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ABSTRACT

Benthic fauna sanples were collected at four sites in Anclote
Sound Florida). The purpose of the study was to eval uate sieve size
(1.0 mmand 0.5 nmm) induced effects on the description of community
structure. Comunity paraneters eval uated were: species conposition
faunal density, species richness, species diversity, evenness and
faunal simlarity. Pronounced changes were evident in all the conmmnity
paraneters when the smaller sieve size was utilized. The 0.5 nm sieve
size provided a nore realistic and conprehensive picture of the
benthic comunities at the study site. Results of the present study
were applied to evaluate a previous environmental inpact study conducted
at the site with a 1.0 nm sieve. The previous study was found to be
i nadequate in terms of the sieve size used.
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. | NTRODUCTI ON
The inportance of screen size in washing benthic faunal sanples is
wel | recogni zed (Reish, 1959; Wrd et al., 1976; Swartz, 1978). The
screen size used in a study can deternmine the characteristics of a
benthic community an investigator describes. Essentially, two
investigators can sanple the sane comunity with different sieves and cone
up with entirely different characterizations. Also determnation of an

adequate sieve size is:
« site specific
* substrate specific
« season specific (if juveniles are included)
« sonetimes resource limted (a |arger sieve size washed
sanpl e generally takes | ess |abor and cost to process)
« study specific (depending on the questions asked in the study)

Hence, standardization of sieve size is neither necessary nor
warrant ed. Depending upon the type of questions asked in a study, it is
inperative to deternmine the adequate sieve size (to use) prior to
initiating any large scale sanpling exercises. On a global basis, the
most conmonly used sieve sizes by benthic ecologists are 0.5 nmand 1.0 mm
mesh openings. Wth the advent of NEPA (National Environnental Policy Act)
in 1969, considerable enphasis has been placed on the study on benthos in
envi ronmental inpact assessnent studies. Spin-offs from this enphasis are
efforts by Agencies to standardize sieve sizes used in such studies
(Swartz - EPA, 1978 - 1.0 nm Florida Department of Environmenta
Regul ation, Chapter 17-3 Rules, 1978 - 0.5 m).

The present study was instituted to study the adequacy of a sieve
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size (1.0 nm) wused in an environnmental inpact assessnent study con-
ducted at Anclote Anchorage (Florida) by Thorhaug et al. (1977).
Thorhaug's study attenpted to assess the effects on the benthos
caused by a Power Plant as part of a requirement for a 316a Denonstration
(Section 316 a, Public Law 92-500, Federal Water Pollution Contro
Act Amendments of 1972). Specific objectives of the present study
were to
e Eval uate the adequacy of the 1.0 nmsieve size in
describing the benthic nmacrofaunal conmunity structure
at the study site
e Assess the limtations inposed by the use of the 1.0 mm
mesh size sieve in the results of the 316a study
e Evaluate the validity of the inpact assessnment concl usions
in light of the sieve size used in the 316a study
A description of the study area is provided by Thorhaug et al.
(1977).  Major habitats identified in their study were
« Inshore sandy areas
« Inshore grass beds (Hal odul e and m xed grasses)

« Md-bay grass beds (Thal assia, Syringodium and m xed

grasses)
« Of-shore sandy areas
For purposes of this study, the follow ng four sites were sanpled:

an inshore sandy area, a Thal assi a-doninated (al so sone Hal odul e) area

a Syringodi um -dom nated area and an of fshore sandy area devoid of

grasses.



1. MATERI ALS AND METHODS

A, Stations: Four stations were sanpled at the study site (location
of stations are shown in Figure 1). The stations were |ocated such
that all major types of benthic habitats in the area would be
represent ed.

B. Sampling Period/ Methods: Sampling was conducted on Decenber 12,
1978. Five replicates utilizing a core sanpler (Zi nrerman et al. 1971)
were collected at each station and washed through a 0.5 nmsieve in
the field. Except for the use of a rose bengal solution (to facilitate
easy and accurate sorting), all field and preservation nethods were
identical to those utilized by Thorhaug et al. (1977).

c. Laboratory Processing/Analysis: In the laboratory each replicate
sanple was split into two fractions by washing through a 1.0 mm

sieve. Material retained on the 1.0 nm sieve was preserved, and the
remai ning material was re-washed through a 0.5 mm sieve and al so preserved
in 70% isoproponol. The 0.5 nm fraction was sorted by use of a

bi nocul ar mcroscope. The 1.0 nm fraction was decanted into two
portions: (1) a fraction consisting of lighter and smaller animals,
whi ch was sorted by use of a microscope (2) a fraction consisting of
heavier and larger animals (primarily mollusks), which was hand-sorted
from a shal | ow, whi t e- background pan. Species were identified to the

| owest practical taxonomic |evel consistent with the earlier study
(Thorhaug et al. 1977).

