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ESTIMATION OF THE FISHERIES STANDING STOCK IN THE PATUXENT RIVER 
IN APRIL 2000 

I. INTRODUCTION 

On April 7, 2000, an underground pipeline ruptured that was transporting a mixture of #2 and #6 
fuel oil to the Chalk Point generating plant located near the town of Aquasco, Maryland (Figure 
1).  The fractured pipeline released approximately 126,000 gallons of product into Swanson 
Creek, a tidal tributary of the Patuxent River.  On April 8 and 9, high winds with gusts in excess 
of 50 mph passed through the area, resulting in oil escaping from Swanson Creek and entering 
the mainstem of the Patuxent River and several of its tributaries.  Oiling was documented along 
approximately 17 miles of shoreline of the Patuxent and several tributaries (e.g., Indian Creek 
and Trent Hall Creek).  In addition, oil slicks were documented on the open water of the 
Patuxent River. 

The Oil Pollution Act of 1990 provides the statutory authority for natural resource Trustees to 
restore resources and services injured by the release of oil and obtain compensation from the 
responsible parties (RPs) for their losses.  Trustees for this spill include the National Oceanic and 
Atmospheric Administration (NOAA), the primary Federal trustee for coastal and marine 
resources; the U.S. Fish and Wildlife Service, the primary Federal trustee for migratory birds, 
some fish, many endangered species, and lands managed by the agency; and the Maryland 
Departments of the Environment and Natural Resources, which share responsibilities for natural 
resources and their supporting ecosystems within Maryland’s boundaries or belonging to, 
managed by, controlled by, or appertaining to the state of Maryland.  Pepco (the owner of the 
pipeline) and ST Services (the pipeline operating company) have been identified as the RPs. 

The Trustees, in cooperation with the RPs, prepared this report to document the procedures used 
to estimate the species composition and abundance of fish and shellfish within the spill area 
during April-early May.  The resulting species abundance and biomass per acre are summarized 
in Table 1.  This information will be used to develop estimates of total injury to aquatic 
organisms based on oil fate and transport modeling to scale compensatory restoration actions. 

II. PRIMARY SURVEYS AND SOURCES OF INFORMATION 

Immediately following the spill, the Trustees and RPs initiated two site-specific surveys to assess 
the fisheries community in the vicinity of the spill.  These include: 

(1) MDE finfish community surveys:  The methods and field results of the MDE finfish 
community survey are provided in Appendix A.  This trawl survey was conducted using a 4.9-m 
semi-balloon otter trawl with 3.2-cm mesh body and no liner.  Trawls were conducted for 6 
minutes in the opposite direction as the tide.  Trawls were typically conducted at 4 stations 
between Potts Point and Broomes Island including both impact stations and background stations 
during each survey (Figure 1 in Appendix A).  Two surveys per week were conducted between 
April 10 and May 4, 2000 (total of 10 surveys).  The results were analyzed to assess the fisheries 
community likely to be present at the time of the spill, and immediately following the spill.  
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(2) MDNR ichthyoplankton surveys:  The survey methods and results are provided in Appendix 
B.  Ichthyoplankton tows were conducted using a 1.53 x 1.53-m midwater trawl with a 0.5-m 
plankton net (505 µm mesh) mounted in the cod-end.  Tows were conducted for 5 minutes.  
Surveys were conducted in 6 regions of the Patuxent River between Sheridan Point and Lyons 
Creek.  Two of these regions were in the vicinity of the spill including Region 1 (Sheridan Point) 
and Region 2 (Chalk Point).  Surveys were generally conducted twice per week between April 10 
and May 15, 2000.  Data from this survey were used to assess the occurrence of various species 
and lifestages in the vicinity of the spill. 

In addition to the two field surveys initiated by the Trustees following the spill, data and findings 
from the annual MDNR juvenile finfish survey were used to supplement findings from the MDE 
surveys for shallow water species.  The MDNR juvenile finfish survey is the standard monitoring 
program for MDNR to develop indices of relative abundance primarily of striped bass (Durell 
and Wagner 2000).  The survey is conducted with a 30.5 x 1.24-m beach seine with 6.4-mm 
mesh.  Monthly sampling is conducted at 6 stations in the Patuxent River between June and 
August.  Two of the standard stations are in the vicinity of the spill area (Eagle Harbor and 
Sheridan Point; Figure 1).  The results from these stations were incorporated into the 
characterization of the shallow water fish community. 

These survey results were supplemented with information in published field studies conducted 
along the Patuxent River.  Overall, the results of a dozen Patuxent River fish surveys provided 
information on the fisheries community in the spill area (Table 2).  Of these published studies, 
the fish community surveys conducted by the University of Maryland - Chesapeake Biological 
Laboratory (CBL) provided the most complete information.  The CBL surveys were conducted 
in 1978-79 in open water and shoreline/shoal habitats of the Patuxent River.  Monthly sampling 
was conducted throughout the year using a beach seine, purse seine (shallow and deep), and 
trawl (shallow and deep).  The report provides historic standing stock estimates for fish species 
in the deep and shallow water habitats of the Patuxent River in the vicinity of the Swanson Creek 
oil spill (specifically Teague Point and Buena Vista; Figure 1).  While the absolute standing 
stock estimates may be dated, the report provides important information on species occurrence, 
relative seasonal abundance, and biomass (e.g., mean weight per fish in April).  In addition, the 
CBL surveys included site-specific gear efficiency studies in the Patuxent River. 

III. GENERAL APPROACH TO ESTIMATING STANDING STOCK 

Based on the site specific surveys and review of historical literature cited in Table 2, over 20 fish 
species were documented in the vicinity of the spill area between approximately Eagle Harbor 
and Broomes Island in April (Figure 1; Table 3).  Species-specific standing stock estimates were 
developed for each of the more common species in April.  For less common species, one total 
biomass estimate was developed. 

The aquatic habitat was delineated into open water habitat (greater than approximately 1.6 
meters) and shoreline/shoal habitat (less than about 1.6 meters).  This delineation was based on 
the life history of various fishes (e.g., some fish such as mummichog are generally found only in 
shallow water) and the sampling design of the various studies (e.g., beach seine surveys are 
conducted in shallow habitat).  Thus, separate standing stock estimates were developed for the 
deeper, open water habitat and the shallower shoreline/shoal habitat.  Species-specific standing 



 3

stock estimates are provided in Appendix C. 

Estimate of Open Water Standing Stock 

The biomass estimate for the fish community in the open water habitat was generally based on 
the results of the MDE trawl survey, although some estimates were based on other studies due to 
potential under-representation in the trawl survey.  These exceptions are specified in Appendix 
C, and were intended to develop a more accurate estimate than would have been possible based 
solely on the MDE trawl results (e.g., small fish may readily escape the trawl mesh and the MDE 
trawl results would not provide representative abundance estimates).  For the common species, 
the MDE trawl results were standardized to abundance per acre based on the length of each trawl 
and appropriate species-specific gear efficiencies (Tables 4 and 5; Homer et al. 1979).  The 
length of each trawl was determined based on the latitude and longitude recorded at the 
beginning and end of each tow.  A summary of the trawl lengths and area swept is included in 
Appendix A.  Gear efficiency was based on the results of species-specific efficiency studies that 
were conducted by CBL in the study area (Table 4; Homer et al. 1979).  Biomass per fish was 
estimated using the mean length of fish collected during the MDE survey and incorporating 
length:weight equations from the literature (Table 6 and Appendix C).  For species where length 
information was not adequate or possibly appropriate (e.g., less common species or crabs), 
species weight was based on mean weight reported during the beach seine, trawl, and purse seine 
surveys at all 4 stations sampled by CBL in April (Table 6; Homer et al. 1978, Homer et al. 
1979). 

The biomass for most open water species was estimated using the general approach outlined 
above.  However, the biomass estimates for four species were estimated using different 
approaches.  The biomass for striped bass sub-adults was based on the MDE trawl survey, and 
used as the basis to estimate the biomass of adult striped bass based on the age structure of 
striped bass in the MDNR striped bass surveys in the Potomac River (Fegley 2001).  The 
biomass for Atlantic menhaden was estimated based on purse seine surveys conducted by CBL 
(Homer et al. 1979).  The biomass of American eel and oysters were estimated based on species-
specific studies conducted in the Patuxent River by MDNR.  The American eel study is 
summarized in Appendix D, and the oyster biomass is estimated in Appendix E.  

Estimate of Shoreline/Shoal Standing Stock 

The biomass estimates for species associated with the shoreline/shoal habitat were typically 
based on either the MDE trawl results or MDNR summer seine results depending on which 
survey type provided the most valid estimate of biomass based on fish life history and gear 
collection efficiency (e.g., beach seine for small shoreline fish).  The trawl results were used for 
species that would be expected to be present at comparable densities as in deeper water, and for 
species that would not be adequately represented in seine surveys.  For smaller species that may 
be under-represented in the trawl surveys, biomass estimates were typically derived from the 
MDNR seine surveys conducted in the vicinity of the spill area (Table 7).  The MDNR seine 
surveys are only conducted between June and August, and these results were adjusted to estimate 
April abundance based on relative seasonal occurrence found during historic surveys in the 
Patuxent River.  Specifically, CBL found that overall fish abundance in the April beach seine 
surveys was less than 1 percent of the mean monthly abundance between June and August 
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(0.8%; April abundance = 168 fish, and mean June-August abundance =20,711 fish).  This value 
also approximated the relative seasonal occurrence of many of the individual species collected in 
beach seine surveys including Atlantic silverside, inland silverside, spottail shiner, and blueback 
herring (range of approximately 0.5-1.3%; Homer et al. 1978).  Therefore, the MDNR seine 
results were adjusted for relative seasonal occurrence by multiplying the mean monthly 
abundance between June and August by 0.8% to estimate April abundance. 

The standing stock estimates from the field results were corrected for species-specific gear 
efficiency for beach seines and trawls from the CBL fish community surveys (Table 4; Homer et 
al. 1979).  The CBL seine efficiency studies used a 15.2 x 1.8-m seine with 0.6-cm mesh, and the 
MDNR seine surveys used a 30.4 x 1.8-m seine with 0.6-cm mesh.  For species that did not have 
site-specific gear efficiencies reported, the gear efficiency for a surrogate species was used if 
available.  If there was not an appropriate surrogate efficiency available, the mean site-specific 
gear efficiency rate for all fish species for that gear type was used.  Standing stock estimates 
were calculated as number of fish per acre and biomass per acre (in kilograms).   

Neither weight nor length was reported during the MDNR seine surveys, and biomass for these 
species was estimated based on the mean weight per species reported during the CBL surveys in 
April (Table 6; Homer et al. 1978, Homer et al. 1979).  Biomass estimates for species based on 
the MDE trawl survey were estimated as outlined above for the open water habitat. 

Total Standing Stock 

Total standing stock estimates were calculated by summing the species-specific standing stock 
estimates (Table 1 and Appendix C).  The biomass for the open water habitat was estimated to be 
27.6 kg per acre of finfish, 2.1 kg per acre of crabs, and 1.8 kg per acre of oysters (measured as 
dry tissue weight).  The total biomass in shoreline/shoal habitat was estimated to be 6.8 kg per 
acre including a total of 4.7 kg per acre of finfish and 2.1 kg per acre of macroinvertebrates. 

Validation of Biomass Estimates with Pepco Trawl Data 

The results of the standard Pepco trawl survey (Pepco 2000) were reviewed to validate estimates 
of species occurrence and abundance developed from the MDE, MDNR and CBL (Homer et al. 
1979) surveys.  Pepco has been conducting monthly trawl surveys between May and October for 
over 20 years.  The surveys are conducted along 5 transects in the Patuxent River adjacent to, 
and upstream of, Swanson Creek.  The surveys are conducted using a 4.9-m semi-balloon otter 
trawl with 2.5-cm mesh body and 1.0-cm mesh liner in the cod end.  Since the gear used during 
the Pepco survey is comparable to the gear used during the historic CBL trawl surveys (4.9-m 
semi-balloon otter trawl with 3.2-cm mesh body and a 0.6-cm mesh liner in the cod-end), it was 
assumed that use of the gear efficiencies developed for the CBL trawl would be appropriate for 
the Pepco trawl.  Since MDE used slightly different gear, a comparison of trawl results was made 
between the Pepco trawl and the MDE trawl at the same sampling stations in early May 2000.  
Trawl sampling was conducted at three standard MDE trawl stations using the MDE gear on 
May 4, 2000, and the Pepco gear on May 10, 2000.  The abundance and biomass was calculated 
for the four most dominant species that comprised over 90% of the catch during both surveys.  
These species included white perch, hogchoker, Atlantic croaker, and bay anchovy.  The 
abundance and biomass in the MDE trawl was comparable to the results of the Pepco trawls 
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(mean of 378 fish/acre weighing 37.3 kg/acre using the MDE gear, and 388 fish/acre weighing 
37.0 kg using the Pepco gear; Table 8).  Thus, the field results indicate the gear efficiency of the 
MDE trawl was comparable to the Pepco trawl and use of the historic CBL gear efficiency was 
appropriate for estimating fish abundance and biomass from the MDE trawl results.   

In addition, the results of the MDE trawl survey were compared to baseline conditions 
documented during the MDNR summer trawl surveys (May-June, 1997-2000) to assess whether 
trends in fish abundance in the MDE trawl survey in April 2000 were comparable to baseline 
conditions (recognizing the difference in sampling months).  Both trawl surveys assessed the 
fisheries community in the same section of the Patuxent River, and the stations for the two 
studies were proximal.  The results of both surveys showed a substantial decrease in abundance 
between the upstream stations and the downstream stations.  In the MDNR baseline surveys, 
abundance decreased 40% between Trueman Point and Chalk Point, and 75% between Trueman 
Point and the most downstream station (Battle Creek; Table 9).  This decrease in abundance was 
also evident in the MDE trawl surveys.  In the MDE trawl survey, there was almost a 50% 
decrease in abundance between the most upstream station (Potts Point) and Chalk Point (146.0 
and 76.6 fish per acre, respectively; Appendix A).  In addition, there was over a 90% decrease in 
abundance between the upstream and downstream background stations in the MDE survey (Potts 
Point and Broomes Island; Appendix A) that correspond most closely to the most upstream and 
downstream stations in the MDNR survey.  These results provide further evidence that the 
results of the MDE trawl survey were appropriate for characterizing the fisheries community of 
the Patuxent River. 
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Table 1.  Summary of standing stock estimates for open water habitat and shoreline/shoal 
habitat for April. 

Species Primary Data 
Source 

Open Water Standing 
Stock 

Shoreline/Shoal Standing 
Stock 

  Adjusted 
Number Per 

Acre 

Kg Per 
Acre 

Adjusted 
Number Per 

Acre 

Kg Per 
Acre 

American eel MDNR eel 
survey 

32.48 1.75  0.03 

Atlantic croaker MDE trawl 
survey 

19.80 5.54   

Atlantic menhaden CBL purse seine  1.90  1.90 
Atlantic silverside MDNR seine 

survey 
4.65 0.022 4.65 0.022 

Bay anchovy MDE trawl 
survey 

0.06 0.00017 0.06 0.00017 

Blueback herring MDNR seine 
survey 

0.02 0.000045 0.02 0.000045 

Brown bullhead MDE trawl 
survey 

0.37 0.043 0.37 0.043 

Hogchoker MDE trawl 
survey 

488.75 7.82 NA 0.13 

Inland silverside MDNR seine 
survey 

  0.08 0.000095 

Mummichog MDNR seine 
survey 

  1.39 0.018 

Spottail shiner MDNR seine 
survey 

  0.04 0.00029 

Striped bass 
(subadult) 

MDE trawl 
survey 

0.21 0.0074 0.21 0.0074 

Striped bass (adult) Literature 0.24 1.09 0.24 1.09 
Striped killifish MDNR seine 

survey 
  1.22 0.0048 

White perch MDE trawl 
survey 

108.15 9.19 NA 1.38 

Less common finfish 
species 

MDE trawl 
survey; MDNR 

seine survey 

4.48 0.22 1.08 0.027 

TOTAL FINFISH   27.58  4.65 
Blue crab MDE trawl 

survey 
67.53 1.42 67.53 1.42 

Horseshoe crab MDE trawl 
survey 

0.37 0.66 0.37 0.66 

Oysters1 MDNR oyster 
survey 

1268.73 1.77   

1  Dry tissue biomass 
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Table 2.  Patuxent River fisheries studies reviewed to assess species occurrence and 
estimate fish standing stock 

Study Date References 
MDE Finfish Community 
Surveys (trawl) 

April and May 2000 MDE 2000 

MDNR Ichthyoplankton Surveys April and May 2000 ECSI 2000 
MDNR Juvenile Finfish  Surveys 
(beach seine) 

June through August, 1995-
2000 

Durell and Wagner 2000 

MDNR Summer Trawl Survey May and June,1997-2000 MDNR 2000a 
MDNR Commercial Landings 1990-2000 (year-round) MDNR 2000b 
MDNR Fall Oyster Surveys 1996-2000 MDNR 2000b 
Pepco Trawl Surveys May through October, 1997-

2000 
Pepco 2000 

MDNR Eel Survey June and July 1999 Weeder 2001 
Bank Trap Survey 1998 Roosenburg 1998 
CBL Striped Bass Surveys 
(ichthyoplankton tows) 

1991 Secor et al. 1994, Secor et al. 
1995, Secor and Houde 1995 

MDNR Anadromous Fish Survey 
(beach seine and fyke nets) 

1980-1983 O'Dell and Mowrer 1981, O'Dell 
and Mowrer 1983, O'Dell and 
Mowrer 1984 

CBL Fish Community Studies in 
the Patuxent River Estuary 
(beach seine, purse seine, trawl, 
and ichthyoplankton tows) 

1978-1979 (year-round) Homer et al. 1978, Homer et al. 
1979, Setzler-Hamilton et al. 
1979, Mihursky and Wood. 
1980 
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Table 3.  Summary of finfish species in the open water and shoreline/shoal habitat of the 
Patuxent River in the vicinity of the Swanson Creek oil spill in April.  Documented species 
(X) are based on the MDE finfish trawl surveys, MDNR ichthyoplankton surveys, and the 
CBL finfish surveys in April.  Potential occurrence (P) was based on the general literature 

and professional judgment of MDNR and MDE fisheries biologists. 

