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AFFENDIX D: PART I - RESPIRATION RATES OF AQUATIC INVERTEERATES FOR VARIOUS TAXONOMIC AND FUNCTIONAL GROUPS
Lab or Temperature Respiration rate
— Tewen field Hethod c) x Comments Reference
PEYLOM: MOLLUSCA (%
Class: CGCastropoda
Bolisoma trivelvis t Mancmetric (Gilson respirometer) 5 1.00 Control dats; scclimated to 15°C snd starved Shesnon and Trama (1972)
15 3.3 26h; 86.3 =g dry tissue welight
20 4,60
Planorbis contortus L Folarogrephic (flow through chasber) 10 2.60 Acclizated to 10°C (4 days); fed sative foed; Calow (1975)
free movement; dry wt.= 1 og
Placorbis albss L Mancmetric (Warburg respiremeter) L] 0.84 Calculated from Tables 3 and &; Dry weight = Mason (1977)
1.0 =g (without shell)
Bithynis tentaculats L ] 0.59
20 0.58
Valvata piscinalis L ] 0.1&
20 0.67
Ascylus fluviatilus L Polarographic (flow ugh chasber) 18 4.00 Acclimsted to 18 C (4 days); fod native food; Calow (1975)
free movesent; dry wt, = 1
Ferrissia rivularis L Polarogrsphic (1) Caleculsted from Figure &; Specimens were Burky (1971)
ecollscred at night and {mmediately tested
10 0.26-0.25 Janusry -
0.26-0.48 March - April
0.53-0.51 Hay - June
0.48-0,40 July - August
0.40-0.32 September - Dctobar
0.26-0.24 Hovesber - December
0.37 X momthly rate
20 0.56-0.48 Jenvary -
0.56-0,% March - April
1.17-1.28 Hoy - Jume
1.28-1.28 July - August
1.12-0.88 Septesher - October
0.77-0.64 Fovesber -
0.91 ¥ wmonthly rate
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APPENDIX D, PART I (Continued)

Lab or Temperature  Respiration rate
Tewon fleld Method °c) =g C/eg C/day x 100 Comments Reference
Ferrissis rivularis(cont.) L Polarographic (?) 0 0.13 Calculated from Figure 2; scclimated to test Burky (1571)
4.5 0.16 te=perature
0.22 dry wt. = 1.38-1,62 ng
11 0.33
15 0.9
18 0.99
Class: Pelecypods
Plojdiom casertamm L Polarographic (flow through n 0.13 0; = I1; specimens active Jonasson (1964)
chasber) 0.43 = 19% dry wt = 1
Platdime casertanm L Polerographic (flow through 8 0.78 Dry wt, = 0.20mg = 02 = 1.0 Berg and Jonasson (1965)
cheaber) 16 0.38 =0.27 ng = =2.7%
Pleidiue casertanom L Manceetric (Warburg respirometer) ] 0.58 Calculated from Tables 3 and &, dry wt, = 1 mg Mason (1977)
J 20 0.42 (without shell) !
Scrobicularia plana L Polarogrephic (flow through chember) 0.5 0.20 Calevlated for a standard soail (dry wr. = 0.5 g, Hoghes (1970)
4.0 0.30 without shell); acclimated to ambient field
9.5 0.40 temparature in lab
13.5 0.64
17.5 1.02
22,5 1.42
o PHYLDN: ANRELIDA
Class: Wirudines
Ealobdells stagnalis L Manosetric (Warburg respirometsr) 8 0.67 Calculated from Tables 3 and &; dry weight = | mg  Mason (1977)
0 1.78 st sach temperature
Class: Oligochaeta
Potsmothrix hemmoniensis ric (W g Tespl ] 8 1.29 Caleulated from Tables 3 and &; dry weight = Mason (1577)
20 1.55 1=g
Enchytraeidae L Mancmetric (Warburg respirometsr) B 0.60 Mason (1977)
20 2.1%




APFENDIX D, PART I (Continued)

Lab or Temperature Respiration rate
Taxon field Method %) mg C/mg C/day x 100 Comments Reference
Tubifex tubifex L Polarogrephic (closed bottla) 5 0,53 X Dry weight = 72.2 mg; Oy > 85%; Fed Sediment  Brinkhurst st al, (1972)
: 10 0.46 = 55.8
15 0.87 = 56,6
20 1.15 = 58,7
Tubifex tubifex L Manometric (Warburg respirometer) 20 2,19 03 = 0,5%; acclimated at test temperature Palmer (1968)
- 5.66 = 1,00 for 3 days; Dry Wt. = 2.5 mg
12.89 = 3.0%
11,15 = 10.0%
12,88 = 21.0%
ubifex baratus L Polarographic (flow through chamber) 8 0,42 Dry welght = 1.09 mg; 0z = very low (L.7-2.47) Berg and Jonasson (1965)
0.15 = 4,30 mg;
0.55 = 1.78 mg;
specimens were active
Tubifex baratus L Polarographic (flow through chember) 1 0.05 0z = 1%; specimens were metive Jonasson (1964)
0.51 = 19%; Dry weight = 7
Ilyodrilus hammoniensis L g.w
.31
Ilyodrilus hammoniensis L Polarographic (flow through chamber) 8 0.20 Dry weight = 0.35 mg; 0, = very low (1.B-2.2%) Berg and Jonsasson (1965)
16 0.53 Dry weight = 0,23 mg
Specimens were active
Limnodrilus hoffmeisteri L Polarographic (closed bottla + BOD probe) 5 0.39 X Dry weight = 72.2 mg; 03 > B5%; Fed sediment Brinkhurst et al. (1972)
10 0.46 = 66,8
135 0.68 = 59.9
0 1.05 = 55.2
Peloscolex multiserosus L Polarographic (closed bottle + BOD probe) 5 0.85 X bry weight = 17.4 mg; Brinkhurat et el. (1372)
10 0.77 = 18.8
15 0,92 = 15.8
20 1.22 = 15.6
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APPENDIX D, PART I (Contimued)

Lab or Tesperature Respiration rate
Taxon field Me thod °c) o C/mg C/day ¢ 100 Comments Eeference
PHYLUM: ARTHROPODA
Class: Insectsa
Order: FPlecoptera
Iseniopteryz mebuloss L Polarographic (flow through chamber) 8 0.25 Oz =1w=g/l Caleulated from Pigure 2 Nagell (1973)
0.90 -3 (Curve B); acclimated & days
1.26 =5 and starved 96 h; Dry weight = 7
1.2 -7
1.26 -9
Bemoura cineres L Polarographic (flow through chamber) L] 0.63 = 1 g/l Calculated from Figure 3 Nagell (1973)
1.26 =1 (Curve B); acclimated for 1 day
1.61 =5 and starved 96 h; Dry Veight = 1
1.68 =7
1.61 -9
Nemours californics L Manometric 10 2.39 Dry weight = 1-2 mg; Acclimated 48 b Enight and Caufin (1966)
Diura namseni T 0.42 = 2 =g/l Calculated from Figure 4 Wagell (1973)
0.84 -3 (Curve B); acclimated 6 days
1.3 =5 and starved 96 h; Dry welight = 7
1.3 =7
1.32 -9
Acgoneuris californics L Manometric (Gilson respirometer) 15 1.0 July - Avgust; Dry weight = 5.4-11.3 ng Seiman and Enight (1975)
24 6.20
30 1.20
16 0.88 September; Dry weight = 11.3 ng
25 2.10
30 2.51
12 0.8 November; Dry weight = 18.28 mg
20 1.26
23 1.62

All specimens were scclimated 5-15 days and
starved 48 h.
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APPENDIX D, PART 1 (Continued)