D. Data Analysis: Data reduction and analysis consisted of the

following el ements at each station for each sieve size:
3
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¢ Species Conposition (Species abundance lists).

« Dominant species (in terns of abundance).

« Proportion, abundance and species richness of najor taxa

o Faunal Density (nunber of organisms per square neter).

« Species Richness (number of species).

e Species Diversity (H, Shannon-Waver |ndex; Shannon
and \Weaver, 1963).

* Evenness or Equitability (J', Pielou s Index; Pielou
1966) .

 Faunal Simlarity between stations (ck Mrisita' s |ndex;
Mrisita, 1959).

Primary enphasis of the data analysis was to evaluate the differences

of the above el ements bhetween the two sieve sizes.

[11.  RESULTS

A Species Conposition: A total of 217 species were identified from
5,440 organisns collected at the four stations (Total: 20 sanples).
O these, 150 species (from 1,303 organisns) were collected inthe 1.0
mm si eve sanpl es and 141 species (from4, 137 organisns) in the 0.5
mm si eve sanples. Table 1 presents a conposite species list (wth
actual abundances) for sanples washed through a 1.0 mm sieve. Table
2 presents a conposite |ist of species (and abundance) added by the
use of a 0.5 mmsieve

Domi nant species (conprising over 10% of the total abundance at
a station) at the different stations are presented in Table 3.
Addition of 0.5 mm sieve fraction changed species doninance at all

the stations.



Table 1. Conposite species list of organisns retained in a 1.0 nm sieve.

Speci es Nunmber of Individuals
Sta. 1 Sta. 2 Sta. 3 Sta. 4

PLATYHELM NTHES

Uni d. sp. 0 2 0 0
NEMERTI NEA
Uni d. sp. 1 3 17 4
NEMATCODA
Uni d. sp. 0 4 22 1
BRYQZOA
Uni d. sp. ' 0 0 0
BRACHI OPCDA
GQottidia pyramdata 0 0 0
ECH NODERMATA
Qphi osti gma isacant hum 0 1 0
Uni d. sp. 0 0 1 0
MOLLUSCA
POLYPLACOPHORA
Acant hopl eura granul ata 0 8 0 0
SCAPHOPCDA
Dentaliumsp. 1 0 0 6 0
Dental i umsp. 2 0 0 1 0
GASTROPCDA
Anachis avara 1 0 0 0
Anachi s semplicata 1 0 0 0
Anachi s sp. 0 0 9 0
Bul lata ovuliforms 1 0 0 0
Caecum ni ti dum 4 6 0 0
Caecum pul chel I um 1 0 0 0
Crepi dul a macul osa 0 2 0 0
Crepidula sp. 25 17 0 0
Di astoma varium 19 1 0 0
Ham noea succi nea 0 0 0 3
Mar gi nel | a aureocincta 3 2 0 0
Mar gi nel | i dae sp. 1 1 0 0
Mtrella lunata 11 7 0 0
Natica pusilla 0 0 1 0
Retusa canalicul ata 1 1 6 9
Ri ssoi na cat esbyana 2 0 0 0
Tei nost oma bi scayense 0 0 2 0

*Col oni es not counted as individuals.
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Table 1. Conposite species list of organisms retained in a 1.0 nm sieve.

