Blazka (1974). The following data are taken 
from their graphs: 

Temperature °C Approx. excretion Approx. excretion 
µgNH,N/mgN·hr µgPO,P/mgN·hr 

22 13 3.8 
24 15 4.6 
26 18 5.4 
28 22 6.2 
30 25 7.3 
32 30 8.7 
34 34 10.0 

Phosphorus excretion is described by the function: 

log'" P - 0.0304t - 0.450 

where Pis the excretion rate in µ g PO 4 ·P/mg N·hr, and 
t is time. 

Ammonia-temperature and phosphate temperature curves 
are "generally" similar. 

Nitrogen excretion in Long Island Sound was reported as 
follows (Ketchum 1961): 

40 

Zooplankton 
Bottom organisms 

1952-53 

0.404 
0.050 

1953-54 

0.218 
0.050 

Zooplankton excreted 0.285 µg-at. N/liter on a volu
metric measurement. 

On a weight hasis it was: 

Zooplankton 
Bottom organisms 

0.37 
0.0044 

Zooplankton 
Bottom organisms 

µg-at. N (asNH,)·mgdrywt·'·day~' 

2.6 

Molting Loss: 

12/12/73 
8/15/74 

Cards 

0 
3 

0.054 

Authors 

0 
3 

Ten percent per molt is lost in terms of the final larval 
weight. For Anatopynia dyari it was 9 to 11.5% with an 
average of 10 % (Teal 1957). Ten percent of the energy 
equivalent of the calculated growth is lost in molting 
(McDiffett 1970). 

Upstream Movement: 

12/12/73 
8/15/74 

Cards 

0 
4 

Gammarus (Kocor 1973): 

Movement 

0.152 em/see 
0. JOO em/sec 

Authors 

0 
2 

Current velocity 

9 cm/sec 
15 cm/sec 

Campeloma decisum (snail) showed a positive upstream 
movement in a natural situation (Bovbjerg 1964). 

Miscellaneous: 

12/12/73 
8/15/74 

Cards 

14 
35 

Authors 

7 
17 



There is no way to summarize these data. 

Oviposition: 

12/12/73 
8/15/74 

Cards 

0 
13 

Authors 

0 
6 

(Note: See more information under Growth and 
Emergence.) 

PREF: 

12/12/73 
8/15/74 

Cards 

63 
74 

Authors 

30 
35 

Ancylus feeds directly on algae growing on stones while 
Physa feeds on a variety of detritus as well as algae 
(Duncan 1959), 

Limpets browse indiscriminately on the algal felt on the 
rocks; they show no preference (Geldiay 1956). 

Sialis ate chironomids, Chydorus, Dijfulgia, Cypria and 
Sphagnum in unknown percentages. Chironomidae ate 
36 °/o Sphagnum, 10 % Tabellaria, 3 % Clostertium and 
51 % detritus. Pisidium fed exclusively on detritus 
(Griffiths 1973). 

Nematoda feed on bacteria (Teal 1957), 

Garter snakes take many Rhinichthys (White and Kolb 
1974), 

RCONST: The maximum rate of oviposition for the M'th 
animal cohort (or any other reproduction information not 
included elsewhere). 

12/12/73 
8/15/74 

Cards 

25 
38 

Authors 

15 
24 

Copulating pairs of Physa were found in the field only 
in April. Oviposition was retarded by low temperatures 
(stopped at 4-5 C} and reinstated by a rise in temperatures 
(20-23 C), Eggs per mass varied from a few (3-5) to a 
maximum of 118 (DeWitt 1954), 

Physa had a main reproductive period in the spring 
(April) and a smaller one in August (Duncan 1959). 
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Duncan implied 23-24 C was too warm to keep Physa 
jontinalis in the lab. DeWitt (1954) had P. gyrina 
breeding at 30 C. Duncan also found that the change in 
the environmental factor, not the level of the factor, 
induced breeding. The majority of the egg capsules 
were laid between 12:00 midnight and 8:00 a.m., and 
that was not dependent on photoperiod. 

