
C-1

National Sediment Quality Survey

Appendix C

Method for Selecting Biota-
Sediment Accumulation Factors
and Percent Lipids in Fish
Tissue Used for Deriving
Theoretical Bioaccumulation
Potentials

Theoretical bioaccumulation potentials (TBPs) are empirically derived potential concentrations that might
occur in the tissues of fish exposed to contaminated sediments. TBPs are computed for nonpolar organic
chemicals as a function of sediment concentrations, fish tissue lipid contents, and sediment organic carbon

contents. Four separate pieces of information are required to compute the TBP for nonpolar organic chemicals:

1. Concentration of nonpolar organic compound in sediment.
2. Organic carbon content of the sediment.
3. Biota-sediment accumulation factor (BSAF).
4. Lipid content in fish tissue.

The details of the TBP calculations and related assumptions are found in Appendix B of this report to Congress.
This appendix describes the approach used to develop the BSAFs used in the NSI TBP evaluation and to evaluate fish
tissue lipid content data from selected information sources for comparison to the values used in the NSI TBP evalu-
ation. The BSAF values used for each chemical evaluated are presented in Appendix D.

Chemicals considered for fish tissue residue evaluation as part of the NSI data evaluation have at least one
screening value available, and the sum of positive sediment results and positive tissue results is greater than 20
observations.  BSAF values were assigned to all nonpolar organic chemicals in the NSI having available screening
values. These screening values are risk-based concentrations (RBCs) developed either from carcinogenic potency
slopes or from oral reference doses. Carcinogenic potency slopes and reference doses were obtained from IRIS
(USEPA, 1995) and HEAST (USEPA, 1994b). Other screening values used for comparison to TBP values and tissue
data are U.S. Food and Drug Administration (FDA) tolerance/action/guidance levels and EPA wildlife criteria.  The
BSAF values used in the analysis are presented in Appendix D along with the screening values discussed above.

Method for Selecting BSAFs

Biota-sediment accumulation factors (BSAFs) are transfer coefficients that relate concentrations in biota to con-
centrations in sediment. They are calculated as the ratio of the concentration of nonpolar organic chemical in fish
tissue (normalized by lipid content) to the concentration of nonpolar organic chemical in sediment (normalized by
organic carbon content). At equilibrium, BSAFs are in theory approximately 1.0. In practice, BSAFs can be greater
than or less than 1.0 depending on the disequilibrium between fish and water, and that between water and sediment.
Although based on partitioning theory, field measured BSAFs empirically account for factors such as metabolism and
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food chain biomagnificaiton.  BSAFs can vary depending on the biota, dynamics of chemical loadings to the water
body, food chain effects, and rate of sediment-water exchange. Thus, measured BSAF values will depend on many
site-specific variables including hydraulic, biological, chemical, and ecological factors that affect bioavailability.
The accuracy of a BASF, measured at one location at a point in time, when applied to another location at another point
in time depends on two factors: (1) the degree to which variation from a theoretical BSAF of 1.0 is controlled by
inherent properties of the chemical as opposed to environmental conditions of the locale, and (2) the degree of
similarity between environmental conditions at the place of measurement and place of application.

BSAF values were assigned only to nonpolar chemicals in the NSI. This section describes how the BSAF values
used for the TBP assessment were selected from recommended values for specific chemicals.

Sources of Recommended BSAFs

BSAFs used in the NSI TBP evaluation were obtained from the EPA Office of Research and Development (EPA/
ORD) Environmental Research Laboratories at Duluth, Minnesota (Cook, 1995) and Narragansett, Rhode Island
(Hansen, 1995). In some cases (i.e., EPA/ORD-Duluth), BSAFs were provided for specific chemicals; in other cases
(i.e., EPA/ORD-Narragansett), BSAFs were provided by chemical class. Recommended BSAFs from each laboratory
are described below.

EPA Environmental Research Laboratory, Duluth

BSAF recommendations obtained from EPA/ORD-Duluth included mainly chemical-specific values for:

• PCB congeners
• Pesticides
• Dioxins/Furans
• Chlorinated benzenes

The recommended values from EPA/ORD-Duluth were based on BSAF data compiled from various sites and studies.
Data were selected based on the following criteria (Cook, 1995):

• The primary source of chemical exposure to food webs was through release of chemicals in sediments.
• The BSAF was derived for pelagic organisms (i.e., fish).
• Chemicals in sediments and biota were at roughly steady state with respect to environmental loadings of the

chemical.

