
APPENDIX D: RESPIRATION OF ZOOPLANKTON AND BENTHOS

PART I: RESPIRATION RATES OF AQUATIC INVERTEBRATES
FOR VARIOUS TAXONOHIC AND FUNCTIONAL GROUPS

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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The definitions of abbreviations and symbol s us ed in Appendix D,

and II . a r e listed be l ow:

laboratory s t udy

field s t.udy

tempe r a t u r e

weight

r e spirat i on

biological oxygen demand

ash-free dry weight

hour

mi ll i g r a m

mi c r ogram

litr e

mi c r o litre

weight.

gram

metre

millimetre

approximately

foot-candle

individual

c a lo r i e

centimetre per second

d i ssolved oxygen concen t r a tion

unknown or could not be determined from data

mean value

percent

grea t e r than
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PART II: RESPIRATJON RATES OF AQUATIC INVERTEBRATES
AS A FUNCTION OF BODY WEIGHT AND TEMPERATURE
FOR VARIOUS TAXONOMIC AND FUNCTIONAL GROUPS

D22



"-.. _ 1I .~.... (I t7(1 )

"'lon....

Ill""......t. (191))

J-. ...... II........ ( I ' M )

I.. 1-o. I ()oO. " I.. .. (I tft 01 llI 'I""" II I . .. "111/
(•• . o.)·t ..)

1 -o. I 'loOO." I .

1 -0 . 6100 .644 I ..

hi 1000 _ . 1_ . ' 24 I.. tDll " (J. 10 _I I i • • ",) " i ...
....... (0 . 01-10 .. fry ..i,bt l

I.. 1000 _. n "'O.l9l \01 IDll "

.....-o . II JOO. I S' I.. .. (I. I. _t 02"""') .. i ... _
( eo . 1-' ..)
.... _ .In..,..,) ..
I...-0 . ...1.... 171 1 ..

•. C

_.03..,..0 ·121 , . 10 .. ° 2/110."') II I . .. "nul ..1""latN
r.... " to .. f .._ t•• .,..:100

l-71.J ·n u (J. l.Io.t llI / IN"'1 .. 10 1 • .., .. . {20-100(l
.. • .., ........ ' tt_ l

1.IOZ. ZlV-G. J)IO

l_ua._ 0."'''
l-1t2.1.,o·16n

1_27'.)60/ O.J~J

''''''.1211 •.",.
1-161o. 251i' ' . 71"
ri . " u . t . l n It ...1. Ia ••....,

• hl_TO,..lc 1 _ 0._-11· )2 1

In... ." ........ - ,.. -..,.,....,.... _ .u..oO.)IoO.. 110_. .... ...._-0. 176
(c..... t ...h • •)

(r.u ... "0111._ •••) _ . 01(11I · 0. :1

• ...l_. ....l c _ .0....0· 34
( n_ltl..... ..._ l.. _ ._oO. n

" _ .lnv-tl ·U)

~ .-O .OU " ... · 2.

••• ..I . .........c ......... a-o, Dlll.,oO.UI

(n... "'..... _ l

••• _ .0CllI.,00.1U

••• _ . Dll)",-O· I))

U., 1"'O.Dll_-(l·24,

17.' 1"'O .OllJI".o ·.wtI

n., _.on~·2M

".7' _ ._lV,I• • ,..

~.

' .



..,.101 0" Ul'l._.4m ·I~ •• nJ) _lf1t" " 1O.4(T)-I• •41~1 ca I • • 11. 4.,. ..110)
t I. *I: (J ..1,·...... ..) , ,,<. 1I... r..! '-I' .,.,. •• , , · C

0 : 1_••
on , n_....

