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I . INTRODUCTION

Several  envi ronmental  studies have been completed wi thin the last f ive 

years of fshore of the great er  Tampa Bay,  Flor ida area in the Gul f  of Mexico.  

Some of t hese  s t u d i es  have been s t r i c t l y  q u a l i t a t i v e  wi th regard to benth i c  

an i ma l  c o mm u n i t i e s  (Rice ,  et al . .  1981:  EPA,  1981;  CCI ,  1982) ,  wh i l e  others  

have included quant i ta t i ve  measurement s  ( IEC,  1980;  Taylor ,  1979,  1982; JRB 

Associ a tes ,  1982;  Mahadevan,  1982) .  Most  of the quant i ta t i ve  faunal  surveys  

c o n d u c t e d  in the Gul f  of Mex ico  have e mp l o y e d  a box cor er  as a s ampl ing  

d e v i c e :  f e w e r  s t u d i e s  u t i l i z e d  a d i v e r - o p e r a t e d  hand c o r in g  d e v i c e .  In no 

case (except  Mahadevan,  1982)  have the species  saturat ion character i s t i cs  of  

the sampl ing methodologies been reported for  the studies l isted above.

In most  al l  c o n t e m p o r a r y  bent h i c  f auna l  s u r ve y s ,  it is de s i ra b l e  to 

assess the adequacy  of sampl ing design and number  of repl icate samples  by 

construct ion of a standard species saturat ion curve for  each stat ion sampled  

( G l eas o n ,  1922;  Holme,  1 953;  Gauf in  e l  al . .  1 956;  Da ue r  e i  al . .  1 979) .  This  

process consists of plotting the cumulative number of species encountered with 

the a dd i t i on  of each r ep l i ca t e  s amp l e  se l ec t ed  at random.  The resul t  is a 

curve depict ing the relat ionship between number of repl icate samples obtained 

and tota l  n u mb e r  of  s p ec i es  i de n t i f i ed .  T y p i c a l l y ,  th is  curve  r ises s har p l y  

with the f i rst  several  repl icates analyzed,  and then begins to f l at ten as more  

and more repl icates are added.  An example  of this process is presented by 

Dauer  et. al.. 1979.  When the plotted curve becomes asymptot ic,  any addi t ional  

r e p l i c a t e s  b e y o n d  t h a t  p o i n t  w i l l  add f e w  new s p e c i e s  to the  c u m u l a t i v e  

species  l ist.  It is essent ia l  to understand the re la t ionship between number  of 

repl icates col lected and descr ipt i ve  communi ty  parameters,  including species
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Sat ur a t ion  c h a r a c t e r i s t i c s  f o r  each s t a t i on  s amp l ed ,  s ince  al l  s u b s e q u e n t  

faunal  compar isons are based upon the assumpt ion that  each stat ion has been 

adequately sampled.

Surveys of benthic communi t i es  in the Gul f  of Mexico at wat er  depths  

beyond the reach of SCUBA divers can best be accompl ished by use of a box 

corer .  However ,  for  purposes of impact  assessment  where  speci f i c  stat ions  

must be sampled and resampled through time,  a box corer  is not the preferred  

i n s t r u m e n t ,  i f  w a t e r  d e p t h s  a l l o w  f o r  d i v e r  o p e r a t i o n s .  S m a l l  s c a l e  

variat ions in benthic habi tat  character ist ics can have a large impact  upon the 

type of organisms present .  Diver  col lected samples  can avoid many problems  

which cannot be controlled when using remote sampl ing devices.

B e n t h i c  c o m m u n i t i e s  in t h e  G u l f  of  M e x i c o  can p r o v i d e  s e n s i t i v e  

i nd i c a t i on s  of phys i ca l  and b i o l og i ca l  p e r t u r b a t i o n s  in the hab i t a t .  These  

communit ies have been repeatedly used to gauge the impact of dredged material  

disposal  (Hi rsch,  DiSalvo and Peddicord,  1978; Taylor ,  1979,  1982) .  Changes  

in the densi ty  of species,  the composi t ion of benthic communi t i es ,  and the  

diversi ty of species assemblages can reveal  signi f icant  information concerning  

spatial  and temporal  ef fects of dredged material  disposal .

The success of a benthic sampl ing program aimed at impact  assessment  

depends upon use of a wel l -documented procedure for obtaining samples,  and a 

method for determining that the community has been sampled in a representative 

m a n n e r  w i t h  r e g a r d  to d i v e r s i t y  and  d e n s i t y .  The  p r e s e n t  s t u d i e s  w e r e  

undertaken to provide basic informat ion on the relat ionship between the number  

of  r e p l i c a t e  s a m p l e s  c o l l e c t e d  by d i v e r s ,  and t h e  s t a n d a r d  e c o l o g i c a l  

parameters used when comparing spat ial  or temporal  di f ferences among benthic  

i n f a u n a l  c o m m u n i t i e s .  F i f t e e n  r e p l i c a t e  s a m p l e s  of  b e n t h i c  i n f a u n a  w er e
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col lected by divers at each of two locat ions wi thin Ocean Dredged Mater ial  

D i s p o s a l  S i t e  4, w h i c h  has b e en  d e s i g n a t e d  by t h e  U . S .  E n v i r o n m e n t a l  

Protect ion Agency  as the disposal  area for  mater ia l  removed f rom the Tampa  

H a r b o r  P r o j e c t .  T h e s e  s a m p l e s  w e r e  p r o g r e s s i v e l y  a n a l y z e d  in o r d e r  to 

ident i fy  the lowest  number  of repl icates that  would need to be col lected and 

ana l yz e d  to prov i de  s u f f i c i e n t  c o m mu n i t y  c h a r a c t e r i z a t i o n  f or  spa t i a l  and  

temporal comparisons.

IT METHODS

A. Field Sampl ing

Benthic samples were collected on May 11, 1984 from two stations within 

Site 4 (Figure 1). The two stat ions sampled roughly corresponded to Stat ions  

28 and 30 from the EPA survey of May 1982, reported in JRB Associates (1982).  

The coordinates of these stat ions were 27°31 .5 ’ N, 83°04 .9 ’W, and 

2 7 ° 30 . 5 ’N, 8 3 ° 0 3 . 8 ’ W.

Two s amp l in g  s t a t i on s  were  v is i t ed  in o r der  to a ss e ss  the degr ee  of  

natural  var i abi l i ty  which might  be expected in benthic infaunal  communi t i es .  

Station 28 and 30 were selected based upon an indication in the JRB Associates 

(1982)  report  that  sed i ment  charac te r i s t i cs  at these two sta t ions were most  

divergent ,  compared to all the stat ions sampled within Site 4.

Samples  for  infaunal  analys is  were col lected wi th s ta inless  steel  plug

corers (dimensions:  12.5cm x 12.5cm x 23cm,  with a surface area of 0 .016m3)

that  were fi tted with handles and a screen mesh (0.5mm) top to prevent  loss of

organisms. This coring device was used by SCUBA divers to collect samples and

is pictured in Figure 2. Tay lor  (1982)  used a s imi lar  cor ing device to sample

benthic infauna at two ocean dredged mater ia l  d isposal  si tes in the Gul f  of 

Mexico.
3



CLEARW ATER*« TAMPA

E N IÇ E .

frE N C L E W O O ?-

83*

B O N IT A  I 
.'K IN G S  I

Figure 1 . Location o f  Dump S ite  and the two
benthic stations sampled fo r th is  study.