Pelagic BSAF data which predict relative bioaccumulation potentials of different chemicals are available for
ecosystems in which sediments are a primary source of the chemicals to pelagic food webs through release of chemi-
cals to the water.  Little or no BSAF data exist for sites in which water and sediments are at steady-state with respect
to external chemical loadings.  The best BSAF data for fish are those measured for Lake Ontario and used to estimate
BAFs in the Technical Support Document (TSD) for the Great Lakes Water Quality Initiative (GLWQI) (Cook, 1995;
Cook et al., 1994; USEPA, 1994a).  The lake Ontario BSAFs are based on a large set of sediment and fish samples
collected in 1987 (USEPA, 1990).  The BSAFs for PCDDs, PCDFs and co-planar PCB congeners are available from
ORD-Duluth data.  Additional BSAFs for PCBs and pesticides are available from the data of Oliver and Niimi (1988).
These contemporary BSAFs are estimated to be approximately 20 to 25 percent of BSAFs when Lake Ontario surface
sediments and water are at steady-state with chemical loading to the ecosystem; a condition which probably existed
in the 1960s.  EPA has measured BSAFs in the Fox River and Green Bay in Wisconsin and find similar values despite
much different species and exposure conditions (Cook, 1995).

EPA Environmental Research Laboratory, Narragansett

EPA/ORD-Narragansett provided a second source of information for selecting BSAF values. Probability distri-
bution curves for selecting BSAFs were presented by EPA/ORD-Narragansett for three chemical classes:
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• PAHs
• PCBs
• Pesticides

EPA/ORD-Narragansett researchers developed cumulative probability curves for each chemical class from their data-
base of BSAFs (Hansen, 1995). The database from which general BSAF recommendations were summarized in-
cluded data from laboratory and field studies conducted with both freshwater and marine sediments. Data must be
from species that directly contact sediments or feed on organisms that live in sediments, i.e., benthic invertebrates and
benthically coupled fishes.

Overall the database contained more than 4,000 BSAF observations. Cumulative probability curves summariz-
ing the BSAF data in the database were provided by Hansen (1995) for PAHs, PCBs, and pesticides.  BSAF values
were tabulated for several probability percentiles.  These findings have been published in Tracey and Hansen, 1996.

Approach for Selecting BSAFs from Recommended Values

The general approach for selecting a BSAF for a chemical follows:

• Use a chemical-specific value for the BSAF, if available.
• If no chemical-specific value is available, use a BSAF derived for a chemical category.
• For chemicals having no specific information on the BSAF, use a default value of 1.

The EPA/ORD-Narragansett values for the BSAF were selected as the 50th percentile of the distribution of
BSAFs by chemical class (Table C-1).  The BSAF values from EPA/ORD-Duluth were averages of individual data
points for specific chemicals.  The preference for central tendency measures reflects risk management that imples an
approximate 50 percent chance of bioaccumulation to a predicted level.  Other components of the EPA risk levels for
fish tissue chemical residues and FDA action/tolerance/guidance, such as toxic potency (cancer potency factor and
oral reference doses) and exposure frequency, reflect more precautionary and protective risk management.

Because there was some overlap between the categories of chemicals for which BSAF values were recommended,
the following approach was used to assign BSAFs to specific chemicals in the NSI (Table C-2). For dioxins and
furans, chemical-specific values recommended by EPA/ORD-Duluth were applied; for PCBs, the value for total
PCBs recommended by EPA/ORD-Duluth was used. When using BSAFs from USEPA (1994a), values from the
study by Cook et al. (1994) were preferred over values reported by Oliver and Niimi (1988).