Lab ot Tewperature Respiration rate
Taxon field Method fol_:} c/ x 100 Comments Reference
Acronesria pacifica L 2! ric (Cilson-Warburg apparatus) 1 .1 bry wefght = 10-40 mg; Acclimated for 48 h Enight snd Gaufin (1966)
1.56 = 50-80 -
0.99 = 100-200
i = 10-40
1.81 - 40-80
1.32 = 100-200
Pteronarcys californica L ic (c11 T PP ) 10 1.99 = 10-30 ; Acclimated for 48 h Knight and Gaufin (1966)
0.93 = 100-200
0.58 = 150-250
0.43 = 300-450
2,96 = 10-3
1.09 = 100-200
0.96 = 150-250
0.99 = 300-450
Classenis sabulosa L Hanometric (Cilson-Warburg spparatus) 10 2.5 = 10-40 ; Acclimated for 48 & Enight and Caufin (1966)
1.53 = 50-80
0.98 = 100-200
0 3.55 = 10-40
2.14 = 50-80
1.46 = 100-200
Preronsrcells badia 10 1.25 = 50
Arcypopteryx signata L ie (Cilsen-Warburg spp ) 0 2,63 Dry weight = 10-30 mg; Acclimated for 48 b Knight and Gaufin (1966)
20 &,15 = 10-30
Arcymopteryx parallels (cileon-Harburg spp ) 10 1.3 = 10-50 Enight and Gaufin (1966)
Iscperla folva L Mamometric (Gilson-Warburg apparatus) 10 3.2 = 10-40 Enight and Gaufin (1966)
Brachyprera spp. L ric (Gilson-Warburg epp )] 10 4,62 - 2 Koight end Caufin (1966)
Order: Epheseroptera
Lsonychia sp. L Winkler titration (closed bottle) 6.5 1.69 T Dry weight = 6.2 mg; Acclimated for 72 h; Ulanoski snd MeDiffete (1972)
artificial substrata provided; 03 = 951 of
initial




APPERDIX D, PART 1 (Continuad)

Lab or T Respiration rate
Taxon field Method : c) C/mg C x 100 Comments ___ Reference
Isomychia bicolor L Han ic (Cilson respi ) -7 144 X Ory welght = 4.0 mg; Values are means of B-hour Sweeney (1978)
3-8 1.78 = 2.7 rates during pulses;
5-10 1.91 = 4,6 Specimens collected and
5-11 2,14 = 3.0 immedistely tested;
6-11 2.88 = 2.8 subscrate provided
10-15 . =-2.3
Stenonems fuscum L Winkler titration (closed bottle) 6.5 1,40 X Dry weight = 5.2 mg; Acclimated for 72 h; Ulanoski and MeDiffett (1972)
srtificial substrate provided, 0p = 95% of initial
Stencnema pulchellus L Modi fied Winkler titration (closed 15 2.64 X Dry weight = 1.19 mg; Fed diatoms Trama (1972)
bottle) 20 .64 (Range = 1-2,01 =mg)
25 5.51
$tenonema bicpunctatm L Polarographic (flow through chamber) 20 2.20 Fro= Table 2. Dry welght range = 1.2-12 =g Rueger et al. (1969)
Manometric (Gilson-Warburg spparatus) 2.n
Stenonema canadensis L Polarographic 0.7% Rueger et al, (1969)
Mancmetric o0.85
Stemonems nepotellum % Polarographic 2.66 Rupger et al. (1969)
Manometric 1.91
Potsmanthus rufous L N ric (W B Tesy ) 20 0.61 From Figure 12. Dry weight range = 1.2-10.8 ng Rueger et al, (1969)
Baetisca laurentins L 1 0.66 From Figure 11. Dry weight range = 7 Rusger et al, (1969)
Leptophlebia sp. i ? 0.84 From Figure 12. Dry weight range = 7 Rueger ot al. (1969)
Ephemers simulans L 1 0.50 From Pigure 12. Dry weight range = 7 Rueger et al. (1959)
Ephemers simulans L Winkler tritration (closed bottle) 13 1.88 Substrate sise = none; Dry weight = 7 Eriksen (1964)
0.86 - -4 (leagth = 20-22 =)
0,55 - -2
0.87 = 0
1.79 =- 2
1.7 - &
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APPERDIX D, PART 1 (Continued)

Lab er T tare Respiration rate
Tamon field Method : c) »g C/mg C/dayx 100 Comments Reference
Ephemera simulans L Winkler titratioen (closed boctle) 13 0.29 07 = 0.6 eg/l; Substrate size = 2; Eriksen (1964)
0.57 - 1.0 Dry weight = 7 (Length =
0.57 = 3.0 20-22 mm)
0.87 = 5.0
Hexagenia limbata L Winkler titration (closed botele) 2,30 Substrate size: none; Dry weight = 7 Eriksen (1964)
1.67 -4 (length = 20-22 mm)
1.42 -2
1.1 0
1.99 2
1.99 4
1.60 0y = 0.45 =g/l; Class burrows provided
0.78 = 1.00
0.79 = 3.00
0.84 = 5,00
Closon dipterum L Polarographic (flow through cheamber) 8 0.63 03 = 1.0 mg/l; Calculated from Table 5 Nagell (1973)
0.84 = 1.5 {curve B); starved for 3 days
1.05 = 2.0 Dry weight = ?
1.11 - 3.0
1.17 = 5.0
1.19 - 7.0
1.21 - 9.0
1.23 = 11.0
Cloeon dipterus L Mancmetric (Warburg respircmeter) :; :-;l Calculated from Tables 3 and &, Dry weight = 1 mg  Mason (1577)
39
Caenis boraria : A Manometric (Warburg respirometer) 8 2.98 Mason (1977)
20 1.49
Order: Megaloptera
Lorydalus cormutus L Winkler titration (Closed botele) 20 4.6 Dry weight = 16.4 ng Browm (1978)
1.1 = 121.0 mg
1.6 = 129.0 ag
Order: Odonata
Ansx Junius L Mancmetric (Cilson resplrometer) 13 2.03-1.% Dry weight = 10.0-40.0 wg; Acclimated to test Patitpren and Enighe (1970)
1.02-0.85 = 85,0-150.0 temperature; substrate
0.75-0.69 = 225,0-275.0 provided; acrivity
2.66-0.95 Tange modarate
20 3.61-2,41 = 10,0-40.,0
1.94-1,64 = B5.0-150,0
1.46-1,38 = 225.0-275.0
1 Xangs




APPENDIX D, PART I (Continued)

