
APPENDIX A: ELEMENTAL CARBON, NITROGEN, AND PHOSPHORUS 
COMPOSITION OF ZOOPLANKTON AND BENTHOS 
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1. Elemental carbon, nitrogen, and phosphorus composition (ex­

pressed as a percentage of the organism's dry weight) of various taxa of 

zooplankton and benthos is presented herein. The appendix abbreviations 

are defined as follows: 

AFDW = ash-free dry weight 

N = nitrogen 

X = mean 
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S.lt v.eter 0,14 .1,,.. 
Dl•tt11e4 wter 0,14 ■1/ag_,_ f......t. 0,14 111,,.. 
Salt wter 1.35 al/• s 
l>latU1e4 watu 1.35 al/w,g 

1, 35 al/118-• fometeData calculated ftoa Table l 

39,9 
41,0 
41.3 
43, 4 
46,5 
43,8 

12, 2 
12,6 
13,0 
11.4 
11.6 
11,5 

Oaort (1978) 

Zoop1111lcton llaTlne !!&ft)' -.. and et-i,bora preaent 
......... J 

6-30; 14,3 Platt et al, (1969) 

Zooplenltton lta'l'ine Pew .,..,.,... and other •tery foru-· 33,7 

,.._, 

'· 

Zooplaton KertM J_.,. 
Janury 
Aprtl 
April 
Jaly 
ftoY•ber 
X 

10,8 
10.0 
9,3 
8,4,.a 
5,6e., 

1,0 
0,9 
0,7 
0,7 
1,1 
0,6 
0, 8 

Bari• and 11117 (1956) 
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APPENDIX B: FILTERING RATES REPORTED FOR FRESHWATER 
ZOOPLANXTERS 
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1. Literature data are presented on the filtering rates of fresh­

water filter-feeding zooplankton herein. Co]umnar headings of the 

appendi x are described as follows. 

TAXO~. The arrangement is by family then by species. Within a family, 
entries are in alphabetical order with general results listed at 
the end of the appropriate taxon. Some taxoo01Dic corrections have 
been made to the original data. 

LENGTH AND WEIGHT . Organism length in millimetres (mm) and weight in 
milligrams (mg) are presented, if known. Weights are expressed as 
either dry weight (mg dry) or as wet weight (mg wet). In some 

'· cases estimates of thes e values were made . 

LIFE STAGE. The developmental stage of the organism is presented. For 
Copepods, development proceeds from nauplius to copepodie to adult 
stages. 

TEST LOCALITY. Laboratory studies are indicated by "Lab. 11 Field studies 
give the field locality by water body and state abbreviation if it 
is in the U.S., otherwise by water body and country. 

TEST METHOD. The basic experimental method used to determine filtering 
or feeding r a tes is listed. 

TEMPERATURE . The experimental temperature in degrees Celsius is given. 

TYPE OF FOOD. The food type used during the experiments is given. Field 
studies using the entire available food spectrum are designated 
"natural assemblage." 

RANGE OF FOOD CONCENTRATIONS TESTED. Values are presented as cells per 
millilitre (cells/ml) unless otherwise indicated. Field studies 
in which the food concentration was not actuall y measured have 
been designated as "in situ. " Many values were approximated from 
figures presented by the author. 

RANGE OF MEASURED FILTERING RATES. All values are expressed as milli­
litres per animal per day (al/animal/day). We have converted 
values presented in other time frames to a daily basis. Many 
values were approximated from figures presented by the author. 
Mean filte ring values are also indicated when known. 

REFERENCE. The sources of the data are presented. 

2. In addition to the definitions described above, the following 

abbreviat ions and symbols with their definitions have been used in the 

appendix. 
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a. The following abbreviations have been used to describe 
Life Stage: 

A= Adult 
AS = All sizes 
AF = Adult female 

F = Female, age not stated 
AH= Adult male 

M = Male, age not stated 
CI-CVI = Copepodid stages I through VI 

b . The followi ng abbreviations have been used to describe the 
Test Method used: 

32P = Radioactive tracer technique using phosphorus 32 
14C = Radioactive tracer technique using carbon 14 
cc = Cell count 

CCC = Coulter count.er 
PL = Phytoplankton loss 
OD = Oxygen depletion 

c . · The following abbreviations have been used to describe 
Temperature : 

RT= Room temperature 
AB= Ambient temperature 

V = Variable temperature 

d. Other abbreviations used include: 

? =Unknown 
X =Mean value 

Ca. =Approximately 
avg. max. =Average maximum value 

C =Carbon _
6 

µ = Micron = 10 metres 
µ3 = Cubic microns 

< = Less than 
> = Greater than 

NA =No significant filtering occurred 

3. Appendix footnotes a through n are described below: 

a. Filaments of Anabaena supp., Aphanizomenon flos-aquae, and 
Oscillatoria tenuis and/or Gleatilia sp. 

b . Based on Ivanova (1970) . 

c. Based on Monakov and Sorokin (1960). 

d. Ivanova ( 1970) says the temperature was 20°C, Monakov (1972) 
says it was 1s0 c. 

e . Includes Diaptomus graciloides . 

f. I ncludes Diaptomus gracilis. 