Pesticides received recommendations from both laboratories.  The BSAFs developed by EPA/ORD-Narragansett
were for benthic organisms and demersal (bottom-dwelling) fishes.  The BSAFs developed by EPA/ORD-Duluth, on

Probability Percentile

Chemical Class

PAHs PCBs Pesticides

50 0.29 1.11 1.80

70 0.55 2.26 3.34

80 0.94 3.66 4.61

90 1.71 5.83 7.31

95 2.84 9.15 10.61

100 4.19 16.46 22.63

Table C-1. EPA/ORD-Narragansett Data BSAF Distributions (kg sediment organic carbon/kg lipid)
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Table C-2.   Conventions for Assigning BSAFs to Nonpolar Organic Compounds in NSI

aCook, 1995.
bHansen, 1995.
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the other hand, were for benthically coupled pelagic (open-water) fishes.  BSAFs from EPA/ORD-Narragansett were
used for pesticides having log K

ow
 values less than 5.5.  For pesticides having log K

ow
 values greater than or equal to

5.5, the BSAF values from EPA/ORD-Duluth were used.  BSAF values selected by this approach are more appropri-
ate because food web transfer to pelagic fishes is considered to be a more important process for chemicals having high
log K

ow
 values.  Exposure through environmental media, as in direct contact with sediments by benthic organisms, is

a more important process for chemicals having low log K
ow

 values.  Chemicals having no recommended BSAF values
available were assigned a default BSAF of 1.

Evaluation of Tissue Lipid Content

Fish tissue lipid content enters the risk screening assessment as the normalizing factor in the numerator of the
TBP equation. Normalizing by organic carbon content removes much of the site-to-site variation in the sorption of
nonpolar organic chemicals by sediments (Karickhoff et al., 1979). In a similar manner, normalizing by lipid content
can eliminate much site and species variation in the tendency of organisms to bioaccumulate nonpolar organic com-
pounds (Esser, 1986). Lipid contents can vary naturally with species, site, season, age and size of fish, and trophic
level.  In addition, reported lipid contents can vary significantly depending on the analytical method (Randall et al.,
1991).

The purpose of this section is to evaluate the percent fish lipid content data from various sources and compare
these values to those selected for use in the NSI evaluation (i.e., 3.0 percent for fillets for human health TBP evalua-
tions and 10.31 for whole body wildlife TBP evaluations).

The remainder of this section describes the lipid data sources evaluated and analysis of the lipid content data.

Sources of Lipid Data

Lipid data used for comparison with the percent lipid values selected for the NSI evaluation were obtained from
three major sources:

• EPA’s water monitoring database, STORET.
• National Study of Chemical Residues in Fish, or NSCRF (USEPA, 1992).
• U.S. Department of Agriculture’s (USDA’s) Composition of Foods (Dickey, 1990).
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Additional sources included examples of whole fish and fillet lipid contents taken from the recent literature.

Each of the three major sources is described in the following paragraphs.

STORET

The STORET database was the single largest source of reported data on fish tissue lipid contents.  Data stored
under various parameter codes for lipid content in STORET were converted into units of percentage. Some screening
of the data was performed as follows:

• Records were retrieved from January 1990 to March 1995.

• Reported lipid contents greater than 35 percent were eliminated because they were significantly greater than
the 90th percentile.

• Only records having an anatomy code of “whole organism” or “fillet” were included. Records with a code of
“fillet/skin” or “edible portion” were excluded.

• Data that appeared to be reversed (i.e., fillet percent lipid was greater than whole organism lipid) were also
not considered.

• Also not considered were records in which the minimum and maximum were equal, or very nearly equal,
when the number of observations was large.

There is less consistency in the data obtained from STORET relative to the NSCRF data because the analyses in
STORET were conducted by numerous laboratories around the Nation. Data reported under different parameter
codes (i.e., different methods for lipids) were grouped for the analysis. Moreover, the quality of the data in STORET
is unknown. STORET data are compiled by species in Table C-3. The fishes are divided by trophic level and habitat
into four subtables (Tables C-3a through C-3d) for the combinations of trophic levels 3 and 4 and epibenthic (bottom-
dwelling) and pelagic (water column-dwelling) habitat.

National Study of Chemical Residues in Fish

The second largest database on fish tissue lipid content was available from the NSCRF (USEPA, 1992) (Table C-3).
This set of lipid analysis data was taken in conjunction with analyses for dioxins/furans. An advantage of this data-
base is that all of the lipid measurements were performed by the same laboratory using the same method. The data
were screened to exclude data for fish species for which two or fewer observations were made.