Lab ot Temparature Respiration rate
Tamon fleld Mathod o) =g C/ng C/day x 100 Cosments Reference
Ansx jusiug (Cont.) L Manometric (Gilson respirozeter) 7 3.49-3.3 Dry wedght = 10.0-40.0 mg: Acclisated to test Petitpren and Knight (1970)
3.27-3.24 = 85,0-150.0 tesperature; substrate
3,17-3,16 = 225,0-275.0 provided; activity
3,31-3.24 renge =oderate
20 1.36-1.77 Summer males
0.90-1.89 Sumer females
Pyrrohosoms mymphula L r Mensured ar 10 "Best Estimate”; Tsble 1; X Dry weight = 20,74 mg  Phillipson (1970)
corrected to
8.5
Erythromea najas L Manometric (Warburg respirometer) a 0.95 Caleulated from Tables 3 and &; Dry weight = L mg  Mason (1977)
Order: Dipters
Arthocladinae L Manometric (Warburg respirometer) ] 0.7 Calculated from Tables 3 and &4; Dry weight = 1 mg  Mason (1977)
20 1.7
Chacborus flavicans L Polarographic (flow through chamber) L] 0.29 Dry weight = 0.95 mg: 0y = 1,8-2.2% Berg and Jonasson (1963)
16 1.00 = 1.00 =g; =2,0-2.2%
Specimens sctive
Chaoborus flavicans L Polarcgraphic (flow through chasber) 11 0.31 = 191; specimens active (profundal) Jonasson (1964)
Dry = ca. 1 mg
Cheoborus punctipennis L Manometric (Gilson respircmeter) 20 2,95 Winter; Dry weight = 7 (4th instar) Sigmon et al, (1978)
13.%0 Summer and Fall
Cuironomus anthracinus ) A Polarographic (flow through chamber) 8 0.12 Dry weight = 2.7 mg; ©07 = 1.0-2,11 Berg and Jonasson (1965)
16 0.80 - 2.6 og = 1,9-2.81
Chironomys snthracinus L Polarographic (flow through chamber) 11 0.20 0y = I% - profundal Dry weight = 17 Jonasson (1964)
0.3 = 19% - sublittoral
0.58 = 197 - sublictoral =
Chironomus punctipennis L Manometric (Warburg respirometer) 30 17.40 ¥ote high test temperature; Dry weight = 0,15 mg Ransom et al. (1971)
Chironomus plusosus L Mancmetric (Warburg resplrometer) 8 1.4 Caleulated from Tables ) and &; Dry weight = 1 mg  Mason (1577)
Chironopus plumosus L Mancmetric (Warburg respiroseter) 30 9.62 Note high test temperature; Dry weight = 1,05 mg Ransd® et al. (1971)
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Appendix D, Part T (Continued)

—— 1

Leb or Temperature Respiration rate
Taxon field Method (°c) mg C/mg C/day x 10C Commants Reference

Chironomus edparius L Monometric (Warburg respirometer) 20 4,81 Wormal shaking; X Dry weight = ca, 1 Edwards (1957)
4.96 Normal shaking x 2; (Acclimated 24 h)

Chironomus tentens L Manometric (Warburg respirometer) -3 1.1 Calculated from Tables 3 and 4; Dry weight=l mg Hason (1977)

20 3.5

Glypstotendipes polytemus L Volume respirometer (pressure constant) B 2,54 March Dry weight = ca, 2.02 mg Kamler and Srokosz (1973}
3,96 April (early)
3.63 (late)
0,01 o = 1.6% - 3.1% 0,
0,002 0p = 1.3 - 0.6% 03

Tanytarsus holochoris L Manometrie (Warburg respirometer) 8 0.9 Calculated from Tables 3 and &4; Dry weight = 1 mg Mason (1977)

20 2.4

Procladius pectinatus L Polarographic (Flow through chamber) 8 0.27 Spring dry wt, = 0,66 mg; 03 = 1.8-2,2% Berg and Jonasson (1965)
0,19 Winter dry wt. = 0.48 mg

Pseudodiamess arctica L Polarographic (closed bottle) 0 0,69 Calculated from Table 10 (X per day for 305 days): Welch (1976)
0,48 X Dry weight = 0.338 mg

Lauterbornia sp. L Polarographic (closed bottle) 1.10 3 Dry weight = 0,069 mg Welch (1976)
1.18

Heterotrissocladius oliveri L Polarographic (closed bottle) 0.49 X Dry weight = 0.104 mg Welch (1976)

Trissocladius sp. L Polarographic (clesed bottle) 1.0-1.2 ¥ Dry weight = 0,048 mg Weleh (1976)

Orthecladius sp. L Folarographic (closed bortle) 0.8-1.5 X Dry weight = 0,051 mg Welch (1976)

Class: Crustaces
Subclass: Malacostraca
Order: Isopoda

Asellus aquaticus L (Volumetric respirometer) 23 6.2 Dry weighet = 0.43 mg Prus (1972)
5.7 = 0.85
5.0 = 2,55
4.9 - 2,98
4,5 = 5,10
4.5 . = 5,53
5.2 X Dry weight = 2.81

D13



APFENDIX D, PART I (Continued)

Llab or '.I'Iq?xll:urn Respiration rate
Taxon fleld Method €) c/ Comments Reference
Asellus sgquaticus L Manometric (Werburg respireseter) 8 1.13 Caleulated from Tables 3 and 4; Dry weight = 1 mg  Mason (1977)
20 4,91 j
Asellus racovitzal : A Polarographic (closed BOD bottle) 18 1.76 Unfed; no substrate provided; Swiss and Johnston (1976}
1.99 Dry weight = 7
2,05 Fed Scesedessus
2,43 Anabagns
2,72 Oscillatoria
Order: Asphipoda
Gammaracanthus lacustris L Vinkler ticration (closed bottle) &-5 0.48 Dry weight = 149,31 mg Ivanova (1972)
0.52 = 106.70
0.58 = 63.99
0.75 - 21.23
0.89 = 10.66
1.02 = 5.33
nn = 2.13
1.94 = 0.8
Gamarus pulex ) Manometric (Warburg respirometer) l; ;.;; Calculated from Tables 3 and 4; Dry weight = 1 ag Mason (1977)
Order: Mysidacea
Mysis relicta L Modified Winkler titration (closed 0.9 1.4 X snnual tempersture in Char Lake Lasenby and Langford (1972)
bottle) 5.3 3.3 in Stony Lake
Dry weight = 1 mg (Acclimated 24 h at each
temperature)
Mysis relicts b3 Polarographic (closed bottls) 4 1.8 Dry welght = 5 =g Foulds and Roff (1976)
Order: Decapods
Caridins fernandoi E Winkler titratfon (flow through chamber) 28 :.I Dry weight = 3.5;;: Standard metsbolism Wycliffe and Job (1977)
l:( - 3.;: Routine sstaboliss
37 = 52.5
11.2 = 3.5; Active metsbolism

m.‘__u____—._d.!




APPENDIX D, PART I (Continued)

Lab or T rature Replration rate
_Taxon_ fleld Method ) mg Clmg C/day x 100 Commente Refarence
Austropotarnobius pallipes L Polarographic (closed, mixing 10 0.3 Dry weight = 1.2-2.2 mg; standard metabolimm Suteliffe ot al, (197%)
respirometer) 0.7 = 0,11 active metaboliem
0.6 = 0.11
0.7 = 0.18
1.0 = 0.30
0.3 = 0,41
1.0 = 0.41
Pacifastacus lsnjusculus L Winkler titration (closed bottle) 20 0.7 0z = 1.67 mg/1; Dry weight = 2.4 5 Moshiri et al. (1970)
0.8 -2.2%
1.4 = 5,02
2.2 = 7.00
Paci fastacus lenfusculus 1 Modi fied Winkler titration 15 light dark Experimental conditions; males only; scclimsted Moshirl et al. (1971)
(closed bottle) 1-2h, starved 48 b
5.1 6.5 Dry weight = ca. 0.371 g (sssuming ash - 10% of
5.3 6.9 = ca. 0.733 dry waight)
.1 1.3 = ca, 6.071
0.6 0.7 = ca. 12,987
3.0 39 - = ca, 5,041
2.5 0.9 1.0 X Dry weight = ca, 1.832
5.0 1.2 1.7
10.0 1.3 1.8
15.0 2.6 3.3
20.0 2.0 2.3 =
1.7 2.0 X for all tesperatures
Subclass: Branchiopoda
Order: Cladocera
Daphrias galeata L Winkler titration (closed bottlae) 10 13.0 Algas concantration = 5:10’ cell/1l; Dry weight = 7 Larow et sl. (197%)
&4.1 = 5x106 (probably
46,2 = 10x1 0.001-0.03 ug)
7.7 = 5xlf
62,1 - mu“
77.2 = 10x10
Daphnia pulex 1 1 ; ; 15.5 Light intensity: O f.c.; Dry weighe=0,003-0.056 Bulkema (1572)
23,7 14 g
58,2 110