SPECIES NAME OPEN WATER SHORELINE/
SHOAL 

Common Name Scientific Name   
COMMON SPECIES    
    American eel Anguilla rostrata X X 
    Atlantic croaker Micropogonias undulatus X  
    Atlantic menhaden Brevoorita tyrannus X X 
    Atlantic silverside Menidia menidia X X 
    Bay anchovy Anchoa mitchilli X P 
    Blueback herring Alosa aestivalis X X 
    Brown bullhead Ameiurus nebulosus X X 
    Hogchoker Trinectes maculatus X X 
    Inland silverside Menidia beryllina  X 
    Mummichog Fundulus heteroclitus  X 
    Spottail shiner Notropis hubsonius  X 
    Striped bass Morone saxatilis X X 
    Striped killifish Fundulus majalis  X 
    White perch Morone americana X X 
LESS COMMON SPECIES    
    Alewife Alosa pseudoharengus X P 
    American shad Alosa sapidissima P P 
    Banded killifish Fundulus diaphanus  P 
    Bluegill Lepomis macrochirus  P 
    Carp Cyprinus carpio P P 
    Chain pickerel Esox niger  P 
    Channel catfish Ictalurus punctatus X P 
    Gizzard shad Dorosoma cepedianum P P 
    Largemouth bass Micropterus salmoides  X 
    Naked goby Gobiosoma bosci P  
    Northern pipefish Syngnathus fuscus P P 
    Oyster toadfish Opsanus tau P X 
    Pumpkinseed Lepomis gibbosus  P 
    Silvery minnow Hybognathus regius  P 
    Spot Leiostomus xanthurus X P 
    Spotted hake Urophycis regia X  
    Summer flounder Paralichthys dentatus X  
    Tesselated darter Etheostoma olmstedi P P 
    Tidewater silverside Menidia peninsulae  X 
    White catfish Ameiurus catus X X 
    Yellow bullhead Ameiurus natalis X P 
    Yellow perch Perca flavescens P P 
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Table 4.  Gear efficiency rates from CBL Fish Community Studies in the Patuxent River 
(Homer et al. 1979).   Trawl efficiency rates include the month of the survey. 

Common Name Species Average Beach Seine 
Efficiency (%) 

Average Trawl 
Efficiency (%) 

Atlantic menhaden Brevoorita tyrannus 26.6 +/- 20.9  
Atlantic silverside Menidia menidia 81.8 +/- 15.4  
Bay anchovy Anchoa mitchilli  86.4 +/- 11.8 (July) 
Catfish spp.   37.3 +/- 16.7 (March) 
Hogchoker Trinectes maculatus  20.8 +/- 2.1 (March) 
Inland silverside Menidia beryllina 63.9 +/- 13.3  
Mummichog Fundulus heteroclitus 39.9 +/- 14.7  
Spot Leiostomus xanthurus  18.0 +/- 4.6 (July) 
Striped killifish Fundulus majalis 80.0 +/- 17.0  
White perch Morone americana  65.9 +/- 15.0 (March) 
All Finfish Species  45.4 +/- 23.5 46.9 +/- 13.3 (March) 
Blue crab Callinectes sapidus  29.9 +/-  3.0 (March) 
 

Table 5.  Summary of fish abundance per acre used for estimating standing stock.  Field 
results were adjusted to incorporate gear efficiency (both open water and shoreline/shoal 
habitat) and relative seasonal occurrence (shoreline/shoal habitat only). Details of species-

specific estimates are presented in Appendix C. 

Species 

OPEN WATER 
Mean Number of Fish Per Acre 

SHORELINE/SHOAL 
Mean Number of Fish Per Acre 

 Field Adjusted Field Adjusted 
Atlantic croaker 3.56 19.80   

Atlantic silverside   475.35 6.39 
Bay anchovy 0.05 0.06   
Blueback herring   0.74 0.02 
Brown bullhead 0.14 0.37   
Hogchoker 101.66 488.75   
Inland silverside   6.3 0.08 
Mummichog   69.57 1.39 
Spottail shiner   3.7 0.04 
Striped bass-subadults 0.14 0.21   
Striped killifish   122.31 1.22 
White perch 71.27 108.15   
Less common fish - Total 2.10 4.48 61.04 1.08 
Blue crab 20.19 67.53   
Horseshoe crab 0.11 0.37   
 



 13

Table 6.  Summary of mean weight per fish used to estimate standing stock.  Weight was 
calculated from the mean lengths measured during the MDE trawl study using applicable 
length:weight equations from the literature (as described under species-specific accounts 

presented in Appendix C).  Actual weights were measured during the CBL study. 

Mean Weight/Fish (kg) 
Species 

Mean Length TL 
(cm) Calculated 

(MDE) 
Measured 

(CBL)  
Atlantic croaker 30.55 0.279  
Atlantic silverside   0.005 
Bay anchovy 7.00 0.003  
Blueback herring   0.020 
Brown bullhead 21.00 0.114  
Hogchoker 9.13 0.016  
Inland silverside   0.001 
Mummichog   0.013 
Spottail shiner   0.008 
Striped bass (sub-adults) 15.00 0.035  
Striped killifish   0.004 
White perch 17.94 0.085  
ALL FISH    
            Shoreline/shoal   0.025 
            Open Water   0.050 
Blue crab   0.021 
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Table 7.  Summary of mean catch during the MDNR juvenile seine surveys in the vicinity of Chalk Point [Eagle Harbor (EH) and 
Sheridan Point (SP)] during June-August, 1995-99 (Durell and Wagner 2000). 

SPECIES    YEAR      MEAN ABUNDANCE
 1995 1996 1997 1998 1999 1995-99 
 EH SP EH SP EH SP EH SP EH SP Seine Acre1 

COMMON SPECIES             
Atlantic croaker 0 0 0 0 1.0 1.3 9.3 17.0 0.3 0 2.9 16.1 
Atlantic menhaden 13.7 1.7 67.0 0 3.3 0 0 0 0 0 8.6 47.6 
Atlantic silversides 115.0 67.0 18.3 34.7 35.0 113.7 86.3 171.3 121.7 93.3 85.6 475.3 
Bay anchovy 4.0 0 73.7 52.3 0.3 0 0 7.0 0.7 0 13.8 76.6 
Blueback herring 0 0.7 0.7 0 0 0 0 0 0 0 0.1 0.7 
Hogchoker 0.3 0 1.3 0 0 0 0 0 3.3 0 0.5 2.8 
Inland silversides 1.7 0 6.7 1.7 0 0 0.7 0 0.7 0 1.1 6.3 
Mummichog 19.3 5.3 23.3 5.7 2.0 3.3 33.0 7.7 13.0 12.7 12.5 69.6 
Spottail shiner 0 0 4.3 0 0 0 2.3 0 0 0 0.7 3.7 
Striped bass 0.3 2.3 29.0 1041.7 5.3 5.0 6.0 5.3 12.0 4.7 111.2 617.1 
Striped killifish 43.0 30.7 26.3 18.7 5.3 49.7 21.3 6.0 18.7 0.7 22.0 122.3 
White perch 208.7 4.0 267.7 945.3 65.3 38.7 89.0 23.0 4.3 0 164.6 913.7 

TOTAL - Common            2351.8 
LESS COMMON SPECIES            
Alewife 0 0 2.7 0.7 0 0 0.3 0 0 0 0.4 2.0 
American shad 0 0 0.7 0 0 0 0 0 0 0 0.1 0.4 
Atlantic needlefish 0.7 0 0 0.7 0.3 0.3 0 0.3 0.3 0 0.3 1.5 
Banded killifish 0 0 0 0 0 0 0 15.0 0 0 1.5 8.3 
Bluefish 0 0 0 0.3 0 3.7 0 0 0 0.3 0.4 2.4 
Cownose ray 0 0 0 0.3 0 0 0 0 0 0 0.03 0.2 
Gizzard shad 12.0 1.0 0.3 0 0 0 0 7.7 2.3 0.3 2.4 13.1 
Northern pipefish 0 0.7 0 0 0 0 0 0 0 0 0.1 0.4 
Rough silverside 0 2.7 0 23.0 0 0 0 0 0 9.3 3.5 19.4 
Silvery minnow 0.3 0 1.0 0 0 0 0 0 0 0 0.1 0.7 
Spot 0 0 0 0.3 9.0 5.3 0 2.3 0 0.7 1.8 9.8 
Spotted seatrout 0.3 0 0 0 0 0 0 0 0 0 0.03 0.2 
Striped anchovy 0.7 0.3 0 0 2.3 0 0 0 0 0.3 0.4 2.0 
Summer flounder 0 0.3 0 0 0 0 0 0 0 0 0.03 0.2 
Tesselated darter 0.3 0 0 0 0 0 0.3 0 0 0 0.1 0.4 
TOTAL - Less Common           61.0 
1 Based on seined area of 749 m2 according to Durell and Wagner (2000)
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Table 8.  MDE and PEPCO Finfish Biomass Stations 1, 3, & 4 for May 4 & 10, 2000 
Atlantic croaker, bay anchovy, hogchoker, and white perch Only 

Date Tow 
Duration 

Gear 
Type 

Station Estimated 
Area 

Sampled 

Species Number of 
Fish per 

Acre 

Gear 
Efficiency 

Mean 
Length 

(cm) 

Mean 
Weight 

(kg) 

Biomass-
kg per 
acre 

Total 
Biomass 

(kg) 
Hogchoker 309.04 20.8% 9.25 0.02 25.27 5/4/00 6 minutes MDE 

Trawl 
1 1,977 m2 

White perch 100.29 65.9% 18.00 0.09 13.00 
38.27 

Hogchoker 354.92 20.8% 9.60 0.02 32.19 5/4/00 6 minutes MDE 
Trawl 

3 1,881 m2 

White perch 96.80 65.9% 17.64 0.08 11.80 
43.99 

Atlantic croaker 3.90 18.0% 32.5 0.35 7.48 
Hogchoker 259.65 20.8% 9.15 0.02 20.60 

5/4/00 6 minutes MDE 
Trawl 

4 2,073 m2 

White perch 11.71 65.9% 18.33 0.09 1.60 

29.69 

Hogchoker 237.58 20.8% 9.25 0.02 19.43 5/10/01 2 minutes Pepco 
Trawl 

1 1,209 m2 1 

White perch 63.58 65.9% 15.63 0.06 5.38 
24.81 

Atlantic Croaker 3.17 18.0% 7 0.0062 0.02 
Bay Anchovy 12.70 86.4% 5 0.001 0.02 

Hogchoker 9.52 20.8% 5.67 0.004 0.19 

5/10/01 2 minutes Pepco 
Trawl 

3 1,275 m2 

White perch 66.66 65.9% 17.19 0.07 7.52 

7.75 

Atlantic croaker 3.54 18.0% 28.00 0.21 4.17 
Bay anchovy 3.54 86.4% 3.00 0.0002 0.0010 
Hogchoker 435.12 20.8% 9.11 0.02 34.10 

5/10/01 2 minutes Pepco 
Trawl 

4 1,144 m2 

White perch 328.99 65.9% 17.77 0.08 41.02 

79.28 

1actual length not recorded, estimated area based on mean area of Stations 3 & 4 on May 10 
2based on Hilderbrand and Schroeder (1928) 
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Table.  9 Summary of total finfish catch per station (1997-2000) in the DNR summer trawl survey (MDNR 2000a) 

SPECIES STATION BY 
YEAR 

                    

 Trueman Point Chalk Point Benedict Golden Beach Persimmon Creek Battle Creek 
 1997 1998 1999 2000 1997 1998 1999 200

0 
1997 1998 1999 2000 1997 1998 1999 2000 1997 1998 1999 2000 1997 1998 1999 2000

       
Alewife 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 
American eel 2 6 1 1 1 5 1 0 3 0 1 3 0 0 0 1 0 2 0 0 0 0 2 1 
Atlantic croaker 2289 468 206 1 420 660 113 0 102 568 11 3 92 210 18 1 142 173 12 1 103 295 35 0 
Atlantic 
menhaden 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 

Atlantic silverside 0 0 0 18 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 0 0 0 0 
Bay anchovy 12 11 63 5 0 4 38 4 24 5 17 0 16 6 54 0 14 4 47 5 15 2 23 0 
Blueback herring 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Brown bullhead 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Carp 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Channel catfish 1 7 10 6 6 4 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2 1 0 0 
Green goby 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 
Hogchoker 39 29 18 147 0 51 3 88 25 30 1 36 1 6 3 10 14 10 2 31 10 0 0 0 
Lizardfish 0 8 0 2 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Naked goby 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
Oyster toadfish 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 
Spot 161 1 27 7 56 3 19 7 6 2 1 2 15 1 2 2 10 14 12 3 61 7 45 40 
Spotted hake 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Striped bass 46 0 19 1 13 2 12 11 10 10 2 4 21 1 7 1 10 4 1 1 66 11 3 1 
Summer flounder 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 
Weakfish 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 
White catfish 1 4 11 1 8 8 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 
White perch 571 92 135 101 545 343 141 185 518 186 147 141 635 239 37 76 96 127 96 61 46 185 118 45 
Winter flounder 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 1 0 0 0 0 0 0 
Yellow perch 3 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
                         

TOTAL 3125 627 497 294 1049 1084 327 296 690 803 182 193 780 463 125 94 288 335 173 108 303 504 226 87 
MEAN    1136    689    467    366    226    280

 



 

 

Appendix A - The Chalk Point-Patuxent River Oil Spill Report of the MDE Fish Kill 
Investigation Section: April 7, 2000 through May 04, 2000 (including supporting 

documentation) 



June 5,zow 

a TM Chalk Pdnt-Patu~ont Rbver Oil WI 
Report of the MDE Fish WII Investigatkw fktion 

APdl7,2QW through Uay 04.3600 

Flnal Report 
June $2000 

Chub Lucka& Sioiogirt 

Charta Poukish, SectIon Head 

Bwkground 

An dl spill cscurd an Friday. April 7,200O at about 1730 at the Pdomac Elec%ric Powy 
Chnpmfs (PEPCO) CM& Point Pam Gemrating facility in Prince Georgs’s Qunty. The spill 
axurmd during Ming d an undeqmmd pipeline feeding the pIant that pasees under Swmmcm 
Ctsek and its as6c&&A wctlande. Swanson Creek is a tributary to the P&went River on the 
Prince Gear&a Camty-Charies County dividing line. The tow vdume of the spill was about 
120,000 gallons. It cornlsted of br#h hewy 1p8 an~ tighter 1c2 fuel oils. 

Initial effbrts by PEPCO to Cwrtain the spill within Swwwon Creek failed. Stoma and high 
IUorthvmaMy winds clurlng the weekend ove&mlmed tontalnment &f&s. By Win&y nomlng. 
mastaf~diachargadoilhadbypass4dthefrrstresqonsaretainmentbarriers~i~~the 
Patuxent River. Auxxdlngly, extensive shodInca cataminatlon expanded from the ma&es of 
Swenson Creek out ad onto the eastem shoreline d the Patuxent Rlver betwen God’s Grace 
pdnt and the vkidty of the Rt 231 bridge on the Ca)vett County side. 

On Sunday April oth, at OR00 bum. the MDE Rsh Wll huesZig;llion sscticm Wee placed on 
stand-by almt by Dr. Robert Sumners, Director d Technical and Regulatay Servkm 
AdrninianSkm (TARSA). Dr. Surrmenr requested that the Fish Kill Response Unrt prepare to 
contribute aiqmtise and lwalpmmr in the f athcunlng Natural Resourm Damage hwssnent 
(NRDA) aclhritles. At 19;oO hours, the unit wes given final orders to rqxM to the Chalk Point 
Mmiti~onBuildingato8:3OhaumtheWmarnlng and ImginpaRicjpalinginthc 
deuelopnent, d-on, md implewwtation at the rru#i-agency (NRDA) plan. 