Erpobdella otoculata exhibited a mean fecundity of 31.9 
+ 3.3; 33.6 ± 3.3; and 34.3 + 3.4 eggs per leech in 
1966, 1967 and 1968, respectively (Elliott 1973). 

Rhinichthys spawns from late June to July, the mean 
gonad weight being recorded as follows (Gee and 
Machniak 1972): 

July 2 
July 15 
July 23 

10.5 + 3.23 
11.0 + 4,84 

6.5± 1.84 

Leeches breed and deposit cocoons in May and August; 
Macrobdella takes two to three years to mature. Certain 
other Hirudidae may require four to five years (Pennak 
1956), 

Crayfish females carry 10 to 800 eggs which have an 
incubation period of 2-20 weeks. The young leave the 
burrow of the mother at 8-20 mm (Pennak 1956). 

Nigriana females weigh 90-120 mg (probably dry wt), A 
120-mg female declines 25 % to 90 mg after depositing her 
first egg mass and 75 % more to 30 mg after depositing the 
second egg mass (R. C. Petersen, pen;, comm.). 

1-Iyalella carry more eggs per individual as they grow 
larger. Strong (1972) has plotted head length of females in 
millimeters vs. marsupial clutch size, head length of fe
males vs. free-swimming clutch size, and head length of 
female vs. reproductive output per molt in mm 3

, The 
curves are on the cards for reference. 

RESP: 

12/12/73 
8/15/74 

Cards 

53 
65 

Authors 

27 
35 

Tubifex tubifex (Brinkhurst et al. 1972), 

oc 

5 
10 
15 
20 

0.24 
0.21 
0.40 
0.51 
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Limnodrilus hojjmeisteri: 

'C 

5 
10 
15 
20 

0.18 
0.21 
0.31 
0.48 

Zooplankton respiration at different temperatures has 
been documented by Canf and Bla~ka (1974). 

Isoperla buresi (Kamler 1969), 

282.8 + 10.77 µl 0 2 ·g dry wt- 1 ·hr- 1 in flowing water 
at 8 C 

Q = 1750 t- 0
•

377
, where t = time in hr 

Cloeon dipterum (Kamler 1969), 

2655 ± 87.9 µl 0 2 ·g dry wt-1.hr- 1 in flowing water at 

42 

12/ 12/73 
8/15/74 

Cards 

45 
48 

Authors 

27 
30 

The new values are for Tricorythodes (Newell, unpubl.); 
Pyrrhosoma nymphula from Lawton (1971b); and 
Pteronarcys scotti from McDiffett (1970). The data are 
extensive and are available on the cards. 

TEMCON: The coefficient for temperature dependence of 
transfer into the L'th animal cohort. (This category overlaps 
broadly with ''Temperature Effects." Therefore, all 
material has been filed under the latter category and needs 
sorting.) 

12/12/73 
8/15/74 

Cards 

3 
3 

Authors 

3 
3 

20 C Temperature Effects: See note under TEMCON. 

Q = 7500 r 0
•

366
, where t = time in hr 

Bithynia tentaculata (Kamler 1969): 

74.7 + 2.62 µl 0 2 ·g dry wri.hr- 1 in flowing water at 
20 C ( dry wt measured with shell) 

Q = 185 t-0
•

458
, where t = time in hr 

Klekowski et al. (1970) give R,W values for eight different 
aquatic species. 

Gila atratia: (1-5 g fish; Kramer, pers. comm.) 

'C mg C consumed·g c- 1 ·day- 1 

2 9 
12 18 
22 36 

Roux and Roux (1967) have documented the oxygen 
consumption (in mm 3 of 0 2 ·g dry wt- 1 ·hr- 1

) for three 
species of Gammarus at temperatures ranging from 5-27 
c. 

Widdows (1973) reported the respiratory rate of Mytilus 
edulis at 10, 15, 20 and 25 C. 

TAKE: The rate at which an animal cohort would use its 
food resources if an overabundance of those resources were 
available. 

12/12/73 
8/15/74 

Cards 

0 
88 

Authors 

0 
21 

There is a great deal of material here, relative to a large 
number of groups. When one is looking for specific data 
about the effects of temperature on an organism, this is 
a reasonable place to search. Also see RESP for tempera
ture effects there, GROWTH, especially for snails, and 
TEMCON. 