D15




APFERDIX D, PART I (Comtinued)

—TLab or Temperature Respiration rate
Taxon fleld Method ®c) Cleg C x 100 Comments Referonce
Daphnis pulex L Winkler citration (closed bottle) 20 18.2-19.2 Range in light; Dry weight = 0.0036 =g Tezuks (1971)
Daphnia pulex 1 Manometric sand Winkler 20 2.6 Dry weight = 0.003 mg; starved 24 h Richman (1958)
Warburg snd closed bottle 15.6 = 0,009
13.8 = 0,016
18.8 =- 0,020
19.8 = 0,026
15.5 = 0,046
Daphnis sagna L Polarographic BOD probe 18 14.6 Food concentration = S-kl.ﬂ: uaful. Dry weight =  Kersting and Leeuv-Leegwater
(closed, circulating chamber) 17.5 = 4. 2x10 0.138 =g (1976)
11.8 = B.4x] &
8.5 = 17.7=10
Daphnis magss 4 1 t 14.8 Sushchenys (1958b) as cited by
Ivanova (1970)
Daphnis lo: ina L Winkler titration {closed bottle) 16-18 12.1-13.5 Range (in dark); Dry weight = 0,0011 =g Tezuka (1571
Daphnia longispina H ) ] 16,02 Manuilova (1958) as cited by
Tvancova (1970)
Daphnia longispina ? ] v 14.6 Shushkina and Pecen' (1964) as
cited by Ivanova (1970)
Daphnia cuculats ? 1 4 16.1 Manuilova (1958) as cited by
Ivancwa (1970)
4
Daphnis hyalina ¥ | 3 0.9 Seston concemtratfon: 0.8 cal/l; Dry weight = 7  Blarka (1966)
1.4 1.4
2.5 2.5
L ? 5 5.0
10 8.4
20 17.9
F ? 5 4.2
10 4.6
20 8.0
Disphanosoma brachyures ? ] 1 27,1 Sushchenya (1958b) as cited by
Ivamova (1570)

Dis




APPENDIX D, PART 1 (Continued)

Lab or ~ Temperature Respiration rate
Taxen fleld Method (°c) ng Clmg Clday x 100 Comments Reference
Bosmina longiroscris ? ? 4 18.5 Sushchenya (1958) as cired by
Ivanovs (1970)
Bosmina coregoni & 3 1 17.0 Manuilova (1958) as cited by
Ivanova (1970}
Simocephalus vetulus 2 ? T 13,1 Sushchenya (1958) as cited by
Ivanova (1970}
Simocephalus wvetulus 1 ? ? 15.4 Manuilova (1958) as cited by
Ivanowa (1970)
Simocephalus yetulus L Manometric (Cartesian diver) ? 5.7 pE= 4; Dry weight = 0.0629 ng; Resting rate Ivanove and Klekowsk! (1372)
9.6 4.8
9.6 5.8
9.6 6.9
9.8 8.7 = 0.053
VUinkler titration (closed bottle) 2).6 5.0 = 0.063; ordinary rate
19.5 &.8
16.1 5.8
13.5 6.9
20.1 8.7 = 0.052
Ceriodaphnia reticulata L 1 15 18.0 Food conrmmption = 1.12 eal/eal/dsy, Dry Gophen (1976)
(closed battle) 2 20.0 = 2.72  welght = 0.0021-0.0041ag
7 50.0 = 2,91
Leptodora kindtii L Msnosetric (Scholsnder respirometer) light dark Illmmination condition; Dry weight = T (length = Moshiri et al. (1969)
H 10.6 3.8 female 6.7 mm): (Acclimated 1 h
7.8 &0 {ovigerous) at each tempersture)
9.4 4.0 =ale
135 90.3 &3.6 female
51.9 30.4 (ovigerous)
261.9 162.7 female
160.0 81.6 - {ovigerous)
845 4£7.1 x
todora kindgii L ? Measured at 12.5 Dry weight = 0.051 =g Billbriche-Tlkowska and Ksrabin
16 #nd corrected (1970)
to 20
n?




AFPENDIX D, PART I (Continued)

Lab or Temperature Respiration rate
Taxon fleld Method °c) mg Clog C/dayx 100 Conments Reference
Subclass: Copepoda
Copepoda F Modified Winkler titratfon 18-20 17.8 Light; dry weight = 0,003 mg; Depth é m; ambient Bishop (1968)
(elosed bortle) 20.4 Dark pressure
14,5 Light
15.1 Dark
10.8
9.1
7.5
Disptomus kenai L Modified Winmkler titration 2 27.2 i fer 1900-1500 h; Dry weight = T (Probably Duval and Green (1976)
(closed bottlie) La.8 X for 1500-1900 h ca. 0.005 mg)
Pisptomss ashlsndii L Modified Winkler titration 46,7 I for 1900-1500 b; X Dry weight = 0,005 =g Duval and Green (1976)
(closed bottle) 7.8 X for 1500-1900 h
Disptomus oregonensis L Modified Wickler titration 22-23 19,4 Adult female; Dry weight = 0,011 ng Richmen (1964)
Disptosus pregonensis L Micro-Winkler titration Fed Stgrved Food condition; Dry weight = 0.0048 mg Conita (1968)
(elosed bottle) 10 14,5 10.8
15 19.) 13.2
0 30.1 1%.8
DLaptomus siciloides L Micro-Winkler titratien 10 11,9 5.6 Food condition; Dry weight = 0.0032 mg Comita (1968)
(closed bottle) 15 34.3 30.0
20 52.4 44,8
tomus septopus L Micro-Winkler titratien 15 1.2 8.0 Yood conditiem; Dry weight = 0.022 og Comite (1968)
(closed bottle) 0 17.9 14.9
Disptosus clavipes 8 Micro-Winkler titration 15 11.7 11.6 Food condition; Dry weight = 0.028 oy Comita (1968)
({closed bottle) 20 16.5 15.7
Disptomus srcticus L Micro-Uinkler titration 10 3.6 Food condition; Dry weight = 0.300 =g Comita (1968)
(closed bottle) 15 b4
0 6.4
Disptemus graclloides L Winkler etieration (closed bottle) 0.5 0.9 X Dry weight = 0.006 og; Note low temperatures Ostapenya et al. (1969)
2.5 1.2
1.9 1.3




APPERDIX D, PART I (Continued)