Ooringthmomi~dAprillO,dlaludge~al~Sappeeredtabaoarcerrtrated~the 
E&em Shae of the Patiorent River t hallawing P&t, In Caiveft County. Pemonnel from the 
Fish Kill Invea&a$on sedlon (FKIS) arrived with ecdogical sarnpllng gear and a 22’ B&on 
VVnlerartheChalkPaintfatilityat09XXI. Atthattlmealargegeneralbriefingfortheleency 
heads~underweyinthespillcamdcaner.Uponbanpl~~dthe~~ng.~ 
meaUngswereheidto~s@ficartwofamcarn and fdlowup. Mr. Pad&h ard Mr. 
Luck&t d the (FKIS) attended the aquatic fauna4 community assessment meeting. This meeti- 
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a v#s led by Wayne Kldolghter flun ENTRIX (PEPCO’S caltraced errvm wmWmts)- A 
IlstdaltandeesIslncludsdinAppendlxl. There~debIe~axKsmng~ate 
me4hodobgie6 for fish. zooplankton, ard shellll8n monituing; gs vrsll a, the w  appga& to 
bqjn bimaUon Studies for Pdynudear Aramaric Hydrwwbn (PAH) ambwninatl~ and 
assodalsdflshlreaRhmonirorlng.T~meetingcsndudedataboutii:15. Saneresultsdtha 
mwtiIQt6elm: 

1. ItMw8s~dttratfl?3h~unitywwwrwnt inrweyssharldbedoneinand 
aarrd ttre lpill m. 

2. Traulling sites hi-ly wwd @ PEPCO envirmmertal aderrttabr shtndd be 
indudedinthesunreytohelpputVlenewdaraintohisboricdcontsrrt 

3. One site should b at the mouth d Swanson Creek. tha alsa axposaj to the 
mod dl. 

4. 1~8HBBahouldbeupstrwmd!&uarwn creek, in tlm Patrnerlt River. 
5. Onetieshouldbedwn#reamdSwansm CreekmUoutdtheare4apmmdy 

afkmd by the spill. 
6. In addition to counting, mewuting. and i-ng fish, smnples d certain fish 

should be cdleeted for hidologicd inspection by Dr. Cindy Driacoll (Md. DNR). If 
available a pledatory 3Prxies and a bottun dwelling spucies of ec0nomk 
importance should be eyduaEed histdogicdly. The targe&& w wre dttw 
stripdbas6orbNteperd3aspfedatcm3,anachandcatfishasabattan 
tiler. 

7. CoIledion of fish ~mples for PAH (polynudear anxnatlc hydrocarbons) analysis 
was not approved at that time. 

0. Monitoring in wane form vlrwld continue for six to bmtva months. 
9. PEPCO or ENTRIX empbyees sbulo gnmpany investigators in the field tn 

obmnfe the& activities. 

Ttawling for axnmunity ageesrnent and histological samples consumed the remainder d the 
day. Dr. Cindy Drlrpcoll of Md. DNR and Mr. Paul willenborg of PEPCO joined FKIS. 

BythemaningdeprlllIth,heavyaildeposlts~repated~streamasfarssMershPd~ 
on the Saint Mary’s County sick Them were repons of heavy shorelIne oil depc#s in vadous 
trlbutariw be(men Long Point and Marsh Point. The Oil Spill Cornrrmd center ures l-elm 
ints a series of trailers behind the povrer plant. Fish Kill Response fJerwnnel met there bfidy 
with Dr. sunmws at abut 09:OO. They umr8 instmcted to prowed to the fish and wildlife 
rmntnad trailer and sssist as needed. Pemnel dso met with Mr. Alan Willlarns. Administrator 
of ttm lSmq#mq Operaths and Technical Support Program. The unir *IWS asslgned to take Mr. 
Jeff M-1 and Mr- John Snrls of MDE’s 011 Contrd Prpgran onto the rba to 
charactti the dlWlbutlon d the oil on the shoreline in St. May’s County. They alao a&c&d 
the U.S. Fish ad WlWfe ccxnrnand center by Icoking for fouled birds and reporting their 
locations via c@lular phone. The bat w made availabe to shuttle several U.S. F & W shoreline 
aaseuporsfrwlonebaochmctortoawther. 

By the rrramirq d April 12. the lighter dl axnponerrt d the spill uas tiinuia to encrcwh 
further drrrnr the Patwent River. A ZOO-yard tide try me4 mile lorry slick ‘cll~~ wislbie danm to 
the vtirity d Jack Bay (about dgM miles dowstream d Swan- creek). The dean up vaa 
cuwa mn hindu-exl by 2425 mph winds out of the NW. A meeting twk place the prwiOu8 
evening m EMRIX-PEPCO and various governmental agsnciw regarding sampWng 
protcuds and analysis. Mr. George Harman of MDE w in &am. PFatocds umre drafted 
outlining F aquatjc awnunity surveys, bimrmdation studies of fin-fish and m 
(PAH analysis). and histokgical tiudles to monitcr patentid pathdogleal eRect. standard 
ambientvrraterpuelitypa~~wleretoberecordedatthesu~~and~~ateachsemple 
site. The parameten indlde temperature. salinity. dissolved oxygen, and pH. The m grwp 
orlglndly &led for the anatyis d fish taken fnain pound nets in the impacted zone. Hckever, 
logiutticd problems inhiwed fishing the Rets during this period. Furttmnnore, themHleretious 
que&ons raised pertaining to the validity d such samples mpresenting lnm PAH loadings d non- 
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June 5.2ooo 

Fish axmwnity monitoring continued twice a wee& during ttm w&s of April 17@‘, 24’” and May 
1.. All four -Ished tti sites were attempted on April 1s’“. 21’, 25”, 2?, May 2 and am. 
MC& attenpts mare asumsful with the ezcapUan aC one. Siie nunbR +l (red day rrwkerm) 
~snataamplsd~the2l’ofAprilduetoseverelightnl~~the~~. em 
898~3ynenl operalIons M for the day as were thunderstorms apprwched. HWologicel 
aampks were limited to four white perch and two hogchokers during thls pefiad. Three 
spdnam dhplayed extenal turnof-+ike lesions from sites #4 and #S on the 19’” armA site #3 UI 
May I@‘. The third white perch displayed a large hwnc&qed eye frum site #l on the 25th. The 
hm ~IO@&WS displayed large skin lesions at site Ll on May 2. No fish bioaown uldhn! useue 
samplea wmw retained during this sample period. 

OnMaylO,aagxndroundofPAHtlasuesemplin6auJasconductedbyPEPCO~e(~h 
the aedanCe of FKIS penwmnei. Community monltorlng and fish histology 8am@lng was also 
amwnprlshed for sites #1,3, and 4 before time constraints W sampling for the day. PEPCO 
personnel ccmpleced the PAH sampling and community monitoring rumd on May 12. Thq 
mned umtudy d the PAH samples and assumed all future cunmunity monitoring dlorts = 
partdthcirmutbe aei3wnalmonitofingprogran. 

#I. Agproxlmat* four rnilse up&ream of meon Creek in the Patuxent River 
channel mar Potts point and red daymarker #32. 

#2. Approxjrnatdy one mile upstream d Srrenrcon Creek in the Pabent Riyer 
&anti immediately upstream d cwvemead pchuer lines. 
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y3. Atth~IllOUthdS- Creek in the Patuxerd Rker. 

#. Approxirn&ely me mile Muth of the route 231 Bridge In tlw pdrnent ‘i?lver 
cIlannetfmlefthefeddayrnarker~4. 

The Hydmlab Smut 2 rrnd%pararreter water enalybis indrufnent nRls deployed for besic mar 
cnemi*chia- on. John Dimitry sf ENTRIX collected the water sam#ss and rabined 
atatujydthaTlandulewhdeflshaamples. 

D&a sheets for abl axnmunity monltcxing trawls and fish histology. wer. and ttn~~L@ sampling 
cbrre by this mctlon are contained in Appendix hwo. Figures 14 display spsciea dis#budlon and 
frequency data for F)QS community monitoring trawls. Most tranled fish appeared nom-&. A 
snail w of the white perch dIsplayed some form d skin anunaly. induding scale lars, 
p&a&la under scabs and lins, leelon3, of tuner-like growths. Many d thgire wm included in 
the hidolo#cA samples. Seued white perch displayed moderate to 8evem seele l- amibuted 
to prWou3 handling by aientific or axnfnardal tlshefy personnel. 

The tprgeted pdatff W&ii penh ~33 captuti at all trawling s&tions in suflWent numbers for 
BBmple 8dpis. O* bra targeted charnel Catfish were captured in bttcun t&s. They w3fe 
nd k@ as -83. &qchdcm mere abundant in all bawling sites. Croekera were four4 at all 
sitesdurhgmesam*psriod. 

A fcW d&d fish UIIWW found -W’d thKn.ighout the area during the pIsz spill iw~on 
period. Moca d these were gizzard shad found in numbers nut unlike ttw@z found in areas more 
f’emnmd from the Patuxent River. Additionally, a few Mite perch and cruaker ware found 
acaltd cwef time. They ah uwe folrnd mf0ugh0ut the state In abut the sane nunben and 
can likely be atbibuted as the dkards cd fishing &iviU~es. 

St&ions nurnbr ona thmugh four were sampled on April IO. Station mmsbec four M 
mndderedadtdtheitnpadedzareatthatthm. ByApril12,stationnumberf~rrr#rrrinthe 
middle d the hnpacted zone and daticm number Rue ulaa established in keeping with the initial 
t3bjectlve d mdtaining a site downstream and out of the impacted am. Due to time amstrainta 
atafionnumbertrno~snat~pCedanAqril12,M~replaaed~statlanRve- 

Hydmlab d&a does wt reveal anything unusual abut the sampling &es. MWed oxygen is 
mar or abcrue saturaHon at rrpst &es. It is intenstlng to note how well mixed the river is 
tiruugti the annpro ama. 
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June 5.2000 

(,&b/P 

Thefiddcmwwasu~etoenter- Cnsekmomthen2OOyaf&byCwtduatodhallow 
Muaterand~prrnenoe ofo3nenrTIent-. 

Conclurionr 

Thethrwprimarygctalsafthemspcmee mtsessment plan were achletved. They include; 1) the 
dtxu~on d fish arnmunitks In the impact zone, 2) the aMction of histoIogb4 baseline 
data, and 3) the a~llsction uf fish tissue from the wild population for PAH a&ysls. 

Based on field caberu~ofw. no major axte impads to the fish amnwlity mm ddemt In the 
main branch d ttw Patuxent Rfver invr@izWy aRer the spill or during the sludy pried. ONR 
ShorMine s tfaams reported okwing a small. local&xl mortality 111 rrwnrfIm (2CXL 
300 individuals) near the Swanson Cnaelr discharge site on Monday A@1 10th. 
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a Appmdlx one 

Llmtdd&w&mtofnomingmedngcmAprtl10,2000. ketingwm6toplanIdUdrssponssfa 
fish end 4BtKdmstl w. 

PhQns 

Eluly Mxm 
Ed fQ’-rm 
Thllmmm 
-- 
Ann- 
srmlllepIlls 
Jm8thm kknigh4 
crndy P. Drisodl 
lidey Spa 
PhU Joma 
Erk- 
RkMdUlWh 
Q-Ww- 
Wayne Kkmghw 
BIN m 
Ch8rlaPouklsh 
ChliSLUCkdl 
John McKay 
wmlan Eums 
Tan Emman 
c8dmnMmE?rl 
Rm Burr 
Dan Murphy 
Ken Rubln 

PEPCO 
PEPCO 
PEPCO 
PEPCO 
PEPCO 
PEP-CO 
Md. DNf? 
Md. CINR 
Mel. DNR 
Md. DNR 
Md. DNR 
Md. DNR 
Md. DNR 
ENTRIX 
MDE 
MM 
MOE 
MDE 
MOE 
NOAA 
NOAA 
USDOI 
usmvs 
Mocpm. LeAHIs 6 Baclrjus 

(301) 8551295 
pm) 8551295 
(301) 85613oQ 
(301) a!551402 
(410)72+8778 
(410) 2266193 
(410)26Oao3 
(410);12808295 
(410) 260-8281 
(410) - 
(410)26cu113 
(304) $351820 
(410) f374323a 
(410)974&B8 
(410)97&3238 
(410)9743238 
(410) 974-3238 
(301)7133038x186 
(301)7133038*196 
(215)5976378 
(410)5734521 
(202)467-7140 
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Summary of finfish collected during the MDE trawl survey, April 1 0 -May 4,2000

Latitude Longitude Estimated
Area Swept

(m1 I

Trawl

ILength

(m)

Catch per
Trawl

Catch per
Acre

Date Station I Species
Start Stop Start Stop

Hogchoker
Striped bass

White perch

White perch

Hol!choker

White perch

Hogchoker
White perch

Atlantic menhaden

Brown bullhead

Hol!choker
White perch

Atlantic croaker

Hogchoker
White perch

Atlantic croaker

Hogchoker
White perch

Atlantic croaker

White perch

Less Common Fish

Hogchoker
Striped bass

White perch

Hogchoker
White perch

Atlantic croaker

Hogchoker
White perch

Atlantic croaker

Hogchoker
White perch

Hogchoker
White perch

Less Common Fish

Hogchoker
White perch

Less Common Fish

Hogchoker
White perch

Atlantic croaker

Bay anchovy
White perch

Atlantic croaker

Hogchoker
White perch

Atlantic croaker

Hol!choker
White perch

Atlantic croaker

White perch

Hogchoker
White perch

Less Common Fish

Atlantic croaker

Hogchoker

White~

7.95

3.18

23.86~

~
147.15

21.76

139.87

~
1.66

36.5

46.45~
49.31

57.89
4.43

39.87

59.81

6.92

13.84~
12.18
1.52

188.79

6.39

22.35

1.33

1.33~
4.59
1.53

3.06

258.48
445.57
4.92

27.37

98.97

2.11
29.44

224.21
1.67

T67
6.67

2.39

2OTi4
62:U~

161.64

4.04
4.01

2

363.35

18337.
20.37
1.97

55.07
55.07

04/10/2000 I 3834.231' 3833.9741
7640.6081
7640.394176404161 489.67 I

7640.6111 521.80 2545

~~]~~

2

3

2388

2173

2
15
25T

79
7~

3831.986,3831.77817640.26617640.1161 445.5

04/10/2000 I 4 3830.315 , 38 30.ml 7640.3911 7640.3821 266.98 1302

04/12/2000 3834.165' 3834.4361 7640.69117640.7091 500.21 2439
22
28

04/12/20001 3831.7121 38 7640.104 76 23
27
218

27
4

8

04/12/2000 I 4 3830.2551 38 30,458! 7640.315 , 7640.397' 374.64 1827

04/12/2000 I 5 38 23.951!38 24.075' 7633.441' 7633.732' 479.73 2340

8
04/14/2000 I 3834.115138 34.409 ~ 7640.70217640.7271 545.05 2658

124
4

14
04/14/2000 I 3 3831.523138 31.759 ~ 76 40.020 ~ 76 40.216 ~ 519.83 2535

04/14/2000 I 4 3830.2091 38 30.543 ~ 76 40.276 ~ 76 40.314 ~ 623.83 3042

3
04/14/2000 I 3824.0031 3824.1811 76 33.546 ~ 76 33.846 ~ 542.57 2646

2

105

18104/19/2000 I 3834.10513834.28117640.722 17640.7591 337.1 1644

13
4704/19/2000 I 3 3831.63113831.83317640.02417640.1051 394.08 1922

13
99

04/19/2000 I 4 3830.2151 3830.4141 7640.94 I 7640.3861 366.42 1787

04/19/2000 I 3823.964 .I 3824.085 1 7633.4541 7633.7611 497.75 2427
4

04/21/2000 I 3831.6011 3831.78317639.92717639.9951 346.56 1690 84
26

04/21/2000 I 4 3830.489' 3830.2681 7640.4051 7640.4051 410.72 2003 80

2
204/21/2000 I 3824.143 ,I 3824.0251 7633.8341 7633.5961 413.97 2019

107
54
6

04/25/2000 I 3834.10913834.24017640.74717640.7371 244.37 1192

04/25/2000 I 3831.725 I 3831.91617640.00117640.170 I 421.93 2058 28
28



Summary of finfish collected during the MDE trawl survey, April 1 0 -May 4, 2000

Latitude Longitude Estimated
Area Swept

(m1

Trawl
Length

(m)

Catch per
Trawl

Catch per
Acre

Station IDate Species

Start Stop Start Stop

Atlantic croaker
Hogchoker
White perch

Atlantic croaker
Less Common Fish

Brown bullhead
Hogchoker
White perch

Less Common Fish
Atlantic croaker

Hogchoker
White perch

Hogchoker
Less Common Fish

Atlantic croaker
White perch

Less Common Fish
Atlantic croaker

Hogchoker
While perch

Less Common Fish
Atlantic croaker

Hogchoker
White perch

Less Common Fish
Hogchoker
White perch

Less Common Fish
Atlantic croaker

White perch

Hogchoker
White perch
Hogchoker
White perch

Less Common Fish
Atlantic croaker

Hogchoker
White perch

Less Common Fish
Atlantic croaker

Less Common Fish

6.49

145.92

3.24

26.44

2.64

2.95

168.2

174.1

2.95

8.96

76.19

98.6

237.13

3.25

5.1

7.65

7.65

1.98

245.37

122.68

1.98

6.5

159.13

9.74

""3:F~

3.1

3.1

8.24

5.49

309.04

100.29

354.92

96.8

8.6

3.90

259.65

11.71
3.90

22.06~

04/25/2000 38 30.424! 3830.563 I 7640.4241 7640.408 I 255.914 1248
2
45

~

04/25/2000 5 3823.993' 3823.8501 7633.583 I 7633.4681 313.88 1531

57
W

04/27/2000 3834.350' 3834.2161 7640.767 I 7640.6741 281.22

1371

04/27/2000 3 3832.04613831.95017640.14317640.1111185.15 903
2Fn

7304/27/2000 4 3830.593 , 3830.456 I 7640.391 I 7640.400 I 255.46 1246

2
3"

3

04/27/2000 5 3823.992 , 3823.901 I 7633.565 I 7633.371 I 325.37 1587

124
62

05/02/2000 3834.094, 3834.313, 7640.693 I 7640.7541 419.87 2048

2
49
3

05/02/2000 3 3831.824' 3831.947.1 7640.047 I 7640.123 I 255.52 1246

72
05102/2000 4 3830.365/ 3830.493 I 7640.465 I 7640.371 I 267.32 1304

05/02/2000 5 3824.030 , 3823.936 I 7633.604 I 7633.438 I 302.27 1474 3

2
151
49
165
45
4

2
ill
6

2
9

2

05/04/2000 3834.371, 3834.171' 7640.8121 7640.7101 405.46 1977

05/04/2000 3 3832.100' 3831.9131 7640.327 I 7640.208 I 385.78 1881

05/04/2000 4 38 30.520 ~ 3830.2911 7640.434 I 7640.399 I 425.06 2073

05/04/2000 5 3824.031 , 3823.933" 7633.607 I 7633.405,1 338.59 1651
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0 Fish-Counting ‘ecord-MDE (A 
----_____ 
River: Patuxent River Study: Oil Spill Damage Assessment 

from Chalk Point Power Plant spill 
Date:4/1 O/O0 Investigator: c. Poukish, - 

C. Luckett, Cindy Driscoll DNR, 
Paul Willenborg (PEPCO) 

Long: Start 76 40.394 
Stop 76 40.416 

- 

--- I  

Notes: three white perch taken for histology: As below. Cindy Driscoll (DNK) kept the fish samples. 
-- 

OOCPPAWP1O 
OOCPPAWPl 1 
OOCPPAWP 12 

18.Ocm 
18.Ocm 
18,Ocm 

Female 
Female 
Female 

NSL 
NSL 
NSL 

Cm 
Species 1’2 3 

White perch 
__- __-- 

- ~---- 

Species 22 23 24 

Hydrolab Readinps 

Deptli 1 Temp. 1 D.O. 1 % sat. 1 pll 
I I I I 

38 

18 19 ___-. 
4 

41 42. 