Cont i nued.
Speci es Nurmber of I ndividuals
Sta. 1 Sta. 2 Sta. 3 Sta. 4
Turbo cast aneus 0 1 0 0
Turboni | I a conr adi 1 2 0 1
Turbonilla henphilli 0 0 0 1
PELECYPCDA
Ar gopect en gi bbus 1 0 0 0
Brachi odont es exust us 5 4 1 0
Chi one cancellata 0 0 1 0
Chi one sp. 2 0 1 0 0
Corbul a sp. 0 0 10 0
Crenella sp. ? 2 0 0 0
Dosinia sp. ? 0 1 0 0
Gastrochaena hians 0 0 2 0
Laevi cardi um | aevi gatum 0 0 0 1
Li ma pel uci da 2 0 0 0
Luci na nassul a 2 3 0 0
Parvilucina nultilineata 0 1 0 0
Pteria col ynbus 6 5 0 0
Tel lina sp. 2 2 3 12
Tel l'ina versicol or 0 0 0 2
Unid. sp. 6 0 0 3 0
Unid. sp. 7 0 0 2 0
Unid. sp. 8 0 0 1 0
Unid. sp. 9 0 0 0 2
Unid. sp. 10 0 0 20 13
ANNELI DA
POLYCHAETA
Agl asphamus verrilli 0 0 1 0
Apopri onospi 0 pygnaea 0 0 0 1
Aricidea fragilis 15 30 2 0
Branchi oasychi s americana 0 2 0 0
Capitella capitata 3 1 0 0
C ymenel I a nucosa 0 0 0 1
Di opatra cuprea 0 1 0 0
Et eone het er opoda 1 0 0 0
Fabrica sp. 0 0 0 34
A ycera anericana 2 2 0 8
Aycinde solitaria 3 6 0 3
Gyptis vittata 13 1 1 0
Har not hoe sp. 0 1 0 0
Lunbrineris sp. 0 0 19 4
Magel ona pettibonae 0 1 0 0
Mal dane sarsi 0 1 2 0
Medi omastus cal i forniensis 0 0 2 1



Table 1. Conposite species list of organisms retained in a 1.0 nm sieve,
Cont i nued.

Speci es Nurmber of I ndividuals
Sta. 1 Sta. 2 Sta. 3 Sta. 4

Megal omma petti bonae
Mel i nna macul ata
Mnuspio cirrifera
Nerei s sp.

Not omast us | atericeus
Not omast us heni podus
Qdontosyllis sp.
Onhuphi s sp.

Orbini dae sp. ?
Paranaitis sp.

Par apri onospi 0 pi nnata
Pectinaria goul dii
Pista cristata

Pl atyneries dunerilli
Podar ke obscura

Pol ydora websteri
Prionospi o heterobranchia
Pseudopol ydora sp.
Sabel | i dae sp. 2?

Schi st oneringos sp.
Scol el epsi s texana
Scol opl 0os robust us
Scol opl 0s rubra

Spi oni dae sp. 2
Spirorbis spirillum
St henel ai s boa
Syl'lidae sp. ?

Syllis gracilis
Tharyx sp

Travisia sp. 1 (juvs.)?
Uni d. sp.
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Table 1. Conposite species list of organisms retained in a 1.0 nm sieve.

Cont i nued.
Speci es Nurmber of Individuals
Sta. 1 Sta. 2 Sta. 3 Sta. 4

Unid.sp. 5 1 0 0 0
Unid.sp. 6 0 0 1 0
MYSI DACEA

Mysi dopsi s bi gel ow 9 3 0 0
CUMACEA

Cycl aspi s sp. 0 0 11 1
Oxyurostylis smthi 0 0 34 6
| SOPCDA

Apant hura magni fica 0 0 0 1
Dynanenel | a sp. 0 1 0 0
Erichsonella filiforms 2 0 0 0
AVPH PCDA

Anpel i sca abdita 3 3 52 3
Anpel i sca hol nesi 0 0 41 3
Anpi t hoi dae sp. 20 7 0 0
Aoridae sp. 1 2 0 0 2

Aoridae sp. 3 (nr.

M cr odeut opus) 0 13 9 0
Batea cathariensis 1 6 0 0
Batea sp. 1 (juvs,) 0 7 0 0
Cor ophi um sp. 0 0 12 0
Cymadusa nr. conpta 47 0 0 0
Cmadusa sp. 0 9 0 0
El asnopus | evis 3 0 0 0
Erichthonius nr. brasiliensis 0 7 0 0
G tanopsis sp.? 2 1 0 0
Lenbos websteri? 1 2 4 0
Listriella nr. barnardi 0 0 8 0
Lysi anopsi s al ba 2 0 0 0
Melita nitida 14 4 0 0
Monocul odes edwar dsi 0 0 1 0
Monocul odes nyei 0 0 6 3
Paramet opel la cypris 0 0 1 0
Photi s pugnat or 0 0 15 0
n. gen. n. sp. nr. Platyischnopus 0 0 1 6
Pont ogeni a sp. 2 0 0 0
Rudi | enboi des nagl ei 0 0 1 1
St enot hoe sp. 1 0 0 0
DECAPCDA
Al pheus normani i 1 7 0 0
Mpj i dae sp. 0 1 0 0



Table 1. Conposite species list of organisms retained in a 1.0 nm sieve,
Cont i nued.