B3 

https://count.er


t· Ivanova (1970). 

h. It was assumed that the experiments were conducted at the 
same temperature that the algal cultures were incubated, 
but this is not stated by the authors. 

i. Includes Diaptomus oregonensis. 

i· Includes Diaptomus 

k. Based on a summary of data from other authors. 

1. Daphnia cucullata and Daphnia hyalina. 

m. This entry may be based on the same data from Erman (1956) 
and reported by Pilarska (1977a) under the name~­
uriceolaris although the measured filtering rates are 
slightly different. 

n. Kryutchkova and Rybak (1974) say th3 food was Scenedesmus 
sp. at a concentration of 13.6 x 10 cells/ml. 

Ori 
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APHNDIX I (Continued) 

UIICTII (-) JWO:.E OF FOOD RA!tGE OF 11E1.StlUD 
TAXOII •nd/or ttn ftST LOCALITY ffST 11!IIP. OOIIQllnATIONS nsno PILUltIIC uns lEFl!UlfCES 

Wel&ht !!ll ~~! ME'fflOD ~Cl T\'Pf. OF POOi> . !••11•£111) Jl!.1-Laniaalld•J:l 

o•otll: CUllOCRIA 
.,.11111tly: StcftdH 

DiephanotoN brachyuTUl'I 0.0053 .. dry C211orelh pyritnoldou 6x10 • 5 mg dry vt/ial 10 Su1hchenya (l9S8a,b) H 

Hl)Orted by Jorgettu.n (1966) 

Dlaphanoa,-a b[!5h7urt.n L. Id.,,, S"'Nen Jllal'\Oplankton. ln dtu tfavwenk (1959) H repor ted 
by Jorgensen (1966) 

pt-,hanoeona brachyuTura A L•b lS.6 lhlJack#ja• Potaenko ( 1964) •• 
n1>orted by Cltvic, (1970) 

ptgbaooeoae brachyuna 0.9-1,4 - A$ tie.rt L • • Canada 32P Al tc•tUTal aHeai,l..e plu1 
yeaet tTace:.r 

l n litu 0·5.7 (X•l.6) Haney (1973) 

pJ9pha.noa.o11a br as;byut'UIIII AS I)!"OVQed Bog L., 32p Al JCaturd Hsebhg• plus In 1ttu 0.98·1,4 (X•t.2) Haney (1973) 
Canada )'tHt tracer 

ptghano,0111 br,shyuna Lab 14c V Manoplankton 33 Vadable u . 0.45-2.73(X•l,33) Gulati ( 1978) 

Fatly: Holoi,edJ.dac 

llolooo<!i,.. ~ AS Drowned !ol t.. , 
ConAda 

32p AB llat\lral u1eftlblac• plu.a 
Jt•H trKt• 

ln dcu 1.s-12.•(X•9,4) Ran-,, (1973) 

Holopedita a tbberum 1.00 nn Lab 14c 17. 9-21,1 Natul'al aueflblaa• froa Natural concentTation 6 .33-22.87 Cutel '■•ckh eT (1973) 
0 . 074 111& -· L. 'tTtvoye. USSR 

rally: Chydorldw 

Chydon.11 pphpcrteu• A Lab 9.8 1•11ackaja•Potaenko (1964) H 

roported by Cliwict (1970) 

Chydoru• 1phaet·lcu■ 0 . 1 -0.2 AS Re•rt L., Canada 32p AB Natural a.s,e.>lag~ plua In al.tu o .oJ-o , 42(i■0,18 ) Honey ( 1973) 
yeut trace.r 

as 



APPl!NDIX B (Continued) 

LENCTII (-) lA!tC! OF FOOD RANGE OF IIEASI/R2D 
TAXON and/or Lln TEST LOCAl.lTY T'llST TEHP. TYPE Of FOOD CllllCffll"lATlONS TESTED FtLTERll«: RATES l\!l'!UIICES 

IIUCKT (!sl SJM~ lG:nlOD ~Cl !<olh/al} {aJ.lonlNlld•tl 

,.uy: l<>Midae. 

