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FOREWORD 

The sixth annual data report represents the results of monitoring of the Hart-Miller Island 

dredge containment facility conducted from August 1986 through August 1987. Data from each of 

the principal investigators are included. Also included are printouts for the Resource Monitoring 

Data Storage System. There is no data from Project I because this is a scientific coordinating and 

data managing project. This is the companion to an associated interpretive report titled " The 

continuous State Assessment of the Environmental Impacts of Operation of the Hart-Miller Island 

Containment Facility. Sixth Annual Interpretive Report (January 1989)." 
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PART 1 
SEDIMENTARY ENVIRONMENT 

INTRODUCTION 

This report partially fulfills the requirements of a contract with the State of Maryland to 
assess the environmental impacts of construction and operation of the Hart-Miller Island 
Containment Facility. The reported data were collected under the Sedimentary Environment 
Project (Project II) of that contract, the primary objective of which was to identify the 
sedimentological and geochemical conditions of the near-surface sediment column in the 
vicinity of the Facility. 

METHODOLOGY 
Field Methods 

The information presented in this report is based on analyses of samples collected on two 
cruises aboard the R/V Discovery during the sixth year of monitoring. Surficial sediment and 
core stations, established during the initial phase of this project, are shown in Figure 1. 
Sampling sites were located in the field by means of a LORAN-C navigational system. For the 
past four years, the same LORAN X and Y time delays (TO's) have been used to locate 
stations. In the Upper Bay, one X-TD unit equals 260 m (290 yd), and one Y-TD unit equals 
151 m (165 yd). Over a given year, the variability of the X-TD may reach 0.3 units and the 
Y-TD, 0.2 units. LORAN-C TO's were converted to "corrected" latitudes and longitudes using 
a computer program that incorporates the results of a LORAN-C calibration in Chesapeake Bay 
(Halka 1988). The LORAN-C TO's, latitude, and longitude for each station are listed in Table 
2. 

Surficial sediment samples were collected .in November 1986 and April 1987. Twenty-five 
stations were occupied during the fall cruise. Three additional stations--
] 5, 17, and 18--were reestablished during the spring cruise to provide better control in 
drawing contour maps of the measured parameters. 

Undisturbed samples of the upper 8-10 em of the sediments were obtained with a dip
galvanized Peterson Sampler. At least one grab sample was collected at each station for 
textural and trace metal analyses. At seven stations (3, 19, 21B, 23, 24, BC-3, and BC-6), a 
second grab sample was taken for organic contaminant analysis. At five stations (ll, 21B, 24, 
BC-3, and BC-6), triplicate grab samples were collected. Each sediment sample was described 
lithologically (Tables 4 and 7) and then subsampled. 

Sediment and trace metal subsamples were collected using plastic scoops rinsed with 
distilled water. These samples were taken several centimeters from the top, below the 
flocculent layer and away from the sides of the sampler, to avoid possible contamination by 
the grab sampler. They were placed in I8oz "Whirl-Pak" bags. Samples designated for 
textural analysis were stored out of direct sunlight at ambient temperatures. Those intended 
for trace metal analysis were refrigerated and maintained at 4°C for further processing. 

Subsamples for organic analysis were collected with an aluminum scoop (rinsed with 
distilled water), placed in pre-treated glass jars, and immediately ref rigerated. These were 
delivered to the Water Resources Technical Services Laboratory in Annapolis for analysis. 
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During the April cruise, one core was collected at each of the seven box core (BC) 
stations and at Station 21B (Figure I} using a Benthos gravity corer (Model #2171) fitted with 
clean cellulose acetate butyrate (CAB) liners, 6.7 em in diameter. Each core was cut and 
capped at the sediment-water interface and refrigerated until it was X-rayed and processed in 
the Jab. 

In order to obtain an acoustical profile of the Bay floor east of the facility, a series of 
eight transects, seven running east-west and one running north-south, were surveyed in April 
using the Datasonics DFT -210 and SBT -220 systems. The boat path for each transect was 
determined using the LORAN-C. At specific intervals during the survey, the boat's position 
was noted by recording LORAN-C time delays (TO's) while simultaneously marking the 
Datasonics' output record. The LORAN-e and geographic coordinates defining the boat path 
during the survey of each transect are presented in Table 3. 

LA BORA TORY PROCEDURES 

Radiographic Technique 

Prior to processing, the upper 50 em of each core were X-rayed at the Department of 
Radiology, Johns Hopkins Hospital, Baltimore, using a CTR kV X-ray unit (X-ray settings: 
60kV, 400 mas, 40cm distance). A negative X-ray image of the core was obtained by xerorad
iographic processing. On a negative xeroradiograph, denser materials such as sand or shells, 
produce a lighter image, while objects of lesser density permit easier penetration of X-rays 
and, therefore, appear as darker features. Photographs of the xeroradiographs appear in an 
appendix to the Sixth Year Interpretive Report. 

Cores were then extruded, photographed, and described. Visual and radiographic observa
tions of the cores are presented in Table 10. On the basis of these observations, sediment 
samples for textural and trace metal analyses were taken at selected intervals from each core. 

Textural Analvsis 

In the laboratory, subsamples from both the surficial grabs and the gravity cores were 
analyzed for water content, sand/silt/clay content, and organic and carbonate content. Values 
of the measured textural parameters are tabulated separately for the surficial samples (Tables 
5 and 8) and the core subsamples (Table 11). 

3 
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Water content is calculated as the percentage of the water weight to the total weight of 
the wet sediment: 

We= Ww x 100, 
Wt 

where 
We • water content (%) 
Ww • weight of water (g) 
Wt = weight of wet sediment (g). 

Water weight is determined by weighing approximately 25 g of the wet sample, drying the 
sediment at 65°C, and reweighing it. The difference between total wet weight (Wt) and dry 
weight equals water weight (Ww). Bulk density was also determined from water content 
measurements. 

The relative proportions of sand, silt, and clay were determined using the sedimentologi-
cal procedures described in Kerhin et al. (1983). The sediment samples are pretreated with 
hydrochloric acid and hydrogen peroxide to remove carbonate and organic matter, respectively. 
The samples are then wet-sieved through a 62mm mesh to separate the sand from the mud 
(silt/clay) fraction (see Table 1 for Wentworth's classification of sand, silt, and clay). 
The finer fraction is analyzed using the pipette method to determine the silt and clay 
components. Each fraction is weighed; percent sand, silt, and clay are determined; and the 
sediments are catagorized according to Shepard's (1954) classification (Figure 2). 

Organic and carbonate content is approximated by the percent weight loss due 
to sample preparation (i.e. pre-treatment with acid and peroxide). 

5 
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Table 1: Wentworth size nomenclature 

Diameter (mm) 

~ 2.00 

1.00 to 2.00 
0.50 to 1.00 
0.25 to 0.50 
0.125 to 0.25 
0.0625 to 0.125 
0.0039 to 0.0625 
~ 0.0039 

Trace Metal Analysis 

Phi( G) 

~ -1 .0 

0.00 to -1.0 
1.0 to 0.0 
2.0 to 1.0 
3.0 to 2.0 
4.0 to 3.0 
8.0 to 4.0 
~ 8.0 

Wentworth size class 

gravel 

very coarse sand 
coarse sand 
medium sand 
f ine sand 
very fine sand 
silt 
clay 

gravel 

sand 

mud 

Sediment solids were analyzed for six trace metals--iron (Fe), manganese (Mn), 
zinc (Zn), copper (Cu), chromium (Cr), and nickel (Ni)--using a lithium metaborate 
fusion technique, followed by flame atomic absorption spectrophotometry. The 
procedure, based on methods developed by Suhr and Ingamells (1966) for whole rock 
analysis, was refined specifically for the analysis of Chesapeake Bay sediments (Sinex 
et al. 1980; Sinex and Helz, 1981; Cantillo, 1982). The results of trace metal 
analysis are given in Tables 6 and 9 for surficial samples and in Table 12 for core 
subsamples. 

The Maryland Geological Survey laboratory follows the steps outlined below for 
handling and preparing trace metals samples: 

1) Samples are homogenized in the "Whirl-Pak" bags in which they were stored 
and refdgerated (4•C}. 

2) Approximately 10 g of wet sample is drawn into a modified "Leur-Loc" 
syringe f itted with a 1.25 mm polyethylene screen to remove shell material 
and large pieces of detritus. 

3} Sieved samples are disaggregated in high-purity water and dried at uo•c 
overnight in teflon evaporating dishes. 

4) Dried samples are then hand ground with an agate mortar and pestle and 
stored in "Whirl-Pak" bags. 

5) Samples are weighed (0.2±0.0002 g) into a depression formed in LiB0 2 
( 1.00±0.0 1 g) at the bottom of drill-point graphite crucibles (7 .8 cc vol). 

6) The crucibles are placed in a highly regulated muffle furnace at 1050±s•c 
for 30 min. 
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7) The molten bends produced are poured directly into teflon beakers, 
containing 100 ml of a solution composed of 4% HN03, 1000 ppm La (from 
La(NOJ), and stirred for 10 min. If dissolution does not occur within 30 
minutes, the solution and bead are discarded and the sample is re-fused. 

8) Dissolved samples are transferred to polyethylene bottles and stored for 
analysis. 

All surfaces that come in contact with the samples are acid washed (3 days I: I 
HN03; 3 days 1:1 HCJ), rinsed six times in high purity water (greater than 5 mega
ohms), and stored in high-purity water until use. 

The dissolved samples are analyzed using the method of bracketing standards 
(Bouchard et. al 1965;Van Loon 1980). The instrumental parameters used to determine 
the solution concentrations of Cr, Ni, Zn, and Cu are the recommended, standard 
F.A.A.S. conditions given in the IL 751 manual (Emmel et al. 1977). Fe and Mn are 
analyzed using an acetylene-nitrous oxide flame in order to eliminate interferences 
due to AI and Si (Butler 1975). Blanks are run every 12 samples, and national Bureau 
of Standards Reference Material #1646 (Estuarine Sediment) is run five times for every 
24 samples. 

8 
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PART 2 
BEACH EROSION STUDY 

INTRODUCTION 

Since the spring of 1984, the Maryland Geological Survey (MGS) has been assessing the 
erosional problems affecting the recreational beach between Hart and Miller Islands. The 
primary objectives of the study are to identify the erosional and depositional processes 
acting on the beach and to evaluate beach stability. 

METHODOLOGY 
Field Methods 

The surveyed profile lines (Figure 3) were established in a previous monitoring year 
in the following manner. All profile elevations were transferred from Maryland Port 
Administration benchmark no. 28164 (elevation = 14.57' MLW), located approximately 22' east 
of the centerline of the dike roadway at Station 30+00. Because elevation is referenced to 
a datum plane (mean low water) traditionally reported in feet, all linear measurements in 
Part 2 of the report are given in feet, instead of metric units. Initially, each station 
along the centerline of the roadway was measured off in JOO'increments with a steel tape. 
At each established profile line, a 1' steel spike was driven into the centerline of the 
roadway, flush with the road surface. The heads of the spikes were painted orange for easy 
identification. An azimuth was chosen approximately perpendicular to the centerline of the 
roadway (Table 13), and the point at which the profile line crossed the chain link fence 
was marked to ensure that the same line down the face of the beach was surveyed on succes
sive occasions. 