USDA Report on Composition of Foods

A summary of a relatively small database on the composition of fish and shellfish foods and food products was
available from USDA (Dickey, 1990). The section on fish and shellfish in  the  report  coordinated  by  Dickey (1990)
came from an earlier USDA report by Exler (1987). Data presented by Exler (1987) for various fish species were
summarized from the USDA’s Nutrient Data Bank (NDB).  Records in the NDB are based primarily on published
scientific reports and technical journal articles.  To a lesser extent, the NDB contains unpublished data from indus-
trial, government, and academic institutions under contract with the Human Nutrition Information Service.   Lipids
data are given in percentage of edible portion, where “edible portion” is the part of food customarily considered
edible in the United States. Records were available for 32 fishes.
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Table C-3a.  Lipid Contents of Trophic Level 3, Epibenthic Fishes

emaNseicepS emaNnommoC

dipiLhsiFelohW
,tnetnoC

)ezis(tnecreP
,tnetnoCdipiLtelliF

)ezis(tnecreP
,ecnerefeR
stnemmoC

sutonidolpA
sneinnurg

murdretawhserf 9.1=naem
)sbo3,5.2ot3.1(

)2991(APE

sutonidolpA
sneinnurg

murdretawhserf dradnats,39.4=naem
509,301.0=rorre(

)sbo

)7891(relxE

oipracsediopraC rekcuspracrevir 8.5=naem
5683,0.51ot5.0(

)sbo

4.4=naem
)sbo481,2.9ot8.1(

TEROTS

sunirpycsediopraC kcablliuq 1.5=naem
087,0.31ot3.0(

)sbo

2.3=naem
)sbo87,98.4ot4.0(

TEROTS

snedrasumotsotaC rekcushatU 5.3=naem
)sbo653,2.8ot1.1(

6.1=naem
)sbo596,7.6ot1.0(

TEROTS

sumotsotaC
sumotsotac

rekcusesongnol
)WF(

)nevigton(8.3ot8.0 )4991(.latesnewO

sumotsotaC
sumotsotac

rekcusesongnol 9.3=naem
)sbo892,2.7ot5.2(

50.7=naem
)sbo23,7.7ot4.6(

TEROTS

sumotsotaC
sunaibmuloc

rekcuspilegdirb 6.4=naem
903,4.01ot7.0(

)sbo

TEROTS

sumotsotaC
inosremmoc

rekcusetihw 81.1±14.5
32.0±70.1
71.0±63.1
22.0±99.0
56.0±52.2
)nevigton(

)4991(.latesovreS

sumotsotaC
inosremmoc

rekcusetihw 1.6=naem
)sbo93,8.12ot4.1(

)2991(APESU

sumotsotaC
inosremmoc

rekcusetihw 3.4=naem
2014,0.21ot2.0(

)sbo

7.1=naem
)sbo685,1.9ot2.0(

TEROTS

sumotsotaC
inosremmoc

rekcusetihw 23.2=naem
=rorredradnats(
)sbo751,960.0

)7891(relxE

sumotsotaC
suliehcorcam

rekcuselacsegral 7.6=naem
257,0.31ot3.0(

)sbo

6.1=naem
)sbo284,62.5ot1.0(

TEROTS

sumotsotaC
silatnedicco

rekcusotnemarcaS 8.9=naem
)sbo3,5.81ot7.1(

)2991(APESU

sutangocsuttoC )WF(niplucs )g4.5(8 )a4991(APESU

oipracsunirpyC prac )g51(9 )1991(.latekooC

oipracsunirpyC prac )g5.96(7.81
)g0.65(7.51
)g5.73(0.31
)g5.63(6.61
)g0.92(5.71

)7891(.latelheuK



C-7

National Sediment Quality Survey

Table C-3a.  (Continued)
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Table C-3a.  (Continued)
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Table C-3b. Lipid Contents of Trophic Level 3, Pelagic Fishes
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Table C-3b. (Continued)
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dipiLhsiFelohW
,tnetnoC