1.2-cm dia.

0. 5-auo 
mesh scree

s, 0. 5-nun
mesh screen

1.6-nun^-lhi ck 
stainless steel

10-cm

PLUG SAMPLER

Sieve and Plug Sampler used for Quantitative Benthic Studies



Fifteen core samples were col lected from each of the two stat ions.  The 

sampl ing device was pushed into the subst ra t um to a depth of approx i mat e l y  

15cm, and removed so that  the diver ’s hand covered the bottom of the device.  

The core was then placed into a labeled cloth bag and returned to the ship.  

On b o a rd ,  the  s a m p l e s  w e r e  e m p t i e d  and r i n se d  into  the  c l o t h  b ags ,  t i ed  

s e c u r e l y ,  a n d  p l a c e d  i n t o  a c o n t a i n e r  o f  1 0 % ,  M g C I 2 s o l u t i o n  f o r  

n a r c o t i z a t i o n  of  e n c l o s e d  a n i m a l s .  F o l l o w i n g  one  h o u r  in t h e  M g C I 2 

solution, samples were washed through a 0.5mm sieve (Figure 2), and fixed with 

10% formal in in seawater  with rose bengal  stain added.  The material  remaining 

on the sieve was washed into label led jars for  storage.

In the laboratory ,  faunal  samples  were decanted into l ight  and heavy  

f r a c t i o n s  a n d  p r e s e r v e d  in 70% i s o p r o p y l  a l c o h o l .  T h e  l i g h t  f r a c t i o n  

contained the major i ty of the fauna,  which were sorted into major taxa using a 

Unitron ZSB Stereozoom dissect ion microscope.  The heavy fract ion,  containing  

pr i mar i l y  mo l lu sc s  and l a r ge r  an i ma l s ,  was sor t ed  by hand in wh i t e  enamel  

pans.

Taxonomic  ident i f i cat ion of species  were accompl i shed through use of 

d e s c r i p t i v e  l i t e r a t u r e ,  i n v e r t e b r a t e  a r c h i v e  c o l l e c t i o n s ,  and c o n s u l t a t i o n  

with taxonomic experts outside the laboratory.

B. Data Analysis

Of the 15 r ep l i ca t e  s amp l es  c o l le c t e d  at the two s i t es  (30 s amp l es  

t o t a l ) ,  s ev e n  r e p l i c a t e s  f r om  each  s i t e  (14  s a m p l e s  t o t a l )  w e r e  i n i t i a l l y  

sor t ed ,  e n u m e r a t e d ,  i den t i f i ed ,  and n u m e r i c a l l y  a na l yz e d .  These  f i rs t  seven  

repl icates (chosen at random)  were used to calculate  faunal  densi ty,  species  

d i ve r s i ty ,  s pec i es  r i chn ess ,  e q u i t a b i l i t y ,  and degr ee  of s p ec i es  s a t u r a t i o n .

6



T h e s e  da t a  i n d i c a t e d  t h a t  s e v e n  r e p l i c a t e  s a m p l e s  w e r e  not  a d e q u a t e  to 

d e sc r ib e  the f auna l  c om mu n i t y .  The next  t hree  r ep l i ca t e s  f rom each s i te  (6 

samples)  were then analyzed and reevaluated in combinat ion wi th the ini t ial  

s e v e n  r e p l i c a t e s .  The  s a me  p a r a m e t e r s  as a b o v e  we r e  r e c a l c u l a t e d  and  

evaluated for adequacy.

E va l ua t i on  of the ci ted pa ra me te r s  in th is  s t aged  app r oac h  invo lved  

quant i ta t i ve  est imates  of species  sat urat ion,  (as out l ined above)  coupled wi th  

q u a l i t a t i v e  a n a l y s i s  o f  c h a n g e s  in s p e c i e s  d i v e r s i t y ,  r i c h n e s s ,  a n d  

e q u i t a b i l i t y  wi th  each a na l yz e d  r e p l i ca t e .  This  a pp r oa c h  p r ov i des  the best  

est imate possible for  designing an opt imal  sampl ing strategy for  the disposal  

s i t e .

1. Species Saturation Curves

Because of the random method of obta ining and label ing bot tom core  

s a m p l e s  ( i . e . ,  d i v e r s  c a n n o t  r e c o g n i z e  f a u n a l l y  d e p a u p e r a t e  or  a b u n d a n t  

ar eas ) ,  t here  is no real  need f or  a dd i t i on a l  r a n d o m i z a t i o n  of  r ep l i ca t e s  for  

determinat ion  of species  saturat ion curves.  However ,  cer tain combi nat ions  of 

r e p l i c a t e  o r d e r  w i l l  c h a n g e  t h e  c o n f i g u r a t i o n  of  t h e  s p e c i e s  s a t u r a t i o n  

cur ves .  T h e r e f o r e ,  each p lo t t ed  curve  r e pr es e n t s  the mean of two r ep l i ca t e  

c o m b i n a t i o n  or der s  as f o l lo ws :  1) r e p l i c a t e s  1-10;  2) r e p l i ca t e s  10-1.  The  

ideal  s p ec i es  s a t u r a t io n  curve  woul d  be the a ve ra ge  or  mean curve  of  al l  

possible repl icate orders,  which would be “x factor ia l ” combinat ions,  where x 

equals the number  of repl icates.  The total  number of possible combinat ions or 

c u r v e s  f o r  10 r e p l i c a t e s  is 3.6 x 1 0 6. We have  f o u n d  t h a t  a mean  c u r ve  

using two r ep l i ca t e  c o m b i n a t i o n s  s i g n i f i c a n t l y  r educes  the bias of a s ing le  

curve,  yet is not nearly as t ime-consuming to construct  as the “ ideal” curve.
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There are no universa l l y  accepted s tandards  of sampl ing adequacy  for  

the marine benthos.  The species area cri terion has been discussed by various  

authors  (Gleason,  1922; Holme,  1953;  Ursin,  1960;  Wi l l i ams,  1964;  and Holme  

and Mc I nt y r e ,  1971)  but  a u n i ver sa l  s ta nd a r d  of  “s a t u r a t i o n ” has not  been  

e s t a b l i s h e d .  Th i s  is p a r t i a l l y  due to the  f a c t  t h a t  the  n u m b e r  of  s a m p l e s  

requ i red  to “ a d e q u a t e l y ” s amp l e  an area  dep en d s  on the v a r i a b i l i t y  of the  

i nd i v i dua l  o b s e r v a t i o n s ,  whi ch  in turn is d e p e n d e n t  on the s ize  or sca l e  of  

the individual  “s t a t i o n ” . A “ l a r ge ” stat ion would requi re a greater  number  of 

samples than a “smal l ” stat ion,  presumably because the “ large” stat ion would  

encompass a greater  number  of micro-habi tats,  and therefore a greater  number  

of species.  The stat ions sampled for  this study appeared to have re lat ively  

homogeneous surface sediments,  al though the quest ion of habi tat  size was not 

d i rec t l y  a dd r es s e d .  H ab i ta t  patch s i zes  are known to be qui te  v a r ia b l e  for  

the west  Florida cont inental  shel f  (Gould and Stewart ,  1955; Doyle and Sparks,  

1980; Cul ter  and Mahadevan,  1984,  in prep.).