The location of each profile station was then referenced to the benchmark. With a 
theodolite set up over the benchmark, a baseline was established from the benchmark to the 
northern Craighill Channel Range light, south of Pleasure Island (Figure 4). The angles 
between the baseline and the profile stations are reported in Table 13. 

The results of four beach surveys are included in this report: June 1986; September 
1986; December 1986: and March 1987. Profile measurements, made by the leveling method of 
surveying (Bouchard and Moffit, 1965) using a self -leveling level, are accurate to 0.1' (3 
em). Distance and elevation data from each survey are presented in Table 14. 

During the June 1986 and March 1987 surveys (immediately following and preceding beach 
regrading, respectively), sediment samples were collected along each profile at 50' 
intervals and at changes in slope. 

LABORATORY METHODS 

Beach sediment samples were processed using methods identical to those described in 
Part 1 (see Laboratory Methods: Textural Analysis). Percent gravel, sand, and silt/clay 
are listed in Tables 15-17 for the Aprill986, June 1986, and March 1987 surveys, respectively. 

9 
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Table 2: LORAN-e and geographic coordi nates of surficial sedimen t and 
core stations sampled during the sixth monitoring year 

Station 
number 

2 
3 
4 
5 
6 
7 
SA 
9 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21B 
22 
23 
24 
25 
26 
27 

BC-1 
BC-2 
BC-3 
BC-4 
BC-5 
BC-6 
BC-7 

LORAN-e time delays 
X 'i 

27640.8 
27636.5 
27637.3 
27635.4 
27633.4 
27631.0 
27632.3 
27629.9 
27630.0 
27630.2 
27633.3 
27635.5 
27636. 1 
27639.2 
27641.1 
27642.6 
27643.9 
27632.3 
27638.1 
27632.1 
27631.7 
27646.8 
27629.8 
27629.7 
27633.6 
27637.4 

27635.7 
27630.7 
27633.3 
27628.5 
27627.8 
27643.4 
27645.0 

42888.1 
42886.5 
42895.6 
42897.0 
42898.5 
42902.6 
112906.5 
42905.2 
42909.7 
42913.4 
42917.11 
42919.7 
42924.0 
42917.2 
1129111.9 
42911.4 
42908.0 
42889.0 
112881.11 
42912.9 
42939.2 
42900.5 
42909.0 
42900.4 
42895.0 
42869.7 

42894.5 
!1 2897.6 
42901.9 
112904.0 
42920.1 
42917.1 
42904.6 

* Corrected 
latitude(N) longitude(W) 

(deg, min, sec) 

39 13 32.2 
39 13 21.7 
39 14 5.4 
39 14 10.8 
39 14 16.6 
39 1ll 34.5 
39 tll 53.8 
39 14 46.1 
39 15 7. 6 
39 15 25.3 
39 15 46.3 
39 15 58.6 
39 16 19.5 
391549.1 
39 15 39.5 
39 15 23.8 
39 15 8. 6 
39 13 30.8 
39 12 58.6 
39 15 24.1 
39 17 29.0 
39 14 35.0 
39 15 4.1 
39 1ll 23.2 
39 14 0.1 
39 12 2.7 

39 13 59.1 
39 PI 10.5 
39 14 32.6 
39 14 39.5 
39 15 55.6 
39 15 51 • 4 
39 14 53.2 

76 23 43.8 
76 22 58.1 
76 22 35.5 
76 22 7.9 
76 21 38.9 
76 20 56.0 
76 20 57.7 
76 20 33.9 
76 20 19.3 
76 20 8.7 
76 20 31 .2 
76 20 49.1 
76 20 lit .0 
762141.7 
76 22 12.4 
76 22 42.7 
76 23 10.2 
76 21 59.3 
76 23 35.1 
76 20 32.9 
76 18 55.7 
76 24 11.5 
76 20 19.3 
76 20 1!8.3 
76 21 53.6 
76 21! 8. 1 

76 22 20.3 
76 21 10.0 
76 21 25.8 
76 20 21.5 
76 19 16.9 
76 22 32.0 
76 23 35.4 

* Latitude and longitude were der i ved from LORAN-e TO's using a computer 
program that incorporates the results of a LORAN-e calibration in 
Chesapeake Bay (Halka, 1987). 
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Table 3: LORAN-e and geographic coordinates of fixes defining the boat path 
duri ng acoust i c surveyi ng, April 21, 1987 

Corrected* 
LORAN C time delays latitude(N) longitude{W) 

Ti c mark X y {deg, min, sec) 

Transect A (west to east) 

Start 27635.0 42916.0 39 15 40.7 76 20 56.3 
1 276311.0 !12916.1 39 15 !10.6 76 20 44.1 
2 27633.0 4291 5.8 39 15 38.5 76 20 33.3 
3 27632.0 42916.0 39 15 38.8 76 20 20.7 
4 27631 .o lJ2915.9 39 15 37.7 76 20 9. 3 
5 27630.0 42916.3 39 15 38.9 76 1 9 56. 1 
6 27629.0 42915.8 39 15 35.9 761946.1 
7 27628.0 42915.8 39 15 35.3 76 19 311.2 
8 27627.0 42915.8 39 15 34.6 76 19 22.5 
9 27626.0 112915.8 39 15 311.0 76 19 10.7 
End 27625.0 !12915.9 39 15 33.8 76 18 58.6 

Transect C (east to west) 

Start 27625.0 42912.0 39 15 15.3 76 1 9 1 2. 2 
1 27626.0 42912.0 39 15 15.9 76 19 211.0 
2 27627.0 Li2912.0 39 15 16.6 76 19 35.8 
3 27628.0 112911.9 39 15 16.7 76 19 47.9 
11 27629.0 42911.9 39 15 17.lJ 76 1 9 59.8 
5 27630.0 lJ2912.1 39 15 19.0 76 20 10.9 
6 27631.0 112912.0 39 15 19.1 76 20 23 . 0 
End 27632.0 

) 
112912.0 39 15 19.8 76 20 3lJ.8 

Transect E (west to east) 

Start 27632.0 lJ2908. 1 39 15 1.2 76 20 lJ8.6 
1 27631 .o 42907.9 39 14 59.6 76 20 37.4 
2 27630.0 ll2907.9 39 14 59.0 76 20 25.6 
3 27629.0 42907.9 39 14 58.L! 76 20 13.8 
4 27628.0 42908.0 39 1!1 58.2 76 20 1.6 
5 27627.0 !12908.0 39 14 57.5 76 19 49.8 
6 27626.0 42908.0 39 14 56.9 76 19 38.0 

) 
End 27625.0 42907.9 3 9 1 4 55.8 76 19 26.5 

13 



Table 3 {cont.): LORAN-e and geographic coordinates of fixes defining the 
boat path during acoustic surveying, April 21, 1987 

Corrected * 
LORAN C time delays latitude(N) longitude(W) 

Tic mark X y (deg, min, sec) 

Transect G (east to west) 

Start 27625.0 lt290lt.O 39 1lt 37.2 76 19 lt0.2 
1 27626.0 112904.0 39 1 !j 37.9 76 19 52.0 
2 27627.0 42903.9 39 14 38.0 76 20 4.1 
3 27628.0 42904.0 39 1ll 39.2 76 20 15.6 
4 27629.0 11290lt.O 39 14 39.8 76 20 27.4 
5 27630.0 l.!2904.0 39 14 40.5 76 20 39.3 
6 27631.0 42904.0 39 1 It 41 • 1 762051.1 
7 27632.0 4290!1.0 39 14 41 .8 76 21 3.0 
End 27633.0 42904.0 39 1lt 42.4 76 21 14.8 

Transect I (west to east) 

Start 27634.8 42900.0 39 14 24.6 76 21 50.3 
1 27633.8 112899.9 39 lll 23.5 76 21 38.7 
2 27633.0 ll2900.0 39 111 23.l! 76 21 28.9 
3 27632.0 lt2900.0 39 llt 22.8 76 21 17.0 

• 4 27631.0 lJ2900.0 39 1ll 22. 1 76 21 5. 1 
5 27630.0 42899.9 39 111 21.0 76 20 53.6 
6 27629.0 42900.0 39 111 20.8 76 20 lJ 1.5 
7 27628.0 l!2900.2 39 1lt 21.1 76 20 29.0 
8 27627.0 112900.1 39 14 20.0 76 20 17.4 
9 27626.0 42900.0 39 1!4 18.9 76 20 5.9 

) End 27625.0 42899.9 39 111 17.8 76 19 5lJ.5 

Transect K (east to west) 

Start 27627.0 42896.0 39 14 .5 76 20 31 .8 
1 27628.0 lt2895.9 39 14 .7 76 20 4l!.O 
2 27629.0 l!2895.9 39 111 1.3 76 20 55. 8 
3 27630.0 112895.8 39 14 1.5 76 21 8.0 
4 27631.0 42895.9 39 111 2.6 76 21 19.6 
5 27632.0 lt2896.0 39 1lt 3.8 76 21 31 .1 
6 27633.0 l!2896.0 39 1!1 4.5 76 21 l!3.0 
7 27634.0 112895.8 39 14 !1.2 76 21 55.5 
8 27635.0 42895.9 39 111 5.3 76 22 1. 1 
9 27636.0 42896.1 39 1!1 6.9 76 22 18.3 
End 27637.0 lJ2896.o 39 111 7. 1 76 22 30.5 

14 



D 

, 

) 

) 

Table 3 (cant.): LORAN-e and geographic coordinates of fixes defining the 
boat path during acoustic surveyi ng, April 21, 1987 

Corrected* 
LORAN-e time delays lati tude(N) longitude(W) 

Tic mark X y (deg, min, sec) 

Transect M (west to east) 

Start 27638.0 42891 • 7 39 13 117.4 76 22 57.6 
1 27637 .o 42891.9 39 13 47.6 76 22 45.0 
2 27636.0 42891.9 39 13 47.0 76 22 33.1 
3 27635.0 42892.0 39 13 46.8 76 22 20.8 
4 27634.0 42892.0 3913 46.1 76 22 8.9 
5 27633.0 42892.0 39 13 45.5 76 21 57.0 
6 27632.0 42891.9 39 13 44.3 76 21 45.5 
7 27631.0 42892.0 39 1 3 44.1 76 21 33.3 
End 27630.0 42892.0 39 13 43.5 76 21 21 • 4 

Transect 2 (south to north) 

Start 27630.0 42892.0 39 13 43.5 76 21 21.4 
1 27630.1 4289li.O 39 13 53.0 76 21 15.5 
2 27630.1 112896.0 39 14 2.5 76 21 8.5 
3 27630.0 42898.0 39 1 4 12.0 76 21 .3 
4 27629.9 42900.0 39 1 4 21 • 4 76 20 52.1 
5 27629.9 42902.0 39 111 30.9 76 20 45.1 
6 27630.0 42904.0 39 14 40.5 76 20 39.3 
7 27630.0 42906.0 39 14 50.0 76 20 32.2 
8 27630.0 42908.0 39 111 59.5 76 20 25.2 
9 27629.9 112910.0 39 15 8.9 76 20 17.0 
10 27629.9 42912.0 39 15 18.4 76 20 10.0 
11 27630.0 42914.0 39 15 28.0 76 20 4.2 
End 27630.1 42916.0 39 15 37.6 76 19 58.3 

* Latitude and longitude were derived from LORAN-e ro, s using a computer 
program that i ncorporates the results or a LORAN-e calibration in Chesapeake 
Bay ( Hal:<a, 1987). 
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Table~: Field descriptions of surficial sediment samples collected on 
November 20, 1986 

Station 
number 

2 

3 

5 

6 

7 

8A 

9 

10 

11 

12 

1 3 

1 !j 

16 

19 

Water 
depth (ft.) 