Speci es Nunmber of Individuals
Sta. 1 Sta. 2 Sta. 3 Sta. 4

Megal opa (Unid. species)
Neopanope texana texana
Paguri dae sp.

Pagurus annul i pes
Pandora trilineata
Penaei d sp. 1

Penaei d sp. 2

Xant hi dae sp.

N
OO P~oOooOoOOKr O

[EEN
OFRP OO OO
OO O0OWMOOOoOOo

HOoOOOoOOMNMNOH

CHORDATA
CEPHAL OCHORDATA
Brachi ost oma cari beaum 0 0 7 4

Pl SCES
Lagodon rhonboi des 0
Symphurus pl agi usa 1 0 0 0

—
o
o

Total # Individuals 419 264 415 205

Total # Species 63 68 61 41
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Table 2. Conposite species list for organisns retained in a 0.5 nm sieve.
(excluding the organisns retained in a 1.0 nm sieve).

Speci es Nurmber of I ndividuals

Sta. 1 Sta. 2 Sta. 3 Sta. 4

PLATYHELM NTHES

Eupl ana gracilis 0 0 0 1

Uni d. sp. 0 2 1 0
NEVERTI NEA

Uni d. sp. 0 1 12 10
NEMATCDA

Uni d. sp. 4 72 98 4
BRYQZQA

Uni d. sp. * * 0 0
PHORONI DEA

Uni d. sp. 0 0 0 1
ECHI NCDERMATA

Ophi ophragnus  sp. 1 0 0 0
CHAETOGNATHA

Uni d. sp. 0 0 0 1
MOLLUSCA

PCOLYPLACOPHORA
Uni d. sp. 0 2 0 0
GASTROPCDA

Act eoci na sp. 0 0 1 0

Busycon sp.? 0 0 1 0

Caecum inbricatum 0 0 2 0

Caecum nitidum 161 263 0 0

Caecum pul chel | um 1,344 321 16 0

Crepidula sp. 42 18 0 0

Cylichna bidentata 0 0 1 0

Doridacea sp. 1 0 1 0 0

Dori dacea sp. 2 0 1 0 0

Ham noea succi nea 0 0 0 1

Mtrella lunata 14 0 0 0

Qdost omi a acuti dens 0 0 0 2

Qdostom a i npressa 15 0 0 0

Qdostom a sp. 0 0 2 1

Retusa canalicul ata 0 10 1 73

Rictaxis punctostriatus 0 0 0 2

*Col oni es not counted as individuals.
11



Table 2. Conposite species list for organisns retained in a 0.5 nm sieve.
Cont i nued.

Speci es Nunber of Individuals
Sta. 1 Sta. 2 Sta. 3 Sta. 4

Tei nost oma bi scayense
Turboni Il a conradi
Turbonilla dalli
Unid.sp. 1 (juv.)
Unid.sp. 2

cooco O
O OHFHO
> O H -
loNeNeoNeoNe

PELECYPCDA

Ar gopecten gi bbus

Argopecten sp. (juvs.)?

Brachi odont es exust us 1
Chione sp. 1

Corbul a sp.

Crenella sp.?

Ensis sp. (juv.)?

Mysel la planul ata

Parvilucina nultilineata

Pteria col ynbus

Senel e sp

Tellina sp. 1
Unid. sp. 1

Unid. sp. 2

Unid. sp. 3

Unid. sp. 4

Unid. sp. 5

Unid. sp. 10

OO ODODONONOODOD OO PR ODODO O
—

OO O ORRPR ORPRORORFROWOR 1Ok
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[EEN

ANNELI DA

POLYCHAETA

Anphareti dae sp.?
Apopri onospi 0 pygnmaea
Aricidea fragilis
Brania sp.

Capitella capitata

Et eone het er opoda
Exogone sp.

Fabrica sabella
Fabrica sp.

A ycera anericana
Aycinde solitaria
Gyptis vittata

Medi omastus cal i forniensis
Mnuspio cirrifera
Nerei dae sp. (juvs.)
Qdontosyl lis sp.