Recent  d e v e l o p m e n t s  in c o m m u n i t y  e co l og y  have pr ov i ded  power f u l  

analyt i ca l  tools for  eva luat ion of d i f fe rences  between biot ic assemblages  and 

changes within a communi ty over t ime.  Through careful  review and appl icat ion,  

we have chosen the fol lowing parameters as the most rel iable and real ist ical ly  

interpretable for benthic communi ty ecology in the Gulf  of Mexico.

2. Species  Divers i ty

Menz i es ,  Geo rg e ,  and Rowe (1973 )  def i ne  d i v e r s i t y  as a c o n c e p t  in 

c o m m u n i t y  e c o l o g y  w h i c h  r e f e rs  to the  h e t e r o g e n e i t y  ( o r  l ack  of  i t )  in a 

communi ty or assemblage of organisms.  Thus,  diversi ty is dependent  upon the 

n u m b e r  of  s p e c i e s  p r e s e n t  ( S p e c i e s  r i c h n e s s ,  S) and the  d i s t r i b u t i o n  of  

i ndividuals  among species (Equi tabi l i t y  or Evenness) .  A second def ini t ion of

8



d i v e r s i t y  is s i mp l y  the n u mb e r  of  s pec i es  found in a uni t  area  ( Wh i t t a ke r ,

1 9 7 2 ) .  H o w e v e r ,  i n d i c e s  to  m e a s u r e  d i v e r s i t y ,  s p e c i e s  r i c h n e s s ,  a nd  

equi tabi l i ty  are so numerous that  confusion is rampant  (Reviews in Hai rston,  

1964; Sanders,  1968; Hurlbert ,  1971; Whi t taker ,  1972; Fager,  1972; Peet,  1974;  

Pielou,  1975; Smith et al. .  1979) .  This prol i ferat ion of  indices has prompted  

Hurlbert (1971) and Peet (1975) to recommend discarding diversity as a measure 

in e co l o g i c a l  s t u d i es .  However ,  p laced in the p r oper  p e r s p e c t i v e ,  d i ve r s i ty  

indices have been shown to be useful  in ‘b io-envi ronmental” studies (Boesch,  

1972;  Borowi tzka,  1972;  Swar tz ,  1972;  Pearson,  1975;  Swar tz ,  1978) .  In this  

s t u d y  the  f i na l  d a t a  a n a l y s i s  was  r e s t r i c t e d  to t he  m os t  c o m m o n l y  used  

diversity measure: the Shannon-Weaver index.

The Shan n o n - We a ve r  index of  d ivers i ty  (Shannon and Weaver ,  1963)  is 

based upon ‘ informat ion’ techniques,  where diversi ty is equated to the amount  

of uncer ta inty  which exists in the species  ident i ty  of  an individual  selected  

at  r a nd o m  f r om a c o m m u n i t y .  The  mor e  s p e c i e s  and t he  mor e  even  t h e i r  

representa t ion,  the great er  the uncer ta inty  of  each i nd i v i dua l ’s ident i ty  and 

hence ,  the g r e a t e r  the d i v e r s i ty .  The c o m p u t a t i o n a l  f o r mu l a  for  S h a n n o n ’s 

index is:

H' = C/N (N l o g 10 N -  £ Sn i i = 1  l o g 10

where C = 2.3026 (for units of “nats” ), N = total  number of individuals,  and 

n 1 = number  of  individuals  in the i th species.  Lloyd et aL. (1968)  have  

presented the funct ions nlog10n for all integers from n = 1 to n = 1050 to 

simpl i fy the use of Shannon’s index.



3. Species Richness

Species r ichness was est imated as the Margale f ’s index and as the total  

number of species (S) col lected per stat ion.

a) Marc ia le f ’s Index  ( M a r a a l e f .  1958)

Margalef ’s index of species richness was computed as follows:

D = S -  I /  l o g e N

wh e r e  S is the n u mb e r  of  s pec i es  in the samp l e ,  and N the tot a l  nu mb e r  of  

organisms.

b) Number of Species/Station

The total  number  of  species  found at each stat ion for  each repl icate  

and ul t imately ,  for  all repl icates combined.

4.  Ea u i t a b i  I i t y

E q u i t a b i l i t y  was  c o m p u t e d  by P i e l o u ’ s ( P i e l o u ,  1966 )  c o n v e n t i o n a l  

method.  The computat ional  formula is:

J ’ ( P i e l o u ’s i nd e x )  = H ’ / l o g eS

Equi tabi l i ty  is a measure  of  the evenness  of  d is t r ibut ion of  the total  

fauna found over the enumerated taxa.  Values can theoret ical ly range from 0.0 

to 1 . 0 0 , wh e r e  a high va l ue  i nd i ca t e s  an even d i s t r i b u t i o n ,  and a low va l ue  

indicates an uneven distr ibut ion or dominance by a few taxa.

5. Faunal  Density

F a u n a l  d e n s i t y  is an e s t i m a t e  o f  o r g a n i s m  a b u n d a n c e  a n d  is 

convent i ona l l y  expressed as numbers of  organisms per uni t  sur face  area.  For  

t h i s  s t u d y ,  f a u n a l  d e n s i t y  was  c a l c u l a t e d  as f o l l o w s :  FD = N/A,  w h e r e  N 

e q u a l s  the  n u m b e r  of  o r g a n i s m s  f r om one r e p l i c a t e  or  a c o m b i n a t i o n  of  

repl icates,  and A equals the sur face  area of  one sample  or a combinat ion of  

samples.  The surface area of the core used for computat ion was 0 .0156m2.
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I I I .  RESULTS

AI  Species Saturat ion Curves

Resul ts  of the species  saturat ion analys is  are graphica l ly  presented in 

F i g u r e  3. Bot h s t a t i o n s  e x h i b i t e d  s i m i l a r  t r e n d s  f o r  s p e c i e s  s a t u r a t i o n .  

Each stat ion appears to be nearing the asymptote of the curve with relat ively  

few new species being added between repl icates 9 and 10 (3.1% for  Stat ion 28 

and 4.5% for  Stat ion 30).  Al though there are no genera l l y  accepted points of 

a c c e p t a b i l i t y  f o r  s a t u r a t i o n ,  the a u t h o r s  have found f rom past  s t ud i es  that  

va l ues  not  e xc e e d i n g  10% ( i nc re a s e  in s p ec i es  number s  be t ween  last  two  

repl icates)  are adequate  for  benthic surveys.  Species  added beyond this l imit  

a r e  g e n e r a l l y  c o n s i d e r e d  “ r a r e ” a nd  s e l d o m  o f f e r  a d d i t i o n a l  c r i t i c a l  

informat ion.  In marginal  cases,  it may be necessary  to take other  informat ion  

into account  in order to determine the total  number of repl icates needed.  For  

example ,  the percentage  increases between repl icates 6 and 7 were 7.8 and 

9.4%, levels of increase which might be considered only marginal ly acceptable  

and graphical ly not appearing to have reached the asymptote.  Such “margina l ” 

r ep l i ca t i on  could become inadequate during another season as species numbers 

and concent ra t i ons  change.  In contrast ,  the ten repl icate sampl ing leaves a 

w i d e  m a r g i n  of  a c c e p t a b i l i t y  no t  l i k e l y  to be s i g n i f i c a n t l y  c h a n g e d  by 

seasonal i t y .