1 0.5 

17.0 

1 4. 5 

16.5 

17.0 

18.0 

15.0 

20.0 

16.5 

17.0 

11.5 

1 0. 5 

1ll. 5 

12 .o 

19.0 

Description 

Reddish-brown sand; gray-brown mottling; some 
shells (fragments); live Rangia cuneata- large 

Thick floc on top; medium to dark gray, smooth 
mud; gradually becomes cohesive; some shells on 
top; sandier with depth 

Floc on top; light gray, smooth mud - gets darker; 
reddish-brown areas; 10 em thick, creamy 
reddish-pink mud at depth; no shells 

Creamy, hard, smooth, light gray (sediment); 
medium gray mixed in; sticky; few shells on top 

Creamy, smooth, mottled light to medium gray, 
soft; few shells 

Floc, shells on top; medium gray to darker (gray) 
with depth, increasingly cohesive, cottage cheese 
mixture 

Light to medium gray and tan sandy mud; shells and 
plants on top; pockets of creamy tan mud 

Lots of dead shells; medium to dark gray mud; 
shells throughout 

Medium brown sandy mud; pockets (of) dark gray; 
shells - R. cunea t a 

Medium brown muddy sand; lots of shells; adult R. 
cunea t a ; shells prevented taking good grab 

Brown to gray sandy mud; few shells, plant 
material, af ter 10 em, becomes dark gray mud 

Reddi sh-brown coarse to medium sand with pockets 
of gray clayey mud 

Some shells on top; medium gray, smooth mud 

Medium to dark gray mud; shells on top; darker 
with depth 

Lots of shells on top; smooth, light gray mud, 
darker wi th depth; cohesive 
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Table It (cant.): Field descriptions of surficial sediment samples collected 
on November 20, 1986 

Station 
number 

20 

21 B 

22 

23 

24 

25 

26 

27 

BC-3 

BC-6 

Water 
depth (ft.) 

16.0 

15.0 

12.0 

1 2. 0 

18.0 

18.5 

17 .a 

1 6 .o 

15.5 

13.0 

Oeser iption 

Mixture (of) light and dark gray, creamy fluid mud 
layer on top; some shells on top 

Light tan layer over medium to dark gray sandy 
mud; lots of shells in top; last few grabs had 
yellowish mud 

Brown to gray sandy mud; some shells, fragments, 
R. cuneata 

Dark gray, gritty mud; lots of plant fibers 

Dark gray sandy mud; lots of shells - dead R. 
cuneata, Crassostrea virginica; fir5t two grabs 
muddy; second two shelly 

Lots of dead shells; medi urn to dark gray mud; 
shells throughout 

Light gray, smooth mud; shell layer on top, 
copepods; darker gray with depth; not as stiff as 
Station 5 - similar appearance throughout 

Medium gray to dark gray; cohesiva; shell layer on 
top; thi ck floc; oxidized burrowing 

Light gray to medi urn gray, smooth mud; gets more 
cohesive with depth 

Dark gray cohesive mud; some shells on top; 
cottage cheese texture 
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Table 5: Sedimentological parameters of surficial samples collected on 
November 20, 1986 

Station Water Sand Silt Clay Shepard's Weight 
number (%) (%) (%) (%) class loss (%) ** 

2 23.83 99. 11 0.57 0. 31 Sa 2.112 
3 50.87 46.82 23.88 29.30 SaSiCl 15.23 
11 60.15 3.12 58.311 38.511 C!Si 15. 71 
5 !12.25 11.60 50.05 45.35 ClSi 10.80 
6 51 • 112 0.60 117.311 52.06 SiC! 111.81 
7 61 . 91 2.42 38. 3!1 59.24 SiCl 20.67 
8A 21 • 16 711.16 15.34 10.49 SiSa 16.78 
9 60.29 2.119 38.69 58.82 SiC! 21.49 
10 22.31 93.67 2.66 3.67 Sa 4.44 
1 1 1 27.30 88.34 11.73 6.93 Sa 2.50s 
1 1 2 . 25.65 92.02 3.20 4.78 Sa 2.89 ol=-
11 3 26.31 86.71 5.25 8.04 Sa 8.12 
12 27.24 79.34 1 2.25 8. 42 Sa 6.!16 
13 24.25 93.28 * !I. 01 2.70 Sa 2. 73 
14 62.50 1.23 47. 1 1 51.65 SiC! 15.72 
16 50.3!1 25.53 37. 12 37.311 SaSiCl 13. 31 
19 63.48 0.46 38.09 61.45 SiCl 19.00 
20 63.07 1. 77 112.24 55.99 SiCl 1 6. 73 .-- ~ 
21 81 25.54 29.43 56.99 13.58 SaSi 1 0 • 2 7 - J} 0 f rc "' 

21s2 27.31 58. 12 30.26 11 • 62 SiS a 15.1IJ o~ 
2183 24.75 53.81 35.49 10.70 SiS a 7.40 

) 22 25.78 86.98 6.07 6.96 Sa 4.20 
23 47.18 47.86* 28.85 23.29 SaSiCl 9. 31 
241 31.79 73.98 10.53 15 .49 ClSa 12. 13 
242 39. 86 65.77 111.78 19.45 ClSa 16.44 
243 29. 27 81 .27* 7.83 10.90 Sa 7.81 
25 60.09 1.32 39.54 59.15 SiC! 20.17 
26 59. 22 0.63 39.82 59. 54 SiC! 15.55 
27 61. 23 2. 48* 36.15 61.37 SiCl 20.66 
ac-31 52. 26 10.30 49.99 39.71 C!Si 13.07 ~ 
BC-32 55.79 11.74 119.90 38.36 C!Si 19. 29 o-r 
BC-33 59. 19 9.47 48.61 41.92 ClSi 19.83 
sc-61 63.37 2 . 01 34.05 63.91.! SiC! 17.84 -s J sc-62 63.30 1. 92 36. 51 61.56 SiC! 19.28 0~ 
BC-63 63. 11 2.19 38. 1 4 59.67 SiC! 17.69 

* includes less than 1% gravel 
** weight loss after cl eani ng approxi mates the organic and carbonate 

) content of the sample 
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Table 6: Trace metal analyses of surficial sediment samples collected on 
November 20, 1986 

Station Cr Cu Fe Mn Ni zn 
number ~g/g ~g /g wt.% )Jg/~ )Jg/g )Jg/g 

2 22.2 bdl* 0.44 496 11.9 24.1 
3 100.0 30.1 3.32 3681 60.2 212.2 
4 100.0 37.7 3.90 3309 60.2 234.6 
5 100.1 34.0 3. 51 825 54.2 1 61 • 5 
6 100.0 30.2 3-95 969 35.9 124.9 
1 11 6. 3 41.5 4.81 1966 78.8 296.7 
8A 37.4 15. 1 1.19 691 23.8 43.4 
9 11 6. 2 49.1 5.04 1762 85.0 295.1 
10 37.4 bdl 0.60 348 17.8 31.5 
111 37.4 15. 1 2.08 21 71 35.9 1 21 • 7 
11 2 22.2 bdl 0.65 348 11.9 39.9~ 
11 3 7.3 bdl 0.67 531 bdl 45.1 op-
12 52.7 1 5. 1 1.24 2260 35.9 71.7 
13 22.3 bdl 0.49 811 3 17.9 25.8 
1 4 116.1! 41.6 4.25 3357 78.9 254.1 
16 68. 3 26.!1 2.82 807 511.2 153-3 
19 100.0 49.1 !1.60 4582 8 !j. 9 300.8 
20 132.7 53.0 4.44 ll2 41 91.3 311.5 J 
21 a1 52.7 11.3 2.5!1 366 35.9 68. c _., N•lhUI"' 
2182 37.4 11.3 1. 97 575 35-9 66.0] ~ 
2183 37.1! bdl 1.99 717 35.9 68.8 ° 

t 22 37.1! 11.3 1.19 610 17.8 56.7 
23 84.0 26.4 2.45 637 35.9 167.4 
2 !j 1 37.4 18.8 1.88 1571 35.9 113.0~ 
242 37.4 18 .8 2.27 1743 35.9 141.7 0~ 
243 37.1.! 11.3 1. 56 815 29.9 1 04.6 
25 116. 3 !19.2 4.97 2550 91.3 326.6 
26 8 !j. 1 30. 2 Li.39 171 5 66.4 198.3 
27 149.4 56.8 5.65 7524 103.8 530.8 
ac-31 1 00. 1 37. 8 3.37 1888 60.3 188.2~ 
BC-32 84.0 30. 2 3.58 2052 60.3 182.0 0 ~ 

BC-33 100.0 30.2 3.60 1984 54. 1 194.4 
ac-61 116.2 49. 1 4.67 1252 84.9 306. 7~ :; 

) BC-6 2 1 T 6. 2 52 .9 4.95 1 281 91.2 295. 1 O!C-- 1-'v~:; 
BC-63 11 6. 2 52.9 4.93 1 430 91.2 302.4 

detection 
limi t 0. 8 1.7 0.00 o.o 1.67 0.000 

* . 
) bdl = below dPtect i on limit 
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Table 7: Field descriptions of surficial sediment samples collected on April 
22, 1987 

Station 
number 

2 

3 

4 

5 

6 

7 

8A 

Water 
depth (ft.) 