)ezis(tnecreP
,tnetnoCdipiLtelliF

)ezis(tnecreP
,ecnerefeR
stnemmoC

aibogytalP
( sispobyH ni

)esabatad silicarg

buhcdaehtalf 3.3=naem
)sbo57,41.8ot86.0(

TEROTS

sitiruasimopeL hsifnustsaerbder 6.3=naem
)sbo055,1.8ot3.1(

TEROTS

sullenaycsimopeL hsifnusneerg 2.3=naem
)sbo673,8.7ot2.2(

TEROTS

susobbigsimopeL deesnikpmup 9.3=naem
)sbo621,7.7ot2.2(

TEROTS

susobbigsimopeL deesnikpmup 07.0=naem
=rorredradnats(

)sbo8,170.0

)7891(relxE

sitolagemsimopeL hsifnusraegnol 8.2=naem
)sbo635,2.7ot0.1(

TEROTS

xadromsuremsO tlemswobniar )g61(4 )4991(APESU

xadromsuremsO tlemswobniar 24.2=naem
=rorredradnats(

)sbo25,701.0

)7891(relxE

selahpemiP
salemorp

wonnimdaehtaf )g1(91 )1991(.latekooC

simopeL
surihcorcam

hsifnuslligeulb 5.3=naem
)sbo4,6.4ot4.2(

APESU ( )2991

simopeL
surihcorcam

hsifnuslligeulb 4.4=naem
4301,7.8ot1.0(

)sbo

TEROTS

atolatoL tobrub 7.0ot53.0 )4991(.latesnewO

atolatoL tobrub 2.0=naem
)sbo81,3.0ot1.0(

TEROTS

atolatoL tobrub 18.0=naem
=rorredradnats(

)sbo31,950.0

)7891(relxE

sepitalsaizyrO akadem )g571.0(8 .lateredeimhcS
)2991(

sunixohP
retsagorhtyre

yllebdernrehtuos
ecad

6.5=naem
267,0.01ot2.2(

)sbo

TEROTS
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emaNseicepS emaNnommoC

dipiLhsiFelohW
,tnetnoC

)ezis(tnecreP
,tnetnoCdipiLtelliF

)ezis(tnecreP
,ecnerefeR
stnemmoC

siralunnasixomoP eipparcetihw 0.1=naem
)sbo7,0.2ot5.0(

)2991(APESU

siralunnasixomoP
eipparcetihw 1.2=naem

)sbo226,8.5ot4.0(
4.0=naem

)sbo639,6.2ot80.0(
TEROTS

sixomoP
sutalucamorgin

eipparckcalb 1.1=naem
)sbo3,5.1ot5.0(

APESU )2991(

sixomoP
sutalucamorgin

eipparckcalb 7.2=naem
)sbo754,4.8ot7.0(

4.1=naem
)sbo811,3.5ot31.0(

TEROTS

muiposorP
inosmailliw

hsifetihwniatnuom 5.8=naem
723,8.31ot5.0(

)sbo

,6.1=naem
)sbo235,1.4ot2.0(

TEROTS

muiposorP
inosmailliw

hsifetihwniatnuom 8.11ot4.3
)nevigton(

)4991(.latesnewO

suinosdrahciR
sutaetlab

renihsedisder 9.0=naem
)sbo05,69.0ot58.0(

TEROTS

sutaluciruasetsabeS hsifkcornworb 75.1=naem
)sbo18(

)7891(relxE

suniramsetsabeS hsifder 36.1=naem
=rorredradnats(
)sbo802,290.0

)7891(relxE

sulitomeS
alucamorta

buhckeerc 9.3=naem
)sbo518,0.5ot0.1(

TEROTS

silaroprocsulitomeS hsifllaf 9.1=naem
001,9.3ot52.0(

)sbo

TEROTS

Table C-3b. (Continued)

Table C-3c.  Lipid Contents of Trophic Level 4, Epibenthic Fishes

Species Name Common Name

Whole Fish Lipid
Content,

Percent (size)
Fillet Lip i

Content, Per

Pylodictis olivaris flathead catfish mean = 3.1    (0.5 to
8.1, 829 obs)

mean = 3.0 (0.2
21.1, 1315 obs)

Pylodictis olivaris flathead catfish mean = 6.0
(1.6 to 8.7, 3 obs)

mean = 1.9
(0.6 to 3.1, 4 ob
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Table C-3d.  Lipid Contents of Trophic Level 4, Pelagic Fishes