B> Species Richness

A total  of 244 taxa were ident i f i ed f rom 5881 organisms col lected for  

t h i s  s t u d y .  For  S t a t i o n  28,  1 80 t a x a  w er e  i d e n t i f i e d ,  w i t h  164 f o r  S t a t i o n  

30. The number  of taxa ident i f i ed for  each repl icate  are presented in Tables  

1 and 2. Values ranged from 49 to 71 taxa for  Stat ion 28, and f rom 35 to 68

11
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Table 1. Values for species r ichness and faunal  density for Stat ion 28 on a per
repl icate  basis.

Repl icate #Taxa

Species Richness 
Margalef ’s Margalef ’s 
w/Nematoda w/oNematoda

Faunal
w/Nematoda

Density
w/o

#/m2
Nematoda

1 68 10.55 11.39 36603 23013

2 52 9.33 9.99 15192 10577

3 52 9.30 10.34 15449 8910

4 62 10.39 11.42 22692 13397

5 71 11.13 12.17 37756 20192

6 55 9.60 10.32 17756 11987

7 56 9.02 10.47 28526 12244

8 49 8.58 9.21 17244 11731

9 67 11.45 12.35 20449 13397

10 53 9.15 9.69 18782 13718

Mean x 58. 5 9 . 85 10.74 23045 13917

Standard
Deviat ion
S 7. 8 0 . 9 6 1.05 8408 4349

13



Table 2. Values for species r ichness and faunal  density for Station 30 on a per
repl icate  basis.

Species Richness 
Margalef ’s Margalef ’s Faunal Density #/m2

Repl icate #Taxa w/Nematoda w/oNematoda w/Nematoda w/o Nematoda

I 68 10. 85 1 1.56 3 0769 21090

2 37 7 . 4 7 8 . 0 4 7949 5641

3 43 8 . 0 7 9 . 1 8 11667 6218

4 37 8 . 3 6 8 . 6 2 4744 4167

5 61 9 . 8 6 10.41 28077 20449

6 38 7 . 3 6 8 . 2 8 9477 5577

7 35 6 . 4 2 7 . 1 4 12821 7500

8 37 6 . 7 4 7 . 9 8 13333 5833

9 43 8.1 1 9 . 5 8 11410 5128

10 51 8 . 9 9 9 . 8 6 16667 10192

Mean  x 4 5 . 0 8 . 2 2 9 . 0 7 14718 9180

S t a n d a r d  
D e v i  a t i o n  
S 1 1 . 4  1 . 3 7 1.32 8404 6322

14



t axa  f or  S t a t i on  30.  S t a t i on  28 e xh i b i t e d  a g r e a t e r  mean va lue  of t axa  per  

repl icate,  along wi th a lower  s tandard devia t ion.  Cumula t i ve  species  r ichness  

is p r e s e n t e d  in the  s p e c i e s  s a t u r a t i o n  c u r v e s  ( F i g u r e  3) and w i l l  not  be 

discussed fur ther  here.

M a r g a l e f ’s i n de x  of  s p e c i e s  r i c h n e s s  was  a l so  c a l c u l a t e d ,  and the  

va l ues  f or  each r ep l i ca t e  are p r esent ed  in Ta b l es  1 and 2. For  S t a t i on  28,  

values ranged from 9.02 to 11.45; Stat ion 30 values ranged from 6.42 to 10.85.  

Because this index takes into consideration the number of organisms (N) found,  

as wel l  as the number  of species,  the values were reca lcula ted a f ter  delet ing  

the nematode contr ibut ion.  As seen in Tables 1 and 2, this serves to increase  

t h e  v a l u e  of  t h e  i n d e x .  T h e  s t a n d a r d  d e v i a t i o n  b e t w e e n  r e p l i c a t e s  wa s  

r e l a t i ve l y  low f or  both s t a t i on s .  M a r g a l e f ’ s index g e ne r a l l y  r e f l ec t s  t r ends  

in species  numbers,  and there fore  it was not deemed necessary  to calculate  

values cumulat ively as was done for  species saturat ion.

C ) D i v e r s i t y

The effect  of increased repl icat ion on diversi ty values is demonstrated  

in F i g u r e  4.  I f  t o o  f e w  r e p l i c a t e s  ( 1 - 4 )  a r e  t a k e n ,  i t  w i l l  s e r i o u s l y  

underest imate the communi ty diversi ty for  both stat ions,  because the number  of 

new s p ec i es  co l le c t e d  by each a dd i t i o n a l  r ep l i ca t e  is i nc re a s i ng  r ap id ly  at 

t h i s  p o i n t .  B e y o n d  the  f i f t h  r e p l i c a t e ,  s p e c i e s  d i v e r s i t y  e x h i b i t s  on l y  a 

s low increase and there is a lmost  no d i f ference between Repl i cates  Six and 

S e v e n .  The  p r o b l e m s  in e s t i m a t i n g  “ t r u e ” c o m m u n i t y  d i v e r s i t y  have  been  

discussed by Pielou (1966; 1975).

The ef fects  of delet ing the Nemat oda  spp.  group were also examined.  

Nemat odes  are typica l l y  considered merofaunal  by many i nvest igators ,  even  

t houg h  t hey  are of ten many mi l l i me te rs  in l ength and re ta ined on a 0 .5mm

15
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s ieve .  H owever ,  the e f f ec t  of a c o m p o s i t e  t axon  ( i . e . ,  one not  i den t i f i ed  to 

gener i c  or sp ec i f i c  l evel )  can be d r amat ic  if p r e se n t  in large nu mb e r s .  The  

net effect  was to depress the overal l  diversi ty values and make the curve more  

e r ra t i  c .

For  S t a t i on  28,  d i v e r s i ty  a p p e a rs  to reach an a c c e p t a b l e  a s y mp t o t e  

a f t e r  f i ve  r ep l i ca t e  a n a l y s es .  S t a t i on  30,  a l t ho u g h  l eve l ing  of f  c on s i d e r a b ly  

af ter  f ive repl icates,  does not appear  to reach a stable asymptot e  unti l  af ter  

Repl icate  Eight .

D) E q u i t a b i l i t y

The  e q u i t a b i l i t y  m e a s u r e  is d e p e n d e n t  on d i v e r s i t y  and t h e r e f o r e  

behaves in a s imi la r  a l though inverse manner ,  requi r ing a greater  number  of 

r ep l i ca t es  f o r  s t a b i l i z a t i o n  ( F i gur e  5).  A smal l  n u mb e r  of r ep l i ca t es  tends  

to overest imat e  evenness .  Equi tabi l i ty  values do not appear  to stabi l i ze  for  

ei ther  stat ion unti l  Repl i cates  8 through 10. The ef fects  of Nemat oda  spp.  on 

e q u i t a b i l i t y  va l ues  are a lso shown in F i gure  5. The n e m a t o d e s  d r a m a t i c a l l y  

d e p r e s s  e q u i t a b i l i t y  v a l u e s  in a n e a r l y  c o n t i n u o u s  m a n n e r .  T h i s  e f f e c t  is 

more pronounced for  Stat ion 28, which had a re lat ively  great er  propor t ion of  

nematodes than did Station 30.

E) Faunal  Densi ty

Faunal  densi ty  values are presented in Tables  1 and 2. Values ranged  

f rom 15192 to 37756 organisms per square meter  at Stat ion 28; for  Stat ion 30 

d e n s i t i e s  ranged f rom 4744  to 30769  o r g a n i s m s  per  s quar e  meter .  A v e r a g e  

f auna l  de ns i t i e s  were  g r ea t e r  for  S t a t i on  28 than S t a t i on  30,  a l t ho u g h  the  

standard deviat ion between repl icates  was near ly ident ical  for  both stat ions.  