9.0 

18.5 

15.5 

20.5 

18.0 

1 9. 5 

17.0 

Description 

Dark yellowish brown (10 YR ~/2)*, clean, medium 
sand, homogeneous, structureless; lots of heavy 
minerals; few shell fragments Macoma, Mya 
arenaria(?), others (unidentified); copepods ---

Dark yellowish brown (10 YR ~/2) floc layer, 2-3 
em thick, overlying brownish black (5 YR 2/1), 
watery sandy mud; sediment more cohesive with 
depth; many dead, articulated Rangia cuneata in 
floc layer; many burrows; no odor except for dead 
clams 

Thick (5-6 em} dark yellowish brown ( 10 YR 4/2} 
floc layer overlying dark gray (N3) lumpy mud; 
more cohesive/compacted with depth; creamy, light 
brown ( 5 YR 6 I~) to pale yellow! sh brown ( 1 0 YR 
6/2) fluid mud layer evident - upper part of layer 
reworked, but not at depth; worms; no shells or 
fragments 

Floc layer, 1-2 em thick, overlying a lumpy, 
mottled brown mud; very lumpy, dark greenish gray 
(5 GY 4/1) clay on bottom; some shells, mostly 
dead, ~· cunea t a and Macoma 

Dark yellowish brown 
em th i ck, overlying 
black (N2), lumpy, 
disart i culated shells 
copepods; worms 

(10 YR 4/2) floc layer, 1-3 
dark gray (N3) to grayish 
cohesive mu'd; some whole , 
(~. cuneata) in floc layer; 

Dark yellowish brown (10 YR 4/2) floc layer, 1-2 
em thick, overlyi ng cohesive, sticky, slightly 
gr i tty, grayi sh black (N2) mud; mud is so stiff 
it's di fficult to scoop~ some burrowing, down to 
about 5 em(?); many s hells, some thin; juvenile 
Macoma and dead R. cuneata 

Thi ck, dark yellowish brown (10 YR 4/2) floc layer 
cons i sting of very . sandy mud (may have been 
affected by dredging of the access channel and 
turn i ng bas i n at the north (secondary) unloading 
s ite}; floc layer overl i es cohesive, gritty, dark 
gray ( N3) mud; smooth f1 uid mud layer at depth; 
many articulated, recently dead R. cuneata; worm 
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Table 7 (cont.): Field descriptions of surficial sediment samples collected 
on April 22, 1987 

Station 
number 

9 

10 

11 

12 

1 3 

1 4 

Water 
depth (ft.) 

21.5 

19.0 

18.0 

lli.O 

12 .a 

17.0 

Description 

Thin (<1 em), dark yellowish brown (tO YR ~/2) 
floc layer consisting of sandy mud; overlies 
grayish black (N2) cohesive, gritty mud; many 
shells on 'top - old, disarticulated B.· cuneata 
shells, encrusted with brachiopods; worms, 
burrowing 

Watery, dark yellowish brown ( 10 YR lt/2), muddy 
sand overlying olive black (5 Y 2/1) muddy sand; 
no odor; dead juvenile and adult R. cuneata, whole 
oyster (Crassostrea virginica) -

Dark yellowish brown (10 YR 4/2) muddy sand 
overlying grayish black (N2) to dark gray (N3) 
sediment at depth; many shells whole, 
articulated R. cuneata shells - recently dead 
(still see soft tissue black, decaying); 
cope pods 

Dark yellowish brown (10 YR 4/2) floc layer, 1-2 
em thick, consisting of watery sandy mud and 
containing heavy minerals; overlies dark gray 
( N3) , slightly sandy mud; looks 1i ke fluid mud 
layer at depth - smooth, lighter gray sediment -
never noted before at this station; many shells in 
floc layer - Macoma , B.· cuneata; sediment darker 
gray around decayi ng soft tissue of clams; some 
tubes/ burrows; lots of worms 

Moderate brown (5 YR 3/lt) to dark yellowish brown 
(10 YR 4/2), slightly muddy sand; contains heavy 
minerals; no floc; no odor; a few disarticulated, 
whole R. cuneata 

Thin (<1 em), moderate brown (5 YR 3/4) floc layer 
overlying dark greenish gray (5 GY 4/1) smooth, 
cohesive mud, whi ch becomes more cohesive with 
depth; a few dead, articulated shells; Macoma ; 
plant matter 
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Table 7 (cont.): Field descriptions of surficial sediment samples collected 
on April 22, 1987 

Station 
number 

15 

16 

17 

18 

19 

20 

Water 
depth (ft.) 

15 .o 

1 !j. 0 

13.0 

20.0 

.17. 0 

Descripti on 

Thick (2-3 em), moderate (10 YR 5/4) to dark (10 
YR 4/2) yellowi sh brown floc layer overlying 
mottled browni sh black {5 YR 2/1) and olive black 
(5 Y 2/1), cohes i ve mud; many whole shells -
articulated and disarticulated - in floc layer. 
recently dead R. cuneata; sample smells like dead 
clams 

Moderate yellowish brown (10 YR 5/4), watery floc 
layer, 1-2 em thick, overlying a dusky yellowish 
brown (10 YR 2/2) sandy mud or muddy sand 
(probably the former); layer becomes sandier with 
depth and lighter in color (dark yellowish brown -
1 0 YR 4/2); some articulated and disarticulated 
shells, ~- cuneat a ; no odor, wood fragments 

Dark yellowish brown (10 YR 4/2) floc layer 
overlyi ng smooth, olive black (5 Y 2/1) mud; 
whole, disarticula ted shells, mostly ~· cuneata, 
some Macoma in floc layer; shell fragments in mud 
below; burrowing for several centimeters below 
floc layer; large polychaete; no gas bubbling up 
to water surface when sample retrieved; odor of 
dead clams 

Dark yellowi sh brown (10 YR 4/2) floc layer 
overlying smooth, greenish black ( 5 GY 2/1) mud; 
freshly dead , articulated B· cuneat a ; polychaetes; 
odor of dead clams; plant matter; no gas bubbling 
up to water surface when sample retrieved 

Dark yellowish brown (10 YR 4/2) floc layer, 5 em 
thi ck, overly i ng mottl~d dark gray {N3) to grayish 
black (N2) cohesive, slightly gritty mud; more 
cohes i ve with dept h ; may be some flu i d mud mi xed 
in; many disart i culated but whole shells, mostly 
adult and juveni le R. cuneata , some Macoma? ; 
burrowi ng; copepods 

Dark yellowi sh brown (10 YR 4/2) floc lay~r, 2-3 
em th i ck, overlyi ng brownish black ( 5 YR 2/1), 
cohesi ve, sticky, ~ lightly gr i tty mud; many s he l ls 
and s hell hash - l i ve R. cuneata , M. a r enar ia , 
Macoma 
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Table 7 (cont.): rield descriptions of surficial sediment samples collected 
on April 22, 1987 

Station 
number 

218 

22 

23 

25 

Water 
depth (ft.) 

1 6. 5 

15.0 

15.0 

20.0 

20.5 

Description 

No floc layer; moderate brown ( 5 YR 3/4) muddy 
sand overlying dark yellowish brown ( 10 YR 4/2) 
muddy sand overlying muddier dark gray (N3) 
sediment; some whole shells - living and dead, 
articulated and disarticulated, ~- cuneata; crab; 
no odor 
(four of the six grab samples fit this descr ip
tion; the fourth and fifth grabs were muddier, 
i.e., sandy mud, with pockets of clayey sediment) 

Thin (<1 em), dark. yellowish brown (10 YR 4/2) 
floc layer overlying mottled brownish black (5 YR 
2/1) sandy mud; many shells, disarticulated, but 
whole, Macoma, juvenile and adult R. cuneata; no 
odor 

Dark yellowish brown (10 YR 4/2) floc layer 
overlying grayish black (N2), sticky sarydy mud or 
muddy sand; a few articulated, disarticulated, or 
fragmented shells, R. cuneata, M. arenaria(?); 
some burrowing, but not deep, worm; gas bubbling 
up to water surface when sample retrieved 

Thin (<1 em), watery, dark yellowish brown (10 YR 
4/2) floc layer, borderline between sandy mud and 
muddy sand, overlyi ng brownish black ( 5 YR 2/1) 
sandy mud; many old, t. e. encrusted,~- cuneata 
and Macoma , lots of shells on top; many 
tubes/burrows; smells like sewage and dead clams 
(thi s description f i ts the first, second, and 
fourth grab samples; the third was muddier than 
these; the fifth was full of 1 arge shell 
fragments; the s i xth was full of shell hash and 
reeked of sewage) 

Dark yellowish brown (10 YR 4/2), watery floc 
layer, 2-3 em thi ck, overlying homogeneous, dark 
gray (N3), cohesi ve, slightly gritty mud; many 
di sarticulated shells, R. cuneata, Macoma; worm 
tubes/holes 
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Table 7 (cont.): Field descriptions of surficial sediment samples collected 
on April 22, 1987 

Station 
number 

26 

27 

BC-3 

BC-6 

Water 
depth (ft.) 

18.5 

17.5 

17.5 

1 5. 0 

Description 

Dark yellowish brown (10 YR 4/2) floc layer, 3 em 
thick, overlying dark gray (N3) to grayish black 
(N2), cohesive, sticky mud which, in turn, grades 
into a medium dark gray (N4) mud at bottom (fluid 
mud layer -recognize by texture and color); many 
dead shells, articulated and disarticulated, R. 
cuneata; some burrowing to about 5 em; copepods; 
no odor 

Dark yellowish brown (10 YR 4/2) floc layer, 2-3 
em thick, overlying dark gray ( N3), watery sandy 
mud; more cohesive, darker, and sandier with 
depth; friable, fragmented shells Macoma?; 
burrows extending down to about 10 em; copepod 

Dark yellowish brown (10 YR 4/2) floc layer, 1-4 
em thick, overlying firm, dark gray (N3) mud that 
stiffens with depth; fluid mud layer at bottom; 
mud surrounding dead shells darker gray than rest 
of sample; some articulated and disarticulated 
shells, B_. cuneata; copepod; smells like sewage 
and dead clams 

Dark yellowish brown (10 YR 4/2) floc layer, full 
of shells, overlying smooth, dark gray ( N3) to 
grayi sh black (N2) mud; many shells, those in 
floc l ayer articulated and disarticulated, densely 
packed , R. cunea t a ; gas bubbling up to water 
surface when samples retrieved (all four grabs 
were s i milar) 

* The alphanumeric codes follow i ng the color names are Munsell numer i ca l 
designations; the names themselves are f rom the Inter-Society Color Council 
- National Bureau of Standards (ISCC-NBS} system 
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Table 8: Sedimentological parameters or surficial samples collected on April 
22, 1987 

Station Water Sand Silt Clay Shepard's Weight 
number (%) (%) (%) (%) class loss (%) ** 

2 21.05 96.ll9 0.89 2.63 Sa 0.7!1 
3 41 • 32 65.26 1!1.34 20.!10 ClSa 8.66 
4 58.56 3.47 55.42 41.10 ClSi 12.45 
5 60.39 3.08 lj 1. 37 55.55 S!Cl 14.58 
6 65.05 2.05 39.45 58.49 SiC! 1 4.86 
1 61. i 1 2.32 36.07 61 . 61 SiCl 13.97 
8A 46.80 31.80 37.53 30.67 SaSiCl 1 0. 61 
9 59. 11 2.23 37.84 59.94 SiCl 18.22 
10 21 . 62 91.33 2.81! 5.83 Sa 4.13 
1 11 31 • 04 88. 16 3.85 7.99 Sa 0.90 
1 1 2 22.311 89. 1 1 3.66 7.23 Sa 3.26 
1 1 3 31.26 81.54 6.29 12. 11 Sa 5.68 
12 37.21 48.16 31 • 39 20.!15 SaSiCl 1 6. 40 
13 23. 11 98. 23* 0.29 1. 47 Sa 0.87 
14 611.93 1.38 41!.63 53.99 SiCl 15.23 
15 61 • 34 3.03 41.18 55.79 SiCl 12.56 
16 46.09 l!6.20 26.38 27.42 SaSiCl 11.!. 71 
17 61.89 ll.83 40. tll 55.03 SiCl 15. 17 
18 61 .22 3.8lJ lJll.96 51.20 SiCl 11.83 
19 65.ll5 0.60 39.91 59.ll9 S!Cl 1 3. 11 
20 66.28 1.39 41.88 56.73 SiC! 17.95 
21 81 21.70 95.98 * 1.55 2.48 Sa 1.00 
21 B2 25.00 94.70 2.37 2.93 Sa 1.28 
21 83 22.74 9ll.38 2. 18 3.43 Sa 0.92 
22 28.61 83.18* 8.36 8.47 Sa 12.50 
23 47.53 52.9li 29.02 18.05 SiSa 1 0.79 
2ll1 41 • 11 70.25 12.1t9 17.25 ClSa 11 • 86 