~ longirOft[h 0 , 002 OIi dry Chlorfl la pyfenQidoH 1,Sxl0-4 w,g dry v tl•l 2,6 S1,,11hchenya (19~8.t,b) •• rq,o rte< 
by Jora••• •n (1966) 

l2e!!!. lont1ro1trlt 0.44 1W1 
0.013 ,., -t 

Lob 14c 17,9-21,1 Natunl anenbhge froa 
L. krtT07e, USSR 

Natur1l concantracton 1.61-4. 93 Cutd ._.clthH (1973) 

!:!.!!!!!!. longtro•tr-1• 0.4-0.6 ._ AS Heart L., Ca.1'a4• 32p All llatunl ■sn111blq.e plu• 
yeaet tTacer 

lrt titu o.~-o.9(i-0.44) H&ney Cl97 )) 

&o•lna longlroltrh AS Drowned Bog L., 
Canada 

32p All Natural Htessibhge plut 
)'t:Ht tracer 

In dtu o ,4S-O.46(X•O ,46) Haney (1973) 

~ lon&1ro1trlt Lab 14c V Nat10pl ank.ton 33 Variable ••· o.J-1,2cx•2. o) Culotl (1978) 

•o•tna longlroftrU 0.4- A Lab 32p lT Natuul Hltalblage1 

~bl'.'!. sp. nth:e-d v / 
llin.~s9,. 

Variable. 
0.6- 1.ocx-o.e) 
0,4 

Weblter and P«ten ( 1918) 

lil!!!!!. w:s&2!l!. 0,01 "I dry lecteria 2.xto•li ac di:y v t/.,1 10 Man1,,1Uova (19:S8) •• Y'~Ortcd 
by Jor1encen (1966) 

~ c9rgont L. !r1um.. Svedcn ll•noplankton tn •1tu l'euvuck (19.59) H r-,,orted 
by Jorgen1cn (1966) 

"' ~-
Bo•min• cor egonl 

F•Uy: Dapha.id•• 

A Lab 40. 1 BeljackeJa-Poteenko ( 1964) u 
reported by Glivlca (1910) 

Staocephalus •etuly• 

Sl~•phalua ~ 

0.09 -s dry 

0,012 "8 dry 

~ pyT·enotdo•• 

B•ctut.a 

5x1o·S ~ dry vt/ ,ol 

lxlo•4 "I dry v t/o,I 

133 

26 

Suahchenya (19S8e,b) H 

reported by .Jorgen1e11 (1966) 

lianullova (19S8) u r•portt:!:d 
Jor1<111Hn (1966) 
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Al'P&TIDIX B (Continued) 

TAXOM 
U!!IClll <•l 

aM/or 
!!!:ICH'f !!!al 

I.IFt 
STAGE 

Tl!ST LOCAI.ffi TEST 
NETIIOt) 

TEKP. 
~Cl 

lYPS OF FOOD 
IWI.E OF FOOD 

COIICElmAnONS TESTED 
(celhl•ll 

IW!CE OF IEASllllD 
FO.TUDIC ltilES 
f!!!~•llnlld•1l 

UPrltl!ICES 

Shoc:ephllu1 ~ o.7-2.5 na 
0.007-0.127 "II 
dry 

Lob 22 Chlorell& •P• 1.ex106-4.5x106 0.13-18.0 Ivanov• a.nd tUekov1ki (1972) 

St.aoeephalu1 vetulut 1.8 -
,. Lab J2p RT "•tu:ul a11abl ■1•• 

~•'P· mb.ed v/ 
Scene-de'!!:!a!J. Ip . 

Var-1..abh 
21-48(X-33) 
3.9 

Vebn.er and l"et•re (1978) 

ctrtodnhnla ~ Lob 14c V Ncnophnkton 33 Variable ••• 0.6-3.0 (X•l . 82) Culotl (1978) 

Certodapbph gqattr,rnauh, 

Cttlodaph"l• quadras,:yla 

0 .7-0.9 _, 

0.1 -

AS 

A 

Reart L., Canad• 

Lab 

n, 
32p 

AB 

RT 

Natural aHablage 

Natural auMll,l.age* 
~ ,,. •h•d v/ 
Scene.de,_,, •P• 

1.ft 11tu 

Variable 

o.4-7.1ci-4.6> 

4.8(X•S.7) 
1.1 

Honey (1973) 

