
F IC H E S  D ’ID E N T IF I C A T IO N  DU Z O O P L A N C T O N
E d itées p a r  

J .  H . F R A S E R

M a rin e  L a b o ra to ry , P .O .  Box 101, V ic to r ia  R o a d  
A b e rd ee n  AB9 8D B , S c o tlan d

F IC H E  NO. 162 

FAECAL PELLETS

by

Peter Martens
B iologische A n s ta lt H e lg o lan d  

L ito ra ls ta tio n  L is t/S y lt, H a fen s tr . 3 
2282 L ist, B u n d esrep u b lik  D eu tsch lan d

(T h is  publication m a y  be  re fe rred  to  in  th e  fo llow ing fo rm  : 
M a rten s , P . 1978. F a e ca l pelle ts. F ich . Id e n t.  Z o o p la n c to n  162: 4  p p .

C onseil In te rn a tio n a l  p o u r  l ’E x p lo ra tio n  d e  l a  M e r 
C h a r lo t te n lu n d  S lot, D K -2 9 2 0  C h a rlo tte n lu n d  

D a n e m a rk

J A N V I E R  1 9 7 8



a:
0,5mm

g 10

0,5mm

0,1mm

0,1m
c:

f:
0,01mm

e: 0,1mm

h:
g:

0,5mm0,75mm
Faecal pellets o f some planktonic crustaceans and benthic invertebrates.
a : Faecal pellets o f Calanus finmarchicus. 1 and 2: M ale and female fed on Skeletonema and  Nitzschia. 3 and  4 : M ale and female fed 
on Skeletonema. 5 and  6: M ale and  female fed on Ditylum. 7 and 8: U nknow n food source. 9 and  10: Animals fed on Biddulphia. 
b : Faecal pellets o f Meganyctiphanes norvegica. N ote the crustacean spines in the left faecal pellet,
c: Faecal pellets o f Centropages hamatus (w ith tail piece). f: Faecal pellets o f Oithona similis.
d : Faecal pellets o f Pseudocalanus elongatus. g: Benthic pellets: Faecal pellets o f M aldanid-R hodine sp.
e: Faecal pellets o f Acartia bifilosa. h : Benthic pellet: Faecal pellet of Syndosmia alba.
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Faecal pellets
T h ere  a re  m any  p lank ton  research program m es in  w hich a  knowledge o f faecal pellets would be valuable, e.g., egg productivity, 
food chains, etc., b u t present knowledge is fa r from  satisfactory. C opepod pellets are  probably  the most im portan t group. This 
sheet a ttem pts to  show the  little  inform ation th a t is available, and  it  is also hoped th a t, in  revealing this scarcity, it will stim ulate 
fu rth er research in to  a  m ost useful subject.

Table 1. Characteristics o f  the faecal pellets o f  different planktonic crustaceans
a  =  num ber o f faecal pellets exam ined, b =  m ean length of faecal pellets, c =  m ean length of the tail piece, d  =  m ean breadth , 
e =  le n g th /b rea d th , f  =  characteristic form , g  =  food used in  the  investigation.

Species a b c d e f g A uthor
Calanus Skeletonema +

finmarchicus <$ 7 550 ¿¿m - 45 / x m 12-2 Cylindrical Nitzschia
Calanus Skeletonema -f

finmarchicus $ 7 950 /xm 510 f i m 180 / x m 5-3 Cylindrical Nitzschia
Calanus

finmarchicus ¿ ? 520 / x m - 60 / x m 8-4 Cylindrical Skeletonema R aymont and
Calanus G ross, 1972

finmarchicus Ç 7 1350 / x m - 130 / x m 10-4 C ylindrical Skeletonema
Calanus

finmarchicus ¿ 7 685 / i m - aoco 8-4 C ylindrical Ditylum
Calanus

finmarchicus $ 7 1200 / x m 670 / x m 155 / x m 7-7 Cylindrical Ditylum
Calanus

finmarchicus 7 200-400 [àm Present 50-100 f i m - Cylindrical 7 M oore, 1931
Calanus
helgolandicus 2 650 / i m - 100 ¡i m 6-5 Cylindrical Biddulphia C orner et al.,
Acartia 1972
bifilosa 132 123 (àm 12 / x m 34 / x m 3-7 C ylindrical
Acartia
bifilosa Ç 192 142 / x m 23 / x m 53 / x m 2-8 Cylindrical ChaetocerosCentropages
hamatus 79 110 ¡ u m 39 / x m 33 ¡ x m 3-3 Cylindrical decipiens +  

ChaetocerosCentropages çn/'f/i/'iç I -
hamatus Ç 156 139 / x m 43 / x m 43 ¡xm 3-3 Cylindrical oUv m iio  r