) 2li2 34.28 81 • 1 4 8.57 10.29 Sa 8.33 
243 61 • 03 8.78 38.21 53.00 S!Cl 21.20 
25 62.39 1.47 110.38 58.15 SiCl 24.80 
26 56.1ll 1. 11 40,08 58.81 SiCl 22.78 
27 66.98 1.67 39.lJ5 58.88 SiCl 21.25 

) BC-3t 55.24 5.56 51. 17 1.!3. 27 ClSi 11.09 
BC-32 57.65 7.31 48.31 44.38 ClSi 16.74 
BC-33 58.40 7.99 !19 .82 11 2. 1 9 ClSi 15.89 
sc-61 62.43 1.89 35.77 62.3 4 SiCl 20.37 
BC-62 63.43 1.90 38.71 59. 33 SiCl 23.37 
BC-63 61.96 1. 81 38.02 60. 17 SiCl 25.37 

) 

* includes less than 3% gravel 
** wei ght loss after cleaning approximates the organic and carbonate 

content of the sample 
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Table 9: Trace metal analyses of surficial sediment samples collected on 
April 22, 1987 

Station Cr Cu Fe Mn Ni Zn 
number ~g/g lJ8/~ wt.% lJg/g lJg/g llSI~ 

2 bdl ** 12.9 0. 31 527 bdl 22.4 
3 55.7 27.0 2. 21 2115 30.9 142.7 
4 118. 1 47.8 4.04 4038 55.2 239.6 
5 102.7 35.4 4.46 1786 65.0 217.7 
6 107.7 44.6 4.50 3728 72.2 333.9 
7 123.0 59.8 5.34 1582 87.0 333.9 
8A 89.5 30.8 2.69 1302 42.2 126.4 
9 140.2 60.0 5.08 1642 81.5 287.7 
10 33.5 1 3.7 0.86 567 13.8 59.3 
111 * 37.8 1 4. 9 0.96 1019 24.8 52.6 
11 2 36.2 28.7 0.99 941 21.1 62.8 
11 3 40.2 14.0 1.06 1052 32.5 68.9 
12 70.2 21.9 2.36 692 33.5 11 6. 4 
13 bdl bdl 0.23 962 bdl 20.9 
1 4 124.1 37.1 4.64 5902 72.4 258.9 
15 124.6 33.0 4.36 1481 64.2 256.6 
16 84.6 21.5 2.52 667 35.2 140.2 
17 131 . 9 39. 1 4.29 1012 62. 1 220.8 
18 157.0 41.1 4.06 817 70.7 247.1 
19* 1 45.0 43.7 6.01 5651 90. 1 265.9 
20 163.2 67.7 5.05 7545 81.0 347.0 
21 81 bdl bdl 0.34 737 bdl 23.4 
2182 bdl bdl 0.55 738 bdl 34.9 
2183 bdl bdl 0.45 786 bdl 27.3 
22 33.1 bdl 1. 31 487 21.4 74.8 
23 76.0 21.9 2.08 762 33.8 159.9 
241 74.0 13.3 1.69 811 34. 1 11 7. 7 
242 50.8 bdl 1. 34 628 29.5 92.9 
24~ 127.3 31l.7 4. 30 2662 70.5 267.9 
25 147. 1 47.9 11.96 1995 80.1 302.0 
26 137.6 36.2 11.81 3058 714. 1 262.9 
27 165.7 51. 2 5.80 11131 101.14 452.2 
BC-31 121.8 32.9 3. 81l 2181 55.9 247.2 

) BC-32 122.6 33.4 3.91 2206 60. 2 226.3 
BC-33 129. 2 29.0 3.82 2091 59.9 202.3 
ac-6 1 161 . 0 119.9 4.96 11 21 82 .9 318.6 
BC-62 162.0 47.3 4.96 1197 79. 5 293.2 
BC-63 157.6 37.7 5. 10 1225 83.5 295.9 

) detection 
limit 20.60 12.90 0.01 0. 20 12.05 0.05 

* values are averaged over two runs 
** bdl = below detection limi t 

) 
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Table 10: Visual and radiographic* observations of gravity cores collected 
on April 21, 1987 

Station BC-1 

Date collected: 
Date X-rayed: 
Date descrioed: 

Subsamples 

Apr il 21 , 1987 
April 30, 1987 
May 25, 1 987 

Interval (em) Textura l 

Description 

0 - 4 
18-22 
30-3!1 
38-!12 
1.15-!19 
5!1 -58 
80-84 

Un i t 1 (0-2!1 em) 

X 

X 

X 

X 

X 
X 

X 

Water depth: 
Cere length: 

Trace meta l 
X 

X 

X 

X 

X 

X 
X 

17 ft 
89 em 

Lithol ogy: floc layer less than 1 em thick; variably pale yellowish brown (10 
YR 6/2) and medium dark gray (Nl.i) mud- smooth (creamy), soft, cohesive (so 
cohes i ve it wouldn't part when spl i t - kni ves destroyed original structures 
and color patterns); wood fragments (appear as small, dark, elliptical blebs 
on xeroradiograph); no odor 

Stratification/Structure: simple beddi ng (horizontal, parallel, continuous, 
planar); alternately massi ve (7 to 17 em) and laminated (17 to 24 em); bed 
thickness ranges between medium lami nated (1-5 mm) and thinly bedded (3-10 
em); upper 6 em more intensely bi oturbated than section below (lower section 
less than 10% bioturbated); a few gas bubbles; sharp, horizontal plane marks 
boundary with Unit 2 (color, textural, and compositional differences between 
Units 1 and 2; shell layer at top of Unit 2) 

Biogenic features: a few thin shell f ragments restricted to the upper 2 em: a 
few irregular, vert i cally oriented burrows extendi ng to bottom of unit 

Unit 2 (24-!13 em) 
Lithology: firm, slightly gritty, dark gray (N3) mud, homogeneous in color 

except for an oxidi zed, olive gray (5 Y 4/1) burrow; no odor 

Stratification/Structure: no evidence of beddi ng {massive); no gas bubbles; 
gradational boundary with Unit 3 

* The xeroradl ographs included in the Sixth Year Interpret! ve Report were 
negatively enhanced; i.e., the denser the object/material, the lighter it 
appears in the radiograph. The following X-ray settings were used: 60 kV, 
400 mas, 40-cm di stance. 
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Station BC-1 (cont.) 

Biogenic features: randomly or i ented, articulated and disarticulated whole 
(as opposed to fragmented) shells in densely packed layer at top of unit 
(24-29 em); primarlly adult and juvenile R. cuneata; a few burrows; the 
oxidi zed burrow mentioned above is 10 mm in diameter and extends from the 
shell layer to 37 em 

Unit 3 (43-54 em) 
Lithology: firm, very slightly gr i tty, uniformly olive gray (5 Y 4/1) mud; no 

odor 

Stratification/Structure : no evidence of bedding (massive); no gas bubbles; 
similar to Unit 2 except in color and biogenic features, slightly less 
gritty; gradational boundary with Unit 4 

Biogenic features: no shells 

Unit 4 (54-89 em) 
Lithology: firm, smooth, uniformly medium dark gray (N4) mud; no odor 

Stratification/Structure: massive; no gas bubbles 

Biogenic features: a few thin shell fragments at 67 and 75 em; a few sinuous, 
vertically oriented burrows between 55-66 em, 5 mm in diameter, oxidized -
filled with brownish gray (5 YR 4/1) sediment 

Station BC-2 

Date collected: 
Date X-rayed: 
Date described: 

Subsamples 

April 21 , 1987 
April 30, 1987 
May 25, 1987 

Interva l (e m) Textur a 

Descripti on 

o-4 
22-26 
48-52 
72-76 
88-94 

em) 

X 

X 

X 

X 

X 

Water depth: 
Core length: 

Trace metal 
X 

X 
X 

X 

X 

19.5 ft 
105 em 

Un i t 1 (0-76. 
Li thology: 

variably 
soft nor 

dus ky brown (5 YR 2 /2) floc layer, approximately 2 em thick; 
ol i ve black (5 Y 2/1) and grayish black (N2), lumpy mud, neither 
firm, but f i rm~r wi th depth; sewage odor 

Stratification/Structure: simple bedding (hor i zontal, parallel, continuous, 
planar) - a few di stinct lam i nae; no gas bubbl es; gradational boundary with 
Unit 2 
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Station BC-2 (cont.) 

Biogenic features: some whole, articulated and disarticulated shells, largely 
restricted to the upper 11 em; mostly patches of randomly oriented R. 
cuneata to 10 em; layer of thin shells showing preferred orientation between 
10-11 em; a few~· balthica; no burrows obvious visually 

Unit 2 (76-105 em) 
Lithology: firm, uniformly olive gray (5 Y 4/1) mud 

Stratification/Structure: probably no gas bubbles (no xeroradiograph of this 
unit) 

Biogenic features: no shells; a few burrows 

Station BC-3 

Date collected: 
Date X-rayed: 
Date described: 

Subsamples 

April 21 , 1987 
April 30, 1987 
May 26, 1987 

Interval (em) Textural 

Description 

0-4 
l!-8 
10-1lt 
16-20 
28-32 
lt6-50 
5ll -58 
62-66 
80-84 

Unit 1 (0-9 em) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Trace 

Water depth: 
Core length: 

metal 
X 

X 

X 

X 

X 

X 

X 

X 

16.5 ft 
88 em 

Lithology : sof t, watery, very sl i ghtly gritty, dark to dusky yellowish brown 
( 10 YR 3/2) floc layer, approxi mately 1 em thi ck, overlying soft, lumpy, 
slightly gr i tty, mottled (greenish black (5 G 2 /1) and olive gray (5 Y 4/l)) 
mud; smells like dead organi sms 

Strat i ficat i on/Structure: 60-90% bi oturbation no bedding obvious in 
xeroradi ograph; no gas bubbles; sharp, hori zontal plane separating Units l 
and 2 

Biogeni c features: layer of whole articulated and disarticulated R. cuneata 
between S-10 em, showing preferred orientation; some burrows -(2 mm in 
diameter, sli ghtly curved, vertically ori ented, oxi dized) 
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Station BC-3 (cont.) 