The delet ion of nemat odes  s ign i f i cant l y  reduces the faunal  densi t i es  for  both 

stat ions.  Figure 6 graphica l ly  presents  the resul ts of the cumulat i ve  faunal

17
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densi ty  ca lcula t ions .  This graph was const ructed by success i ve l y  adding the  

organisms for  each new repl icate and calculat ing the faunal  densi ty based upon 

the  c u m u l a t i v e  a re a .  T h e r e  s e e m s  to be l i t t l e  e f f e c t  upon f a u n a l  d e n s i t y  

est imates  beyond the f i rst  four  repl icate samples  for  e i ther  Stat ion 28 or 30.

FI Faunal  Composi t ion

Composi te  taxonomi c  l ist ings for  Stat ions 28 and 30 are presented in 

Tabl e  3. This  tab l e  l ists the n u m b e r  of s p e c i m e n s  co l le c t e d  at each s ta t i on  

and the relat ive percentage composi t ion.  Polychaetes dominated the fauna with 

127 total  taxa for  the combined stat ions;  101 taxa at Stat ion 28 and 86 taxa  

at S t a t i on  30.  There  were  very  f e w  d o m i n a n t  t axa  at e i t h e r  s t a t i on .  Three  

polychaetes Armandia maculata (6.7%),  Ci rrophorus Ivra (7.2%), and Pionosyl l is  

aesae (8.2%) comprised amounts which were greater  than or equal  to 5% of the 

to ta l  f auna  at S t a t i on  28.  For  S t a t i on  30,  only  the b r yoz oan  S e l e n a r ia  sp.  

( 1 4 . 3 % )  o c c u r r e d  in l a r ge  n u m b e r s .  Al l  p e r c e n t a g e s  f o r  d o m i n a n t s  wer e  

calculated a f ter  delet ing the nematodes.  Overal l ,  c rust aceans  cont r ibuted 55 

taxa, molluscs 45, and echinoderms 6 taxa.

Tables 4 and 5 present  the percentage  composi t ion of fauna by major  

t a x o n o m i c  g r o u p i n g s ,  w i th  and w i t h o u t  n e m a t o d e s .  P o l y c h a e t e s  w e r e  the  

d o m i n a n t  f auna  f or  both s t a t i on s .  O l i g o c h a e t es  were  a lso a bu n d a n t  at both  

s t a t i on s .  Ho we ve r ,  o l ig o c h a e t e s  were  not  i den t i f i ed  to gener i c  or s pec i f i c  

l e v e l s  b e c a u s e  the  t a x o n o m i c  s t a t u s  of  m a r i n e  o l i g o c h a e t e s  is c u r r e n t l y  

confused.  There are v i r tual l y  no current  taxonomi c  keys to genera or species  

of  m a r i n e  o l i g o c h a e t e s  ( B r i n k h u r s t ,  p e r s .  c o m m . ) .  C r u s t a c e a n s  a l s o  

represented a re lat ively  large por t ion of the fauna at both sta t ions ( number  

of s pec i es ) .  Mo l lu s cs ,  a l t hough  r e pr e s e n t e d  by r e l a t i ve l y  l arge  number s  of  

species,  were not present  in large numbers.

20



T a b l e  3. Composite species list exhibiting the number of organisms found and 
the relat ive percentage composi t ion for each taxon.

TAXON

STATION
4-28

No. % Composition No.

CNIDARIA 
Anthozoa 

A c t in ia r ia  (un id .  
PLATYHELMINTHES 

Sty lochus sp. 
RHYNCHOCOELA

Nemertina spp. 
ASCHELMINTHES 

Pr i apu1 i da 
Tub i 1uchus

sp. )

cora I 1 i coi a

spp.

sp

Nematoda 
Nematoda 

BRYOZOA
Seienar ia 

PHORONIDA
Phoroni s arch i te c ta  

BRACHIOPODA
G1o t t  i d i a pyrami data 

MOLLUSCA
Polyplacophora 

U n id e n t i f ie d  species 
Gastropoda 

Arene t r i car i nata 
Caecum pul che 11 um 
Corbula co n tra c ta  
Cy1 i chna sp.
Epi scyn ia  m u l t ic a r in a ta  
Marginel1a apic inum 
M arg ine lla  h a r t  1eyanum 
M elane lla  sp.
M i t r e l 1 a c f . 1unata 
Nat i ca canrena 
01 i vel la moorei
01 i ve 1 la sp.
Sol a r ie l  la  sp.
Strombi fo rm i s sp. ( j u v . )
Te i nostoma
Terebra

sp. 
d i s lo ca ta

T u rb o n i l la  conradi

2

3

46

1424

55

0 . 1

0 . 1

1.3

< 0 . 1

39.6

1.5

0. 1 

0 . 1

< 0 . 1

< 0 . 1

<0 . 1 
< 0 . 1  

0 . 1  
< 0 . 1  

< 0 . 1  

0 . 1

< 0 . 1

< 0 . 1

<0 . 1

15

864

205

3

6

T u rb o n i l la  sp. A ( j u v . )

4-30

% Compos i t  i on

0 . 7

37.6

8 . 9

0 . 1

0 . 3

0 . 1

0. 1 
0. 1 
0 . 1

< 0 . 1

< 0 . 1
< 0 . 1

0 . 1

< 0 . 1

0.1 
< 0 . 1

< 0 . 1
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Tabl e  3. c on t i nu e d .

STATION
4-28  4 -30

FAXON__________________________________No. % C o m p o s i t i o n _____No. % Compos i t  i on

T u rb o n i l la  sp. B ( j u v . )  — — 1 <0 . 1
Un i dent. i f  i ed s p . ( .iuv. ) 3 0.1 2 0.1
V i t r i n e l l i d a e  sp. 2 0.1

Scaphopoda
Dental i um sp. 4 0.1 2 0.1
Scaphopoda s p . — — 1 <0 . 1

B i va 1v i a
Asthenothaerus hemphi 11 i 3 0.1
C ard i idae  s p . ( j u v . )  1 <0. 1
Crass i n e l l a  1unu1 a ta  3 0.1 1 <0 . 1
Laevicardium mortoni 1 <0. 1  2 0.1
Lasaeidae sp. 1 <0. 1
L i mops i s c r  i s t a ta  — — 1 <0 . 1
Luc i na sp. — — 1 < 0.1
Luc in idae  sp. 1 <0. 1
Muscu 1 us sp. ( j u v . )  1 <0 . 1
Mysella  p la n u la ta  5 0.1 2 0.1
Neaeromya f lo r id a n a  — — 1 <0 . 1
Nucu 1 a prox i ma 1 <0.1
Nucu1 a s p . ( j u v . )  2 0.1
Pt. er orner i s perp lana — — 1 <0 . 1
Seme 1 e mucu 1 o i des — — 1 <0 . 1
Tel 1 ina 1 i s te r  i 1 <0. 1  2 0.1
Tel 1 ina sp. ( j u v . )  — — 3 0.1
T e l l i n i d a e  sp. (spat.) 11 0.3
U n id e n t i f ie d  spp. (spa t)  13 0.4 11 0.5
Ver i c o rbu 1 a ope rcu1 a ta  — — 2 0.1
V e r t ic o rd ia  o rna ta  1 <0.1