Par ahesi one sp.

Par apri onospi 0 pi nnata
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Table 2. Conposite species list for organisns retained in a 0.5 nm sieve.
Cont i nued.

Speci es Nunber of |Individuals
Sta. 1 Sta. 2 Sta. 3 Sta. 4

Phyl | odoce arenae

Podar ke obscura

Pol ydora socialis 1
Pol ydora sp. 1

Pol ydora sp. 2 (juvs.)

Prionospi 0 heterobranchia 5
Pseudopol ydora sp.

Sabel | idae sp. 1 (juv.)

Sabel | i dae sp. 2

Scol el epi s squanat a

Scol el epi s texana

Scol opl os robust us

Spi ochaet opt erus costarum ocul at us
Spionidae sp. 1 (juv.)

Spi oni dae sp. 2

Spi ophanes bonbyx

N =

O PO PROUIOODODODODODODODODODOWMODoOoO MO

Spirorbis spirillum 9 1
St henel ai s boa

Syl l'i dae sp. 1
Syllis gracilis 1

Tharyx sp

Travisia sp. 1 (juvs.)
Travisia sp. 2

OO WLWNOONOCOODOORP OO ORPROWODoOoOOho O
O ORrRPORPr IR OORPR P OO0 OOMODONODOO

P OO OO OO ORFRPRORFRP PP OOODJUIDDOO O

OLI GOCHAETA
Unid.sp. 1 0 0 1 0
Unid.sp. 2 7 0 0 0
Unid.sp. 3 0 21 4 0
Unid.sp. 4 0 0 4 0
ARTHROPCDA
PYCNOGONI DA
Anapl odact yl us pygmaeus 0 1 0 0
CRUSTACEA
CHEPHALOCARI DA
Lightiella floridana 3 35 0 0
OSTRACCDA
Hapl ocyt herida setipunctata 2 89 307 4
Par ast er ope pol | ex 0 0 7 0
Sarsiella sp. 0 0 1 0
Unid.sp. 1 0 1 0 0
Unid.sp. 2 0 0 25 1
Unid.sp. 3 0 0 6 0
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Table 2. Conposite species list for organisns retained in a 0.5 nm sieve.

Cont i nued.
Speci es Nunber of Individuals
Sta. 1 Sta. 2 Sta. 3 Sta. 4
Unid.sp. 4 0 0 3 0
Unid.sp. 7 1 1 1 10
COPEPCDA
Har pacti coi da sp. 0 0 2 0
Uni d. sp. 15 13 9 2
MYSI DACEA
Mysi dopsi s bi gel ow 0 0 0 1
CUVACEA
Cunel l a sp. 0 0 1 0
Cycl aspi s sp. 0 1 14 2
Oxyurostylis smthi 0 0 6 0
Unid. sp. 2 0 0 0
TANAI DACEA
Uni d. sp. 1 3 1 2
| SOPCDA
Ceantis sp. 0 0 0 1
Minna sp. 0 0 l 0
AVPH PCDA
Ampel isca abdita 2 2 25 1
Ampel i sca hol mesi 0 0 16 1
Anpi t hoi dae sp. 22 14 1 0
Aoridae sp. 1 0 0 0 2
Aoridae sp. 2 (juvs.) 81 0 0 1
Aoridae sp. 3 (nr.

M cr odeut opus) 0 10 0 0
Batea cathariensis (juvs.) 4 0 0 0
Batea sp. 1 (juvs.) 0 4 0 0
Unid.sp. nr. Batea 0 2 0 0
Caprel lida sp. 3 0 1 0
Cor ophi um sp. 1 3 10 0
Cymadusa nr. conpta 0 3 0 0
Cymadusa sp. 35 0 0 0
El asnopus |evis 5 6 0 0
Erichthonius nr. brasiliensis 2 9 1 0
G tanopsis sp. 14 12 0 0
Lenbos websteri? 4 10 0 0
Listriella nr. barnardi 0 0 9 1
Lysi anopsi s al ba 1 0 0 0
Melita appendicul ata 1 0 0 0
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Table 2. Conposite species list for organisms retained in a 0.5 mm sieve.