Unit 2 (9-24 em) 
Lithology: "fluid mud layer", bands of moderate brown (5 YR 4/4), medium dark 

gray (N~), and olive gray (5 Y 4/1) mud - creamy, cohesive, very slightly 
gritty, and occasionally lumpy in texture; some of the lumps seem to be 
sandier or at least coarser-gra i ned than the rest of the material comprising 
the unit; unable to split neatly - smeared; wood fragments; no odor 

Stratification/Structure: simple bedding (horizontal, parallel, discontinu
ous, planar and wavy); mostly med i um laminated ( 1-5 mm) with a few thin 
laminae ( 0. 5-1 mm) ; less than 1 O% bioturbated; gradational boundary with 
Unit 3 (based on apparent differencP.s in texture) 

Biogenic features: no shells; a few burrows evident to 16 em, though largely 
restricted to 13.5 em and above 

Unit 3 (24-60 em) 
Lithology: firm, very slightly gritty mud, grading in color from olive black 

(5 Y 2/1), the predominant color, to olive gray (5 Y 4/1); much firmer than 
upper two units (uniformly f i rm - ne i ther increases nor decreases in 
firmness with depth); knobby surface when split, but not lumpy; no odor 

Stratification/Structure: 60-90% bioturbated; no gas bubbles; gradational 
boundary with Unit 4, based on the limit of burrowing, arbitrary in terms of 
color 

Biogenic features: shell layers between 25-35 em, none in remainder of unit 
(a t least not evident in X-ray to 50 em); between 25-29 em - whole, 
articulated and disarti culated juvenile ~· cuneata showing preferred 
orientation; between 29-32 em - randomly ori ented, whole, articulated adult 
R. cuneat a ; between 33-35 em - disarti culated, whole and fragmented juvenile E· cuneata , smaller than those in 25-29 em layer, randomly oriented; many 
burrows apparent in xeroradi ograph, some burrows evident on split core 
surface; typ i cal burrow is 2 mm in diameter, irregular in shape, and 
vertically oriented. 

Uni t 4 (60-88 em) . 
Lithology: firm, very slightly gritty, ol i ve gray (5 Y 4/1) mud, uniform in 

color and degree of firmness; about as f i rm as Uni t 3; no odor 

Stratification/Structure: massive; no gas bubbles 

Biogenic features: single whole, d i sarticulated !:!· balthica(?) shell at 64 
em; some ·burrowing evi dent on split surface, but difficult to estimate how 
much (no xeroradiograph of this unit); most evidence of burrowing between 
60-70 em, but see for enti re length of unit 
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Station BC-4 

Date collected: 
Date X-rayed: 
Date described: 

Subsamples 

Interval 
0-4 

April 21, 1987 
April 30, 1987 
May 26, 1987 

(em) Textural 
X 

7.5-8.5 
12-16 X 

20-24 X 

28-32 X 

40-llll X 

46-50 X 

52-56 X 

66-70 X 

82-86 X 

Description 

Unit 1 ( 0-50 em) 

Water depth: 
Core length: 

Trace metal 
X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

21 ft 
89 em 

Lithology: dark brown floc layer - couldn't match color or determine 
thickness (pretty thin, probably several mm) because shell layer so close to 
surface; lumpy, very slightly gritty mud; soft above 5 em, neither soft nor 
firm below 5 em; bands of dark gray (N3) and grayish black (N2) in between 
wider bands of mottled olive gray (5 Y ll/1) and dark gray (N3); wood 
fragments; smells like dead organisms 

Strati fication/Structure: banding (horizontal, parallel, continuous, planar); 
ranges in width from medi um bedded (10-30 em) to thinly lami nated (0.5-1 
mm); 40-60% bi oturbated (last vestiges of bedding di scerni ble in X-rays, 
banding preserved vi sually, burrows overlap - not always well defined); no 
gas bubbles; gradational boundary with Unit 2 (mottling ends; Unit 2 more 
uniform in color) 

Biogenic features: a few layers of randomly oriented, whole, articulated and 
di sarti culated shells as well as shell fragments; shells, mostly adult and 
juvenile R. cuneata , concentrated i n top 5.5 em; M. balth ica , oyster(?) 
fragment at 15 em, thin' broken fragments at 37 em ; many burr ows; enti re 
unit has lots of burrows - not restri cted to s i ngle band or band type; 
burrows range from 1-2.5 mm i n diameter; mos t are verti cally orient ed, 
though some are at an angl e to the vertical; mucus-lined 

Unit 2 (50-89 em) 
Lithology: .smooth mud, except for a few lumps; olive gray (5 Y l! / 1} grading 

into dark greeni sh gray (5 GY 4/1) by 66 em; softer and smoother (creamier) 
wi th depth (maybe should have chosen boundary closer to 60 em ? ); not as 
sticky as Unit 1; no odor 

Stratification/Structure : no features noted - no X-ray available 
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Station BC-~ (cont.) 

Biogenic features: no shells; a few burrows restricted to olive gray layer 
(50-60 em), 1-2 em in diameter, straight, vertically oriented, mucus-lined 

Station BC-5 

Date collected: April 21, 1987 Water depth: 19.5 ft 
Date X-rayed: April 30, 1987 Core length: 91 ern 
Date described: June 1, 1987 

Subsamples 

Interval (em) Textural Trace metal 
0-4 X X 

5-9 X X 

10-1~ X X 
20-24 X X 

30-3~ X X 
36-~o X X 
48-52 X X 

56-60 X X 

62 - 66 X X 

72-76 X X 

82-86 X X 

Description 

Unit 1 ( 0 -9 em) 
Li t hol ogy : dark yellowish brown {10 YR 4/2) floc layer, about 1 em thi ck, 

overlying very sli ghtly gritty, medi um dark gray ( N~) mud; banded only to 
the extent tha t the floc l ayer di ffers in color from underly i ng sedi ment ; 
also, oxi di zed burrow (same color as floc) interrupts otherwise uniformly 
colored sediment; between storing core and ch i pping l i ner, top dr i ed out -
maybe down to top of Unit 2; no odor 

Stratif ication/Structure : irregular beddi ng plane between 4-6 ern, vis i ble on 
X-ray; no gas bubbles; sharp, hori zontal, planar boundary wi th Unit 2 (color 
change; on X-ray, i mmed i ately above hor i zontally-i nclined s hel l layer) 

Biogenic features: some whole, articulated shells, randomly distributed and 
or i ented; a few burrows, the most obv i ous of wh i ch i s 13 em long , 3 mm i n 
diameter , straight, vert i cal ly ori ented, and, as mentioned above, oxi dized 

Unit 2 (9-35 em) 
Li thology: very slightly gritty, lumpy mud; var i ably colored - fa i rly un i form 

dark gray (N3) to about 30 em, mottled wi t h ol ive gray (5 Y 4/1) below that; 
no odor 

Strati fication/Structure: no gas bubbl~s ; gradational boundary with Un i t 3 
(color and fracture pattern change) 
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Station BC-5 (cont.) 

Biogenic features: some shells, restricted to top 2~ em of core; at 10 em -
layer of juvenile R. cuneata , whole, articulated, and fragmented, showing 
preferred orientation; at 12 em - whole, d i sarticulated R. cuneata; at 22 em 

whole, articulated M. balthica ; below 10 em, shells are randomly 
distributed and oriented; heavily burrowed; burrows seem to be short ( 1-2 
em), but may be because of where core spl i t; both sinuous and straight in 
form, vertically oriented, about 1 mm in diameter 

Unit 3 (35-60 em) 
Lithology: smooth, mottled olive gray (5 Y 4/1) and medium dark gray (N~) 

mud; unit has more olive gray in it than Unit 2, firmer than Unit 2, though 
not exceptionally firm 

Stratification/Structure: no gas bubbles; gradational boundary with Unit 4 

Biogenic features: no shells; some burrows; not quite as heavily burrowed as 
Unit 2, but description of burrows still applies; mottling not due to 
oxidation of burrows in medium dark gray matrix 

Unit 4 (60-89 em) 
Lithology: smooth, uniformly dark greenish gra y (5 GY 4/1} mud; no odor 

Stratification/Structure: massive, no gas bubbles (?) - no X-ray of this unit 

Biogen i c features: no shells; a few burrows, typically 2 mm in diameter, 
straight-sided, and vertically oriented 

Station BC-6 

Date collected: 
Date X-rayed: 
Date described: 

April 21, 1987 
April 30, 1987 
June 3, 1987 

Subsamples 

Interval ( em ) 
0-4 
6-10 
11-15 
t 6-20 . 
22-26 
36-40 
56-60 
76-80 
94-98 

Tex t ural 
X 

X 

X 

X 

X 

X 

X 

X 

X 

33 

Water depth: 
Core length: 

Trace me t a l 
X 

X 

X 

X 
X 

X 

X 

X 

X 

12 ft 
100 em 
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Station BC-6 (cont.) 

Description 

Unit 1 { 0-20 em) 
Lithology: soft, watery floc layer, moderate yellowish brown (10 YR 5/4) to 

dark yellowish brown (10 YR 4/2), 2 em thick; overlies color-banded 
sediment; band 1 (2-11 em) - very slightly gritty, somewhat lumpy, soft, 
dark gray (N3) mud; band 2 (11-15 em) - gritty, lumpy, olive gray (5 Y 4/1) 
mud; band 3 (15-20 em) - lumpy, sticky, very slightly gritty mud, mottled 
olive gray (5 Y 4/1) and dark greenish gray (5 GY 4/1); no odor 

Stratification/Structure: simple bedding (i.e., color banding) -horizontal, 
parallel, continuous, planar(?); thinly bedded ( 3-10 em), excluding floc 
layer; no gas bubbles; gradational boundary with Unit 2 

Biogenic features: some shells, restricted to top 17 em; randomly oriented 
and distributed, disarticulated R. cuneata shells, both whole and frag
mented, juvenile and adult; many burrows, most evident in mottled band 
(15-20 em}; typical burrow is 1-2 mm in diameter, irregularly shaped, and 
vertically oriented 

Unit 2 (20-100 em) 
Lithology: very slightly gritty to smooth, uniformly dark greenish gray (5 GY 

4/1) mud; variably softer and firmer with depth, never really either one, 
though firmer than Unit 1; gradually firmer with depth; no odor 

Stratification/Structure: massive (structureless, except for burrows); no gas 
bubbles 

Biogenic features: no shells; quite a few burrows, mostly vertically 
oriented, about 1 mm in diameter, straight to sinuous; a few larger ones (2 
mm) 

Station BC-7 

Date collected: 
Date X-rayed: 
Date described: 

April 21, 1987 
April 30, 1987 
June 4, 1987 

Water depth: 
Core leng th: 

34 

13 ft 
Bll em 
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Station BC-7 (cont.) 

Subsamples 

Interval (em) Textural Trace metal 
0-4 X X 

4-8 X X 

9-12 X X 

12-15 X X 

15-18 X X 

20-24 X X 

26-30 X X 

32-36 X X 

40-44 X X 

47-50 X X 

50-54 X X 

60-64 X X 

70-73 X X 

74-78 X X 

Description 

Unit 1 (0-80 em) 
Lithology: may have been floc layer - top 3 em oxidized (dark yellowish brown 

(10 YR 4/2)), but core dried out, see same color down to about 28 em (color, 
texture, as well as water content may have been affected); underlying 
sediment is smooth, color-banded mud (dark gray (N3), grayish black (N2), an 
intermediate dark gray to grayi sh black (N2.5), and an intermediate olive 
gray to olive black (5 Y 3/1); no odor 

Stratifi cation/Structure: simple bedding ( i .e., banding) horizontal, 
parallel, continuous, planar; range in th i ckness from very thinly bedded 
(1-3 em) to medium bedded (10-30 em); no gas bubbles 

Biogeni c features: a few isolated shells; at 16 em, whole, disarticulated M. 
balthi ca shell, hi nge line vertically ori ented; at 53 em, unidentified, 
thin, whole, disarticulated shell; some burrows, more abundant in top half 
of core than at bottom; typically 1-2 em, strai ght or sinuous, oriented in 
different directions ; some oxidized 

Station 218 

Date collected: 
Date X-rayed: 
Date described: 

Subsamples 

April 21 , 1987 
April 30, 1987 
May 25, 1987 

Interval (em) Textural 
0-4 
6-10 

X 

X 

35 

Water depth: 
Core length: 

Trace met a l 
X 

X 

15 ft 
14 em 
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Station 218 (cont.) 