emaNseicepS emaNnommoC

dipiLhsiFelohW
,tnetnoC

)ezis(tnecreP
,tnetnoCdipiLtelliF

)ezis(tnecreP
,ecnerefeR
stnemmoC

setilpolbmA
sirtsepur

ssabkcor 0.1=naem
)sbo3,2.1ot8.0(

)2991(APESU

setilpolbmA
sirtsepur

ssabkcor 3.2=naem
)sbo957,4.4ot6.0(

7.0=naem
)sbo921,89.0ot4.0(

TEROTS

avlacaimA nifwob 5.0=naem
)sbo032,4.1ot40.0(

TEROTS

atairtssitsirportneC ssabaeskcalb 00.2=naem
=rorredradnats(

)sbo04,122.0

)7891(relxE

suiculxosE ekipnrehtron 4.1=naem
)sbo5,6.2ot6.0(

)2991(APESU

suiculxosE ekipnrehtron 9.1=naem
)sbo018,8.9ot1.0(

TEROTS

suiculxosE ekipnrehtron 96.0=naem
=rorredradnats(
)sbo422,500.0

)7891(relxE

reginxosE lerekcipniahc 3.1=naem
)sbo5,0.2ot6.0(

)2991(APESU

sumotsoieL
suruhtnax

tops 2.5=naem
)sbo003,9.7ot3.3(

TEROTS

sumotsoieL
suruhtnax

tops 09.4=naem
,39.2=rorredradnats(

)sbo01

)7891(relxE

sunajtuL
sunahcepmac

reppansder )sbo55(43.1 )7891(relxE

sainogoporciM
sutaludnu

rekaorccitnaltA 71.3
=rorredradnats(

)sbo8,925.0

)7891(relxE

suretporciM
ueimolod

ssabhtuomllams 6.1=naem
)sbo91,4.4ot8.0(

)2991(APESU

suretporciM
ueimolod

ssabhtuomllams 4.3=naem
6611,8.8ot3.0(

)sbo

6.0=naem
)sbo848,3.2ot10.0(

TEROTS

suretporciM
sutalutcnup

ssabdettops 8.2=naem
)sbo4,5.4ot9.0(

)2991(APESU

suretporciM
sutlautcnup

ssabdettops 4.2=naem
)sbo223,9.4ot6.0(

7.0=naem
)sbo353,8.1ot1.0(

TEROTS
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emaNseicepS emaNnommoC

dipiLhsiFelohW
,tnetnoC

)ezis(tnecreP
,tnetnoCdipiLtelliF

)ezis(tnecreP
,ecnerefeR
stnemmoC

suretporciM
sediomlas

ssabhtuomegral 6.1=naem
)sbo45,6.7ot4.0(

)2991(APESU

suretporciM
sediomlas

ssabhtuomegral 1.4=naem
4292,6.01ot3.0(

)sbo

7.0=naem
8454,2.9ot40.0(

)sbo

TEROTS

anaciremaenoroM hcrepetihw 5.4=naem
)sbo942,1.7ot6.2(

TEROTS

sposyrhcenoroM ssabetihw 7.2=naem
)sbo11,8.4ot7.0(

)2991(APESU

sposyrhcenoroM ssabetihw 6.4=naem
516,4.51ot3.0(

)sbo

9.3=naem
)sbo748,1.8ot10.0(

TEROTS

silitaxasenoroM ssabdepirts 33.2=naem
=rorredradnats(

)sbo41,183.0

)7891(relxE

suhcnyhrocnO
ahcsubrog

nomlasknip 54.3=naem
=rorredradnats(
)sbo441,141.0

)7891(relxE

suhcnyhrocnO
hctusik

nomlasohoc 7.2=naem
)sbo383,7.01ot4.0(

TEROTS

suhcnyhrocnO
hctusik

nomlasohoc 29.5=naem
=rorredradnats(
)sbo712,261.0

)7891(relxE

suhcnyhrocnO
ssikym

tuortwobniar )g53(11 .latenosnarB
)5891(

suhcnyhrocnO
ssikym

tuortwobniar 0.5=naem
)sbo3,6.5ot1.4(

)2991(APESU

suhcnyhrocnO
akren

nomlaseyekcos 65.8=naem
=rorredradnats(

)sbo84,293.0

)7891(relxE

suhcnyhrocnO
ahcstywahst

nomlaskoonihc 7.3=naem
)sbo25,1.5ot4.2(

2.2=naem
7591,7.71ot40.0(

)sbo

TEROTS

suhcnyhrocnO
ahcstywahst

nomlaskoonihc 44.01=naem
=rorredradnats(

)sbo01,296.1

)7891(relxE

snecsevalfacreP hcrepwolley 6.3=naem
)sbo211,1.9ot2.1(

5.0=naem
)sbo082,6.4ot1.0(

TEROTS

xirtatlassumotamoP hsifeulb 72.4=naem
)sbo3(

)7891(relxE

Table C-3d.  (Continued)
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Table C-3d.  (Continued)