Webster and Peter, (1978) 

Certodaphnh retlculata 0 . 8 - Pond water t&ken to 
tab, Hiehigin 

14c 25 lfatural aHmb\111 l .41tl03•5.9d05 

pnticle1/mt 
0.38- 5.95 O'Bdft and DeNoyallH (1974) 

C•riodapbn1p retleul ■ ta 0.00003 11C Lab l"c 15 . 27 CIIIon lh wlgarto 1,0..io' 0.79-2.06 Cop1- (1916) 

~ mbiluo 1.2 - A Lab 32p "' 'Natunl •••ablage• 
~ ,,. mi ,ced w/ 
!lcer'ledtMUt tp. 

? 
Variable 

4•13(X•8.2) 
7. 7 

Webater -.I l"eter1 (1978) 

~'-

~cutnata 

.2!£l!!!!.! cmllata 

0 . 070 '"I dry 

0.0055 .. dry 

A Lob cc 27 !•c.herichtf .£2!1 and 
plavobacterim •P• 

a,cte.rla 

4
2.hl0 -3.txto' 

4
2x10° ~ dry vt/ml 

6. 2-21.6 

14 

Tu..• (1971) 

M.n.u1lova ( 1958) •• nporu.d 
by Jorse,,oen (19_66) 

~~ 

. ~ gal•at.a aendota9 1.30-1.53 -

A Lab 

Heart t.., Cinda 
vat.er taken to Jab 

32p AB Natural •U•blqe In dtu 

43 

,.1 
loljoclr.ojo·Pot.enl<o (1964) u 

reported by Cilvic1 (1970) 

aurn, ond Rigler (1967) 
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.t.l'P!lll>ll I (Contim,ed) 

TAXOR 
LDC11I <-> 

.rnd/or 
llt:lCRT (sl 

UFE 
STM:E 

n5T LOCALI'TY T!ST 
IPIIQD 

tDIP, 

c°Cl 
l'YPll OF POOJ> 

iwicE OP FOOD 
OOIICF.lmlAnoNS nsnm 

(celh/•l} 

Ul!CZ or NEASUIW) 
F[LTERZN:: um 

(al /ani...1/day) 
llZFUElfCl:S 

~&•h•U~ ce. 0.1-2.2 a. 
ca. 0,006-0,09S 
.. dry 

AS Loll J2p U•2S Jhodotorula dytiDU.1 4
2 . Sxto - ca. 2: 3-45.4 l•ma (1969b) 

R.!Rrulll. gaheta 1.5-1.7 - AS Hurt L •• Canad• 32i, Al "•tuT■l •H•bla1e In tit.u l.9-20,8(X"6.4) Raney (1973) 

Daphn1• 1•h•t• 0,91-1,29 • L. Ceorge, Jiff 
water taken to hb 

14c 19•24 !latural antnibl-.ce In •itu 2.6-11.0 l ocda,, and McllallJht (197S) 

Dephci• gal••ta 

O.,bn.i• ,.1..ta 

1.4 -

1.1-2.1 -

AS 

AS 

Wintn1Hea. t.., HJ 

L ll'lfTGIC& L .. , Ht 

32!, 

,2, 

Al 

Al 

Natural uumbhge 

Natural u1•bhge 

In ■ itu 

ln aitu 

0.8-5.4 

6.2-20. , 

Haney aru:I Mall (1975) 

Keney anti Mall (1975) 

R!2!m!! gale.at.a AS Little 11111 L., III Jlp AB !l'atural au•blqe: la litu 2.5-16.2 lltney and Rat 1 (1975) 

~ gahata 1.3·1.7 - A ltiree Lake•, Mt 32p Al ll'atur■l uttlltbl age In aitu 47 ..., ...... hMy and Rall (1975) 

Daphnia longhplM 0.0083 .. dry lecterta 2xlO"°" .. dry vt/-1 23 llalluUon (1958) •• r""°rted 
by Jor1onten (1966) 

~!!!'.ll.!!.!!!bl!!!!!l L. l!tke.n, Sveden 
vate.r Ukett. to lab 

14c llano,lanlil.toin. tn •ltu O,S-4.6(X•2, ) ) fftU'W.f'Ck (1963) at reported 
by Burna ond lllght (1967) 

D9hn!1 log1t9t'na 0,12 .. ,...b Labc 14c< ud O.lorococc,a •P• 
l1cte.ria 

35.sx10 -92x10! 
2.4x106-19x10 

2 . 9-17.2 
0 .2•5,4 

Konakov and So'f'Olda (1961) •• 
reported by IIOnakov (1972) 