Cont i nued,
Speci es Nurmber of | ndividuals
Sta. 1 Sta. 2 Sta. 3 Sta. 4
Melita nitida 14 10 1 0
Monocul odes edwar dsi 0 0 1 0
Monocul odes nyei 0 0 1 0
Photi s pugnat or 0 0 39 0
n. gen. n. sp. nr.
Pl atyi schnopus sp. 0 0 0 1
St enot hoe sp. 4 1 0 0
Unid.sp. (juvs.) 81 0 0 0
DECAPCDA
Unid. Shrinp (juv.) 1 0 0 0
Total # Individuals 2,128 1,073 725 211
Total # Species 50 58 68 42
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Table 3. Domi nant Species, (over 10% of tota
relation to sieve sizes utilized.

density) patterns in
(Case 1. Organisns

retained on a 1.0 nm sieve, Case 2. (Organisns retained
on a 0.5 nm sieve, including organisns above 1.0 mmj.

Station No. Case 1 Case 2 *
1 Prionospi o heterobranchia Caecum pul chel | um
Cymadusa conpt a
2. Aricidea fragilis Caecum pul chel | um
Caecum ni tidum
3. Ampelisca abdita Hapl ocyt heri da

Anpel i sca hol nesi

4. Fabricia sp.
Prionospi 0 heterobranchia

setipunctata
Nemat oda (unid. sp.)

Retusa canalicul ata

* Note: In the case of 0.5 mm the nost dom nant species changes

at all stations.
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B. Mpjor Taxa Patterns: The najority of the fauna at the study

site consisted of Mllusca, Polychaeta and Anphipoda. Density and
species richness of these major taxa at the four stations based on
the different sieve sizes is presented in Table 4. Overall, Ml usks
were strikingly abundant in the 0.5 mmfraction (prinarily

Caecum pul chel lum and C. nitidum) particularly in the grassbed

stations (1 and 2). Polychaetes and Anphi pods were generally evenly
distributed between the two sieve sizes. The contribution of the 0.5
mm sieve to both density and species richness of the three najor taxa
was substantial (see Table 5). Inportantly, the differences between
the sieve sizes varied between sites and between taxa. The differences

were, however, nore pronounced in the grassbed stations.

C. Faunal Density: Faunal density (total number of organisns/nf) at

the four stations for the two sieve sizes is presented in Table 6.
Contribution of the 0.5 nm sieve was extrenely high in the two grassbed
stations, high in the offshore sand station and about even to the 1.0
mm fraction in the nearshore sand station (see also Table 7). Figure

2 graphically illustrates the extent of faunal density differences
between the two sieve sizes. Depending on the bottom type
approximately 50 to 80% of the total nacrofaunal abundance is |ost by
the 1.0 mm sieve.

D. Species Richness: Species richness (nunmber of species per

station) at the four stations for the two sieve sizes is presented
in Table 6. The extent of additional species contributed by the 0.5
mm sieve is presented in Table 7. Approximately one-third nore
species are added by the 0.5 mmsieve at all stations.

E. Species Diversity and Evenness: Species diversity (H) and evenness
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Tabl e 4.

Sunmary of Major Taxa density and species richness at four

selected stations in Anclote Anchorage as deduced by (a)
organisms retained in a 0.5 nm sieve but excluding organisns
(b) organisns retained in a 1.0 mm
sieve, and (c) organisns retained in a 0.5 nm sieve.

retained in a 1.0 nm si eve;

Station/Sieve MOLLUSCA POLYCHAETA AMPHIPODA
Density { Species Density | Species Density| Species
#/m2 Richness #/m> Richness # /m? Richness
# s/sta. # s/sta. # s/sta.
Sta. No. 1
0.5 mm 2 14,293 10 1,858 14 2,436 | 16
1.0 m ° 809 20 1,644 20 871 | 12
Both Sieves® | 15,102 23 3,502 26 3,307 | 19
Sta. No. 2
0.5 mm 2 5,751 17 889 16 764 | 13
1.0 mm ° 578 18 836 25 524 | 10
Both Sieves® | 6,329 28 1,725 31 1,288 | 15
Sta. No. 3
0.5 mm 2 551 1 19 427 18 933 | 11
1.0 mm ° 604 15 613 18 1,342 | 12
Both Sieves® | 1,155 30 1,040 29 2,275 | 16
Sta. No. 4
0.5 mm 2 1,013 9 427 15 62 6
1.0 mm P 391 9 1,031 17 160 6
Both Sieves® 1,404 14 1,458 26 222 8
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Tabl e 5.