Lab or Tmsntu“ Respiration rate
Taxon field Method cc) mg C/mg Cfday = 100 Comments Reference
Cyclops varicans j Polarogzaphic electrode 16 5.7 i normal rate; Dry weight = 0,020-0.031 mg Chaaton (1969)
(clesed respirometer) 52.6 X after 9 h of anaerchiosis
Macrocyclops albidus L Manometric (Cartesian diver) 21 25,0-46.0 Wauplii; Dry weighe = 6:!0-5-4:10"' mg Klekowsk{ and Shushkinz (1966b)
10.0-20.0 Copepodids; = 4x1074-0,010
10.0 Adults and Stage V Copepodids; = ca, 0,032
Limnocalanus macrurus F, L Polsrographic electrode (closed bottle) 0.2 10.7 Dry weight = 0,0003 mg; Calculated from Figure 1 Roff (1973)
6.7 = 0,
6.4 = 0.0016
4,3 = 0.0060
3.4 = 0.0100
2.7 = 0,0300; Calculated from Figure 2
3.0
2 3.2
&4 4.1
10 8.3
15 9.6
Colamoecis lucani L Micro-Winkler titration 25 13,3 Food concentration = 1x10% yeast cells/ml; Dry Green (1975)
(closed bottle) 28.5 » 2210} ©  weight = 0,0023 mg
33.3 = 4:104
52,3 = 6x10
Acclimated to experimental temperature 36-48 h
PHYLUM: ROTATORIA
Ty Brachionus calyciflorus L Micro-Winkler titration 20 Fed Starved Food condition; Estimated Dry weight = -5 Calkovskays (1963)
(closed bottle) 181.5 30.3 from (Pilarska 1977c)= 6x10 | mg
141.8 22,7 - 8x107%
113.4 18,2 = 1x107%
9%.4  15.1 - 1.2x107*
81,0 12.9 = 1,4x1074
66.7 _10.7 _ = 1,7x107%
113.2 18.3 X o
65,7 Geand X
Brachionus calyeiflorus L Hicro-Winkler titration 10 0.6 Dry weight = 1.69x107% mg Pourriot (1973)
(closed bottle) 15 3.4
20 50,5
23 64,6

19
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AFFENDIX D, PART 1 (Continusd)

Tab or Tex Ton rtate

Tazon fleld Method (°c) =g C/eg C/day x 100 Coements Reference

Brachionus rubens L Manometric (Cartesian diver) 20 81,4 Food concentration: 1x107 algal cella/1; Dry weight Pilarska (1977%)
24,1 mo‘ = 7.6x10°% ng; Age 12
29.0 ;
49,1
24,5 I.tl.

2.4

40.8 :E; »1.1x10"% mg: 24 b

28.0 mo‘

7,6 1x10?

41,8 1x107 »1.4x10"% mg; 24 b

29.0 1x10® (ovigerous female)
7.6 1x10°

=9.3x10"3 mg; 13-24 b

Brachionus plicatilis A Maccmetric (Cartesien diver) 0 16,3 Senile adult; bq Mnt = 1.58x107% =g Dochan (1973)
67.7 Postovigerous adul -

35.0 Ovigerous female {2 egge); = 3. ihlﬂ_‘

38.1 (1 egg); = 2.52x10°

26,0 Adult * 1.58x10"

37.1

40,1

30.0

7.6

30.3
3.4

{ 35
ey 22
R 2.9 X adult rate

Bhinoglena fromtalis L Micro-Uinkler ticration
(closed bottle) 3}

19.1 T Dry weight = 1.27210°% ng: Acclimated 15 min Pourriot (1973)
260
26.6
3.6
42.4

91.8 Dry weight (Biowass) = 0,050 mg/ml; Acclimated 24 h Duval and Green (1976)
23.0 to sach tempersture, X Daily rates (Figure 1)
n.0

UBGEw

Zooplanktor (Disptomus kenal, L Modified Winkler titration
Dlaptomus tyrelll, Holopedium {closed bottle)

gibberrum, Daphais roses)

855

— . - ———




APFERDIX D, PART I, (Continued)

Tab or T rature Respiration rate
Taxon flald  Methed ) mg Cleg Clday x 100 _Coments Reference
Zooplankton (primarily copepods) k4 Modified Winkler ritration 18-20 2.1 Dry weight/individusl = 0,000% wmg; Csptured at Biskop (1968)
(closed bottle) 5M-Tested at 5M
4 6.2 = 0.00101 n- &5n
28.0 = 0.00302 454~ 5M
8.7 = 0.00336  45M- 45M
4 7.3 = 0.0030-0,003 mg
8 9.2
12 10.7
18 15.0
20 20.4




PART II: RESPIRATION RATES OF AQUATIC INVERTEBRATES
AS A FUNCTION OF BODY WEIGHT AND TEMPERATURE
FOR VARIOUS TAXONOMIC AND FUNCTIONAL GROUPS
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APFINDIX D: PART 11 - EESPIRATION RATES OF AQUATIC INVERTEBRATES AS A FUNCTION OF B0DY WEICHT AND TEMPERATURE FUR VARIOUS TAXONOMIC AND FUNCTIONAL GROUPS

Tesperaturs

Taxon c) Method tration Cleg c/ inal tion snd comments Reference
PHYLIM:  MOLLUSCA - —
Clasm: Gantropods
Planorbis contortus 4 Polarogrephic e 0.04y0-325 log R=0,2040.68 log W (R in ul 0/ind/h) W in mg AFIN Calow (1975)
(flow through chesber) (ca. D.3-1 mg)
10 re0, 070342 log B=D.4540,66 log ¥
15 re0,125°0-340 log B=0.6740, 664 log ¥
Potamopygus jenkinsi 10 Manowmetric R=0.005y"0-176 Log 1000 R=0.194+0.824 log 100 W (R {n ul/fnd/h) W fnmg  Lewton and Richards (1970)
(Carteaian diver) wet wt, (0,02-10 mg Dry weight)
(Cilson respiromster)  R=0,010w-0.21 log 1000 R=0,23440.795 log 100 W _
-0,34
Ancylus fluvistilis 4 Polatographic B=0,0068" 0" log R=0.14740.659 log W (R in ul Oz/dnd/h) W in mg AFIN Lavron and Richards (1970)
(flow through chasber) (ca. 1-9 »g)
10 re0.066u~0- 31 log R=0.41540.693 log ¥
18 r=0. 1777032 log R=0.84140.677 log W

Class: Plecypoda

Pelecypoda 20 1 2=0,012¢"0-28 1=0.094°+721 (R 1n ng 0y/ind/h) W in mg AFDM; calculated
from data on freshwster species

Serobicularis plans 0.5 Polarographic electrode R=0,00185 0-22% 2717877757 (3 45 41 Op/tnd/m) ¥ 4n g dry wr. (20-1000
(flow through chasber) =g dry weight - tissve)
4.0 »=0,0026w0-242 2=102,22370-7580
9.5 R=0,003570- 233 R=138,84y 0.7580
13.3 &=0,0054u"0+ 249 re212, 18007673
17.3 R=0, 0071w~ 0- 440 k=279, 76W “'::::
o.
2.3 w=0,01204°0- 23 na79.8M
30.75 R=0,0042°1* r=164,25¢ O

Winberg et al, (1973)

Hughes (1970)
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APPERDIX D, PART 11 (Contimued)

T rature
PR .| 1’-9 _Hathed len nal and ts Reference
FHYLUM: ARTRROPODA
Class: Insecta
Order: Plecoptera
-5
Acroneuris californies 12-30 Manometric 22121075 6278,34680,6(T)-144,8(17)  R=-6278.3-680,6(T)-14.88(T2) (R in ul/g dry we/h) Hetman and Knight (1975)
(Gileon respiromster) T io °C (July-August); scclimated 5-15 days at 24°C
15-30 Be2.1x1070 ~613.3488,5(T)-0.916(T2)  R=-613.3+88,5(T)-0.916(12); (September)
6-24 Re=2,1x107° 772,1-83,4(T)-3.74(T%) R=772-83.4(T)-3.74(1%); (Hovesber); all specimans
were seelimated to 24/
Order: Ephe=meroptera
Isomychis bieolor 12,5-28,5  Mamosetric 2=0,013450.225(70.031 log ®=-0.225 log ¥ + 0,31 log T-0.193 (R in ul Op/mg Sweeney (1978)
(Gilsom respirometer) dry wt/h); W in mg dry vt (T in uC); 0,01-2 mg dry wt
Order: Odonata
Anax jynius 13 Hanometric Re0, 0422903153 log R=3.268-0,3153 log ¥ (R in ul Oy/g dry wt/day) W in Petitpren and Ruight (1970)
(GLlson respirometer) g dry we; (0.02-400 dry wt)
20 R0, 058702410 log R=3,402-0,2410 log ¥ (0,004-30 g dry we)
7 =0, 038400300 log R=3,227-0.0300 log ¥ (0,002-30g dry wt)
Pyerhosoma mysphula 16 Manometric R=0,057w"0+ 316 log 100 R=0,684 log 100 ¥-0,320 (R ia yl Op/ind/h); Lawton and Richards (1970)
(Cartesian diver) V in og wet wt. (0.05-60 mg dry wt)
Winkler titration =0, 068070+ 12 log 100 R=0,822 log 100 W-0,397 (acelimated to 10°C
{closed bottle) for & months)
Order: Hemipters
gigara slternats 12.5 Manometric p=0.0170-101 2=0.825% 0190 (3 4 1 07 mg dry wE/h); ¥ in wg dry we.;  Sweenay and Schmack (1377)
(Gilson respirometer) caleulated from Table & (Dry welght = 7)
16.5 =0, 037a~0+ 196 pel.4gum0-1%4
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APPENDIX D, PART IT (Continuad)