R!£hllla lo"&l1p1n1 0,0116 'ii dry 14c 2,2xt0•3 a,g dry wt/ml 4,8 Sllushkina 1n.d Pecen' (1964) .. 
re:-,orted -,,. tvanova (1970) 

Dapf\a:l1 l.on.11sptna 0,011 .. dry A !Ab cc 20 Mi:ired bacteria 3,3x!04-4,4x!04 1.7.19 Tuuka (1971) 

Daphnh m-,n, Chl9-rella pyrepoido•• 7xt0•2 mg dry vt/,.1 8 Le fevre (1942.) u t'~Ort e.d 
by Jorgonoen (1966) 

88 



AIP&lff>tx B (Continued) 

TAXOII 
LE!IGnt (-) 

and/or 
1/EICRT !!r.l 

Lin 
ST6!,! 

TEST LOCAl.ITY TEST 
!!!.!l!OD ~- TY1'E or fOOD 

~E Ol' FOOD 
OONCENTRAnOIIS l!Sn:D 

{eolh/ml) 

MNG!. OF l!IWI\JR!l)
rnmING RAT!.S 
,11l£aniul/da::z:l 

ltEFtREIICES 

~eagna 2,5•2,9.., 
0,095-0 . 13S 11g 
dry 

AP t..b cc 18-20 Chlorelh vylgarle 
llavicuh pdUculo•a 
Sceneduiw.t gu.adrlcauda 

4
5xto -6-:.lo!' 
sx104.sx1oS 
4xl04-4.6xl-05 

4,4-79,6" 
10.6-48.S 
8.3- 25.i 

Ryther (1954) 

Daphni• tMgna 0 , 13 .. dry A tblordla pyrenotdou 2xl0"3 mg dry vt/•l Sushchenya (195~a1 b) ea 
•-rted by Jorcensen (1966) 

O.phnia ~ 0.23-0.27 "8 
dry 

AF Lab 32p 
S•ccharomyce• cerevhi•• ca. Sxto3-9.6xl05 ... 7•96 Rlglu (1961•) 

Daphnl• !!&!!.! l.25•3,54 -
O,Ol·0, 44 -C dry 
2.8- 3.3 _, 
0,22-0.34 "I dry 

AP Lab lip 20 

5.35 

Chlorfllla vulaarh 

SIGsbtTQFIYSftf c,r.,,iUer 

5
lxt04 -2x10

4
lxl0 •6xl05 

ca, 10,8•104,4 

ca. 0.9·143,3 

llcllohon (1965) 

Dap!Jnla!!!Jl.!l! 2.8·3.J m, 

0,22-0,34 mg dry 
AP t..b 32p 20 E•cherhhia coli 

~vulgorh 
Saccharomycet cerevtsiae 
Tetrahya,ena pydfonds 

Sx105 ·lxl07 

tx104.1x106 6 
ca. Zxto • lxlO

2 ca, lxlO •3xlo3 

ca, 13.4-81,6 
ca, 12,6-67.2 
ca. S.Z-24,0 
ca , 20- 84 

McMahon and Rlglu (1965) 

D!Phnia masn., co. 1,3•3.3 
ca. 0.023-0,28 

AS Lab 32p 15- 25 Rhodotonlh glutinus 2.Sxl04 
ca, 6.5•141.3 Burn, (1969b) 

"'8 dry 

1!!2hn!!!!.Y.!!.! 0,112-0.164 mg 
dt)' 

t.eb CLC 18 Chloretla vulgaril 3 3co. 0 6,<10 -
22"103 J/al 

ca. 36-98 keratins and. LeellV-Leegvater 
(H?6i 

~ St1ddeodorff1ana 1.3-2.6 ,.. ~ Lab 14c s.1-n.s 1'at,ual auall>laae vi 
C,,.l•yde9nH teinherdti 
adldeod u • tt·• cer 

ca. ?.6..t03·83"103 ca. 3-177 Chltholc, Stt"ou., 
(191S) 

and Nobbs 

Daphnla porwh o.7-1.2 AS Heart L.. Canada 32p AB Natural a■ eaiblq;e. In t ltu 2,5•5,2(X·3,8) Baney (1973) 

,· ·•.
":,.::..... 

l)opl>nia parwla I.S orowru~d log L. , 
c.,ada 

3? p Aa Netur•l aut11bla1e In situ 1.6 Honey (1973) 
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