THRESH: The lower threshold value ·of temperature, or 
accumulated temperature, for transfer into the L'th animal 
cohort. 

Cards Authors 

12/12/73 0 0 
8/15/74 0 0 

See Temperature Effects category for any data on this 
topic. Nothing has been found which is specifically 
relevant to the lower threshold for temperature. 

XCRSOL: The amount of the L'th animal cohort's excretion 
going into the water as dissolved consitituents. 

See LEAK (An) for probable values; otherwise, no new 
data for 1974. 

12/12/73 
8/15/74 

Cards 

5 
5 

Authors 

I 
I 
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SUBROUTINE VEG ET 

Absorb: The location of mineral absorption in submerged 
aquatic plants. 

12/12/73 
8/15/74 

Cards 

0 
20 

Authors 

0 
14 

The view that plants absorb their mineral nutrition 
from the surrounding water, into the stems and leaves, 
was supported by Sutcliffe (1962). 

The view that the plants get their minerals from the 
roots, and the surrounding substrate, has been supported 
by, among others: Bristow and Whitcombe (1971) 
working with P32

; DeMarte and Hartman (1974) working 
with P, Fe and Ca; Foehrenbach (1969"-*) working with 
phosphorus; Funderburk and Lawrence (1963**) 
working with phosphorus; Frantz and Cordone (1967}; 
Lundegardh (1966'); McRoy and Barsdate (1970', "); 
McRoy et al. (1972"); Reimold (1972); Sculthorpe 
(1967); and Toetz (1974) working with NH,. 

Commenting on the same subject, Denny (1972) claimed 
that the location of nutrient absorption was dependent 
on the following: amount and depth of submergence; 
substrate; complexity of anatomy; root:shoot ratio on 
poor substrate; and extent of vascular differentiation. He 
presented graphs depicting which way each influence 
would push the location of absorption, the implica
tion being that absorption takes place in both locations 
in most situations. 

Rates of absorption were experimentally determined by 
McRoy and Barsdate (1970). Their results are as follows: 

Uptake in µgP·gplant-'·(day-'?) 

Light Dark 

Water to leaves 
and stems 6.4 X 10-• !.3x 10-• 

Water to roots and 
rhizomes 0.13 X 10-• l.lx 10-• 

AMORTV: The proportional, nongrazing mortality, per 
time unit, of the I'th plant species group. 

Cards Authors 

12/ 12/73 l 1 
8/15/74 l l 

No additions for 1974. 

• As cited by Toetz 1974. 
**As cited by DeMarte and Hartman 1974. 

Aquatic 

CONNl2: The nutrient (C, N, P) concentration at which 
photosynthesis ceases. 

12/ 12/73 
8/15/74 

Cards 

16 
37 

Authors 

11 
19 

The limiting concentration for phosphorus, for diatoms, 
is 0.25 - 0.55 µ g-at./liter (Thomas and Dodson 1968). 

The limiting concentration and related information for 
Selanastrum capricornutum is as follows (Torrien and 
Huang 1973), 

Maximum specific growth rate ( µ) = 1.85/day (no units) 
Half saturation constant (k5) = 5 µg P /liter 
Phosphorus yield coefficient (Yp) ~ 805 mg cells 

produced/mg P utilized 

CONRAD: The radiation intensity which yields maximum 
photosynthesis. 

12/ 12/73 
8/15/74 

Cards 

8 
16 

Authors 

12 
23 

Photosynthesis was climbing on a graph of photosynthesis 
vs. radiation intensity when the Y axis reached 800 
ly/day, and still climbing at the edge of the figure (no 
author cited). 

Constituents (Veg): The chemical composition of selected 
aquatic plants. 