Description 

Unit 1 (0-12 em) 
Lithology: muddy , medi um to fine sand; color-banded - dark yellowish brown 

(10 YR ~/2) grading into olive gray (5 Y ~/1) at about 1 em; olive gray band 
really salt and pepper, not one color; upper layer may or may not be floc 
layer; heavy minerals; smells like dead organisms 

Stratification/Structure: 
bubbles 

structureless, except for color bands; no gas 

Biogenic features: some shells, especially in upper 8 em; patchy distribu
tion; disarticulated, whole R. cuneata; no burrows 
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Table 1 1 : Sedimentological parameters of 
collected on April 21, 1987 

subsamples taken from gravity cores 

Core Interval Water Sand Sil t Clay Shepard's Weight 
number (em) (%) (%) (%) (%) class loss (%)** 

BC-1 0- 4 52.53 0.39 47.21 52. QO SiC! 
18-22 52.86 0.05 39.12 60.83 SiC! 20.51 
30-34 55.28 5.27 42.39 52.3l.J SiCl 24.59 
38-42 55.54 2.74 37.00 60. 26 SiCl . 19.56 
45-49 54.72 4.62 38.14 57.24 SiC! 19.28 
54-58 57.91 2.81 40.50 56.69 SiC! 27.55 
80-84 61.05 2.48 38.40 59.12 SiC! 23.03 

BC-2 0- 4 63.53 0.89 41 • 73 57-38 SiCl 28.85 
22-26 57.20 1.44 48.73 49.83 SiC! 21.74 
48-52 56.78 0. t 1 39-76 60. 13 SiC! 20.90 
72-76 56.97 0.57 38.49 60.94 SiCl 21.49 
88-9lJ 57.34 0.76 45.75 53.48 SiCl 19.86 

BC-3 0- l.J 61.65 5.80 49.02 45.18 ClSi 20.12 
1.!- 8 53.54 8.00 1.!8.66 1.!3.35 ClSi 16.46 

10-14 43.75 2.10 57 .4l.J lJ0.45 C!Si 1 0. 39 
16-20 1.!2.50 2. 1 1 51.!.68 1.!3. 21 ClSi 7.96 
28-32 53.37 3.76 36.60 59.64 SiC! 31.81 
46-50 54.79 5.62 38;60 55.78 SiC! 17.83 
51.!-58 53.05 2.89 36.45 60.66 SiC! 18.26 
62-66 56.43 1.93 31.!. 71 63.36 SiC! 11.!.62 
80-81.! 58.59 3.37 38.05 58.57 SiC! 1 1.!. 69 

BC-4 ~ 0- 4 I 63.07 1.55 40.01 58.45 SiC! 20. 13 
. ~,,y-12-16? 55.44 1.57 37-58 60.84 SiC! 16.84 

. 20-2!! '1 60.53 0.96 37.05 61.99 SiC! 15. 17 
28-32 'j 57.83 1.85 36.99 61.17 SiC! 17.74 
40-41.! b 58.82 1 .03 * 39.41 59.57 SiC! 15.39 
46-50 1 57.89 1.84 38. 85 59.30 SiC! 12.74 
52-561f> 58.99 1. 72 40.43 57.85 SiC! 15.98 
66-70'\ 62.45 1.15 1.!2.05 56.80 SiC! 17.7l.J 

) 82-86 ,a 63. 11 1.19 41 . 31 57.50 SiC! n. 9t 

BC-5 0- 4 62.32 3.63 39.89 56.48 SiC! 26.10 
5- 9 60. 10 2. 61 42.44 54.95 SiC! 27.53 

1 0-1!1 62.30 2.14 41.50 56.36 SiC! 22.30 
20-2!1 56.00 2. 15 43.32 54.53 SiC! 18.77 
30-34 57.45 2.07 36.41 61. 52 SiC! 15.69 
36-40 56. 10 1 • 67* 36. 58 61.75 SiC! 15.26 
48-52 59.16 1.29 39-72 58.99 SiC! 1 5. 51 
56-60 61.60 1. 70 41 • 12 57.18 SiC! 20.47 
62-66 59.70 2 . 3l4 37.09 60.56 SiC! 15.22 
72-76 61.69 1.82 39.65 58. 52 SiC! 20.29 

) 82-86 60.79 2.42 39.71 57.87 SiC! 16.75 

37 



I 

Table 1 1 (cont.): Sedimentological parameters of subsamples taken from 
gravity cores collected on April 21 ' 1 987 

) 
Core Interval Water Sand Silt Clay Shepard's Weight 
number (em) (~) (%) (%) (%) class loss (%) ** 

BC-6 o- 4 66.18 1.01 38.81 60.18 SiC! 31 .82 
6-1o 63.32 2.56 1!0.22 57.22 SiC! 18. 1 ~ 

t 11-15 56.36 11.92 ~2.92 52.16 SiC! 17.75 
16-20 60.09 2.27 41.60 56.13 SiCl 16.23 
22-26 62.94 1.99 113.118 54.53 SiC! 20.54 
36-110 63.88 1. 30 38.~7 60.23 SiC! 15.63 
56-60 61.70 1.45 38.16 60.39 SiC! 15.05 
76-80 61 .85 1. 40 39.77 58.83 SiC! 22.30 
911-98 60.30 1.81 38.27 59.93 SiCl 1 9. 99 

BC-7 0- 11 55.05 2.59 60.45 36.96 ClS1 16.55 
4- 8 56.22 2.68 51 .28 46.011 ClSi 18.72 
9-12 60.63 2.95 50.91 46.111 C!Si 19.02 

12-15 60.711 3.51t 49.49 46.97 ClSi 111.96 
15-18 65.11 11.48 51 . 31 411.15 C!Si 25.54 
20-211 63.79 4.08 46.62 49.30 SiC! 15.15 
26-30 69.98 9.38 43.38 47.24 SiC! 15.25 
32-36 67.33 1.79 46.26 51.95 SiC! 31 • 51 
~0-4lJ 64.42 2.85 47.40 49.75 SiC! 18. 18 
47-50 66.~5 2.76 44.19 53.05 SiCl 11.15 , 50-54 68.62 8.02 43.67 48.31 SiC! 19.38 
60-64 68.92 16.26 35.99 47.76 SiCl 17.87 
70-73 67.22 1.52 48 . 60 ~9.87 SiC! 22.05 
74-78 69.80 1.40 113.32 55.28 SiC! 17.45 

218 0- 4 18.40 92.33 6.32 1. 34 Sa 5.63 
) 6-10 18. 1 5 1 00.00 0.00 0.00 Sa 2.87 

:*includes less than 1% gravel 
weight loss after cleaning approximates the organic and carbonate content 
of the samples 

) 

() 
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Table 12: Trace metal analyses of subsamples taken from gravity cores 

collected on April 21, 1987 

Trace metal concentrations in sediment (dry wt.) 
Core Interval Cr Cu Fe Mn Ni Zn 
number {em) IJ~/g ug /g wt.% l!glg l!g/g ug/g 

BC-1 o- 4 118. 6 19.4 3.24 814 44.2 123.8 
18-22 127.7 43.7 3.82 1024 50.5 115.4 
30-3~ 142.3 99.8 5.26 3088 183.7 567.2 
38-42 11 3. 0 47.7 5.00 2435 96.7 233.5 
45-49 103.3 23.8 4.76 1550 51.2 91.5 
54-58 89.3 16.5 4.88 1210 36.0 86.0 
80-8lJ 61.3 18.0 4.75 1164 42.1 90.4 

BC-2 o- 4* 135.6 45.4 5.02 2289 98.8 298. 1 
22-26 11 6. 9 74.4 4.94 1889 132.0 364.8 
48-52 106. 1 37.2 lJ.90 1865 68.7 197.0 () tc_ 
72-76 101.4 20.3 lJ.54 1329 49.9 114.4 
88-94 102.3 1lJ. 1 4. 61 1021! 49. 1 105.9 

BC-3 o- 4 124.4 32.8 4.03 2960 72.9 251.0 
4- 8 68.4 27.2 3.70 1433 56.7 195.7 

10-14 102.8 24.4 3.57 500 39.3 99.0 ·)Y-16-20 88.3 20.0 3. 20 325 26.4 61.5 
28-32 102. 4 ~2 - 7 5.03 1855 105. 3 349.5 

\\ ~ t. 46-50 * lo-'"'1 97.1 68 .4 4. 35 1622 134;6 346.1 
62-ob 7 4-:-li 35.1 If:""9o-io55 63 .3 fll2.0 
80-84 86.3 1 3. 9 4.87 1099 48.2 105.9 

BC-4 o- !t 106.9 47.5 5. 11 3636 122.2 385.1 
7.5-8.5 109.7 75. 1 5.15 2160 164.6 406.5 

) 12-16 84.8 50.8 4.90 2099 82.4 172.9 
20-24 83.4 32.4 5.08 2520 65.5 160.0 
28-32 79.2 41.1 4.83 1809 50.8 109.4 
40-44 73. 2 36.0 4.83 1458 47.3 . 96.4 
46-50 93.5 28.0 4.75 1135 42.4 95.0 
52-56* 77 .o 25. 7 4.58 990 33.8 91.5 

) 66-70 86.9 16. 6 4.57 1394 36.0 90.9 
82-86 94.5 18. 5 4.46 1573 35.8 84.4 

BC-5 0- 4 116.7 4 3. 1 4.78 3320 81.6 90.0 
5- 9 107.7 !1!1.5 4.60 2060 83.6 272.0 

1 0-tll 1011.6 56.6 5.32 6582 155.8 551.2 
20-24 100.4 53. 1 4.85 1608 91.0 281.2 
30-34 99.6 36. 2 5.20 2094 64.2 201.4 
36-40 104. 2 22.9 5. 26 1780 52.8 142.0 
48-52 102. 2 16.6 4.85 1189 43.6 108.9 
56-60* 88 .7 14.6 4.69 1029 34 . 4 107 . 4 
62-66 115.5 13. 3 4.92 11 4 4 37.5 11 4 .11 

) 72-76 11 3. 9 bdl** 4.67 1184 35.9 1 Oll .lJ 
82-86 11 3. 7 16.2 4.87 1119 33.4 98.0 
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Table 12 (cont.): Trace metal analyses of subsamples taken from gravity cores 
collected on April 21, 1987 