-,-....-....
1'-1O ..f .1.o10-' "u._. , m-o.911 (rt)

,,' .1010 " m . l-u•• m ·,.7.crll

....u .,.... ' m-O.u4(r),"'"""_1

. -7U·n"m·,.n(t'l!),~l ; .n _1-0

..... .-.U....001 ... u""=

I.. '-.'n I + 0 . '1 I.. t -O. I93 ca t. "I OfI..
• .,. .../lol ; II I .,. ... (l t . Oe), O.OI · Z .. . .,. wt

u 1.. "'.2411 0(1 .)\)) I.. II (l to " I 02/ • .,. "" ,..,1 II I .
• ...,. wt, {O.OZ_...,. ...1

"
"

WI_ I • ••ttntt...
( <1••001 IooUlol

_.1:1'. -0 .1410

100.0,.-0·0)00

100. 057\1-0 · ' " 1.. l oa I"'." I.. loa 110(1.'211 ca to ,,1 02/1...11010
II I .. .. Y01: .... . (o .OS-60 ....,. ... ,

I l oa loO• •n I .. 100 "-G.'n (_ 1......... 1*
t _ )

1".1.2",-0·101 ca I .. ,,1 02 .. '''' ... ... ) , II to ... '''' ... . :
CdClOloU,oI f.. T.M•• (...,. ...lp• • Tl

1_1.4.,-0· 1...

Iln



f _ .n....~.
c" Cl "".-

2l). ~ _.ne
~n_ ....I.-. CT)

U ••

,-o . lllo \II00•JO

, -<1 •• ",-0 .,.,

'-2 . 00 v-O.JO

._l.)2$'-o·-
_ , tn, .CTO

...1• • (191 6)

"'Ie' ( lt16)

...... (1 . 16 )

1101• • ( 191 ')

1101, . (U1I)

010.. (1 976)

I. ' -·I.lUiO.UO I. n (I to "I O) /i lhl : II I . ~ dry
... (c . l C'1h. ... f .... h l>l. 7) : ' ry 1

I . Roo- I .toliO. 111O 10 rr

..... , 0 . 391 ... dry ...

0._ .. ....., ...
0.020 .. ....., ..

••lcoo.l ...... ,.. n_. ,
_.lIf·" (J; I • • 1 OJ/ I..",,) : Woo ....... ... (O. l Ol....Ol.. ....,. ... )

..0 · :1'9 (110 01.... ....., "''''1: II I . ... . OJ" .. . t o. I - l.O
OIl ....., "'1: .,1... 1,.001 f .... PI...._ ~

'_1 . 61ll-G·:lO

".

, -<I. Ot 71/-0 . 11~

. -<I.UII/-II·%9l

. -<1.1'111 00•2504

, -<I. OOlo",-o . n

. -<1 . 001\,.0 · 011

. -<I. OOUl/... · 264

.-<I .OOU,o··H

,-o.OOIinO,·l~

• -0 . 00:16,.0· '13

1-0. 01:", 00.:1'9
....,.1.-•••)

_.d e
(1;1100. ,...1.-... )

•

"

..

..

r.."".~\_•• us.1ll! e I'1It ...,.ropbH
(d • • " bo,U.1

I.e. . ....n.I. "p . • ....t.~.lc
(d ....' U . )

.... . .....h ml..lt.. 2ll!:stl • ...l~~e
(d . .. .... U.)

m·m l..l !! .. e hl.......l e
( d . . ... bo t tl.)

Or ' l>o<l ed " .. . , . e "'hro.r.te
(e 1<>.... bo ' tl. )

,. 1!!I:I!:.lI. , •••!it,"",l. .-» 111,101• • t lt••tt""
( d ..... bott l . )



Ct... , c.........

Ju1:H: lo .. , 1101.'0"'''.
0H.0< , I~.

' .
e CI

"
.~.om...·O .2U

a-O . OSW.O.2 U

JoO.l4OP· 1I J {II' .a """""lIl , " I. I _ . ... (~ . oou_
o.ln .. ..,. ...)

uru...","

' '''' '-'7. ( 196 ')

" "._ute 1000.MW.o· U,

(1OO1_ • • t< ••O\>I_....)