_ . . -... -. . .._. - -.-.- ..-. - - . . ..-.- ------.- - -- -.--- --- -------------.----- -.- --.-- 



n e 
Fish-Counting Record-MDE 

River: Patuxent River 
~_- 

Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

Date:4110100 Investigator: c. Poddsh, 

C. Luckett, Cindy Driscoll DNR, 
Paul Willenborg (PEPCO) 

Location: upstream of Depth: 9.7 Ft. Tide: Ebb County: PG Lat: Start 38 33.140 Long: Start 76 40.394 
power line stop 38 32.871 Stop 76 40.416 

Time: 1353- Six minutes Sample Gear: 16ft Otter Trawl Station #: 2 Weather: Sunny 68F 

Notes: three white perch taken for histology: As below. Cindy Driscoll (DNR) kept the fish samples. 

2 



ecord-MDE 

Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

----- 
Date:411 O/00 Investigator: c. Poukish, 

/----^----I--- -- ---L-----I 
Notes. three white perch and one hogchoker taken for histology: As below. Cindy Driscoll (DNR) kept the fish samples. 

Species 

1 White perch 

Hogchoker 

-. 
Species 

Hydrolab Readiws 

-- 
3 4 

24 25 

OOCPPAWP I3 
OOCPPAWPII 
OOCPPAWP 15 
OOCPPAHO16 

23.0cm 
18.0cm 
22.0cm 

Female NSL 
Male NSL 
Male NSL 

5 6 7 8 9 10 

2 

~___- 
26 27 28 29 30 31 

Depth Temu. D.O. 
___.~ - 

% Sat. ylf Salinity 
. 

Cond Ezl 

--l? 18 19 
21 17 7 

__ 

38 1 39 40 

20 21 
6 6 

41 42 



a 
Fish-Counting Record-MDE 

Rmatuxent River 
___-- 

Study: Oil Spill Damage Assessment 
- ..e 

Date:4/1 O/00 
from Chalk Point Power Plant spill 

Investigator: c. Poukish, 
C. Luckett, Cindy Driscoll DNR, 

--- Paul Willenborg (PEPCO) 

Location: R-24, Rt. 231 Depth: 16 Ft. Tide: Ebb County: PG Lat: Start 38 30.315 Long: Start 76 40.391 
stop 36 30.171 

Time: 1532- Six minutes 
Stop 76 40.382 

Sample Gear: 16ft Otter Trawl Station #: 4 Weather: Sunny 66F 

--.___ 

Notes: three white perch takz histology: As below. 
L 

Cindy Discoll (DNR) kept the fish samples. 

Species 

White perch 

Hogchoker 

Species 

tiydrolab Readings 

Cm _-~ 
1 2 3 4 

.___ - 
22 23 24 25 

OOCPPAWP 17 21.0cm Female NSL 
OOCPPAWP 18 20. Ocm Female NSL 
OOCPPAWP 19 19.Ocm Female NSL 

- 
5 6 7 

26 27 28 

- 

--- 
29 42 



8 
Fish-Counting Record-MDE 

/-River: Patuxent River 

LocatisR-24, Rt. 231 

Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

County: PG 

Station #: 4 

Lat: Start 38 30.315 
Stop 38 30.171 

Weather: Sunny 68F I 
Notes: three white perch taken for histology: As below. Cindy Disco11 (Db%) kept the fish samples. 

~~___ J 

. 

2 
-_ 



, * 

Fish-Counting &cord-MDE 
--- 
River: Patuxent River Oil Spill Damage Assessment 

from Chalk Point Power Plant spill 
Date:411 2100 hvestigator: C. Poukish 

Chris Luckett, John Dimitry, 

I _____ - L-_ I 
Notes: ‘bee white perch taken for histology-Given to I3 CoakJey DNR. Six white perch sampled for PAH, water samples taken for PAH, nutrients by J. Dimitry Em as numbered below. 

ENTRIX water samples: PRMC I I W, PRMC 13 W. For nearby samples see supplemental samples sheet attachment. 
ENTRIX fish samples for PAH: 22cm, ltkm, 22cm, 16cm, 17cq 19cm 

Fish for Histology given IO DNR: 20cm, 19cm, 18 cm 

Species 1 - Y -1 u ” I ” 

White perch 

Hogchoker 
-- 
Atlantic menhaden 

._I 
6 

___~-- 

I I 
Brown bullhead i-t-+- 

~__. __~ 
Species 22 23 24 25 26 27 28 29 ____- 

White perch 2 

liydrolab Readiws 



Fish-Counting Record-MDE 

%r: Patuxent River -____- Study: Oil Spill Damage Assessment Date:411 2100 
from Chalk Point Power Plant spill 

Investigator: c. Poukish 
C. Luckett, John Dimitry, 

Location: mouth Depth: 13 Ft. Tide: Ebb 
Paul Willenborg (PEPCO) 

County: CYVSM Lat: Start 38 31.712 
-- 

Swansons Creek 
Long: Start 76 40.104 

Time: 1632- Six minutes 
Stop 38 

Sample Gear: 16fI Otter Trawl 
Stop 76 

Station #: 3 Weather: NNW wind 25mph 

I____ 
Notes: Three white perch taken for histology-Given to B. Coakley DNR. Five white perch sat&led for PAM, wter samples taken for PAH, nutrients by J. Dimitry ENlRlX as numbered below. 

ENTRIX water samples: PRMCO3. For nearby waler samples see supplemental samples sheet attachment. 
ENTRlX fish samples for PAW: 18cm, 17cm, 2 lcm, 18cm, 23cm. 

Fish for histology given to DNR: 2Ocrq 2Ocm, 19cm. 
cm 

i 
Species 1 2 3 4 

I -White perch 

Iiogchoker 
__ 

Atlantic croaker 

Species 

White perch 
22-- 23 24 25 
1 1 

Atlantic croaker 

Hydrolab Readiws 



- 
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- - - 

- - - 

P 3 m
 

ti Zi 
- 



e ,.i 
Fish-Counting Record-MDE 

.__. 
Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

.-.-- 
Date:411 2100 hIW?Stigator: c. Poukish 

C. Luckett, John Dimitry, 

--County: CA&M 
Paul Willenborg (PEPCO) 

Lat: Start 38 23.951 Long: Start 76 33.441 
Stop 38 24.075 Stop 76 33.732 

Station #: 5 Weather: NNW wind 25mph 

__I_ I--- __ 
Notes: Three white perch taken for histology-Given to D. Coakley DNR Five white perch sampled for PAH, water samples taken for PAH, nutrients by J. Dimitry ENTRD( as numbered beiow. 

-- 
Spotted hake 

Atlantic croaker - 

Species 22 - 

-Atlantic croaker 
l- 

I 

llvdrolab Readirws 

-- 
2 

23 

ENTRlX water samples: PRMCOS. For nearby samples see supplemental samples sheet attachment. 
ENTRlX fish samples for PAH: 18cm, 19cm, 19cm, 23x1, 19cm. 

Fish for histology given to DNR: 17cm, l9cm, 2 lcm. 

-- -__ 
24 25 26 27 28 29 30 31 32 -- 

3 4 5 6 7 8 Y 10 11 

-___ I 
I 

1 

Depth Temp. D.O. 
surface --- 1298 10.46 

__ 
-J2__y 9.4M A 106 

% Sat. pli Salinity Cond 
108.6 8.42 m- 19,200 

.__ --~.-- 
107.7 8.35 m 19,300 

19 20 21 
5 1 

40 41 42 

---. 

i 



0 
Supplemental Water &mple Record-MDE 

I 
Wind: NNW 20-25 

Willenborg (PEPCO) 

Sample Number Location Time Latitude Longitude 

RR-MC-03 w 
PR-MC-05~ 
RR-MC-06w 
PR-MC-07w 
PR-MC-08w 
PR-MC- 1 Ow 
PR-MC- 11 w 
PR-MC- 12~ 
RR-MC- 13 w 

End oftrawl St. #3 Chalk Pt. 16:40 
Red Daymarker #I 6 Broomes Is. 14:lO 
Red daymarker # 18, Jacks Bay 14:20 
Red daymarker #24 15:so 
Just South of Swanson Ck I6:OO 
Under Power lines 17:02 
Red daymarker #32 17120 
i/- four miles N. of Chalk Pt. 17:35 
Red daymarker #32 (duplicate) 17:20 

n/a 
N 38” 24.075 
N 38T5.618 
N 38” 30.458 
N38” 31.476 
N 38” 32.749 
N 38” 34.436 
N 38” 35.129 
N 38” 34.436 

All samples taken in two id- one liter bottles to be split into smaller bottles by ENTRLX. 
Samples to be analyzed by ENTRlX Contractors. 

n/a 
W 076’ 33.732 
W 076’ 36.342 
W 076O 40.367 
W 076” 39.996 
W 076” 40.445 
W 076” 40.709 
W 076” 40.664 
W 076” 40.709 

1 



i a a, 
Fish-Counting Record-MDE 

.  7 

l 

%mxent River Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

Date: 4/14/00 Inv&tigator: C. Poukish-- 
Chris Luckett, Dr. Cindy 

~.~~~i~~~Gjaid;k~, Station #: 1 Latkeas ;l;;;z, ~“:“‘h; 76 mm - County: SM 

I 

Notes: collected fish from fisherman (Mr. Daily)-fyke net was fished for two nights 
1 

Samples collected for histology and kept in custody of Dr. Driscoll 

Striped bass #OOCPPASB22, 48Cm male-nematode evident in flesh, empty stomach, pale liver 
Striped bass#OOCPPASB23, 44.5Cm male-healthy 
White perch HOOCPPAWP24, 18Cm female-healthy 
White perch #OOCPPAWP25, 19Cm male-healthy 

Samples wrapped whole in aluminum foil, labeled, and archived in ENTRIX /PEPCO freezer in custody of Paul Willenborp at Hollowing 
Poiut for possible PAH 
Anualvsis 

Channel Catfish #I 47cm, #2 43cm, #3 46cm 
White perch #1 21cn-1, #2 21cm, #3 23cm 

Oue fillet was taken from each of the necropsied striped bass and also wrapped in aluminum foil, labeled and archieved in the 
ENTRIX/PEPCO Freezer at Hollowing Point 

Eight blue crabs delivered to the University of Maryland Research Vessel Orion on site 

Iydrolab Readings 



l 
River: Patuxent River 

Fish-Countin~.ecord-MDE 

Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

I  

l 
I 

Investigator: C. Poukisl 
2-030 Chris Luckett 

Striped bass 

hogchoker 

Hydrolab Readin= 

4 5 6 7 8 9 Ib ,ll, 12 -13 14 15 16 ;7 18 19 
_* 

__---___- 

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

20 

-- 

-- 
41 -- 4: - Y: 2 

I 
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C l .*~I 
Fish-Counting Record-MDE 

,- 
River: Patuxent River 

--~___ 
Oil Spill Damage Assessment 

from Chalk Point Power Plant spill 
Date:411 4100 

Chris Luckett, Dr. Cindv 

iiGTG~~jG~i&l6ft Otter Trawl’ 
I 

Station #: 3 
I 

Weather: cloudy, 60-65F, wind 0-Smph 

Notes: Orion trawling in vicinity/ visible oil slick ---- Histology- OOCPPAWP28, 21Cm female, OOCPPAWP29, 20Cm female- samples in Dr. Driscolls 
custody. 

- 
Species 

White perch _ 

hogchoker 

Species 

White perch 

Cm 
1 2 3 4 5 

__. 

-6 7. 
-__ 

8 9 

__ .~ 

~__ 
1 3 

-27 28 29 30 - 

-.___ 

-- 
10 

31 40 41 42 

20 21 

1 1 
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Fish-Counting f&cord-MDE 

l 
-----. 
River: Patuxent River 

z:$rr-34Ft. /iide:FioodSlk 

rime: 1006 - Six minutes (mple Gear:.i6ft Otter Trawl 

Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

CountyEBM 1 Lat: 

1 Date: 4114100 

rt 38 24.003 
Stop 38 24.181 
Staj 

Station #: 5 Weather: cloudy, 5OF, wir 

hvestigator: C. Poukish 
Chris Luckett, Dr. Cindy 
Driscoll 
Long: Start 76 33.546 

Stop 76 33.846 
__~ 
N O-5 

I 1 
Notes: Histology samples- OOCPPAWPZO male 2OCn1, OOCPPAWP21 female22Cm-kept in custody of Dr. Cindy Driscoll 

___- 
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White perch 

23 
-- 

24 

.-__ 
6 

27 

7 8 9 

1 

2-S 29 30 

1 
- 

-. 

1 



0 Fish-Counting tiecord-MDE 

River: Patuxent River Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

Date: 4/l WOO Investigator: C. Poukish 
Chris Luckett, Matt 

Location: R-32 Potts 
1~- -~ 

Depth: 14 ft. Tide: ebb County: CA\PG 
Barczyk- ENTRIX __ 

Lat: 
Point 

Start 38 34.105 Long: Start 76 40.722 
Stop 38 34.281 Stop 76 40.759 

Time: 1248- Six minutes Sample Gear: 16ft Otter Trawl Station #: 1 Weather: mostly cloudy, 55F! wind lo-15 NNW 
~__~~ 

Notes: three white p&h displayed abrasive-like lesions, one white perch displayed moderate tingal infection on side 
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Yellow bullhead 
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Fish-Counting Record-MDE 

River: Patuxent River 
___-~ __~_ 

Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

Date: 4/l 9/00 

I 

Lat: Start 38 23.964 
Stop 38 24.085 

__-.- 
investigator: C. Poukish 
Chris Luckett, Matt 
Barczyk-ENTRIX 
Long: Start 76 33.454 

Stop 76 33.761 

Weather: overcast, 5OF,i Id IO-15 NNW 

Location: R-l 6 Depth: 31 ft. 
Broomes Island 

-I- 
Time: 10:08- Six minutes 

Tide: ebb 

/ 

__I_____ 
County: CA\SM 

--I- Station #: 5 

--- I I 

Notes: one white perch with lesion on ventral right side behind pelvic fins, 3.5 mm size, histology OOCPPAWP32 female 

CIIl - 
Species 1 2 3 

White perch 
___.__ 
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18 -__ 20 21 
2 

~-- 
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41 42 29 

1 
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31 32 fl= 35 36 

Atlantic croaker 

I 
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Fish-Counting Record-MDE 

0 
* * 

River: Patuxent River Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

Date: 4/21/00 Investigator: C. Poukish 
Chris Luckett, Matt Rowe, 
Karen Eason 

Location: R-i 6, 
-- 

Depth: 30ft. Tide: high-flood County: CA\SM Lat: Start 38 24.143 Long: Start 76 33.834 
Sroomes Island Stop 38 24.025 Stop 76 33.596 

-___ 
Time: 09:3iSix minutes Sample Gear: 16ft Otter Trawl Station #: 5 Weather: overcast, 6OF, wind SSE 5-IOmph 

-.- 

Atlantic croaker 

____- - - ---~ 
Species 22 

- 

Atlantic Croaker 

-. 
Hvdrolab Reading 

23 24 25 

- 

5 6 T 
28 29 30 31 32 

Depth 
0.5 

9.9 

% sat. pfl Salinity Cond 

m u!B &42 los l-s,400 

92 103 8.4 10.9 18,500 
~__- 
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Fish-Counting Record-MDE 

Study: OilSpill Damage Assessment 
from Chalk Point Power Plant spill 

__- 
County: CA\CH 

Date: 4/21 /OO Investigator: C. Poukish 
Chris Luckett, Matt Rowe, 
Karen Eason 

River: Patuxent River 

I I 
Weather: overcast, periods of rain, 6OF, wind SSE 5-10 

Cm 
I 

-__ 
5 Species 4 

42 
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37 38 

18 19 20 
1 1 

- 
White perch 

Blue crabs #4 
__- 

22 25 27 __- 

hogchoker 

Atlantic croaker 
-- 
24 Species 23 26 

-- 

Atlantic croaker 
.~ -- ___-~ 

Hydrolab Readings 

Depth 
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Temp. D.O. % Sat: pH Salinity- Cond 
14.3 10.2 105 s.q 7.8 13,570 
~-~--- 
14.0 10.1 105 &3J 9.1 IL60 
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Fish-Counting Record-MDE 

Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

Date: 4/25/00 Investigator: C. Poukish 
Chris Luckett, Bob Nailon 

~__--- .~__ I 
with hernorrhaged~AW1’35rnale----I dead white perch, 1 dead crab 

Cm 
Species I 2 3 4 i 6 

White perch 

Yellow bullhead 

hogchoker 

Blue crab #6 1. 