JlutnTiul/i
M artens, 1976Pseudocalanus 

elongatus <$ 
Pseudocalanus

133 157 /xm 21 / x m 31 ¡ x m 5-2 C ylindrical

JSc LU/lillei
cystifera + 
Skeletonema

elongatus Ç 
Oithona

106 157 f x m 22 ^ m 31 / x m 5-2 C ylindrical costatum + 
flagellates

similis (} 62 36 f x m - 26 / x m 1-5 Ellipsoid 4 / x m  0
Oithona
similis Ç 181 36 / x m - 26 / x m 1-5 Ellipsoid
Spicodiaptomus Phyto- and Zoo
chelospinus r> 250 ¡ u m - 77 ¡ x m 3-3 7 plankton powder
Spicodiaptomus Zooplankton
chelospinus ? 288 /x m - 68 / x m 4-2 7 powder
Spicodiaptomus G round filamentous Abdul K ader ,
chelospinus 7 385 / x m - 74 / x m 5-2 7 green algae 1975
Spicodiaptomus G roundnut
chelospinus 7 115 /x  m - 58 / x m 2-0 7 eake powder
Spicodiaptomus Coloured filter-
chelospinus 7 269 / x m - 64 / x m 4-2 7 paper powder
Palaemonetes Nitzschia J ohannes and
pugio 7 1-20 m m - 50—200 / x m - C ylindrical closterium Satomi, 1966
Meganyctiphanes M ainly
norvegica 7 U p  to 4 m m - 100-150 / i m - C ylindrical crustaceans M oore, 1931
Euphausiaceae “ N atural F owler and
spp. 7 1040-7300 / x m - 48-176 / x m 9-65 Cylindrical food” Small, 1972
Artemia
salina 10 1250 / x m - 390 / x m 3-2 Cylindrical Phaeodactylum
Artemia
salina 10 1530 / x m - 425 / x m 3-6 Cylindrical Dunaliella R eeve, 1963
Artemia
salina 10 1370 / x m - 365 / x m 3-8 Cylindrical Sand
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Description 
Shape :
T h e  characteristic shape of most o f the faecal pellets o f planktonic copepods and euphausiids is a cylinder w ith rounded ends 
(■Calanus finmarchicus, Calanus helgolandicus, Acartia bifilosa, Centropages hamatus, Pseudocalanus elongatus) or often frayed ends (^Mega
nyctiphanes norvegica) ( M o o r e ,  1931). T h e  surrounding m em brane can form  a tail piece, and the frequency of occurrence is dif
ferent in  the different species (Acartia, 11 %; Pseudocalanus, 30 %; Centropages, 50 %) ( M a r t e n s ,  1976). No tail piece could be found 
on the  faecal pellets o f m ale Calanus finmarchicus. T he m ean length of the faecal pellets is relatively g reat com pared w ith the 
b read th , w ith the  ra tio  of length to b read th  o f the faecal pellets of Calanus spp. varying betw een 6:1 and 10:1 ( C o r n e r  et ah, 
1972). In  euphausiids it even varies betw een 9 :1  and  65:1 ( F o w l e r  and S m a l l , 1972).

T he faecal pellets of the  cyclopoid Oithona similis are characteristically ellipsoid in  shape and w ithout tail pieces. T he mean 
ra tio  o f length to b read th  is 1-4:1. This resembles the type of some faeces of benthic origin described by M o o r e  (1931), as for 
Syndosmia alba or for a  young m aldanid  worm , w ith a  length to b read th  ra tio  of 1-6:1 and a  characteristically oval to ellipsoid 
shape. T he faecal pellets of the benthic anim als are m uch larger, so confusion with planktonic faeces (length 500-750 ¡.ira) is un
likely. T hey have a  brownish, massive non-transparent structure, whereas the faecal pellets of the planktonic species are of a 
greenish brow n, m ore transparen t structure.

Size:
T he length and b read th  of the faecal pellets o f a single species m ay vary even if a constant source of food is m aintained. T he 
length o f faeces of Acartia bifilosa varied betw een 50 and 240 ^ m ; Oithona similis, 20-80 /um; Centropages hamatus, 50-200 p m ;  and 
Pseudocalanus elongatus, 50-270 p m  ( M a r t e n s , 1976). W ith different sources of food the size also varies, and  for Palaemonetes pugio 
by as m uch as 2000 % ( J o h a n n e s  and S a t o m i ,  1966) !

T he m ean values of length and  bread th  of the faecal pellets of the species m entioned above show significant differences 
( M a r t e n s ,  1976), so th a t an  analysis o f the distributive function of length or b read th  of a n a tu ra l “ faecal pellet population” 
should lead to a  specific identification on the species level. T he size and shape of faeces o f m ainly carnivorous species (e.g. 
euphausiids) m ay be affected by indigestible rem ains of food, e.g., large crustacean spines ( M o o r e , 1931). T he faecal pellets of 
the males of some species were norm ally smaller th an  those of the females (Acartia bifilosa, Centropages hamatus, Calanus finmarchicus) 
( R a y m o n t  and  G r o s s ,  1942; M a r t e n s , 1976).
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