Tesperature
Taxon °c) Method ration [ inal tion and comments Reference
Sigers alternats (Cont.) 0.5 :::_:m , Re0.041u"0-30 r=2.00 w030 Sweeney and Schaack (1377)
ilson respiroseter’
25.0 R=0.06%0-33% Be3,326w 0399
Order: Diptera
Culex pipteps 5 Mapomerric Re0.017u0-814 Mone (estimated froa Figures 1-3); 0.018=0.32 ng dry = Buffington (1969)
(Gilson respirometer)
Re0.121970-293
Re0, 151970254
Paeudodismess srctics 0 Polarographic r=0,004870+3% 1n R=-1.22740.620 1n XV (R in ug 0z/ind/h); W in mg dry Welch (1976)
(closed bottle) wt (calculated from Table 7); dry wt = 7
023
Lauterbornia wp. 0 Polazograghic R=0,00715° In §=-0,843141.028 In X¥ Helch (1976)
(closed bottle)
Beterotrissocladius oliveri o Polarographic R-0, 0025w~ 0264 1n R=-1.90240,7360 In XV Melek (1978)
(clesed bottle)
Trissocladiug sp. ] hllmttmh-l: 2=0,00479~0-235 In R=-1.24240,7652 In XV Helch (1976)
{closed bottle)
Orthocladius sp. 0 Polarographic R=0, 00250207 In R=0,93240,79 1n W Welch (1976)
(closed bottle)
Tanvpus punctipennis 5-30 }u;\un tltr;e;.oa R=0,004270+823 None: 0.392 mg dry wt Olah (1976)
closed bottle
Re0.00627°+825 0.064 ng dry wt
®=0,002670-413 0,020 g dry wt
caleulated from Figure 5
glytocendipes polytomus s Manomeszic r=0.0348u°0-33 103067 (2 tn u) 05/184/b); W= =g wet vr (0.202-5.04 Kamler amd Srokosz (1973)
{ ric P ) eg dry wt)
Chironomus riparius 10 Manometric g0, 02302 2= 0-29(p 10 ul/mg dry we/h); W tn =g dry vt (0.1-2.0 Edvards (1957)
(volumetric respirometer) mg dry wt); calculated from Pigure &
20 R=0,061y"0+30 R=2.61070+30

D25
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AFFENDIX D, PART IT (Contimmad)

T —————

Temperature
Taxon °c) _ Mathod ration Clug Cldey) Original squstion and comments Ref
Class: Crustaces
Freshwater Crustaces 20 1 #=0.0020w~0-213 20.16%787 (3 4n ul 0y/4nd/k); W 1n g wet we (0.0086- Suschenys (1969)
0,173 =g dry we)
=0, 0056w 0-213
R=0.0564-0.213
Subclass: Malacostraca
Order: Isopoda
Asellus agusticus 3 Hanemetric R=0.069w~0-133 1=0.45W-573 (3 1n u1 0;/1nd/B); ¥ tn mg dry w Pras (1972)
(vol ric respi ) (1.06-6.4 mg dry wt)
Order: Asphipoda
Gamarscanthus lacustris 45 Winkler titration B=0.0064 w0.201 2-0.07780-7%% (3 4n =g 02/ind/M); ¥ in g dry wt Ivanova (1972)
(closed bottle) (2.3-213.3 dry wt)
n R=0.01265~0+228 0. 1477772
15-18 »=0.008w 223 pe0.093°*77
Order: Mysidaces
Mysts relicta 6 Modified Wirkler 00,0410+ 221 2=0.0024%+77% (3 1n mg 07/1nd/b); ¥ in mg dry wt Lasenby and Langford
citration (closed (0,098-1 =g dry vt): acclimated 24 b (1972)
bottle)
Mysis relicts 4 Polarogrephic electrode R=0.0255w0-222 log R=0.178940.778 log W (R in ug Op/ind/h); W in mg Foulds and Roff (1976)
(closed bottle) dry wt (0.5-20 ng dry wt); resting
el 39090297 log Re1.91740,703 log ¥ (1.6 cn/sec = swimaing speed)
Re2. 790w 0285 log R*2,21840,716 log W (2.1 cm/sec)

8
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APFENDIX B, PART II (Comtinued)

‘esperature
Taxon °c) _Method Respiration (mg C/mg C/day) ~~ Original equation and comsents Roference
Disptomus srcticss 5-25 Micro-Winkler log B=0.075 0,029 (T)-0.547 log R=0,0288 (T)-0.647 (R in 1 o,n-m.) Tia% Comica (1968)
titration (0.30C =g éry welight)
Lissocalanus sacrurus 0.2 Polarographic &=0,0743~0-287 r/w=5,6150-0-287 (mpy 1. vg 0,/ug dry wt/h) W= g dry we Roff (1973)
electrode (closed (0.003-0.030 eg dry vt) e
bortle)
0-15 log 8=0.016 0.0317(T)-1,271 log R=0,0317(T)-1.2711 (R fn pg Oz/ind/M); T ia °¢C
Calamoectia lucasi 10 Micro-Winkler R=0,0219-0.404 log R=0.8933-0.404 log W (R in ul Oy/mg dry wet/h); W in mg  Gresn (1975)
titr:t;.nl (clmad doy wro (6.00015-0.0012 ng. dry wt) 2 :
botele
15 =0,021970:3439 log R=0.9510-0,3439 log W
20 Rr=0,0289~0.4000 log R=1,2063-0,40000 log W
25 R=0,032¢~0-3806 R=0,0324~0+3806 log R-1.398-0,3806 log W
varigble log R=0.023 0,035(T)-0.38(log W)+  log R=0.0356(T)-0,3823(log W)40,4892
0.49
Mac: 21 Manometric Rr=0.32790+35 =2,27w"+%% (R 1n ul O,/ug/h); W in g wet wt (0.001- Klekowski and Shushkina
(Nauplii) (Cartesian diver) 0.003 mg dry wt,) (1966b)
Zooplankton 18-20 Modi fled Winkler R=0, 355044 r=12,00°2*% (R 0 41 0,/mg dry wt/h); W in mg dry Klokowski and Shushkina
titration (1966a)
& R=0,308%~0.%% r=10,44°0-9%
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APPENDIX E: NONPREDATORY MORTALITY OF ZOOPLANKTON
AND BENTHOS