Species ______ 
White perch 

-- 22 23 24 25 26 27 

Hydrolab Readings 
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Fish-Counting Record-MDE 

River: Patuxent River Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

Date: 4/25/00 Investigator: C. Poukish 
Chris Luckett, Bob Nailon 
ENTRIX 

i.k: “,:aa,“,“, ~:~~;~ 

Weather: OVerCaSt, scattered showers, 55F, wind NE 15 

i- 
.~~__~_~~~ I 

Notes: white perch with hemorrhaged eye, Five white perch with scale loss, reddening , and petechia on fins 

I Species 

White perch 
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Fish-Counting Record-MDE 

River: Patuxent River 

Location: R-l 6, 
Broomes Island 

_ .- 

I 
Depth: 37-38 ft /ride: flood - 

Spill Damage Assessment 
from Chalk Point Power Plant spill 

Date: 4/25/00 Investigator: C. Poukish 
Chris Luckett, Bob Nailon 
ENTRIX 

Lat: Start 38 23.993 
~_____. -~ 

Long: Start 76 33.583 
Stop 38 23.850 Stop 76 33.468 

1 
Time: 09:51-Six minutes / Sample G&r:vTSiation#:5-- 

I 
Weather: overcast, rain, wind NE Smph, 55F 

Cl11 
Species 1 2 --_---- 

Spotted hake 
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I -  I  I  
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River: Patuxent River Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

Date: 4/27/00 

___.- 
Location: R-32, Potts 
Point 

County: CA-PG . Lat: Start 38 34.350 
Stop 38 34.216 

-e- 

Investigator: C. Poukish 
Chris Luckett, Tracy 
MacMillan ENTRIX - 
Long: Start 76 40.767 - 

Stop 76 40.674 

Time: 11:42- Six-minutes Weather: overcast, 

Notes: White perch- 1 18~111 till1 lesion 31nm wide, 1 IGcm with tumor on &vic fin, 12 with petechia on fins (caudal, pelvic, pectoral, anal), I 9cm hogchoker with lesions on operculum. 
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Blue crab #2 1 
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Fish-Counting Record-MDE 

Station #: 4 Weather: overcast, scattered showers, 55F, 
15 .~ --__ 

Cm 
Species - 1 1 
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I 

----L 
Hydrolab Readings 
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1 24 - 
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9 Fish-Countin Record-MDE 

River: Patuxent River 

-~- --- ___-- 
Location: R-32, Potts Depth: 13-14ft Tide: high flood 
Point 
Time: l1:35-Six minutes Sample Gear: 16ft Otter Traw 

Study: Oil Spill Damage Assessment Date: W/O0 
from Chalk Point Power Plant spill 

County: CA\PG Lat: Start 38 34.094 
Stop 38 34.313 

II Station #: 1 Weather: partly cloudy, 6! 

Investigator: C. Poukish 
Chris Luckett, Bob Nailon 
ENTRIX ___ ..- 
Long: Stat-t 76 40.693 

Stop 76 40.754 
‘, wind 20mph 

I I 
Notes: one white perch with lesion on right side near pectoral fin, Histology OOCPPAH036, 37-eroded tail, large lesion Smm, small lesions OII #/36 

___. 
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8 Fish-Countin Record-MDE 

. ’ 

River: Patuxent River Study: Oil Spill Damage Assessment Date: 5/2/00 
from Chalk Point Power Plant spill . 

Location: R-24, Rt.231 
-___- I 

Depth: 24 Tide: flood County: CA\CH Lat: Start 38 30.365 
Stop 38 30.493 

Time: l&32-Six minutes Sample Gear: 16ft Otter Trawl Station#: 4 Weather: partly cloudy, 61 

Investigator: C. Poukish 
Chris Luckett, Bob Nailon 
ENTRIX - -~ 
Long: Start 76 40.465 

Stop 76 40.371 
‘, wind N 5IOmph 

Notes: 

cm 
Species 1 2- 3 

White perch -i- 

4 5 6 
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25 26.. 27 _- 
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D.0. ( 9% sat. pII Salinity Cond 
0.5 9.32 99 8.31 5.!, 10,490 
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e Fish-Counting Record-MDE 

River: Patuxent River Study: Oil Spill Damage Assessment Date: 5/2/00 
from Chalk Point Power Plant spill 

Investigator: C. Poukish - 
Chris Luckett, Bob Nailon 

Location: mouth of Depth: 12ft. Tide-flood 
ENTRIX . 

County: CA\CH Lat: Start 38 31.824 
~___--~ 

Swanson Creek 
Long: Start 76 40.047 

Sample Gear: 16ft Otter Trawl 
Stop 38 31.947 

Time: 11:04- Six minutes Station #: 3 
Stop 76 40.123 

Weather: partly cloudy, 65F, wind. N 15-20 

Notes: 
I- I I 

(Im 

Species 

White perch 
l -rt---Tr 

23 23 25 26 27 

Yellow bullhead 

..- ~__---~ 
Atlantic croaker 

7 8 

-. 
28 29 

-- 
Hydrolab Readings 

Depth Temp. D.O. % Sat, pII Salinity Concl 
0.5 1G.5 8.75 93 7.9 4.9 8,800 
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l 

River: Patuxent River Study: Oil Spill Damage Assessment Date: CM00 
from Chalk Point Power Plant spill 

Location: R-32, Potts Depth: 14-l 7ft. Tide: flood 
Point 
Time: 12:27- Six minutes Sample Gear: 16ft Otter Trawl 

County: CA\PG 

Station #I: 1 

Lat: Start 38 34.371 
Stop 38 34.171 

Weather: sunny, 7OF, wine 

Investigator: C. Poukish 
Chris Luckett 

-.- e- 

Long: Start 76 40.812 
Stop 76 40.710 _ 

S 70-15mph 
1 

Notes: one white perch with lesion on left ventral side, l.Scm wide-22Cm male 

Hogchoker +24 

Blue crab 3 

Species 

White perch 
22 23 - 
5 - w 

L-L 
Wydrolab Readings 

-3 4 5 6 

-__ 

- ~~__ 
24 25 26 27 
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7 -__ 
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28 ..- 

---- 

Depth Temp. D.0. % Sat. pII Salinity Cond 
0.5 & 7.66 82 7.01. 2.0 3,740 

40 41 42 
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River: Patuxent River 

Location: mouth of 

I---- 

Swanson Creek 
Time: 11:14- Six minutes 

Study: Oil Spill Damage Assessment 
from Chalk Point Power Plant spill 

Date: 5/4/00 Investigator: C. Poukish 
Chris Luckett 

County: CA\CH Lat: Start 38 32.100 L&g: 
______-__ 

Start 76 40.327 

Station #: 3 
Stop 38 31.913 Stop 76 40.208 

Weather: sunny, 7OF, wind IO-15mph 
I I I 

Notes: Histology OOCPPAWP38 - 2C1-n wide lesion on right ventral side, one white perch observed with 3mm risen red tumor 
---- ~__ 

Species 
Cm 

I 1 
White perch 

Yellow bul I head 

Hogchoker +40 

(blue crab 9) 

Species 22 
While perch - 

Yellow bullhead 

American eel 

Channel catfish 

Hydrolab Readinm 
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24 25 .__. ---I 
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River: Patuxent River Study: Oil Spill Damage Assessment 
--- 

Date: 5/4/00 
from Chalk Point Power Plant spill 

Investigator: C. Poukish 
Chris Luckett 

Location: R-24, Rt.-231 Depth: 26-29ft Tide: flood County: CA\CH Lqt: Start 38 30.520 Long: Start 76 40.434 

Sample Gear: 16ft Otter Trawl 
Stop 38 30.291 

Time: l&39-Six minutes Station #: 4 
Stop 76 40.399 

Weather: sunny, 7OF, wind 1 O-l 5mph 

Species 12 3 4 5 6 7 8 9 10 
White perch 

Oyster toad 

Hogchoker +40 3 40 29 7 
- 

(blue crab 5) 

Species 22 23 24 25 26 27 28 29 30 31 ___ -~. - 

Oyster toad 

Atlantic croaker 

1 

.-l..-- LLiL -I- 

42 

Depth 
0.5 

IlM 

Temp. D.O. j % Sat. pII 
m 9.69 JIlJ 8.q8 

16.86 9. 97 6.37 

Salifiit~ Cond 
5.5 1- 9 870 

6.7 11,730 
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Fish-Counting Record-MDE 

[I--- Study: Oil Spill Damage Assessment Date: 5/4/00 
from Chalk Point Power Plant spill 

Investigator: C. Poukish 
Chris Luckett 

I  

Location: R-l 6, Depth: 30ft. Tide: flood County: CAISM Lat: Start 38 24.031 Long: Start 76 33.607 
Broomes Island Stop 38 23.933 
Tim&09:5%Six minutes 

Stop 76 33.405 ~ 
Sample Gear: 16ft Otter Trawl Station #: 5 Weather: sunny, 65F, wind 510mph 

Notes: 
I I I _- 

cm -- 
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Summary of crabs collected during the MDE trawl survey, April21- May 4,2000

Abundance
per Trawl

Abundance per
Acre

Date Station I Species

Blue crab
Horseshoe crab

Blue crab
Horseshoe crab

Blue crab
Horseshoe crab

Blue crab
Horseshoe crab

Blue crab
Horseshoe crab

Blue crab.

Horseshoe crab
Blue crab

Horseshoe crab
Blue crab

Horseshoe crab
Blue crab

Horseshoe crab
Blue crab

Horseshoe crab
Blue crab.

Horseshoe crab
Blue crab

Horseshoe crab
Blue crab

Horseshoe crab
Blue crab

Horseshoe crab
Blue crab

Horseshoe crab
Blue crab

Horseshoe crab
Blue crab

Horseshoe crab.

Blue crab
Horseshoe crab

Blue cr~b
Horseshoe crab

Blue crab.

Horseshoe crab
Blue crab

Horseshoe crab
Blue crab

Horseshoe crab
Blue crab

Horseshoe crab

7.18
0

8.08
0
0
0

207.14
0

5.9
0

6.49
0
0
0

61.97
0

8.96
0
0
0
0
0

28.60
0

26.00
0

7.80
0

0.00
2.60
33.64

0
12.99

0
6.21

0
8.24

()
6.14

0

19.36
0

9.76
0

..i)

0

4/21/00 I 3

4fll/OO I 4

4/21/00 I 5

3
0
4

0
0
0

61

0
3
0
2
0
0
0

21

0
2
0
0
0
0
0
II

0
10
0
3
0
0

4/25/00 I

4/25/00 I 3

4/25/00 I 4

4/25/00 I 5

4/27/00 I

4/27/00 3

4/27/00 4

4/27/00 I 5

4/30/00

4/30/00 3

4/30/00 4

4/30/00 I 5

17
0

4

0
2
0
3
0
3
0
9
0
5
0

0
0

5/2/00

5/2/00 3

5/2/00 4

5/2/00 5

5/4/00

5/4/00 3

5/4/00 4

5/4/00 5

I 7.0~ I 20.19 I
I 0.04 I 0:1-\ I

AVERAGE

Blue crab
Horseshoe crab



 

 

Appendix B - Patuxent River Ichthyoplankton Survey.  (Survey conducted at the request of 
the Trustees and responsible parties.) 
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PATUXENT RIVER ICHTHYOPLANKTON SURVEY 
 
 

Introduction 

Following the oil spill from a broken pipeline at the Chalk Point Power Station on April 7, 2000, 
the Maryland Department of Natural Resources conducted a survey of the Patuxent River to 
describe ichthyoplankton community, which could be impacted by the spill.  The following 
presents descriptions of the sampling and laboratory protocols, summarizes the catch and 
provides insight as to species composition, abundance and distribution. 

Materials and Methods 

Field: 

Sampling was conducted in the Patuxent River from Sheridan Point (rkm 29) to Lyons Creek 
(rkm 66) (Figure 1).  Efforts were taken to insure that the striped bass spawning area was 
included in the sampling.  This spawning area has been described from historic collections 
(Hollis, 1967; Setzler et al., 1979; Mihursky et al., 1980; Secor et al., 1994) to potentially include 
from Lyons Creek to Chalk Point (rkm 38).  The total survey area was sampled using a stratified-
random design including six regions, each with four 1.61 km (1 mile) strata.  For each sampling 
trip, a single segment was randomly selected from each stratum, and sampled with a single 
ichthyoplankton tow.  Regions were numbered from Sheridan Point (Region 1) upstream to 
Lyon's Creek (Region 6).  Sampling trips were made on at least two days per week from the 
week starting April 10 through May 15, 2000.  There were 13 sampling trips during that period  
in which 75 samples were collected.  Samples were collected using a 1.53 x 1.53-m mid-water 
trawl fitted with a plankton net in the cod-end to more effectively sample fish eggs and larvae.  
The mouth of the mid-water trawl, approximately 1 m deep, was made of 3.18-cm stretch-mesh 
nylon, and the remainder was made of 1.27-cm stretch-mesh nylon.  The plankton net, mounted 
in the cod-end as a liner, was 0.5 m diameter, with a 8:1 length to mouth ratio made of 505-µm 
Nitex®.  This was the same gear used to collect egg-juvenile striped bass in the Choptank River 
(Uphoff, 1989 and 1993) and upper Chesapeake Bay (Kernehan et.al., 1981).  The gear was 
towed near surface for five minutes in the direction of the water current at standard tow speed 
based on engine RPM’s.  Catch data was tabulated and presented as number per unit of 
collection effort, i.e., a plankton tow for a standard duration and at a standard speed.  Samples 
were preserved with 5-10 percent buffered formalin.  Data recorded at each station included, 
location number, date, time, latitude/longitude, and water temperature, dissolved oxygen and 
salinity of surface and bottom waters. 

Laboratory: 

Samples were rinsed with freshwater to remove the preservative; specimens were removed from 
the sample detritus, and identified to the lowest practical taxonomic level.  The laboratory 
process was conducted in two phases; samples were rinsed and specimens removed as part of 
Phase 1, and specimens were identified, measured and counted as part of Phase 2.  Both phases 
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were subject to a Continuous Sampling Plan, Type 1 quality control program, which by its 
design and execution insures a maximum aggregate error of 10 percent or less.  Briefly, this 
program requires the independent inspection of sample units by a qualified person to insure that 
at least 95 percent of contents were removed or identified and counted by the technician/biologist 
during each of two processing Phases.  The technician/biologist must process 18 consecutive 
units without failing a QC inspection before proceeding to the less intensive random inspection 
procedure when one in seven units are inspected.  If at any time a technician/biologist fails an 
inspection, then they revert to 100 percent inspections and must pass 18 consecutive inspections 
before returning to the random protocol. 

During Phase 1 after rinsing and before specimen removal, rose bengal stain was added to the 
sample to facilitate sorting.  Also during Phase 1, a volumetric split sub-sampling technique was 
used when settled material in the sample was greater than 400 ml and/or if number of 
ichthyoplankton specimens was greater than 500.  Sub-sampling was used in 10 of 75 collections 
processed. 

During Phase 2, all ichthyoplankters were identified, classified by developmental stage and 
counted.  Members of the genus Morone received additional processing.  All specimens of 
Morone 10-15 mm total length (TL) were cleared and stained using the techniques described by 
Fritzsche and Johnson (1981) and Waldman and Andreyko (1993) to facilitate identification to 
species.  Specimens of that size cannot be identified to species reliably based solely on external 
morphological characteristics.  Up to 30 specimens of each developmental stage of striped bass 
(Morone saxatilis), from each collection were measured to the nearest tenth of a millimeter.  
However, for purposes of basic data summarization, striped bass length data is presented in 
tabular form grouped in one millimeter increments where, for example, “3 mm” includes 
individuals from 2.1 to 3.0 mm total length (TL).   

Pertaining to the identification of the larval stages of herrings, there is an equivocal stage at 
which the postlarval forms of blueback herring (Alosa aestivalis), alewife (A. pseudoharengus), 
and gizzard shad (Dorosoma cepedianum) can not be easily separated using morphological 
features.  This stage begins when the gizzard shad has absorbed its yolk at approximately 6.5 mm 
TL, and continues until the anal fin rays can be counted at 18 - 20+ mm TL.  Therefore 
laboratory identifications were made by developmental stage as follows:  

Yolksac-  Alosa spp. (blueback herring/alewife)  
gizzard shad 

 
Postlarvae-  herrings (blueback herring, alewife and gizzard shad) 

 
> ~20 mm TL- Alosa spp. (blueback  herring/alewife) 

gizzard shad 
 
However, for discussion purposes in the section to follow, all life stages of Alosa spp. and 
gizzard shad were grouped into the aggregate taxon of “herrings”.  Since the character of this 
component of the ichthyoplankton community was defined by the much larger aggregate group 
which could not be separated as discussed previously, the relatively few individuals that were 
identified to genus or species did not justify individual treatment.  To prevent a loss of 
information, the summary table with the total catch includes taxa at the lowest level of 
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identification achieved in the laboratory.  This table presents the catch as total number collected. 
However, summary tables by taxon, weeks and regions present the data in terms of number per 
plankton tow to insure the comparability of weeks and regions when and where collection effort 
was not always equal. 