Percentage increase of MAJOR TAXA density and species richness
at selected Anclote stations due to the use of a 0.5 nm si eve
instead of a 1.0 mm sieve,

Station # MOLLUSCA POLYCHAETA AMPHIPODA
Density Species Density Species Density Species
Richness Richness " Richness
% % % % % %
1 1,767 15 113 30 280 58
2 995 56 106 24 146 50
3 91 100 70 ol 70 33
4 259 56 41 53 39 33
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Tabl e 6.

Sunmmary of comunity characteristics at four selected stations

in Ancl ote Anchorage as deduced by (a) organisms retained in a
0.5 mm sieve but excluding organi sns above 1.0 nm

retained in a 1.0 mmsieve; and (c) al
0.5 nmm sieve

(b) organisns

organisms retained in a

Station/Sieve Faunal Species Species Evenness
Density Richness Diversity J
(#/m2) (#s/sta.) H
(nats)
Sta. No, 1
0.5 mm 2 18,916 50 1.72 0.44
1.0 m © 3,724 63 3,20 0.77
Both sieves © 22,640 89 2.29 0.51
Sta. No. 2
0.5 mm® 9,538 58 2,51 0.62
1.0 m® 2,347 68 3,74 0.89
Both sieves © 11,885 99 3.07 0.67
Sta. No. 3
0.5 mm" 6,444 68 2,55 0.60
1.0 mm ° 3,689 61 3,38 0.82
Both sieves © 10,133 102 3.21 0,69
Sta. No. 4
0.5 mm & 1,876 42 2,69 0.72
1.0 mm P 1,822 a1 3,07 0.83
Both Sieves © 3,698 68 3.28 0.78
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Table 7. Percentage change of some comunity characteristics at selected
Anclote stations due to the use of a 0.5 mmsieve instead of a
1.0 nm sieve

Station # Faunal Species Species Evenness
Density Richness Diversity J'
(# animals/mz) (# s/sta.) H'-nats
1 + 508% + 41% -~ 28% - 34s%
2 + 406% + 46% - 18% - 25%
3 + 175% + 67% - 5% - 16%
4 + 103% + 66% + 7% - 6%
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(J') at the four stations for the two sieve sizes are presented in
Table 6. In general, a decrease in these paraneters occurred due to
the addition of the 0.5 nmfraction (probably related to the

increase in domnance) Differences were nore pronounced in the grass-
bed stations (see also Table 7).

F. Faunal Simlarity: To provide an evaluation of the difference

in detecting faunal simlarity between stations utilizing different
sieve sizes, an analysis using Mrisita' s index was conducted for the
1.0 mm fraction and the total samples (1.0 + 0.5 nm sieves). Results
in the formof matrices are presented in Tables 8 and 9. Patterns

of simlarity between the stations changed radically when the 0.5 mm
fraction was added. As would be anticipated from habitat infornation
Stations 1 and 2 (grass beds) were highly simlar to each other, while
all other combinations were dissinmlar, when both fractions are
utilized in the analysis (Table 9). On the other hand, an analysis

of the 1.0 mmsieve alone (Table 8), indicated that Stations 1 and 4
were nmoderately simlar (a nearshore grassbed area and an of fshore sandy
area). This simlarity could have been artificially introduced because
of the larger sieve size. In general, addition of the 0.5 nm sieve
size fraction appears to provide faunal simlarity results that are

nmore consonant with habitat information.

V. DI SCUSSI ON
Adequacy of sanpling and |aboratory analysis designs are paranount
in making a reasonabl e assessment of adverse effects on benthic
communities in relation to man-induced activities. |nadequate nethods

tend to provide inexplicable variations and often result in erroneous
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Table 8. Faunal simlarity (Mrisita's CA) matrix for conmunities
retained in a 1.0 mm sieve.

Station 2 3 4
1 0.484 *=* 0.027 0,503**
2 0.130 0.198
3 0,209

Table 9. Faunal simlarity (Mrisita's CcA) mtrix for comunities
retained in a 0.5 nmsieve (1.0 + 0.5 nm si eve),

Station 2 3 4
1 0.716 * 0,040 0.034
2 0,270 0.078
3 0.121

*= Hgh Simlarity; ** = Mderate Simlarity. Al other values: |ow

simlarity.
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concl usi ons. The environnmental assessnment study conducted by Thorhaug
et al. (1977) utilized a 1.0 mm sieve to separate macrofaunal benthos.
Their reasoning was:

"After sorting many sanples to the 0.5 nmlevel, it was found that
the organisms between 0.5 mmand 1.0 nm were overwhel mngly
foram nifera, which were not to be analyzed in this program

Only an extrenely occasional mcro-mollusc was found, thus we
sorted to 1.0 mm not 0.5 mm" (page VI-15)

No data to support the above reasoning was presented in the report by
Thorhaug et al. (op. cit.).