ANNELIDA
Polychaeta

Acroci r ru s  f r o n t  i f i  1 i s — — 1 < o .1
Amaeana t r  i 1 oba t. a 3 0.1 1 <0. 1
Ampharete sp. ( j u v . )  1 <0. 1
Ampharetidae ( j u v . )  — — 1 <0 . 1
Ane i s t r o s y 11 i s hartmanae 39 1.1 29 1.3
Aonides mayaguezens i s 2 0.1
Arabe 1 la mutans 1 <0. 1  1 <0 . 1
A r ic id e a  c e r r u t i i  3 0.1 1 <0. 1
A r ic id e a  f r a g i l i s  1 <0.1 1 <0. 1
Ar i c i dea sueci ca 1 <0. 1 1 <0. 1
Ar i c i dea sp. A 3 0.1
Ar i c i dea sp. (damaged) 1 <0. 1
A r i c i d e a  t a y l o r i  15 0 . 4  3 0 .1
A rm a n d ia  m a c u l a t a  145 4 . 0  71 3 .1
A s y c h i s  e l o n g a t a  1 < 0 . 1
A x i o t h e l l a  mucosa 6 0 . 2  4 0 . 2
Boguea en  i gm at i ca  6 0 . 2  4 0 . 2
B ra n  i a  we 11 f  1 e e t e n s  i s 1 < 0 . 1  2 0 . 1
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Tabl e  3. c on t i nu e d .

TAXON No.

STATION
4-28

% Compos i t  i on No,

C a ra z ie l la  hobsonae 
Caul 1 er i e l l a  sp. 
Ceratocephale o c u la ta  
Ceratonereî s mi r a b i 1 i s 
Chone amer i cana 
C irrophorus  b ranch ia tus  
C irrophorus  ly ra  
Ci rrophorus sp. A 
Clymenella to rq u a ta  
Denta ti s y l 1 i s ca ro l inae 
E h le rs ia  cornuta  
E h le rs ia  fe r ru g in a  
Eteone sp.
Eu l a l i  a sangui nea 
Euni ce v i t t a t a  
Eunice websteri

3
2
6

36
156

3

2
4

24

E u sy l1 inae sp. A 
Exogone d i spar 
Exogone lo u re i 
Exogone sp. B 
Exogone sp. C 
Fabric  ia sabe I 1 a 
G1ycera oxycephala 
Goniadides caro l i nae 
Gypt i s b re v ip a lp a  
Hesionura e longa ta 
Heteropodarke c f . heter orno r 
Heteropodarke s p . A 
Hydro i des crue i géra 
Iso lda  pul che 1 la 
L e io c a p i te l la  sp. A 
Lumbrinerides dayi 
Lum brineris  candida 
Lumbr i ner i s 1a t r e i 11 i 
Lumbri ner i s v e r r  i 11 i

pha

L y s id i ce mi n e t ta  
Magelona c f . c i ncta 
Magelona pe tt iboneae  
Malacoceros vanderhors t i 
Mediomastus spp.
Mega 1 omma b iocu la tum  
Mega 1 omma vesiculosum 
Mi nuspio c i r r  i fe ra  
Mooreonuph i s nebulosa 
Myri oche 1 e ocu la ta  
Neanthes mi cromma 
Nematonerei s hebes 
Neoleprea sp. A

8
I

84
8

12
6

29
8
4
3 
6

1
55

4

19
1

63

< 0 . 1  

0 . 1  
0 . 1  
0 . 1  
0 . 2  
1 . 0  

4.3 
0 . 1  

< 0 . 1  

0 . 6  
1 . 1  

< 0 A  
< 0 . 1  

0 . 1  

0.7 
< 0 . 1

0 . 6
< 0 . 1

0 . 2
< 0 . 1

2.3
0 . 2
0.3
0 . 2
0. 8
0 . 2
0 . 1
0 . 1
0 . 2

<0 . 1 
1 . 5  
0 . 1

0 .5  
< 0 . 1  

1 .8

0 . 1

0 . 1
< 0 . 1
< 0 . 1

1
1
4

14
64

18
25

3 
16

1
1
4

17

1
53

3
21

19
3

1
3 

1 1

1
6

15
3
1

23

4-30 
% Composition

< 0 . 1  

< 0.1 
0 . 2  
0.6
2 . 8

0.8

0 . 1
0 .7  

< 0 . 1  
< 0 . 1  

0 . 2  
0.7

0 . 2  
0. 1 

< 0 . 1  
2.3 
0 . 1  
0 .9

0 . 8
0 . 1

< 0. 1 
0 . 1  
0.5

< 0 . 1
0.3

0.7
0 . 1

< 0 . 1

0 . 2

<0. 1



Tabl e  3. con t i nu e d .

STATION
4- 28  4-30

TAXON_________________________________ No. % C o m p o s i t i o n  No. % C o m p o s i t i o n

Nephtys s I mon i 11 0.3 9 0.4
Nephtys squamosa 4 0.1 4 0.2
Nere is sp. 21 0.6 15 0.7
Notomastus amer i canus — — 1 <0 . 1
O d o n to s y l l is  enopla 1 < 0.1 — —
Onuphidae ( j u v . ) 1 < 0.1 — —
Opisthodonta sp. A — — 1 < 0.1
Opisthodonta sp. B — — 2 0.1
Owenia fu s i fo rm is 10 0.3 21 0.9
Palaenotus he te rose ta 23 0.6 23 1.0
Paramphinome sp. B 2 0.1 5 0.2
Paraoni dae ( u n id . ) — — 1 < 0 . 1
P a rap îon osy l1 is  lo n g ic i r r a ta 19 0.5 8 0.3
Paraprionosp io  p inna ta 5 0.1 4 0.2
P e tt ib o n e ia  s p . A 1 <0.1 — —
Pholoe sp. 2 0. 1 4 0.2
Phyllodoce arenae 2 0. 1 2 0.1
Phyllodoce castanea 2 0.1 2 0.1
Phv 11 odoe i dae un id . 3 0.1 — —
Pi 1 arg i dae un id . 1 < 0. 1 — —
Pi 1 a rg i s sp. __ — 1 < 0.1
P i o n o s y l l i s  qesae 177 4.9 28 1.2
P is ione  remota 19 0.5 20 0.9
P is ta  c r i s t a t a OÓ. 0. 1 1 < 0.1
P is ta  sp. 1 < 0.1 — —
P l a k o s y l l i s  q u a d r io c u la ta 2 0. 1 2 0.1
Podarke obscura 3 0.1 4 0.2
Poec i 1 ochaetus .johnson i — — 1 < 0.1
P o ly c i r ru s  sp. 7 0.2 — —
Polydora sp. 1 < 0.1 — —
Po lyno id  Genus B — — 1 < 0.1
Polynoidae spp. un id . — — 1 < 0. I
P r ionosp io  c r i s t a t a 4 0.1 — —
P ro to d o rv i l le a  k e fe r s te in i 55 1.5 32 1.4
S a be l l id ae  spp. 1 < 0.1 — —
Schistomeringos rudo lph i 36 1.0 19 0.8
Sch1erobreqma stenocerum 1 < 0.1 — —
S c o le le p is  squamata 1 < 0.1 — —
Sco lop los rubra 1 < 0.1 — —
Serpu lidae  damaged 1 < 0. 1 7 0.3
Sigambra sp. 2 0. 1 — —
Sphaerosy11 i s g la n d u la ta — — 2 0 . 1
Sphaerosy M is  p i r  i f  erops i s 1 < 0.1 3 0 . 1
S p h a e ro s y l l is  r i s e r i 1 < 0 . 1 — —
S p h a e ro s y l l is  t a y lo r i 1 < 0 . 1 — —
Sp iochaetopterus c. ocu la tus - - — 2 0 . 1
Spionidae ( j u v . ) 12 0.3 3 0 . 1
S p io p h a n e s  bombyx 5 0.1 2 0 .1
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Tabl e  3. c on t i nu e d .