PART I: NONPREDATORY MORTALITY RATES OF ZOOPLANKTON
AND BENTHOS

PART II: UPPER AND LOWER LETHAL TEMPERATURES OF
ZOOPLANKTON AND BENTHOS

El




1. The definitions of abbreviations and symbols used in Appendix E,
Parts I and II, are given below:
@ at ’
ca. approximately
CI-Cv copepodids 1 - V of Copepoda
C carbon i
*c degrees Centigrade
F field study
K constant
L laboratory study
pg microgram
NI-NVI nauplii I - VI of Copepoda
NPM nonpredatory mortality
? unknown or could not be determined from data
ULT upper lethal temperature
Vs varied seasonally

X mean

E2




PART I: NONPREDATORY MORTALITY RATES OF
ZOOPLANKTON AND BENTHOS

E3



AFPENDIX E: PART I (Continued)

Flald Temparature Nonpredatory mortality
_Texom or leb (°c) Food Coments (e C/mg C/day) u 300 eferance
PHYLIRM: MOLLUSCA
Class: Pelecypoda
Anodonta smatina | : vs natursl assemblage X datly WPM = snoual NPM/365; predatory Fegus (1966)
mortality sssumed to = 0
5-6 years old 0,05
6-7 years old 0.07
7-8 years old 0.10
8-9 years old 0.23
Clase: Gastropoda
Ly=sse obrouss L 10 Elodes sp. end Ludwigis op. FPM was significantly correlated with 0.5% Mateice (1976)
15 temperature 0.29
17 0.36
20 0.50
5 1.80
26 1.1
PHYLUM: ARTHROPODA
Class: Imsecta
Order: Trichopteras
Potesophylax cingulatus ¥ vs detritus Cages in the streas excluded predators; otto (1975)
Wovember 0.22
Decezber 0.38
Janusry 0.38
February o.11
HMarch 0.07
April 0.17
May 0.10
June 0.85
July 1.95
August _ 8.98
Annual X 1.32

EA
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APPENDIX E: PART I (Continued)

. Fleld rature Nompredatory mortality
_Taxon lab C ood Commenta (mg Cfmg C/day)y 100 Reference

Class: Crustacea
Subclass: Malacostraca
Order: Asphipoda

Byalells asteca 1 10 ? To lst instar survival ﬁ Cooper (1953)
15 ? .
20 T 0.55
23 | 0.61
Gammarus spp. L 7.1-11.2 Csbombe #p., Myriophylums sp. , NPM estimstes are based on control dats 0.78-1.23 Ginn et al. (1976)
11.7 and green algas 0.49-0.63
25.5 0.60-1.00
26.5 0.40-1.10
7.7 %.00-5.80
Gammarus pulex L 15 X L WPM ts given at 21, 42, and 70 days for 21 42 10 Willoughby and Sutcliffe
decayed elm and oak leaves each food type o L] 0 (1976)
undecayed alm snd oak leaves 0 o 0
green grass 0.68 O0.48 0.36
Clavariopsis op. o 0.60 0.48
Zygogonium ep. 0.81 1.43 1.43
brown grass 0 o 1.14
no food 1.78 3,03+
Tricladium op. 1.19 1.52
1,09 2.16
0.3 0.30
Subclass: Brachicpeda
Order: Cledocera
Ir -4
Daphats pulex L 15 =31 . v = e females; IF = females 1.19  0.98 Craddeck (1976)
18 B, 1.35 0.98
21 5,55 1.06
2% 6.25 1.85
27 4,55 2,38
30 63,28 57.14
33 400,00 400,00

# Percent NPM for 33 days. ES



APPENDIX E: PART 1 (Comtinmued)
Field ‘I‘-psntun Nonpredatory mortality
Taxon or _lab (c) Food Commenta
Dephnia pulex 1 4 K Chlewydomonas mocurusi Density in 25 =l of medis: ; 1.5 Frank et al. (1957)
2.7
4 1.88
L] 1.82
16 1.82
24 1,96
2 1.96
Dephois galeats L .;i Chloralls »p. Median 1 mortality/day [:] Ball (1964)
1 Agkistrodesmus ep. 0.33
20 ard other gresn algae o.mn
5 1.66
Dephnia roses r vs Vs 6-14 July 0,33 Dodson (1972)
14-20 July 0.70
20-25 July on
25 July - 1 August 0.36
1-8 Auguat 0.40
B8-15 August 0.59
15-22 August 0.37
22-29 August 0.18
8 August - & September 0,83
X 0.57
Baphnia roses r vs vs Predation was conaidered negligible; Clark and Carter (1974)
Hsy 0.05%
June 0.15
Jaly 0.12
Auvgust o
September 0.04
Octobar 0.0%
Dsphais spp. ¥ vs vs L NP¥/dsy was estizated sssu=ing that Leptodors Wrighe (1965)
kindti{i was the only predstor;
April-June 0.12
July-August 0.17
E6




APPENDIX E: PART I (Continued)

Pleld Tesperature Nonpredatory mortality
Taxon or lab °c) Food Comments (ng C/wg C/day) x 100 Refersnce
paphnis retrocurva ¥ ws vs Predation was considered negligible; Clark and Carter (1974)
May 0.14
June 0.10
July 0.15
Avgust o
September 0.02
October 0.03
Disphancecma F : 4 May ] Clark and Carter (1974)
lsuchtenbeygimms June o
July o
Auguat 0.02
September 0.09
October 0.1
Ceriodsphaia reticulata L. F 23 in lab 1 Lab and fleld experisents yleld the smme 1.62 Hall ec al. (1570)
20-26 in Fleld results
§imocephalus serrulatus | A 23 im 1ab ? Lsb and fleld experiments yield the smme 2.5-2.7 Hall ot al. (1970)
20-26 in fleld results
Subclass: Copepoda
CIII-
Calanus helgolandicus L 14.7-15.3 Prococentrua micans @ Data ave presented for 3 life periods Egg-Cl CI-CIII Adule Paffenhofer (1976)
70.9 v c/l 0.5 0 [']
41.8 ug C/1 0.60 0.25 o
inium polyedra &
1.0 pg C/1 ] [ o
Q?lm- splend L]
vg C/ 335 049 O
%m borealis #
«3 ug C 4.80 0.3 o
49.9 ug C/1 .9 0% 0,32
102.3 wg C/1 1.1 0
100.6 ug C/1 0.89 0.26
Calanus helgolandicus * 15 Thalassiosirs sp. @ Mullin and Breoks (1970)
177 wg C/1 2.3
66 ug C/1 1.50




APPENDIX E: PART 1 (Continued)

~Fiald Tezperature Nonpredatory mortalicy
Taxon or lab (%) Food Comsents (mg Cl/mg C/day) 5 1an Reference
Calarus helgolandicos L 15 Cyenodiniue splendens & Data was calculated assuming & mean life Paffechofer (1971)
95 ug C of 36 deys 0,33
Lauderics Borealis @
%9 ug C/1 0.72-0.81
101 wug ¢/1 0.05-0.15
36 ug C/1 1.38-1,53
Rhincalszus nasutue L 135 Ditylus sp. @ 145 pg C/1 0.66 Mullin end Brocks (1970)
15 Thalassiosira sp. @ 196 ug C/1 1.47
10 Thalassiosira sp. & 352 ug C/1 1.50
10 Ditylum sp. @ 200 ug C/1 1.15
Copepod nauplil F 17-18 natural assemblage 0.60-1.74 Petipa et al. (1970)
Parscalsnus sp. r 17-18 natural assemblage Copepodite I - III 0,27-0.62 Petipa ot al, (1970)
Copepodite IV - VI 0,461-0,46
Dlspromus clavipes L 20-25 1 Egg-NTI 15.55 Gehra sad Robertsom (1975)
WIV-PVI 4.26
CI 0.70
cI1 1.09
cIIn 0.67
cv 0.38
o 0.91
X 1.47-2.5
Omnivorous zooplankton F 17-18 natural assemblage 0,98-1,31 Petipa et al, (1970)
Carnivorous zeoplankton r 17-18 natural assemblage Primary camivores 0.74-1,33 Petipa et al. (1570)
Secondary carnivores 0.94-0.96
Tertiary carnivores 0 -2
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PART I1: UPPER AND LOWER LETHAL TEMPERATURES
OF ZOOPLANKTON AND BENTHOS
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APPENDIX E: PART II (Contimsed)
Acclination Lower lethal Tpper lethal
__Taxon _ Comments tesperature (°C)  Exposuretime  tespersture (°C) temperaturs (°c) Reference
PHYLIM: MNOLLUSCA