emaNseicepS emaNnommoC

dipiLhsiFelohW
,tnetnoC

)ezis(tnecreP
,tnetnoCdipiLtelliF

)ezis(tnecreP
,ecnerefeR
stnemmoC

ikralcomlaS
suhcnyhrohcnO(

)ikralc

tuorttaorhttuc 0.1=naem
)sbo873,7.1ot2.0(

TEROTS

irendriagomlaS
suhcnyhrohcnO(

)ssikym

tuortwobniar 63.3=naem
=rorredradnats(

)sbo42,652.0

)7891(relxE

ralasomlaS nomlascitnaltA 43.6=naem
,27.1=rorredradnats(

)sbo7

)7891(relxE

atturtomlaS tuortnworb 0.4=naem
)sbo6,1.8ot6.1(

)2991(APESU

atturtomlaS tuortnworb 0.6=naem
)sbo211,9.8ot5.1(

0.5=naem
147,8.41ot41.0(

)sbo

TEROTS

,hsucyamansunilevlaS
,ssikymsuhcnyhrocnO

suhcnyhrocnO .pps

sdinomlas )g0142(11 )a4991(APESU

amlamsunilevlaS nedraVylloD 1.7=naem
)sbo3,9.9ot1.2(

)2991(APESU

hsucyamansunilevlaS tuortekal 9.51=naem
24,3.81ot6.21(

)sbo

8.7=naem
3881,0.02ot5.2(

)sbo

TEROTS

llavacsuromorebmocS lerekcamgnik 00.2=naem
=rorredradnats(

)sbo6,881.0

)7891(relxE

suromorebmocS
alucam

lerekcamhsinapS 03.6=naem
,018.3=rorredradnats(

)sbo3

)7891(relxE

noidetsozitS
esnedanac

reguas 0.6=naem
931,3.61ot8.0(

)sbo

7.1=naem
)sbo591,0.01ot3.0(

TEROTS

muertivnoidetsozitS eyellaw 7.0ot6.0 )4991(.latesnewO

muertivnoidetsozitS eyellaw 2.6=naem
9801,51ot3.0(

)sbo

3.1=naem
)sbo044,0.6ot3.0(

TEROTS

muertivnoidetsozitS eyellaw 22.1=naem
=rorredradnats(

)sbo41,261.0

)7891(relxE

muertivnoidetsozitS eyellaw 6.1=naem
)sbo31,6.2ot7.0(

)2991(APESU
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Analysis of Lipids Data

Lipids data were analyzed for comparison with the screening value selected for the NSI evaluation  by computing
averages.  Eight averages of data for fishes of the following categories for data in STORET (Table C-4a) and the
NSCRF (Table C-4b) were computed (and labeled A-H):

A. Trophic levels 3 and 4, whole body
B. Trophic levels 3 and 4, whole body, excluding migratory and saltwater fishes
C. Trophic level 4, pelagic, fillet
D. Trophic level 4, pelagic, fillet, excluding migratory and saltwater fishes
E. Resident, freshwater, demersal fishes, whole body
F. Resident, freshwater, pelagic fishes, whole body
G. Resident, freshwater, demersal fishes, fillet
H. Resident, freshwater, pelagic fishes, fillet.

Data for fillets and whole fish were evaluated separately.  All analyses except “A” were of fishes in the NSI
exclusively.  Summary statistics reported include the mean, standard error, range, and number of observations.  The
matrices in Tables C-4a and C4-b indicate the categories of fishes averaged.  The average of edible portions from
USDA data was 4.1 percent lipid.

The mean fillet percent lipid content for various groups of fish species in the STORET database ranged from
0.753 to 4.49 percent; in the NSCRF, mean fillet values ranged from 1.6 to 4.9 percent.  The mean whole-body
percent lipid content for various groups of fish species in the STORET database ranged from 3.757 to 6.33 percent; in
the NSCRF, mean whole-body values ranged from 4.6 to 8.8 percent.
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Table C-4a. Lipid Analysis - STORET
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