Al though the present study is based on a single sanpling period
and is spatially limted to only four stations, we feel that the
results strongly indicate the inadequacy of utilizing a 1.0 mm sieve
at the study site. Qur data incontrovertibly show that:

(1) Pronounced changes in species conposition, density and species

ri chness occur with addition of fauna retained on a 0.5 nm si eve.

(2) Mst of the new species added by a 0.5 nm sieve are
typi cal ly macrofaunal species (i.e., not meiofaunal).

(3) Mcronolluscs (especially Caecum spp) were abundantly
retained on the 0.5 nm sieve and invariably passed through

the 1.0 mmsieve (contrary to Thorhaug et al., 1977.

observations). For exanple, Station 1 retained 1547 individuals

of Caecum spp on the 0.5 nmsieve and only 5 individuals
on the 1.0 nm sieve.

(4) Abundance of some dom nant species are under estimated by
the 1.0 nm sieve.

(5) Influence of the 0.5 sieve in describing the benthic conmunity
structure beyond the 1.0 nm sieve description is variable and
depends upon the habitat type i,e., variation of

25



community paranmeters between the two sieve sizes is not
const ant .

(6) Species belonging to several Phylogenetic groups are
added by use of a 0.5 nm sieve.

(7) Species dom nance changes with the addition of 0.5 mm

sieve data
(8) Species diversity and evenness changes with the addition of
0.5 mm sieve data

(9) Comparison of faunal simlarity between stations indicates
that the use of a 1.0 mm sieve may provide erroneous
associ ations.

The benthic environmental assessment study by Thorhaug et al.
(1977) relied heavily on abundance, species richness and various
community paraneters. The present study clearly shows that all these
factors are substantially affected by the use of a 1.0 nm sieve instead
of a 0.5 mmsieve. The 0.5 mm sieve size sanples provide a nore
realistic and conprehensive picture of the benthic comunities at the
study site. The 1.0 nm sieve inposes serious limtations in realistically
evaluating the alteration of benthic comunities caused by the thernal
discharge at Anclote Sound. The faunal simlarity analysis (see Results
section) shows that conparison of stations using a 1.0 nm sieve could
lead to erroneous associations. Because inpact assessment analysis
by Thorhaug et al. (1977) is primarily based on control vs. affected
station conparisons, the validity of the assessnent is questionable.

It is quite probable that if a 0.5 mmsieve was utilized in the 316a
study, a definitive inpact assessnent statement on the benthos coul d

have been made (instead of attributing inexplicable variations to
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natural phenomenon).
V. SUMVARY AND CONCLUSI ONS
1. Four different habitats were sanpled in Anclote Sound (Fl orida)
to evaluate the effects of sieve size (0.5 and 1.0 nm sizes) in
describing the benthic comunity structure.
2. Atotal of 217 different taxa were identified from 5,440 organisns
col lected in the study.
3. Pronounced changes in species conposition, species richness,
faunal density, species diversity, evenness and faunal simlarity
occur when a 0.5 nmmsieve is utilized instead of a 1.0 mm sieve to
separate the fauna
4. Based on the data collected in this study, we conclude that:
(a) a 1.0 mnmsieve size (to separate benthic nacrofauna) was
i nadequate to describe the comunity structure at the study
site.
(b) the Thorhaug et al. (1977) study did not satisfy the require-
ments of a 316a Denonstration for the benthic faunal conponent.
VI.  RECOMVENDATI ONS
Based on the present study, it is our opinion that the data
col lected by Thorhaug et al. (1977) on the benthic fauna (core sanples)
at Anclote Sound is inadequate to provide a valid inpact assessnent
of thernmal effects. Therefore, we suggest that the inpact assessnent
be viewed with caution in any decision-making process relating to the
eval uation of thermal effects on benthic fauna at the study site.
Further, we reconmend that future benthic studies in the area utilize

a 0.5 nmsieve in separating macrofauna
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