12/12/73 
8/15/74 

Cards 

6 
34 

Authors 

6 
16 

The following are from Boyd and Lawrence (1967), 

In % dry weight 

Species Ash C N p 

Cladophora 23.38% 35.27% 2.30% 0.56% 

Chara 44 % 28 % 
(June) (June) 

32 % 2.0 % 
(Oct) (July) 

37 % 3.0 % 
(Sept) (Oct) 

Chara 
(mean) 43.41 + 29.28± 2.46+ 0.25+ 

4.70% 1.64% 0.26% 0.03% 

Spirogyra 13.33+ 41.84± 2.70± 0.21 + 
2.15% 1.11% 0.32% 0.04% 
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They conclude that the "most usual" composition of non
planktonic algae (on a dry weight basis) is: 

Constituent 

Ash 
C 
N 
p 

% 

12-20 
38-42 

2-3 
0.2-0.3 

Phytoplankton (Platt and Irwin 1973): 

The caloric value of the material, in relation to the 
percent C in dry tissue (pp. 308-309): cal/mg dry wt -
0.632 + 0.086 (% C), standard error - 0.181 cal/mg; 
cal/mg dry wt- -0.555 + 0.113(% C) + 0.054 (C:N), 
standard error= 0.154 cal/mg. 

Phytoplankton conversions (Jewell 1971): 

1 mg C - 11.40 cal (p. 309). 

Species N ( % ignitable Ash ( % dry P ( % ignitable 

Po tamogeton 
Chara 

solids) wt) solids) 

1.340 
0.404 

20.3 
51.5 

3.19 
1.58 

CONTE2: The relation of photosynthesis to temperature. 

12/12/73 
8/15/74 

Cards 

8 
15 

Authors 

5 
8 
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Cladophora: The optimal temperature for photosyn
thesis is 25 C (Zuraw 1969). 

CONTE3: The temperature for maximum photosynthesis. 

12/12/73 
8/15/74 

No new data for 1974. 

Growth: 

12/12/73 
8/15174 

No new data for 1974. 

Cards 

7 
7 

Cards 

14 
14 

Authors 

7 
7 

Authors 

8 
8 

LEACH: The rate of leaching of dissolved organic matter 
from dead plant material. 

12/12/73 
8/1.5/74 

Cards 

23 
26 

Authors 

7 
8 

LEAK: Hate of loss of constituents from living plant 
material. 

12/12/73 
8/15/74 

Cards 

27 
43 

Authors 

8 
12 

There is a lot of material on the release of extra
cellular products by zooxanthellae from Trench (1971). 

Saunders (1972) found that "detritus" released 23-29 
µ g·litcr- 1 ·day- 1 • He says that the release of organic 
matter from detritus is 2-6 times the amount released by 
phytoplankton, and the detrital reservoir is an order of 
magnitude more concentrated. 

The excreted material in the sea (in µg C·liter-1.day- 1) 
varied from 2.4 at 5 m to 11.0 at 1 m as follows (Hobbie 
1972): 

Depth (m) 

Miscellaneous Vegetation: 

12/12/73 
8/15/74 

0 
I 
3 
5 
7 

Cards 

5 
7 

No way to summarize data. 

Michaelis-Menton Kinetics: 

Cards 

12/12/73 
8/15/74 

3 
20+ 

µgC 

7.8 
11.0 
2.5 
2.4 
3.2 

Authors 

2 
4 

Authors 

I 
6 

Algae have a kt of 1 µ g-at. N /liter for NH, (Dugdale 
1969). 



M-M kinetics are plotted as the nitrate uptake rate (V) in 
µ -M l0 6 ·ce1I-1·hr- 1 on the ordinate, over V /S, where S 
is the initial substrate concentration in µ-M NO

3

• The 
negative slope of that regression line is the half saturation 
constant, k. 

As such, k values varied from 0.1 µ -M NO3 to over 1.5 
µ -M NO 3 , depending on external nutrient concentra
tion (Carpenter and Guillard 1970). 

\1/e also have two very complete papers on soil urease 
Michaelb;-Menton kinetics. They are not related enough 
to worry about now, but their data are on the cards if 
needed. 

Net Assimilation: 

12/12/73 
8/15/74 

Cards 

15 
17 

Authors 

9 
I] 

Phytoplankton gross, mean, annual production was 
260 g C·m- 2 ·yr- 1

• The range was 170-330 g C·m- 2 •yr- 1

• 

Net production (75 % of gross) was 195 g C·m-2.yr- 1
• 

RESPD: The relation of plant respiration to temperature. 