STATION
4 -28  4 -30

TAXON__________________________________No. % Composition No. % Composition

Streblosoma hartmanae i < 0.1 1 < 0.1
S y l 1 idae u n id . — — 2 0.1
Sy l l i d e s  f lo r id a n u s 1 < 0.1 — —
Synelmis a l b i n i 3 0.1 5 0.2
Tharyx c f .  d o rs o b ra n c h ia l is — — 2 0.1
Tharyx c f .  m arion i — — 1 < 0.1
Tharyx sp. — — 1 < 0.1
Trichobranchus q l a c ia l  is 2 0.1 1 < 0.1
T ry p a n o s y l l is  sp. 1 < 0. 1 — —
T y p o s y l l is  c f .  lu tea 9 0.3 2 0.1
T y p o s y l l is  p r o l i f e r a 1 < 0. 1 — —
T y p o s y l l is  sp. A — — 2 0.1
V e rm il io p s is  sp. 14 0.4 5 0.2

01 igochaeta
O ligochea ta  spp. un id . 381 10.6 263 11.5

SIPUNCULIDA
U n id e n t i f ie d  spp. 17 0.5 12 0.5

ARTHROPODA
Ostracoda

Mydocopa spp. 22 0.6 10 0.4
Parasterope po l l e x 1 <0.  1 — —
Podocopa spp. 1 <0. 1 1 < 0. 1

Copepoda
Cal ano i d spp. 3 0.1 6 0.3
Cyclopo id  spp. 3 0.1 3 0.1
H a rp a c t ic o id  spp. 80 2.2 42 1 .8

Cumacea
Campylaspis sp. E 13 0.4 1 <0.1
Cyc lasp is  bacescui 2 0.1 — —
Cyclasp is  c f .  u n ic o rn is — — 6 0.3
Cyc lasp is  sp. A 2 0. 1 11 0.5
Cyclasp is  sp. B — — 5 0.2
Cyclasp is  sp. D 1 <0. 1 — —

Cyc lasp is  spp. ( j u v . ) 3 0.1 3 0.1
Cumella s p . A 1 <0.1 1 <0.1
Cumella sp. B — — 1 <0.1
O x y u ro s ty l is  sm ith i 4 0.1 7 0.3

Tanaidacea
Apseudes propinquus — — 1 <0.1
Calozodion wadei 2 0.1 — —

Harqeria  rapax 2 0.1 — —

K a ll iapseudes sp. A 8 0.2 2 0.1
Lep toch e lia  sp. A 4 0.1 1 <0.1

1sopoda
Apanthura c f .  s igna ta 1 <0.1 — —
Edotea t r i l o b a 1 <0. 1 — —

Eurydice l i t t o r a l i s — — 1 <0.1
Munna sp. — — 0

L,. 0.1
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Table 3. cont inued.

STATION
4 - 2 8 4 - 3 0

TAXON No. %

P a n a n t h u r a  fo r m o s a 1 < 0 .1
Amph î poda

A c u m in o d e u to p u s  n a g l e i 2 0 .1 — —
A m p e l is c a  a b d i t a 1 0 .1 1 < 0 . 1
A m p e l is c a  b i c a r i n a t a 6 0 . 2 3 0 .1
A m p e l is c a  s p .  A — — 2 0 .1
A m p e l is c a  s p .  B — — 2 0 .1
A m p h i lo c u s  s p . 1 0 .1 1 < 0 .1
B a te a  s p . — — 1 < 0 .1
C o ro p h iu m  s p .  A 3 0 . 1 — —
E r i c t h o n i u s  b r a s i l i e n s i s — — 3 0 .1
G am m aropsis  s p . 2 0 .1 6 0 . 3
L i s t r i e l l a  c f .  b a r n a r d i — — 3 0 .1
M a e ra  s p . — — 1 < 0 . 1
M ic r o d e u t o p u s  m y e r s i — — 1 < 0 .1
P h o t i s  m a c ro c o x a 7 0 . 2 — —
P o d o c e ru s  s p . — — 2 0 .1
R î l d o r d a n u s  la m in o s a 1 0 .1 — —
S y n c h e 1 i d i um am er i canum 9 0 . 3 3 0 .1
T i r o n  t r i o c e l l a t u s 1 0 .1 — —
T i r o n  t r o p a k i s 2 0 . 1 — —

Mys i d a c e a
B o w m a n ie l la  p o r t o r i c e n s i s 12 0 . 3 4 0 . 2
M y s id o p s is  b i g e l o w i — — 1 < 0 . 1

D ecapoda
A u to m a te  s p . — — 1 < 0 . 1
C a l l i a n a s s a  b a t e i 2 0 .1 — —

L e p t o c h e l a  s e r r a t o r b i t a 2 0 .1 1 < 0 . 1
P a g u r i s t e s  hummi 1 0 . 1 — —

Panopeus  s p . — — 1 < 0 . 1
S i c y o n i a  t y p i c a 1 0 .1 — —

X a n t h i d a e  s p .  ( j u v . ) 1 0 . 1 — —

C â p r e 11 id e a
H e m ia e g in a  m i n u t a — — 3 o . t

ECHINODERMATA
O p h i u r o i d e a

A m p h io d ia  p l a n i s p i n a 1 0 . 1 — —

Amph i od i a  pu 1 ch e  11 a 4 0 . 1 6 0 . 3
A m p h iu ra  f i b u l a t a — — 1 < 0 . 1
A m p h iu r id a e  s p .  ( j u v . ) 17 0 . 5 18 0 . 8
A m p h i o l e p îs  s p . — — 1 < 0 . 1
U n i d e n t i f i e d  s p . 1 0 .1 — —

CHORDATA
C e p h a 1o c h o r d a t a

B r a n c h io s t o m a  s p . 7 0 . 2 6 0 . 3

TOTALS: 3 5 8 5
TOTAL TAXA: 180

2 2 9 6
TOTAL TAXA: 16-

TOTAL CUMULATIVE TAXA FOR BOTH STATIONS:: 2 4 4
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Table 3. cont inued.

TAXON

STATION
4 - 2 8

No. % C o m p o s i t io n  N o.
4 - 3 0  

% C o m p o s i t io n

P a n a n t h u r a  f o r m o s a  
Amph i poda  

Acumi n o d e u to p u s  n a g 1 e i 
AmpeI i s c a  abd  i t a  
Ampel i s e a  b i c a r i n a t a  
Ampel i s c a  s p .  A 
Ampel i sc a  s p .  B 
Amphi lo c u s  s p .
B a t e a  s p .
C orop h  i um s p .  A 
E r i c t h o n i u s  b r a s  i 1 i e n s i  s 
Gammarops i s s p .  
L i s t r i e l l a  c f .  b a r n a r d i
M aera  s p .
M i c r o d e u t o p u s  m y e r s i  
P h o t  i s m a c ro c o x a  
P o d o c e ru s  s p .
R i l d o r d a n u s  la m in o s a  
S y n c h e l i d i u m  am er i canum  
T i  ro n  t r i o c e l 1a t u s  
T i ro n  t r o p a k  i s 

M y s id a c e a  
B o w m a n ie l la  p o r t o r i  c e n s  i s 
Mys i dops i s b i g e 1ow i 

D ecapo da  
A u to m a te  s p .
C a l 1 ja n a s s a  b a t e  i 
L e p t o c h e l a  s e r r a t o r b i t a  
P a g u r i s t e s  hummi 
P anop eus  s p .
S i c y o n i a  t y p i c a  
X a n t h i d a e  s p .  ( j u v . )

C â p r e  11 id e a  
H e m ia e g in a  mi n u t a  

ECHINODERMATA 
Oph i u r o  i dea  

Amph i od i a  p l a n i s p i n a  
Amph i od i a  p u l  c h e  1 l a  
A m p h iu ra  f  i bu 1 a t a  
A m p h iu r id a e  s p .  ( j u v . )  
Amph i o 1e p i  s s p .  
U n i d e n t i f i e d  s p .