Class: Pelecypoda

Corbiculs mamilensis ’f long term & : ; Mattice end Dye (1976)
15 2

Corbiculs manilensis 10 several minutes 43 Teom (1971)
Corbeuls mentlensis 23 4 days 3 Mabel (1970)

Class: Gastropods
Theodoxus fluviatilia Aeclimarization increased tolerance varisble 36-38 Skoog (1976)
Lysnes peresrs varisble 36-38 Skoog (1976)

PHYLOM: ARTHROPODA
Class: Crustacea
Subclase: Branchiopoda
Order: Ancstracs
Tricpe lengicendstus 1 20 minutes &0 Hillyerd and Vinigsr (1972)
Themnocephalus platyurus ) 1 hour 42 Hillyard snd Vinigar (1972)
pranchipus serratus Adults 1 : § 22 Altman and Dittmer (1966) as
cited by Goss and Bunting (1976)
Streptocephalus ssalf - wes & d 1% /6-10 minutes 28-21 ? 44,5 Altsen and Dittmer (1966) e
in the lst hoor end then 1% /12-20 minutes elted by Coss and Busting (1976)
thereafter
Order: Conchostraca

Caengstheriella synecis Adults ? 4 a8 Jengen et al. (1969) as cited

Goss and Bunting (1976)

— e ——




AFFENDIX E: PART II (Continued)
Acclimation Lower lethal Upper lathal
Taxon Comments temperature (°C) Exposure time temperatura ( C) temperature (°c) Reference
Order: Clsdocers
Daphnia pulex Reproduction ceased after 1?’6 15 or 20 192 houra ki Craddock (1976)
0.5 hours 0
Daphois pulex 15,10,15,20,25,30 48 hours 32-35 Coss and Bunting (1976)
Daphniz pulex Adults ashient varisble a2 Brosm and Crozler (1927) as
cited by Goss and Bunting (1976)
Daphnia pulex Adules i 1 30 Altman end Ditemer (1966) as
cited by Goss and Bunting (1976)
Dephnta pulex 1 1 35-41 Brosm (1928) sa cited by Bovee
(1949)
Daphnia magna 5,10,15,20,25,30 48 hours 0 Goss and Eunting (1976)
Daphnis schodlari Lethal at high food concentrations 1 4 30 Hayward and Gallup (1976)
Lethal at low food concentrations 1 ? »
Daphnis atkinsoni t 1 26.8-30+ Jensen et al, (1969) as cited by
Goss and Bunting (1976)
Daphnts sp. Highest temp e for ful ! One 14fe cycle 27 Geller (1575)
cul ture
Alona sffinis Adults 1 ? 40.5 Jensen et al, (19569) as ciced by
Goss and Bunting (1976)
Chydorus globosus 1 ! 35,0-35.5 Jensen et al. (1969) as cli*ed by
Goas and Bunting (1976)
Eurycercus lssellastus Adults ? t 35.0-35.5 Jensen et al. (1969) as cited by
Goss and Bunting (1976)
Subclase: Copepoda
Lismocalanps mscruros Arctic species; tesp wvas 1 3 ca, 1 hours 18-21 Roff (1973)
10°C [hour
Ell
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AFPERDIX E: PART 1T (Comtinued)

Acclimation Lower lethal Opper lethal
Taxen Commenty tesperature (°C) sure time t ture 2 tore References
Cyclops serrulstus Adulte; stepped from 26°C to desth anbient — 34-3% Coker (1934) as cited by Goms
point L and Bunting (1976)
Cyelops werpalis 9 ] 32,6-33,0 Coker (1934) as cited by Coes
15 324 and Bunting (1976)
29 37.0-39.6
Cyclops viridus 9 4 31,0 Coker (1934) as eited by Coss
12 2.5 and Bunting (1976)
15 32,5-34.0
9 35-37
Eucyelopes agilis Stepped from 26T  eo death point ambient — 34-35 Coker (1934) as cited by Gose
and Bunting (1976)
Thersocyclops neglectus s One 1ife cycls 3s Goss and Bunting (1976)
Burytesora affinis Adulcs 5,10,15,20,25 48 hours 25-30 Beinle (1963) as cited by Goss
and Bunting (1976)
Subclass: Malacostraca
Order: Mysidaces
Mysis relicta 7.5 5 hours 16.0-16.5 Emich (1970) as cited by Goes
— 4.5 16 2ays; 1.0 Jday 15 and Bunting (1976)
§ days; 2.5°C /day 18
& days: 5.0°% /day 16
Order: Isopoda
Asellus interpedius 10 100 minuten SJ.;: Sprague (1963)
20 35.
25 35.9
30 36.7
Order: Asphipoda
Pontoporelia affinis 6 26 hours 12.0 Smich (1972) ae cited by Goss
96 hours 10.8 and Bunting (1976)
_ 30 dave 10.4
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APPENDIX E: PART 11 (Continued)
Aeclimation Lower lethal Upper lethal
Taxon Comments temperature (°C) sure time tempersture (°C) temperature (°C) Reference
Byalells sstecs 10 ? 3.4 Sprague (1963)
Byalells aztecs Temperature raised 10°%c /5 days T T 35-37 Pennak and Rosine (1576)
Byslells setecs Tesperaturs raised 0.2° ¢ /day 22-23 ] 33-35 Boves (1949)
Gammarus faselatus :: 100 sinutes n Sprague (1963)
k1
2014 10 100 sinutes 32 Sprague (1963)
20 £
Gamarus psendolimnseus The scclimation tespersture is the 18 96 bours 26 Seith (1973)
eptimme for growth 30 days 22-24
Gaxmarus lacustris 18 96 hours 26 Smith (1973)
30 days 25
Gamarus lacustris Temperature relsed 10°C /Sdays T 1 26-28 Pennak and Rosine (1976)
Gemmarus sop. 7L mortality in 5 days 6.5 1 hour 38.2 Cinn et al. (1976)
8TL mortalicy in 5 days 7.7 2 hours 3.0
Order: Decspoda
Racifastocus lenfusculus The lower medisn tol 1imits 4 d 25 96 hours 2.5 Becker et al. (1977)
on the acclimation temperature 20 0.4
15 0.0
Class: Insecta
Order: Ephemeropters
Iscmychis sp. Feither acclimstion temperature nor the 4-26 1-40 minutes 33.5-35.0 Sherberger et al. (1977)

sagnitude of thermal shock wers consequential

until a combinstion of the two approached

the ULT

E13
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APPERDIN E: PART II (Continued)

Acclimatiom Lower lethal Upper lethal
Taxon Commente temperature !fc} Bxposure time temperature °cy temperature “cy Reference
Order: Trichoptera .
Bydropeyche sp. Nelther acclimation temperature nor the 4-24 1-40 minutes 36-38 Sharberger et al, (1977)

magnitude of thermal shock were consequential
until a combination of the two approached the
mwT

El4
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