Results 

General Catch Composition: 

Totals of 2,327 fish eggs, 979 yolksac larvae, 51,402 postlarvae, and 330 juveniles were 
collected in 75 samples taken during the spring of 2000 (Table 1).   Specimens of at least 13 taxa 
were collected.  However, herrings, white perch and striped bass comprised more than 99 percent 
of the total catch.   All other taxa, except Atlantic menhaden (Brevoortia tyrannus), carp 
(Cyprinus carpio), Atlantic silverside ( Menidia menidia), and yellow perch (Perca flavescens), 
were represented by 10 or fewer individuals in the total catch.  During the collection period April 
10 – May 15, 2000, surface water temperature ranged from 12 to 26.8°C, exhibiting a typical 
spring warming pattern (Table 2).  Surface salinity data indicated two relatively distinct 
partitions within the study area; fresh/low salinity in Regions 4, 5 and 6, with values ranging 
from 0.1 to 1.26 ppt., and oligo-/mesohaline salinities in Regions 1, 2, and 3, with values ranging 
to 9.5 ppt.  Summaries of the catch data for the three dominant taxa are presented below in order 
of decreasing abundance. 

Species Accounts:  

Herrings -  The herring group includes blueback herring, alewife and gizzard shad.  A total of 
34,781 herrings was collected comprising 63.2 percent of the total catch.  This included 118 eggs 
(1 Alosa sp. and 117 gizzard shad), 366 yolksac larvae (43 Alosa sp. and 323 gizzard shad), 
33,912 postlarvae (including 240 Alosa sp. and 48 gizzard shad), and 145 juveniles (all Alosa 
sp.) (Table 1).  A map of the distribution of herring is provided in Figure 2. 

Herring eggs were collected during the weeks of April 10 and 17, and May 8 and 15 at water 
temperatures ranging from 12 to 26.3°C and salinity ranging from 0.1 to 7.6 ppt (Tables 2 and 3).   
One Alosa sp. egg was collected the week of April 10 in Region 5.  The remaining eggs collected 
were gizzard shad.   Herring eggs were most abundant during the week of May 15 with an 
average number per tow of 8.0.  Eggs were collected in all regions but Regions 1 and 3, and were 
most abundant in Region 5 with an average number per tow of 8.7. 

Herring yolksac larvae were collected during the weeks of April 10 through May 8 at water 
temperatures ranging from 13.82 to 26.3°C and salinity ranging from 0.1 to 3.1 ppt (Tables 2 and 
3).  Herring yolksac larvae were most abundant the week of May 8 with an average number per 
tow of 24.9.  Yolksac larvae were collected in Regions 3 through 6 and were most abundant in 
Region 5 with an average number per tow of 25.8.  

Herring postlarvae were collected in all weeks of sampling at temperatures ranging from 12 to 
26.3°C and salinity ranging from 0.1 to 7.4 ppt (Tables 2 and 3).  Postlarvae were most abundant 
during the last two weeks of sampling with respective mean numbers per tow of 1,544.2 and 
2,215.8.  Post larvae were most abundant in the upstream portion of the study area in Region 5 
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followed by Region 6, with average numbers per tow of 2,009.0 and 993.5, and downstream in 
Regions 1 and 2, average numbers per tow were 1.3 to 1.9, respectively.   

Herring juveniles were collected in Region 5 on May 15 with an average number per tow of 13.2 
(Table 3).  These were Alosa spp. juveniles.  The temperature and salinity were 24.3 and 0.2 ppt 
(Table 2). 

White perch -  A total of 16,310 white perch was collected comprising 29.6 percent of the total 
catch.  This included 286 eggs, 79 yolksac larvae, and 15,945 postlarvae (Table 1). A map of the 
distribution of white perch is provided in Figure 3. 

White perch eggs were collected during the weeks of April 10 through May 8 at water 
temperatures of 13 to 23.8°C and salinity ranging from 0.1 to 9.5 ppt (Tables 2 and 4).  White 
perch eggs were most abundant during the week of April 17 with an average number per tow of 
16.3.  Eggs were collected from all regions but were most abundant in Region 5 with an average 
of 21.3 per tow. 

White perch yolksac larvae were collected during the weeks of April 10 through May 8 with 
water temperatures ranging from 13.7 to 23.8°C and salinity from 0.1 to 2.3 ppt (Tables 2 and 4.  
Yolksac larvae were relatively low in abundance with weekly average numbers per tow ranging 
from 0.4 to 2.5.  Larvae were only collected from Regions 3 through 6, and were most abundant 
in Region 6 with an average of 3.9 larvae per tow. 

White perch postlarvae were collected during all weeks of sampling at water temperatures 
ranged from 13 to 26.3°C and salinity’s of 0.1 to 6.7 ppt (Tables 2 and 4). Postlarvae were most 
abundant during the week of May 8 with an average number per tow of 899.3.  Postlarvae were 
taken in all regions, but were most abundant in Region 5 with an average of 1,233.1 per tow. 

Striped bass -  A total of  3,640 striped bass was collected comprising 6.6 percent of  the total 
catch.  This included 1,916 eggs, 519 yolksac larvae, 1,205 postlarvae, and 1 juvenile (Table 1). 
A map of the distribution of striped bass is provided in Figure 4. 

Striped bass eggs were collected during the weeks of April 10 through May 8 at water 
temperatures ranged from 13 to 25.88°C and salinity ranged from 0.1 to 7.6 ppt (Tables 2 and 5).  
Striped bass eggs were most abundant during the week of April 17 with an average number per 
tow of 124.4.  Eggs were taken in all regions, but the average number per tow was similarly high 
in Regions 4 and 5 with values of 85.0 and 74.5, respectively. 

Striped bass yolksac larvae were collected during the weeks of April 10 through May 8 at water 
temperatures and salinities ranged from 13.8 to 26.3°C and 0.1 to 0.8 ppt, respectively (Tables 2 
and 5).  Yolksac larvae were most abundant during the week of May 8 with an average number 
per tow of 36.7.  Yolksac larvae were taken in Regions 3 through 6, but the average number per 
tow was similarly high upstream in Regions 4 and 5 with values of 18.6 and 24.7.  No yolksac 
larvae were collected downstream in Regions 1 and 2. 

Striped bass postlarvae were collected during the weeks of April 24 through May 15 at water 
temperatures ranged from 13.99 to 26.3°C and salinity ranged from 0.1 to 0.8 ppt (Tables 2 and 
5).  Postlarvae were most abundant during the week of May 8 when the average number per tow 
was 95.9. Postlarvae were taken in Regions 3 through 6, but were most abundant in Region 5 
where the average number per tow was 104.5.  No postlarvae were collected in downstream 
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Regions 1 and 2.A total of 234 striped bass larvae were measured representing a subsample of 
the total catch (Table 6).  Based on the aggregate distribution for weeks combined, individuals 
measured ranged from 3 to 19 mm TL with a modal length of 6 mm.  Given the relatively small 
sample size of lengths (<40) during five of six collection periods, a detailed temporal discussion 
was not attempted.   
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Table 1.  Numbers of fish eggs, yolksac larvae, postlarvae and juveniles collected in 75 
ichthyoplankton collections in the Patuxent River between Sheridan Point and Lyons 

Creek during April 10 through May 15, 2000. 

Eggs:   
Unidentifiable fish  5 
Blueback herring/alewife Alosa sp. 1 
Gizzard shad Dorosoma cepedianum 117 
Atlantic silverside Menidia menidia 2 
White perch Morone americana 286 
Striped bass Morone saxatilis 1916 
   
Yolksac Larvae:   
Blueback herring/alewife  Alosa spp. 43 
American shad Alosa sapidissima 1 
Gizzard shad Dorosoma cepedianum 323 
Common carp Cyprinus carpio 5 
Atlantic silverside Menidia menidia 9 
White perch Morone americana 79 
Striped bass Morone saxatilis 519 
   
Postlarvae:   
Herrings  33,864 
Blueback herring/alewife Alosa spp. 240 
Atlantic menhaden Brevoortia tyrannus 10 
Gizzard shad Dorosoma cepedianum 48 
Common carp Cyprinus carpio 4 
Atlantic silverside Menidia menidia 12 
White perch/striped bass Morone spp. 2 
White perch Morone americana 15,945 
Striped bass Morone saxatilis 1205 
Tessellated darter Etheostoma olmstedi 2 
Yellow perch Perca flavescens 70 
   
Larvae:   
Unidentifiable fish  6 
   
Juvenile:   
Bay anchovy Anchoa mitchilli 8 
Blueback herring/alewife Alosa spp. 145 
Atlantic menhaden Brevoortia tyrannus 87 
Common carp Cyprinus carpio 2 
Striped bass Morone saxatilis 1 
Yellow perch Perca flavescens 84 
Hogchoker Trinectes maculatus 3 
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Table 2.  Surface water temperature (C) and salinity (ppt) by week and region measured in 
the Patuxent River between Sheridan Point and Lyons Creek from April 10 through May 

15, 2000. 

Surface Temperature 

Date Region 1 Region 2 Region 3 Region 4 Region 5 Region 6
Apr-14 12 13 13.5 13.82 13.73 13.7 
Apr-17 14.7 15.1 15.7 16 16.3 16.6 
Apr-20 14.8 14.2 14.6 14.4 14.1 12.7 
Apr-24 14.5 14.4 14.5 14.3 14.4 13.9 
Apr-27 13.3 13.4 13.5 13.6 13.99 13.5 
May-1 14.9 15.2 15.5 15.3 15.6 15.5 
May-3 16.6 17.8 17.4 18.4 18 18.2 
May-8 21.4 22.5 24.3 23.3 23.7 23.8 
May-10 23.72 24.25 25.07 25.13 25.88 26.3 
May-15 21.1 22.1 24.3 25 24.3 24.1 

Surface Salinity 

Date Region 1 Region 2 Region 3 Region 4 Region 5 Region 6
Apr-14    1.26 0.18 0.17 
Apr-17 9.5 8.2 2.5 0.2 0.1 0.1 
Apr-20 7.6 6.9 3.1 0.3 0.1 0.1 
Apr-24 8.6 5.6 1.4 0.2 0.1 0.1 
Apr-27 8.2 7.8 3.1 1.7 0.1 0.1 
May-1 5.4 4.4 0.5 0.1 0.1 0.1 
May-3 6 3.8 0.8 0.1 0.1 0.1 
May-8 7.4 6.5 2.3 0.5 0.2 0.1 

May-10 7 6.03 4.04 0.55 0.21 0.14 
May-15 8 6.7 3.7 0.8 0.2 0.1 
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Table 3. Average catch per tow and percent of composition by week and by region of 
herrings collected in the Patuxent River between Sheridan Point and Lyons Creek from 

April 10 through May 15, 2000. 

Herring Eggs       
Week of Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Weekly Percent 
 Sheridan Pt Chalk Pt Trueman Pt Lwr Marlboro  Ferry Landing Lyon's Cr Mean Composition 

10-Apr     1  0.0 0% 
17-Apr  2  2 39  3.6 26% 
24-Apr       0.0 0% 
1-May       0.0 0% 
8-May  2   24  2.2 16% 

15-May     32 16 8.0 58% 
Regional Mean 0.0 0.3 0.0 0.2 8.7 1.5   
Percent Composition 0% 3% 0% 2% 82% 14%   

       
Herring Yolksac       
Week of Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Weekly Percent 
 Sheridan Pt Chalk Pt Trueman Pt Lwr Marlboro  Ferry Landing Lyon's Cr Mean Composition 

10-Apr    2 2 4 0.4 1% 
17-Apr     3 5 0.7 2% 
24-Apr   1  12 5 1.5 5% 
1-May   2  1 30 2.8 9% 
8-May    29 266 4 24.9 83% 

15-May       0.0 0% 
Regional Mean 0.0 0.0 0.2 2.8 25.8 4.4   

Percent Composition  0% 0% 1% 8% 78% 13%   
         
Herring Post Larvae     
Week of Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Weekly Percent 
 Sheridan Pt Chalk Pt Trueman Pt Lwr Marlboro  Ferry Landing Lyon's Cr Mean Composition 

10-Apr  3 2 108 76  9.0 0.2% 
17-Apr   4 72 574 31 56.8 1.4% 
24-Apr   3 24 160 66 21.1 0.5% 
1-May 5  20 225 461 259 80.8 2.1% 
8-May 10 8 66 246 12284 5916 1544.2 39.3% 

15-May 1 17 27 44 8544 4656 2214.8 56.4% 
Regional Mean 1.3 1.9 8.1 65.4 2009.0 993.5   
Percent Composition 0.0% 0.0% 0.2% 1.7% 51.2% 25.3%   
         
Herring Juveniles         
Week of Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Weekly Percent 
 Sheridan Pt Chalk Pt Trueman Pt Lwr Marlboro  Ferry Landing Lyon's Cr Mean Composition 

10-Apr       0.0 0% 
17-Apr       0.0 0% 
24-Apr       0.0 0% 
1-May       0.0 0% 
8-May       0.0 0% 

15-May     145  24.2 100% 
Regional Mean 0.0 0.0 0.0 0.0 13.2 0.0   
Percent Composition 0% 0% 0% 0% 100% 0%   
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Table 4.  Average catch per tow and percentages by week and region of white perch 
collected in the Patuxent River between Sheridan Point and Lyons Creek from April 10 

through May 15, 2000. 

White Perch Eggs        
Week of Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Weekly Percent 
 Sheridan Pt Chalk Pt Trueman Pt Lwr Marlboro  Ferry Landing Lyon's Cr Mean Composition 

10-Apr  1 1 1 42 4 2.3 11% 
17-Apr 1 2 1 7 184  16.3 74% 
24-Apr    1   0.1 0% 
1-May     2 28 2.5 11% 
8-May    1 6 4 0.9 4% 

15-May       0.0 0% 
        

Regional Mean 0.1 0.2 0.1 0.9 21.3 3.3   
Percent 

Composition 0% 1% 1% 4% 82% 13%   
         
White Perch Yolksac        
Week of Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Weekly Percent 
 Sheridan Pt Chalk Pt Trueman Pt Lwr Marlboro  Ferry Landing Lyon's Cr Mean Composition 

10-Apr    6 3 20 1.4 25% 
17-Apr    11 14 5 2.5 45% 
24-Apr      3 0.3 5% 
1-May     1 11 1.0 18% 
8-May   1   4 0.4 8% 

15-May       0.0 0% 
        

Regional Mean 0.0 0.0 0.1 1.5 1.6 3.9   
Percent 

Composition 0% 0% 1% 21% 23% 54%   
 

         
White Perch Post Larvae        
Week of Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Weekly Percent 
 Sheridan Pt Chalk Pt Trueman Pt Lwr Marlboro  Ferry Landing Lyon's Cr Mean Composition 

10-Apr  8 4 212 727 51 47.7 4% 
17-Apr   5 407 1382 31 152.1 12% 
24-Apr   6 46 1188 167 117.3 9% 
1-May 1  72 430 211 59 64.4 5% 
8-May 1   382 9928 480 899.3 69% 

15-May  1  2 128 16 24.5 2% 
        

Regional Mean 0.2 0.6 5.8 134.5 1233.1 73.1   
Percent 

Composition 0% 0% 0% 9% 85% 5%   
 

Formatted

Formatted

Formatted
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Table 5.  Average catch per tow and percentages by week and region of striped bass 
collected in the Patuxent River between Sheridan Point and Lyons Creek from April 10 

through May 15, 2000. 

Striped Bass Eggs        
Week of Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Weekly Percent 
 Sheridan Pt Chalk Pt Trueman Pt Lwr Marlboro  Ferry Landing Lyon's Cr Mean Composition 

10-Apr  1 5 2 36  2.1 1% 
17-Apr 3  12 758 720  124.4 79% 
24-Apr   1 4 8 1 1.2 1% 
1-May   131 171 45 8 29.6 19% 
8-May     10  0.8 1% 

15-May       0.0 0% 
Regional Mean 0.3 0.1 9.9 85.0 74.5 0.8   
Percent 
Composition 0% 0% 6% 50% 44% 0%   
         
Striped Bass Yolksac        
Week of Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Weekly Percent 
 Sheridan Pt Chalk Pt Trueman Pt Lwr Marlboro  Ferry Landing Lyon's Cr Mean Composition 

10-Apr    4   0.2 0% 
17-Apr   8 18   2.2 5% 
24-Apr    3 5  0.7 2% 
1-May   30 10 1  3.4 8% 
8-May    170 266 4 36.7 85% 

15-May       0.0 0% 
Regional Mean 0.0 0.0 2.5 18.6 24.7 0.4   
Percent 
Composition 0% 0% 5% 40% 53% 1%   
         
Striped Bass Post Larvae        
Week of Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Weekly Percent 
 Sheridan Pt Chalk Pt Trueman Pt Lwr Marlboro Ferry Landing Lyon's Cr Mean Composition 

10-Apr       0.0 0% 
17-Apr       0.0 0% 
24-Apr     4  0.3 0% 
1-May   1 1   0.2 0% 
8-May    25 1098 28 95.9 92% 

15-May     48  8.0 8% 
Regional Mean 0.0 0.0 0.1 2.4 104.5 2.5   
Percent 0% 0% 0% 2% 95% 2%   
         
Striped Bass Juveniles        
Week of Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Weekly Percent 
 Sheridan Pt Chalk Pt Trueman Pt Lwr Marlboro Ferry Landing Lyon's Cr Mean Composition 

10-Apr       0.0 0% 
17-Apr       0.0 0% 
24-Apr       0.0 0% 
1-May       0.0 0% 
8-May       0.0 0% 

15-May  1     0.2 100% 
Regional Mean 0.0 0.1 0.0 0.0 0.0 0.0   
Percent 
Composition 0% 100% 0% 0% 0% 0%   
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Table 6.  Length frequency of subsampled striped bass taken in ichthyoplankton collections 
on the Patuxent River between Sheridan Point and Lyons Creek from April 10 through 

May 15, 2000. 