12/12173 
8/15/74 

No new data for 1974. 

Cards 

I] 

12 

Authors 

10 
IO 

RESPV: The current respiration per day of the plant 
group under consideration. 

12/12/73 
8/15/74 

Cards 

I 
4 

Potamogeton: Weeter 1968; Table 2. 

IOC, H = 0.323 + 0.0!9C 
20 C, R = 0.658 + 0.069 C 

R = uptakeofO 2 inmg·g-1.hr- 1 

C = external 0 2 concentration 

Potamogetan: Weeter 1968; Table 3. 

Authors 

I 
2 

45 

10 
15 

10 
15 

S.E. 

0.190 
0.214 

0.199 
0.616 

LINEAR 

Clean 

H = 1.048 + 0.050 C 
H = 0.746 + 0.068 C 

Polluted 

H = 0.998 + 0.064 C 
R = 0.666 + 0.098 C 

LOG 

Clean 

R = 1.079 C0

• 

157 

H = 0.670 C0
·"

0 

Polluted 

R = 0,041 C0 • 183 

R = 0.623 C0
•

393 

R = uptakeofO 2 inmg·g-1.hr- 1 

C = external o~ concentration 

Aquatic 

r' 

0.792 
0.848 

0.823 
0.502 

r' 

0.622 
0.795 

0.757 
0.474 

UPCON: The rate of uptake of a particular nutrient by 
various plants. 

12/12/73 
8/15/74 

Cards 

20 
20 

Authors 

14 
14 

No new data for 1974 except what may be under 
ABSOHB. 

UPCONl: The maximum value of the ratio of X nutrient 
(N, P) to carbon. 

12/ ]2/73 
8/15/74 

Cards 

19 
21 

Authors 

12 
13 



Perry and Minshall 

UPCON2: The relation of nutrient X (N, P) to the external 
concentration of that nutrient, 

12/12/73 
8/15/74 

No new data for 1974. 

Cards 

12 
12 

Authors 

7 
7 

SUBROUTINES MEDIUM AND PHYSIC 

C, N, P, etc.: 

12/12/73 
8/15/74 

Cards 

0 
9 

Authors 

0 
4 

\Ve have CO2, nitrogen and phosphorus information 
filed here, but most information is filed under the various 
Constituents categories. 

Conversion Factors: 

Cards Authors 

12/12/73 17 12 
8/15/74 22 17 

For phytoplankton, 1 mg carbon 11.40 cal (Platt and 
Irwin 1973). 

Caloric Values: 

Cards Authors 

12/12/73 29 23 
8/15/74 35 27 

Many more v~lues are under the Constituents categories. 

COAGUL: The rate of coagulation of dissolved organic 
matter to a size large enough to settle out. 

12/12/73 
8/15/74 

No new data for 1974. 

Cards 

5 
5 

Authors 

2 
2 

EV AP: The rate of evaporation of water from water 
surfaces, especially streams and flowing surfaces. 

46 

12/12/73 
8/15/74 

Cards 

2 

FALL: The settling rate of particles. 

12/ 12/73 
8/15/74 

Cards 

14 
17 

Authors 

4 

Authors 

4 
5 

Flow Reduction: Effects of flow reduction on the stream 
ccosy.qem. 

12/12/73 
8/15/74 

Cards 

0 
54 

Authors 

0 
54 

Abstracts are on the author cards which are filed in the 
subject box. 

Physic Miscellaneous: 

12/12/73 
8/15/74 

Suspended Load: 

12/12/73 
8/15/74 

Temperature: 

12/12/73 
8/15/74 

Cards 

12 
22 

Cards 

4 
4 

Cards 

0 
12 

Authors 

7 
13 

Authors 

2 
2 

Authors 

0 
3 

Maximum stream temperatures are nearly always below 
20 C, Winter temperatures range from O to 8 C, with a 
mean at 4 C (Crisp and LeCren 1970). 

Daily fluctuations in temperatures in streams reach 6 C. 
Temperature is at a minimum at 6:00 a.m. and a 
maximum at about 6:00 p.m. 

The average water temperature is close to the average air 
temperature (Macan 1958). 
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