ON rr , "".101.......

,., 111,*1.. tI ....ItOll 100._ 11- 0. 201
{d o . " loou h }

" 10(1 . 012...-0·21.

0 - 11 ..0._.0. 2,

, -an .. lIt_ t •• , o<J.llIIlJ! ·221
u . ... ltoo {do. "
loo.t b }

, h l _ .,.t< . 1....._ l o<J . OlJ""oO. 222
(elo'" loottl.)

'.1.~-o·2"7

1_ 2.nowoO•21S

••

, 0(1.071""'· "" (I t... O1/ I""Jll) : II 11' , '''' ...
(2., .n '.J 'Ih'y "' I
aoQ.t,JJI·m
a-o.onJI.77

a-o. OOU.,o·17'9 (I u .. 0 2/l d Jll) : " I . ....., ...
{I).MI- l .. ' ''' ... i; ..el t-. ... 26 h

lea a-o .17 _ .771 I.. " (I to v. 0:/ 1,"11I): " to ..
..., ... {O.~Zll ....., ...11 ....~...

I". '_1.'17<0.70' lot: " (1 .6 ..1. .. • _~.. .....)

I.. ' -2.111"0 . 71' 1"1 " U.I cal...)

1.... 0... (n U)



g ~,
•

jl
•
1 , ;
• • i=
i

,
~:

s ,
i .. •
r! ~ S'
=i ~ i r
.. w ;II r- ...
;:I i -;:; · . ~
e .. ~ Ie " " "i
1j" I-1"1" j -... .. .... . , ~
6'. I i Slq Ie::
w·· I -c r .. ~-, .. r - .. :!,I 0 ""= _' '':0 ""
• .. .. .. I - " 1.. . .. .. ... _w ..ef ~ I e= .. ~ ~ .. ~ ..
" 1 . 8 ! ~ I 'i"')' '' "'.". .~:: ~!1: .. t ,., , ........
~ ~ . ~ ~1,' i ire ! ! £: ..: =

f,,1=
' j l
iEn..

!
1
;,,
j
~,

i
I

I
~

!I51• r
<i ~, I

0

t I ;
"ii,

li,

... ;(... .. ~

~ ~ ~ ~ -t
'T 'i' i.'? 'T

~ ~ i ~ I
! ,; t t !

11
11
"H.-

~ ~~ ~3 ~ :r. i jj;;: ~~

\ Y'li~\i 4 9'14,.4.. 4.. \\. ... " ., ... .. .. .. .. .... ..

~B

o = e

~ L
" 11

1
1= ~"I I • :~

I . ~• • •
~ ~" .

: <l ~ .,
0

~



•

i
e,
!

!

i
~
•,

~ I.•E
~-,
i
r

."•

i
z

'a

"i
1

,
!

i
c

••I
•

~

t
!

··

2

~
t
~

e

1

~
e
!

•
~
!,

,
i

<,
i j
:r :r

·."• •· "· "

e

,
!

~
1

~

• •
; ~ ~ i

~~ t~ si ~i
.. .. ... .. l:' _t'" ~ ... .........
~ r"!; r:;;: r~· .
'i'~ 'i' :: Y.. i ..- g "8 ........
r .; :>" ' r~ 1"~ ... ..e _.... ...

i
e

,,

.",
•

••
1,

I 1j !
J J J J

I
) . :. .

.. '" 2 ... ..... .. .. ~

i
c,
!

,
;
r,
•

•
"

•1
g

.. t: :! ;! ::~
" .. ;>; ..... 0

~ \~ f~ Y~t
~ I ! i ! .!