CHORDATA
C e p h a 1o c h o r d a t a  

B r a n c h io s t o m a  s p .

1
9
1
2

12

1
4

17

1

0. 1 
0.1 
0 . 2

0. 1 

0 . 1  

0 . 1

0 . 2

0.1
0 . 3  
0 . 1  
0.1

0 . 3

0.1 
0 . 1  
0 . 1

0 . 1
0 . 1

0.1 
0 . 1

0 . 5

0 . 1

0.2

1 < 0 . 1

1 < 0 . 1
3 0 .1
2 0 . 1
2 0. 1
1 < 0 . 1
1 < 0 . 1

3 0 .1
6 0 . 3
3 0 .1
1 < 0 . 1
1 < 0 . 1

2 0 . 1

3 0 . 1

4 0 . 2
1 < 0 . 1

1 < 0 . 1

1 < 0 . 1

1 < 0 . 1

0.1

6 0 . 3
1 < 0 . 1

18 0 . 8
1 < 0 . 1

0 . 3

TOTALS: 3 5 8 5
TOTAL TAXA:

TOTAL CUMULATIVE TAXA FOR BOTH STA TIO NS: 24 4

2 2 9 6
180 TOTAL TAXA: 164
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T a b l e  4. Percentage composit ion by major taxonomie groupings of benthic 
macroinfauna for  Stat ion 28. Percentages are presented for  
total  organisms and with contr ibut ion of nematodes deleted.

Percentage
With

Percentage
Without

Taxon Nematodes Nematodi

Nematoda 39.7

Polychaeta 37.6 62.3

Ol igochaeta 10.6 17.6

Gastropoda* 0.7 1.1

Biva l v i a 1.3 2.1

Crustacea 5.8 9.6

Echinodermata 0.6 1.1

Miscel laneous 3.7 6.2

TOTAL : 100.0 100.0

"Includes Polyplacophora and Scaphapoda.
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T a b l e  5. Percentage composit ion by major taxonomie groupings of benthic 
macroinfauna for  Stat ion 30. Percentages are presented for  
total  organisms and with contr ibut ion of nematodes deleted.

Percentage Percentage
With Without

Taxon______________________________ Nematodes_____________ Nematodes

Nematoda 37.6

Polychaeta 30.3 48.6

Ol igochaeta 11.5 18.4

Gastropoda* 1.2 1.9

Bivalvia 1.2 2.0

Crustacea 6.3 10.1

Echinodermata 1.1 1.8

Miscel laneous 10.8 17.2

TOTALS : 100.0 100.0

i nc l udes  Polyplacophora and Scaphopoda.
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IV. DISCUSSION AND CONCLUSIONS

Li t t l e  q u a n t i t a t i v e  da t a  are  a v a i l a b l e  f r om  p r e v i o u s  s t u d i e s  in the  

Gul f  of Mexico for  compar ison wi th the present  study.  Var ia t ions  in sampl ing  

t echni ques  and methods of data analys is  make di rect  compar isons  di f f icul t .  

For example,  JRB Associates (1982) sampled 20 stations in the Gulf using a box 

c o r e r  a 1 . 0 mm  s ie v e  f o r  s e p a r a t i n g  f a u n a  f r o m s e d i m e n t s .  The  a n n e l i d s  

were the only group enumerated  and ident i f ied f rom benthic samples.  At JRB 

(1982)  Stat ion 4-28 (our Stat ion 28),  they found 44 species of polychaetes and 

a total  densi ty  of 4 1 8 / m 2. Our  samples  revealed 180 total  taxa wi th a mean  

d e n s i t y  of  1 3 , 9 1 7  i n d i v i d u a l s / m 2 ( e x c l u d i n g  n e m a t o d e s ) .  At  JRB (1 982)  

Stat ion 4-30 (our  Stat ion 30),  85 polychaete  taxa were ident i f i ed wi th a total  

d e n s i t y  of  6 1 2 / m 2. Our  S t a t i o n  30 c o n t a i n e d  164 t o t a l  t a x a  w i t h  a mean  

densi ty  of 9 ,1 8 0 / m2 (wi thout  nemat odes) .  Samples  col lected in both studies  

w e r e  o b t a i n e d  in the  mo n t h  of  May .  The  l es s o n  to be l e a r n e d  f r om such  

discrepant  resul ts is tha t  c o n s i s t e n t  t e c h n i q u es  for  sampl ing and analysis  

must be used if spatial  and temporal  comparisons of benthic fauna are to be 

meaningf ul .  In addi t ion,  the methods selected,  wha t ever  they may be, need to 

be ful ly documented and just i f ied.

For maximum reproducibi l i ty and rel iabi l i ty,  it is recommended that  the 

procedures  out l ined in this report  for  sample col lect ion and data analys is  be 

employed in any subsequent  studies intended to document  temporal  or spat ial  

var iat ion in benthic infaunal  communi t i es .  It is fur t her  recommended that  10 

r e p l i c a t e  s a m p l e s  be c o l l e c t e d  and  a n a l y z e d  u s i n g  d i v e r - o p e r a t e d  c or e  

samplers .  The species  saturat ion curves presented in Figure 3 indicate that

10 r ep l i ca t e  s a m p l e s  wi l l  capt ur e  the vas t  m a jo r i t y  of the s p ec i es  p r esent ,
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and w i l l  p r o v i d e  an a d e q u a t e  s a m p l i n g  of  the  c o m m u n i t y  c o m p o s i t i o n  f o r  

purposes of compar ison.  Ten repl icate samples may seem excessive,  since the 

10th repl icate only accounted for  3.1 or 4.5% of the total  number  of species  

(Figure 3). However ,  consider ing of natural  var iat ion between sta t ions,  and 

seasonal  var iat ions in species abundances,  10 repl icate samples appeared to be 

j u s t i f i e d .  F u r t h e r m o r e ,  because  the i mp o r t a nc e  of the r e gu l a t o r y  de c i s i ons  

which may be based in part upon those benthic community analyses,  a definitive 

s a m p l i n g  d e s i g n  is w a r r a n t e d .  In a d d i t i o n ,  s p e c i e s  d i v e r s i t y  ( F i g u r e  4) ,  

e q u i t a b i l i t y  ( F i g u r e  5) ,  and f a u n a l  d e n s i t y  ( F i g u r e  6) al l  i n d i c a t e  t h a t  10 

repl icate samples  wi l l  provide ful ly adequate  character i za t ion  of the benthic  

community at Site 4.
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