Length Group Week of      Total 
 Apr-10 Apr-17 Apr-24 May-1 May-8 May-15 by Length Group 

2.1 - 3.0  9  11   20 
3.1 - 4.0  9  9 4  22 
4.1 - 5.0 1 3 1 1 23  29 
5.1 - 6.0 2 2 2 8 75  89 
6.1 - 7.0  2 2 6 25  35 
7.1 - 8.0     5  5 
8.1 - 9.0   1 1 7  9 

9.1 - 10.0     6  6 
10.1 - 11.0     4 1 5 
11.1 - 12.0     3  3 
12.1 - 13.0     5  5 
13.1 - 14.0     4  4 
14.1 - 15.0      1 1 
15.1 - 16.0       0 
16.1 - 17.0       0 
17.1 - 18.0       0 
18.1 - 19.0      1 1 

Weekly Total 3 25 6 36 161 3 234 
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Standing Stock Estimates by Species 

The species-specific approach for developing standing stock estimates is provided below.  The 
site-specific gear efficiency rates used for correcting the field measurements are provided in 
Table 4.  The species abundance and biomass used to estimate standing stock are provided in 
Tables 5 and 6.  The resulting standing stock estimates are provided by species in Table 1. 

American Eel (Anguilla rostrata).  Since adult and juvenile American eel may not be 
adequately represented in standard trawl or seine surveys, standing stock estimates were derived 
from the results of an MDNR eel survey in the Patuxent River conducted in June and July 1999 
(Appendix D; Weeder 2001).  The study reported summer standing stocks in abundance and 
biomass per acre near Benedict, MD.  The summer estimates were adjusted for seasonal 
occurrence (56%) based on the CBL deep water trawl results (Homer et al. 1979).  In the 
Patuxent River, CBL reported that eel were generally restricted to deeper water habitat and they 
found eel biomass in shallow water was 1.5% of the total eel biomass in the spring (Homer et al. 
1979). Biomass per acre was estimated as follows: 

Open Water: 3.13 kg per acre X 56% seasonal occurrence = 1.75 kg per acre 

Shoreline/shoal: 1.75 kg per acre x 1.5% = 0.03 kg per acre 

Atlantic Croaker (Micropogonias undulatus).  Atlantic croaker are typically found in deeper, 
open water habitat (Lassuy 1983).  This species was collected in the MDE trawl survey in April 
2000.  They were not reported in any surveys by CBL in 1978-79 (Homer et al. 1979).  There 
were no eggs or larvae reported in the MDNR ichthyoplankton survey.  The mean number of 
croaker collected during the MDE trawl surveys in April 2000 was corrected for gear efficiency 
using spot as a surrogate (Tables 4 and 5).  Biomass was calculated by incorporating the mean 
length of croaker in the MDE trawl survey with the length:weight equation for Atlantic croaker 
reported by Hildebrand and Schroeder (1928)   as (W = 0.0425L3 - 2.206L2 + 46.151L - 283.75).    
The biomass per acre was estimated for open water as follows: 

3.56 fish per acre / 18% gear efficiency x 0.28 kg per fish = 5.54 kg per acre 

Atlantic Menhaden (Brevoorita tyrannus).  Atlantic menhaden have been reported during 
historic and recent open water and shoreline/shoal surveys.  Menhaden were documented during 
the MDNR ichthyoplankton survey in April 2000.  Atlantic menhaden are schooling fish and 
may not be adequately represented in trawls or beach seines.  Therefore, biomass estimates were 
based on the results of the deep and shallow water purse seine surveys conducted in April by 
CBL (Homer et al. 1979).  The CBL purse seine study found a mean biomass of 1.90 kg per acre 
in April. 

Atlantic Silverside (Menidia menidia).  Atlantic silverside were reported in open water and 
shoreline/shoal surveys in recent years.  Eggs, larvae, juveniles, and adults were reported in the 
MDNR ichthyoplankton survey in April 2000.  They were not reported in the MDE trawl survey 
in April 2000.  Standing stock estimates were developed by adjusting the mean MDNR seine 
results in Table 7 by the relative seasonal occurrence in the CBL seine surveys (0.8%; Homer et 
al. 1979).  The estimate was adjusted for gear efficiency (beach seine) and mean weight per fish 
reported in the CBL surveys (Tables 4 and 6).  Since Atlantic silverside were documented in 
open water and shoreline/shoal surveys in recent years, biomass was estimated for both habitats 
as follows: 



 

 

475.35 fish per acre x 0.8% seasonal occurrence / 81.8% gear efficiency x 0.00464 kg per fish    
= 0.022 kg per acre 

Bay Anchovy (Anchoa mitchilli).  Bay anchovy have been reported in the vicinity of the spill 
area during open water and shoreline/shoal surveys including the MDE trawl survey, MDNR 
seine survey, MDNR summer trawl survey, and CBL surveys.  Historic purse seine surveys 
indicate that bay anchovy are abundant in the Patuxent River in late spring and summer, but are 
virtually absent in early spring (March-April, Homer et al. 1979).  Some adult and juvenile bay 
anchovy were reported in April 2000 in the MDNR ichthyoplankton survey (eggs and larvae 
were not collected).  The MDE trawl results were adjusted for gear efficiency (Tables 4 and 5).  
Mean length of anchovy in the MDE survey during April was incorporated into the length:weight 
equation reported by Robinette (1983) as Log W = -4.76779 + 2.81451 Log FL.  April biomass 
for open water and shoreline/shoal habitat was estimated as follows: 

0.05 fish per acre / 86.4% gear efficiency x 0.003 kg per fish = 1.7 x 10-4 kg per acre 

Blueback Herring (Alosa aestivalis).  Blueback herring were reported during some 
shoreline/shoal surveys, including the MDNR seine surveys in June-August, and the monthly 
CBL purse seine surveys.  Blueback herring were not reported in the MDE trawl survey in April-
May 2000, or the historic CBL deep water trawl surveys.  They were also not collected during 
gill net surveys in the spill area in April 2000 (Hornick and Zlokovitz 2000).  Eggs and larvae 
were collected in the spill area during the MDNR ichthyoplankton surveys in April 2000.  The 
shoreline/shoal standing stock estimate was developed by adjusting the mean number of 
blueback herring caught during the MDNR seine surveys (Table 7) based on relative seasonal 
occurrence for all fish in the CBL beach seine surveys (0.8%; Homer et al. 1979).  The April 
estimate was adjusted for gear efficiency for a surrogate species (Atlantic menhaden; Table 4).  
Mean weight per fish was based on the CBL surveys (Table 6).  April biomass per acre in 
shoreline/shoal and open water habitat was estimated as follows: 

0.74 fish per acre x 0.8% seasonal occurrence / 26.6% gear efficiency x 0.0020 kg per fish  = 4.5 
x 10-5 kg per acre 

Brown Bullhead (Ameiurus nebulosus).  Brown bullhead were reported in the spill area during 
several surveys including the 2000 MDE trawl survey and the CBL trawl surveys.  Bullhead eggs 
and larvae were not collected during the MDNR ichthyoplankton survey in the vicinity of the 
spill in April 2000 (Regions 1 and 2).  The MDE trawl survey results were used to estimate 
standing stock in open water and shoreline/shoal water habitats by incorporating gear efficiency 
reported for catfish species in the CBL study (Tables 4 and 5).  Mean weight per fish was 
calculated by incorporating the mean length of bullhead caught during the April 2000 MDE 
survey into the length:weight equation reported by Carlander (1969)  as Log W = -5.061 + 3.065 
Log TL.  April biomass per acre for open water and shoreline/shoal habitat was estimated as 
follows: 

0.14 fish per acre / 37.3% gear efficiency x 0.114 kg per fish = 0.043 kg per acre 

Hogchoker (Trinectes maculatus).  Hogchoker have been reported in recent open water and 
shoreline/shoal surveys.  Juveniles were the only lifestage collected during the MDNR 
ichthyoplankton survey in April 2000.  Mean length from the MDE trawl survey was 
incorporated into the length:weight equation for hogchoker  reported by Dawson (1962) as Log 
W = -1.052666 + 2.658 Log SL.  The standing stock estimate for open water was calculated 



 

 

based on the mean catch in the MDE survey and adjusted for gear efficiency (Tables 4 and 5). 
The MDE trawl results were adjusted for shoreline/shoal habitat based on the CBL finding that 
hogchoker were absent from the shore zone and increased in abundance with increasing water 
depth (Homer et al. 1979).  Specifically, they found that hogchoker biomass in shallow water 
was 1.7 percent of the deeper water biomass in the spring (biomass of 5.32 kg per acre in deep 
water and 0.09 kg per acre in shallow water).  Biomass per acre was calculated as follows: 

Open Water: 101.66 fish per acre / 20.8% gear efficiency x 0.016 kg per fish = 7.82 kg per acre 

Shoreline/Shoal: 8.02 kg per acre x 1.7% = 0.13 kg per acre 

Inland Silverside (Menidia beryllina).  This species was reported in the April CBL beach seine 
surveys and the MDNR summer seine surveys.  They were not reported during the MDNR 
ichthyoplankton survey or MDE trawl survey in April 2000, or the historic MDNR or CBL deep-
water trawl surveys.  The results of the MDNR seine survey (Table 7) were adjusted by the 
relative seasonal occurrence in the CBL beach seine surveys in April (Homer et al. 1979).  The 
April estimate was adjusted based on the gear efficiency for beach seines and the mean weight 
per fish in the CBL surveys (Tables 4 and 6).  This species was only reported in shoreline/shoal 
habitat in April.  Biomass per acre for shoreline/shoal habitat was estimated as follows: 

6.3 fish per acre x 0.8% seasonal occurrence / 63.9% gear efficiency x 0.0012 kg per fish = 9.5 x 
10-5 kg per acre 

Mummichog (Fundulus heteroclitus).  Mummichog were reported in the MDNR seine surveys 
during the summer and the CBL beach seine surveys in April.  In addition, dead mummichog 
were documented in Swanson Creek during the spill.  Mummichog were not reported in the 
MDE or CBL deep water trawls.   Eggs and larvae were not collected during the MDNR 
ichthyoplankton survey in April 2000.  The mean number of mummichog in the MDNR seine 
survey (Table 7) was adjusted by the relative seasonal abundance and gear efficiency during the 
CBL seine surveys (Table 4; Homer et al. 1979).  Mean weight per fish was based on April-May 
catch reported during the CBL surveys (Table 6).  Mummichog are primarily found in 
shoreline/shoal habitat, and biomass per acre for this habitat was estimated as follows: 

69.57 fish per acre x 0.8% seasonal occurrence / 39.9% gear efficiency x 0.013 kg per fish = 
0.018 kg per acre 

Spottail Shiner (Notropis hubsonius).  Spottail shiner were reported in shoreline/shoal habitat 
during the MDNR seine surveys in the summer, and the CBL shallow surveys in April.  They 
were not reported in April during the MDE trawl survey, the CBL deep water trawls, or the 
MDNR ichthyoplankton surveys.  The standing stock estimate was calculated by adjusting the 
mean number of spottail shiners in the MDNR surveys (Table 7) with the relative seasonal 
abundance documented for all fish during the CBL beach seine surveys.  In addition, abundance 
was adjusted for gear efficiency of a surrogate species (Atlantic silverside), and mean weight per 
fish was based on the mean weight of spottail shiners during the April CBL surveys (Tables 4 
and 6).  Biomass per acre for shoreline/shoal habitat was estimated as follows: 

3.7 fish per acre x 0.8% seasonal occurrence / 81.8% gear efficiency x 0.0081 kg per fish = 2.9 x 
10-4 kg per acre 

Striped Bass (Morone saxitilis).  Striped bass were reported in the MDE trawl survey, the 
MDNR seine survey, and the MDNR ichthyoplankton survey in the spill area in April (eggs and 



 

 

larvae).  The standing stock estimate for sub-adult striped bass (Age 3 and younger) was based 
on the mean catch in the MDE trawl survey and corrected for gear efficiency using white perch 
as a surrogate (Tables 4 and 5).  Biomass for sub-adults was based on the mean length in the 
MDE trawl survey and the length:weight equation presented by Fay et al. (1983) as Log W = -
5.0001 + 3.0501 Log FL.  Since larger striped bass (>Age 3) may not have been adequately 
represented in the MDE trawl survey, the standing stock of larger adults was estimated based on 
the age-class distribution in the MDNR striped bass spawning stock surveys in the Potomac 
River, 1985-2001 (Fegley 2001).  MDNR found that adult striped bass (>Age 3) comprised 
53.5% of the striped bass population in April-May (i.e., there were 1.15 striped bass fish >Age 3 
for each striped bass Age 3 and younger).  Mean weight for striped bass >Age 3 is 4.44 kg per 
fish (French et al. 1996).  Although striped bass would be expected to primarily utilize the open 
water habitat in April, they may also be found in shallow water habitat.  The total biomass per 
acre for striped bass in both habitats was estimated as 1.09 kg per acre based on the following 
equations: 

Sub-adults: 0.14 fish per acre / 65.9% gear efficiency x 0.035 kg per fish = 0.0074 kg per acre 

Adults:  0.21 sub-adult abundance per acre adjusted for gear efficiency x 115% x 4.44 kg 
per fish = 1.09 kg per acre 

Striped Killifish (Fundulus majalis).  Striped killifish were reported in shoreline/shoal habitat 
during the MDNR summer seine surveys and the April CBL seine surveys.  They were not 
collected in historic deep-water surveys by CBL, the MDE trawl survey, or the MDNR 
ichthyoplankton survey.  The standing stock estimate was calculated by adjusting the mean 
number of killifish in the MDNR surveys in Table 7 with the relative seasonal abundance for all 
fish and gear efficiency for a surrogate species in the CBL surveys (mummichog; Table 4).  
Mean weight per fish was based on the CBL surveys (Tables 6).  Striped killifish were only 
documented in the shoreline/shoal habitat in these studies.  Biomass per acre was estimated for 
shoreline/shoal habitat as follows: 

122.31 fish per acre x 0.8% seasonal occurrence / 80% gear efficiency x 0.0039 kg per fish          
= 0.0048 kg per acre 

White Perch (Morone americana).  White perch have been reported in most fish surveys in the 
lower Patuxent River, and were one of the most abundant species collected during the MDE 
surveys.  Standing stock was estimated based on the mean catch in the MDE trawl surveys 
during April and gear efficiency (Tables 4 and 5).  To estimate biomass, mean length per fish in 
the MDE trawl survey was incorporated into the following length:weight equation: Log W = -
4.8884 + 3.024 Log L (MDNR unpublished data).  The open water estimate was used to estimate 
the biomass in the shallow water habitat based on the CBL finding that the biomass of white 
perch in shallow water was 15.0% of deep water biomass in the spring (biomass of 16.3 kg per 
acre in open water and 2.6 kg per acre in shallow water; Homer et al. 1979).  Biomass per acre 
was estimated as follows: 

Open Water: 71.27 fish per acre / 65.9% gear efficiency x 0.085 kg per fish = 9.19 kg per acre 

Shoreline/Shoal: 9.15 kg per acre x 15.0% = 1.38 kg per acre 

Less Common Finfish Species.  The species-specific estimates described above comprise the 
large majority of April finfish abundance and biomass documented in the spill area in recent and 
historic surveys.  These species-specific descriptions comprise 98% of the open water fish 



 

 

abundance in April based on the MDE trawl surveys, and 100% of the April abundance reported 
during the CBL deep trawl surveys.  In addition, these species-specific descriptions comprise all 
or almost all of the shoreline/shoal fish abundance based on the MDNR juvenile finfish surveys 
(97%), and the CBL shallow trawl and beach seine surveys in April (100%).   