~

e

e

~
c
<

•

,

!
i
1
•
~

•r

.1
i~ t
; - i 8
, ! . i-;::H :... .. .. ..J::: J E::

~i
.. U.. -

, ; cr-... -; ':
; r ~ ~
4'::. e~.., q .. <> ....
~... : . t: : ~ ~

i ~ 'p U l ~I
r; i l ::: i. i .:
.. .. ... l :. :. ~

;

Y~

~
j

•

,
•r,
•

c

i-
f
~
~

"!

!

<:
1
c
·..-,::.
h
l ~
': 9••
• 0
,-
vi..

~ ~ 1: ~
~ j H )

l

,

,

h
1 ~
r!
"H

•

,
•r

•
\
!

!s
;: '",.
fi-.
~ !
~.t 0••

e

,
•r
•
,

II ~
" ~

~

H
1 } .
I 'H•••i :or
- j •
3 ~~

§~o.
, 0.'

•
11 i. .

•

1 g
t] 0 ., <

...... .. ~ .... pO

.. ... ... t = u11,:l!, ::i h.. j
I j" ;; rOt! t'1;: ~ ~ i !

5 ;:: ee e .:

il~.
: ~

!

j
I
'"

,;
!
,
j
!

I

----



Ilocnrsu 1",, ' illi.4u
(" • • , IIt)

~I_".

1_. . ...
l"t:l "n_

' -U 1I:l. ..-lIt"I.~
U .....t-

0.' ...1. .........1&
. 1.0.-..1. (.1000.
.... ..le)

O_U

" "1 ......1>.1• •
U t ..U .. (01.. 0<1
.....le )

U

"
U looO. 03Z1iO.'106

••rloble

U _ • • 10

( e.o.... t .~ . h • • )

..· 20 """UI'" " lulu
t tt... t ""

•

101 ~_01l 0 .0317 (1') -1.171

100.o nv-0.-

100. 021.. -0 · )10)9

100 .02 .,-0.4000

l oO.OJJlrO .:Je(16

I ... . 00. Ot l O.OJl(T)..{I.)l U... W)+
0 . 4'

1-o.l 2N -ll·"

I.. _ .Otll ('J) ..{I.I4J ( I to .1 ~/l';;~): :; to 'C
CO. :lOll .. 'ry _ ....0)

1l.N-4.61,.,....· J· J (alii t . ... 0t/ 1 .ry ...,.,) ,, _ , ...,. ...
(0 . 003-0. 0 30 .. '" ... )

I.. JloO . 03n(1)-1. t nl (J: 1"1 O:I/UooIII" l : t: 1" ·c

toe _ .nu -o._ I.. " (I. t • • 1 ~/.. ...,. ....111); 1/ J...
ftJ .... (6.000U -o.CIOU .. .", ... ,

I .. JloO.t1 10-O.)j", 10,11

I". 1-1.20lil- O. 4ODOO 101 ..

I~, 1-1. " ' -0 . _ 10111

1o, looO."'6 ('1') -o.3IU(lo, It) 'tO. U ' 2

1_2.171/° · 4, (' 1001 0i ul fb l ; II I~ 'J vat v . (0 . 001­
O.OOl .. dry ... . )

..11. OII..(I· lo4 {1l .....1 O~/.... d.,.. "'''h " to 0& ..,.

ioU ( I ' '',

U_kl _ 1.....~klo.

(I '66b)



APPENDIX E' NONPREDATORY MORTALITY OF ZOOPLANKTON
AND BEN11IOS

PART I: NONPREDATORY MORTALITY RATES OF ZOOPLANKTON
AND BENTHOS

PART II, UPPER AND LOWER LETHAL TEllPERATIJRES OF
ZOOPLANKTON AND BENTHOS

EI



1. The definitions of abbreviations and symbols used in Appendix E,

Parts I and II. are given below:

@ at

ca. approximately

CI-CV copepodids I - V of Copepoda

C carbon

°C degrees Centigrade

F field study

K Constant

L laboratory study

fJg 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

.2

I



PART I, NONPREDATORY MORTALITY RATES OF
ZOOPLANKTON AND BENTHOS
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