For the open water habitat, the biomass was estimated based on the abundance of less common 
species collected in the MDE trawl survey (2.1 fish per acre; Appendix A).  These species 
include catfish species, oyster toadfish, spot, and spotted hake.  It is recognized that these species 
were largely collected either upstream or downstream of the spill area, and/or only reported 
weeks after the spill.  However, the estimated biomass is intended to represent other transient 
species, or species with low abundance that may have been present in the spill area, but were not 
documented in the MDE trawl survey.  In addition to the less common species in the MDE 
surveys, these other species may include river herring, carp, catfish species, gizzard shad, and 
yellow perch among others (Table 3). The estimate was adjusted for gear efficiency based on the 
average trawl efficiency for all species in the CBL surveys (Table 4).  Biomass was estimated 
based on the mean weight per fish in the CBL deep-water surveys in April (Table 6).  The total 
standing stock for these less common species in open water was estimated as follows: 

2.10 fish per acre / 46.9% gear efficiency x 0.050 kg per fish= 0.22 kg per acre 

For the shoreline/shoal habitat, the MDNR seine surveys were used to estimate the overall 
biomass of less common species.  The summer MDNR seine surveys reported over a dozen less 
common species including silverside species, river herring, spot, and killifish species (Table 7).  
The overall standing stock of these species was calculated from the MDNR survey results by 
totaling the mean abundance of the less common species (Table 7).  The total abundance of less 
common species was adjusted based on relative seasonal occurrence reported in the CBL seine 
surveys for all fish in April (0.8%; Homer et al. 1979).  April abundance was corrected for gear 
efficiency based on the mean gear efficiency for all fish using a beach seine by CBL (Table 4).  
Biomass was based on mean weight per fish in the CBL shallow water surveys in April including 
beach seine, purse seine, and shallow trawl surveys (Table 6).  The shoreline/shoal biomass was 
estimated as follows: 

61.04 fish per acre x 0.8% seasonal occurrence / 45.4% gear efficiency x 0.025 kg per fish = 
0.027 kg per acre 

Blue Crab (Callinectes sapidus).  Blue crabs emerge from the mud in mid- to late April and 
were collected in the MDE trawl by the third week of April.  The standing stock for blue crab 
was estimated based on the catch in the MDE trawl survey between April 21 and May 4 (Table 
5, Appendix A).  Mean catch was adjusted based on reported gear efficiency for blue crab (Table 
4).   Biomass was based on mean crab weight in April during the CBL surveys (Table 6).  The 
standing stock for blue crab in open and shoreline/shoal habitat was estimated as follows: 

20.19 crab per acre / 29.9% gear efficiency x 0.021 kg per crab = 1.42 kg per acre 

Horseshoe Crab (Limulus polyphemus).  Horseshoe crabs are known to occur in the spill area, 
and there is no known historic information on standing stock in the Patuxent River.  The only 
horseshoe crab was collected on April 30 when only counts were obtained.  Since no lengths or 
weights were measured and the survey was conducted in addition to the standard twice per week 
approach, the catch data for this date was only used for crab estimates; it was not used to 
estimate finfish biomass.  The mean number of horseshoe crabs reported during the MDE survey 



 

 

was used to estimate standing stock in both open water and shoreline/shoal habitat (Table 5).  
The gear efficiency for blue crabs reported during the CBL trawl surveys was used to estimate 
the standing stock of horseshoe crabs (Table 4).  While blue crabs and horseshoe crabs have 
significantly different movements (e.g. blue crabs are relatively fast swimmers), the use of blue 
crab gear efficiencies for horseshoe crabs should represent a conservative approach to estimating 
biomass.  Mean weight was 1.8 kg per crab based on ASMFC (2001).  Biomass per acre for 
shoreline/shoal and open water habitats was estimated as follows: 

0.11 crab per acre / 29.9% gear efficiency x 1.8 kg per crab = 0.66 kg per acre 

Oysters.  The oyster standing stock between Chalk Point and Broomes Island was estimated by 
integrating the commercial catch for this river section (fall 1999-spring 2000) with the results of 
the MDNR fall oyster survey.  The specific approach to estimating biomass was developed by 
MDNR and the Academy of Natural Sciences, and is summarized in Appendix E.  The absolute 
standing stock estimate for the river section was 14,395 kg dry tissue weight.  This equals 1.77 
kg per acre for the open water habitat of this river section (approx. 8,150 acres). 
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Sampling of American Eel in the Patuxent River, Maryland - 1999 
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301 Marine Academy Drive 

Stevensville, MD 21666 
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American eels (Anguilla rostrata) were collected from the Patuxent River above the 

Route 231 bridge near Benedict on three days during June and July 1999.  Eels were also 

captured from the lower Patuxent River near Solomons during May 1999.  Sampling was 

performed by USFWS personnel under the directions of MDNR personnel using eel pots baited 

with razor clams (Tagelus spp.).  A constant proportion of two pot types was used each sample 

day (16% 1/3-inch bar mesh pots with a ½-inch bar mesh cull panel and 84% 1/3-inch bar mesh 

pots without the cull panel).  Differences in catch rates between the two pot types were 

negligible.  Pots were set on three constant transects at each site (Table 1).  Transects near 

Benedict extended northeast while those near Solomons extended southwest.  Up to ten pots 

were set on each transect, one every 50 feet.  All pots were set in water deeper than 5 feet.      

No eels less than 19 cm long were observed (Figure 1).  The median length of eels caught 

near Benedict was 30 cm.  Most of the catch had been in the Chesapeake Bay watershed 2 years 

or less.  Nearly all of the eels observed were large enough (>22 cm) to be caught in commercial 

eel pots. 

We caught more eels (number and weight) at the Benedict site than the Solomons site 

(Table 2).  Sampling near Solomons occurred in May when water temperatures were 15-20°C 

(Table 2), while sampling near Benedict occurred in June and July when water temperatures 

were higher (24-28°C) (Table 2). 

We assumed that the effective sampling radius of each pot was 25 feet (half of the 50 feet 

between each pot) and thus each pot sampled a 1964 ft2 (0.045 acre) area.  The total area 

sampled per day was determined by multiplying the number of pots used by the area sampled per 

pot (Table 2).  When all sampling days were combined, near Benedict we caught 58 eels (3.13 

kg) per acre, while near Solomons we caught 1.6 eels (0.51) per acre (Table 2).  

Fishery-independent sampling also occurred in the Sassafras and Susquehanna Rivers 



during spring and summer 1999 (Table 2).  We caught less eels per pot and per acre (number and 

weight) in the Sassafras River than in the Patuxent River near Benedict, but more in the 

Susquehanna River compared to the Patuxent River near Benedict.  No statistical comparisons of 

catch rates were performed. 

The use of passive, baited gear complicates use of this catch data for estimating eel 

abundance in the sample areas.  Eels can be drawn to the bait from nearby areas of the Patuxent, 

and the success of the gear is partly dependent upon eel behavior, as well as upon absolute 

abundance in the sampled area.  

 



Table 1:  Transect start point coordinates, Patuxent River eel sampling 1999. 
 
 
Route 231 Bridge near Benedict 
 
  Transect       Latitude (degrees, minutes, seconds)     Longitude (degrees, minutes, seconds) 
start point  

1    38 30 46.80     76 40 2.16 
2    38 30 50.52     76 40 4.80 
3    38 30 52.26     76 40 8.34 

 
Lower Patuxent River near Solomons 
 

1    38 19 43.72     76 28 5.88 
2    38 20 44.10     76 28 36.36 
3    38 23 11.52     76 30 45.30 

 
 
 



Figure 1:  Length frequency of eels captured in the Patuxent River near Benedict 
summer 1999 (n=225)
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Table 2:  Number and weight of eels caught in the Patuxent, Sassafras and Susquehanna Rivers 1999 
with temperature, salinity, depth and soak time.

collection number number total number weight area number weight soak median bottom bottom 
location and date pots eels weight eels eels per sampled eels eels per time depth temperature salinity

and date (kg) per pot pot (kg) (acres) per acre acre (kg) (hours) (ft) (C) (ppt)

Patuxent River - Above the Route 231 Bridge, near Benedict

6/23/1999 30 96 4.9 3.1 0.16 1.35 71.0 3.65 48 17 24.5 9.3
7/9/1999 30 95 5.5 3.2 0.18 1.35 70.2 4.06 96 21 28.3 11.7

7/21/1999 26 34 1.7 1.3 0.07 1.17 29.0 1.48 96 20 28.0 10.2
all 86 225 12.2 2.6 0.14 3.88 58.0 3.13 240 19 27.0 10.2

Patuxent River - Lower Patuxent River near Solomons  

5/6/1999 28 4 1.3 0.1 0.05 1.26 3.2 1.03 48 28 15.1 13.0
5/28/1999 28 0 0.0 0.0 0.00 1.26 0.0 0.00 72 14 20.9 11.3

all 56 4 1.3 0.1 0.02 2.52 1.6 0.51 120 19 18.0 12.2

Sassafras River

4/8/1999 41 36 1.36 0.9 0.03 1.85 19.5 0.74 48 10 16 1.0
4/14/1999 48 8 0.34 0.2 0.01 2.16 3.7 0.16 48 12 13.3 0.1
4/29/1999 34 49 2.51 1.4 0.07 1.53 32.0 1.64 48 10 16.1 0.8
5/12/1999 33 75 2.02 2.3 0.06 1.49 50.4 1.36 48 9 20.3 0.8

all 156 168 6.23 1.1 0.04 7.03 23.9 0.89 192 11 16.4 0.9

Susquehanna River

5/21/1999 25 95 6.06 3.8 0.24 1.13 84.3 5.38 96 9 22 0.1
5/28/1999 27 122 6.15 4.5 0.23 1.22 100.2 5.05 72 8 23 0.1
6/4/1999 28 83 4.1 3.0 0.15 1.26 65.7 3.25 72 8 24 0.1

all 80 300 16.31 3.8 0.20 3.61 83.2 4.52 240 8 23 0.1



 

 

Appendix E - Estimate of absolute abundance of oysters in the upper Patuxent River in the 
spring of 2000 



 Appendix E 
 

Estimate of absolute abundance of oysters in the upper Patuxent River in the spring of 
2000 

 
The absolute abundance of oysters in the Patuxent River from Broomes Island north was 

estimated as follows: 
 
First, the abundance of legal oysters (≥3 inches) in numbers (AL) was estimated from the 
equation: 
 

AL  =  (H * NLB) * (1/U) where: 
 

H   = the Patuxent River oyster harvest of 1046 bushels from Broomes Island north 
during the  1999-2000 oyster season (Maryland DNR Fisheries Statistics Project); 

 
NLB = average number of 4-inch oysters per bushel (174) based on length-weight         

relationships of more than 1800 oysters collected from the Patuxent River during 
1998-2000 (Figure 2) by Abbe and Albright. The average size of legal oysters of 
4 inches was determined from data collected during the MDNR 2000 fall oyster 
survey on Thomas, Broad Neck, Buzzard Island and Holland Point. 

 
U  = exploitation rate (0.067) on a harvested oyster bar in Chesapeake Bay (Flag Pond; 

Abbe 1988). The exploitation rate used here is based on standing stock estimates 
calculated from data collected on Flag Pond bar just before the 1984 and 1985 
oyster seasons opened and again shortly after they ended. Standing stock 
estimates were: fall 1984 - 5.33 legal oysters m-2, spring 1985 - 4.93 legal oysters 
m-2, fall 1985 - 6.14 legal oysters m-2 and spring 1986 - 5.77 legal oysters m-2. 
Standing stocks were also estimated for fall 1983 and spring 1984 of 5.80 and 
3.98 legal oysters m-2, respectively, but these data were not included in the 
estimate of U because the intensive harvesting on Flag Pond during the 1983 
season was not representative of current harvest patterns in the upper Patuxent 
River. 

 
Fall Totals (11.47 legal) - Spring (10.70 legal) / Fall (11.47) 

 
0.77 / 11.47 = 0.067  

 
AL from harvested areas = (1046 * 174) / 0.067 = 2,716,478  

 
The exploitation rate from Flag Pond was based on an area that was harvested when legal 
densities were 4-6 m-2. The estimation of oysters in this report therefore represents oysters on 
areas known to be harvested. Most harvesting is probably from Holland Point, Broad Neck and 
Thomas. However, there are presently many areas of the upper Patuxent that are not harvested 
such as Macks Hollow, Prison Point, Jacks Marsh and Gatton where substantial numbers of 
oysters can also be found as well as other areas where smaller populations exist (Teague, Elbow, 
Brooks Shallows, Buzzard Island). To compensate for these unharvested areas, the estimated 
number of legal oysters was multiplied by 2 which may be conservative. 



Thus the absolute abundance of legal oysters from all areas of the upper Patuxent is estimated at 
 

 5,432,955. 
 

The absolute abundance of sublegal oysters in numbers (AS) was then estimated as 
follows: 
 

AS   =  AL * R where 
 

AL  = the absolute abundance of legal oysters (calculated above) and 
 

R   =  the ratio of sublegal oysters to legal oysters (0.30) was determined from data 
collected during the MDNR 2000 fall oyster survey on Thomas, Broad Neck, 
Buzzard Island and Holland Point where a total of 160 legal and 48 sublegal 
oysters were collected. 

 
The absolute abundance of sublegals was therefore  

 
5,432,955 * 0.30 = 1,629,887 

 
The absolute abundance in live wet weight (AW) in the Patuxent from Broomes Island north was 
calculated as follows: 
 

AW  = (AL * WL) + (AS * WS) where 
 

AL   = absolute abundance of legal size oysters, 
 

WL  = average weight per legal oyster assuming 174 oysters per 80-lb bushel (209 g or 
0.46 lb from Figure 2), 

 
AS  =  absolute abundance of sublegal size oysters and  

 
WS  = average weight per sublegal oyster of 2 ½ inches (64 g or 0.141 lb from Figure 3 

which fits low range data better than Figure 2) based on an average size from the 
MDNR 2000 fall oyster survey on Thomas, Broad Neck, Buzzard Island and 
Holland Point. 

 
Absolute Total Live Weight = (5,432,955 * 0.46 lb) + (1,629,887 * 0.141 lb) = 

 
2,499,159 + 229,814 = 2,728,973 lb or 1,240,442 kg 
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Fisheries Standing Stocks at Chalk Point  
 

Reviewed by George Abbe 
 

 
Page 3, line 10. awept should be swept 
 
Following page 6 is a page entitled “List of Figures” followed by only 1 figure. There is no list. 
 
A “List of Tables” page also presents no list. It is simply followed by tables. 
 
Page 10 Table 1. This table should be labeled as standing stock estimates for April. This is 
stated in the text, but not clear if you’re just looking at the table. 
 
Page 10 Table 1. Striped bass populations are presently more abundant than some of the 
literature may indicate. Although not an expert in finfish, I find it hard to believe that this species 
is only found at about a pound per acre and that adult striped bass are 900 times less abundant 
than white perch. 
 
Page 12 Table 3. Oyster toadfish and striped bass can certainly be found in shallow water areas 
although they are not shown in this table. Pipefish can likewise be found in open water. 
 
Page 13 Table 5.  Crab abundances are shown and biomass is calculated, but nowhere do I see 
any size of weight data for them. Average crab is estimated at 21 grams which represents a crab 
about 3 inches in carapace width. This size is not unrealistic. 
 
In the summary of finfish collected during the MDE trawl survey, there are no units for Trawl 
Length and Estimated Area Swept. I assume they are m and m2, respectively. The Abundance 
per Acre doesn’t appear to make use of the gear efficiency data unless abundance per trawl has 
already been adjusted for it.  
 
Ichthyoplankton Survey 
Page 1 Methods Line 6 - replace starta with strata. 
Line 19 - Catch data was tabulated and presented as number.... 
Last line, last word on page - replace “the” with “that” 
This report refers to Figs. 2, 3 and 4, but only Fig 1 is included. 
 
Standing Stock Estimates by Species 
 
Silversides - 475 fish per acre were caught, but only 6.39 are shown in Table 1. My adjusted 
number is 4.65 so I don’t know how 6.39 was calculated. Biomass is OK. 
 
Mummichog were 0.10 kg per acre based on a mean weight of 71 g. However, a weight of 71 g 
for a mummichog makes no sense. They  might be 7 g, but not 71g. At 7g the biomass would be 
about 0.01 kg per acre. 
Striped Bass biomass of sub-adults seems incredibly low at 7 g per acre. The biomass of adults 
also seems incredibly low at 0.53 kg or 1.2 lb per acre, but that may be due to the fact that it was 



based on a percentage of subadults in upper Bay populations. Large striped bass should have 
been moving up the river to spawn at this time, so biomass should have been much higher. Phil 
Jones at MDNR and I felt it would be better to review spring commercial catch data from the 
Patuxent and try to improve estimates of abundance based on this. It will still involve some 
guesswork, but at least it should produce a more reliable number.  
 
Striped Killifish biomass should be 0.0048 kg per acre, not 0.0064. 
 
Oyster abundance is based on commercial catch between Broomes Island and Benedict and an 
exploitation rate of 0.093 (which should have been 0.067) calculated from harvest rates on Flag 
Pond bar. The exploitation rate from Flag Pond was based on an area that was harvested when 
legal densities were 4-6 m2. Legal oysters in the Patuxent are probably not often found at this 
density so the true exploitation rate is likely lower. The estimation of oysters in this report 
represents oysters on areas known to be harvested. However, there are presently many more 
areas of the Patuxent that are not harvested than ones that are. Most oysters are probably 
harvested from Holland Point, Broad Neck and Thomas bars. However, there are substantial 
numbers of oysters on other areas such as Macks Hollow, Prison Point, Jacks Marsh and Gatton. 
I think that the estimate of oysters from Broomes Island to Benedict, based on unharvested areas 
and lower exploitation rates, could be twice what is shown. See revision of Appendix E.  
 
I don’t think you will get 260 4-inch oysters in an 80-lb bushel. Based on length-weight 
relationships of more than 1800 Patuxent River oysters collected during 1998 to 2001 from 
Solomons to Benedict and ranging in size from 60 to 120 mm, we have determined that: 

 
 

Oyster 
Length 

 
Weight in grams 

 
Weight in pounds 

 
Number per 80-lb 

bushel 
 
3-inch 

 
109 

 
0.24 

 
333 

 
3 ½-inch 

 
150 

 
0.33 

 
242 

 
4-inch 

 
209 

 
0.46 

 
174 

 
These oysters were scrubbed and weighed in the lab so they were very clean. Harvested oysters 
are not cleaned to this degree so they would be somewhat heavier. See attached Figure 2 and 3. 

 