Trace metal concentrations i n sediment (dry wt.) 
Core Interval Cr Cu Fe Mn Ni Zn 
number (em) l-Jg/g l-Jg/g wt.% IJg/g l-Jg/g l-Jg/g 

BC-6 o- 4 172.5 38.5 5.08 1325 76. 1 304.5 

• 6-10 178.4 56.7 4.35 1054 109.6 !!13.1 
11-15 12!!.0 35.0 4.26 939 53.1 157.3 
16-20 120.7 13.0 4.67 11 5!! 33.5 100.4 
22-26 127.8 bdl 4.45 1470 33.0 102 .o 
36-l!O 124.2 15.0 4.38 1904 33.0 105.0 
56-60* 1 t!l. 3 bdl IL73 1575 37.6 105.2 
76-80 118.7 1!!.3 !!.61 161!! 38.2 100.4 
94-98 122.9 14.5 4.57 1630 38 . 7 106.5 

BC-7 0- 4 136.8 !!7 . 6 3.61 1189 58.6 243.3 
4- 8 170.6 54.5 4. 12 959 7!!.4 27!!.2 
9-12 188.7 68.3 !j • 111 87!! 81.9 377.1 

12-15 191 • 2 68.0 4.20 1184 85.8 387.3 
15-18 211.4 71.6 !!.42 820 90.9 1149.5 
20-24 220.6 711.0 !!.28 11 01 98.0 !!!!1.2 
26-30 251.5 79.4 4.11 900 11 9. 7 518.5 
32-36* 227.0 65.6 4.33 97 2 132.6 1178.4 
I.!0-44 230.8 67.9 4.35 1384 135.8 517.5 
47-50 228.9 66.4 4.23 945 1 36. !j 516.5 
50-5!! 232.11 68.3 4. 31 704 169.2 568.9 
60-64 271.9 80.0 4.33 1039 173.5 578.7 
70-73 25!!.!! 74.9 4.10 765 143.0 585.5 
7!!-78 259.2 75.9 4. 41 730 151 . 0 576.0 

218 0- !j 38.9 bdl 0.68 556 1 9. 7 35.5 
6-10 23.7 bdl 0. 26 10 1 3. 1 19.5 

de tection 
l i mit 20.60 12.90 0.01 0. 20 12.05 0.05 

) * **values are averaged over two runs 
bdl .. below detection l i mi t 

40 



Table 13: Azimuths for profile lines and angles between the 
e>stab lished baseline and the profile stations 

Station Az i muth Angle 
(deg) ( deg , min) 

22+00 328 5 11 
2lt+OO 325 It ltlt 
28+00 325 8 52 
30+00 320 97 26 
32+00 330 181 ~1 
36+00 3lt0 191 28 
!tO+OO 3lt0 1914 36 
14~+00 3lt0 195 58 
lt8 +00 3~~ 196 43 
lt9+00 344 196 51 

) 
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Table t 4 : Distance and elevation data for Hart-Miller Island beach profiles 

Date Stadia Distance* Elevation** 
surveyed Profile station ( ft) (ft) 

6 /2lt /86 22+00 CL 17.86 
1 50 1lt.t8 

) 2 100 1 0. 7lt 
3 150 8.03 
4 200 5.95 
5 2lt6 2.79 
6 276 1.04 
7 300 -0.63 

2lt+OO CL 17.77 
1 50 13.96 
2 100 10.90 
3 150 8. Qlj 

4 200 4.99 
) 5 230 2.67 

6 260 1.07 
7 282 -o. 61 

28+00 CL 17.7lt 
1 50 13.62 
2 98 10.60 
3 150 7 . 51 
4 194 2.69 
5 220 1. 51 
6 2lt0 -0.74 

' 30+00 CL 17.80 
1 lt8 14.96 
2 100 11.35 
3 148 6.03 
4 184 2.87 
5 200 1.86 

) 6 220 -o. 11 
+0.04 Error 

32+00 CL 17.73 
1 50 15.06 
2 100 11.90 

) 3 152 7.96 
4 184 3.10 
5 202 1.04 
6 220 -0.70 

0.00 Error 

) 
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Table 14 (cont.): Distance and elevation data for Hart-Miller Island beach 
profiles 

) 

Date Stadia Distance* Elevation ** 
surveyed Profile s t a tion ( ft) ( ft) 

6/25/86 36+00 CL 17.72 
) 1 50 14. 04 

2 100 11.63 
3 150 9. 16 
4 172 7.28 
5 200 3.46 
6 210 2.73 
7 228 1.10 
8 270 -0.77 

40+00 CL 17.68 
1 50 1 4.83 
2 100 11.66 
3 152 9.20 
4 190 5.06 
5 200 4.23 
6 218 2.99 
7 234 1.03 
8 288 -0.73 

44+00 CL 17.82 
1 50 14.64 
2 100 11 • 41 
3 152 7.28 

) 
4 168 4.47 
5 194 2.97 
6 208 0.90 
7 274 -0.78 

48+00 CL 17.87 
1 50 16.62 
2 98 11 • 20 
3 124 8.24 
ll 148 3.36 
5 172 0.83 
6 222 -0.63 

49+00 CL 18.00 
1 50 15.78 
2 100 1 2. 40 
3 148 6.82 
4 190 2.25 
5 200 0.70 
6 264 -0.80 

+0. 01 Error 
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Table 1~ (cont.): Distance and elevation data for Hart-Miller Island beach 
prof Ues 

) 

Date Stadi a Distance * Elevation** 
surveyed Profile station ( ft) ( ft) 

9/15/86 22+00 CL 17.85 
t 1 50 1 ~. 13 

2 100 10.73 
3 1 ~8 8.09 
~ 200 5.93 
5 2~8 2.37 
6 268 2.03 
7 278 0.3~ 
8 32~ -0.79 

2~+00 CL 17.7~ 
1 50 1 3. 91 
2 100 10.83 
3 150 8.06 
4 200 4.94 
5 230 2.6~ 

6 250 2. 17 
7 260 1. !15 
8 320 -0.78 

28+00 CL 17.74 
1 50 1 3. 59 
2 100 10.52 
3 148 7. ~8 
4 158 6.85 

) 5 180 3. 61 
6 198 2.62 
7 208 2.32 
8 224 0.76 
9 268 -0.53 

) 30+00 CL 17.77 
1 50 1 4. 92 
2 100 11 . 22 
3 152 5.70 
4 158 4.83 
5 200 2.09 
6 208 0.75 
7 240 -0.52 

0.00 Error 

) 
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Table 14 (cont.): Distance and elevation data for Hart-Hiller Island beach 

) 
profiles 

Date Stadia Distance* Elevation** 
surveyed Prof H e sta t i on ( ft) ( ft) 

• 9/15/86 32+00 CL 17.75 
1 50 15.00 
2 100 11.91 
3 150 7.51 
4 182 2.82 
5 196 2. 17 
6 202 1.47 
7 250 -0.79 

36+00 CL 17.69 
1 50 14.06 
2 100 11.62 
3 150 9.09 
4 168 7.00 
5 200 3.24 
6 220 2.44 
7 232 0.70 
8 280 -0.78 

0.00 Error 

9/18/86 40+00 CL 17.70 
1 50 1 4. 76 
2 100 11.62 
3 1 48 9.20 
4 200 4.30 
5 220 2.28 
6 230 1.08 
7 264 -0.76 

44+00 CL 17.83 
1 50 14.55 
2 100 11 • 33 
3 148 7.23 
4 220 1.01 
5 250 -0.58 

• 48+00 CL 17.86 
1 50 16.59 
2 100 11.09 
3 148 3.87 
4 156 2.71 
5 180 0. 71 
6 230 -0.79 
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Table 14 (cont.): Di stance and elevation data for Hart-Miller Island beach 
profiles 

• 
Date Stadia Distance * Elevation ** 
surveyed Profile station ( ft) ( ft) 

9/18/86 49+00 CL 17.97 
1 50 15 ~83 
2 100 12.36 
3 146 6.78 
4 200 0.76 
5 290 -1.04 

-0.02 Error 

12/8/86 22+00 CL 17.86 
1 50 1 4. 15 
2 98 10.17 
3 148 8.08 
4 200 6.06 
5 226 4. 12 
6 246 2.57 
7 296 0.27 
8 348 -1.10 

24+00 CL 17.75 
I 1 48 13.93 

2 98 10.88 
3 150 8.01 
4 198 4. 97 
5 214 4. 21 
6 222 3.26 
7 250 2.21 
8 266 0.19 
9 318 -0.83 

28+00 CL 17.71 
1 50 13.57 • 2 100 1 0.52 
3 148 7.49 
4 156 6.88 
5 174 4.20 
6 200 2. 91 
1 230 0.26 
8 288 -0.76 

30+00 CL 17.77 
1 50 14.89 
2 100 11 • 27 
3 148 5.80 
4 200 1.56 
5 212 0.07 
6 268 -0.81 

+0.06 Error 

) 
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Table 1~ (cont.): Distance and elevation data for Hart-Miller Island beach 
profiles 

Date Stadia Distance * Elevation ** 
surveyed Profile station ( ft) ( ft) 

12/8/86 32+00 CL 17.77 
1 50 15.02 
2 98 11 • 8 9 
3 1 ~8 8.07 
It 170 lt.27 
5 206 0.05 
6 260 -0.93 

36+00 CL 17. 71 
1 50 13.99 
2 98 11 .62 
3 1lt8 9.15 
It 172 7. 21 
5 200 3. 31 
6 236 0.47 
7 290 -0.72 

+0 .01 Error 

D 12/23/86 40+00 CL 17.74 
1 50 lit. 85 
2 100 11.73 
3 150 9.51 
4 200 4. 41 
5 212 3. 31 
6 212 2.70 
7 228 1. 42 
8 244 -0.06 

44+00 CL 17.88 
1 50 1 4. 69 

• 2 100 11 • 48 
3 150 7.27 
4 184 3. 11 
5 186 2.~7 
6 200 1. 37 
7 228 -o. 21 

) 
lt8+00 CL 17.93 

1 50 16.65 
2 100 11 • 1 0 
3 152 3.85 
lj 180 1. 39 

) 5 204 -0.63 
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Table 1~ (cont.): Distance and elevation data for Hart-Miller Island beach 
profiles 

Date Stadia Distance * Elevation** 
surveyed Profile stat i on ( ft) (ft) 

D 12/23/86 ~9+00 CL 18.05 
1 50 1 5. 91 
2 100 12.49 
3 150 6.94 
4 196 1. 41 
5 220 -0.66 

+0 .06 Error 

3/23/87 22+00 CL 17.86 
1 50 1 4. 09 
2 100 10.68 
3 150 8.05 

D 4 200 5.92 
5 250 2.50 
6 282 1. 92 
7 296 -0.12 

24+00 CL 17.74 

' 1 50 13.87 
2 100 10.82 
3 150 7~99 
4 200 4.94 
5 256 1. 91 
6 276 -0.26 

28+00 CL 17.69 
1 50 13.53 
2 98 1 o. 47 
3 150 7.43 
4 200 2.68 

) 5 208 1.69 
6 238 -0.34 

30+00 CL 17.77 
1 50 1 4.83 
2 100 11.17 

) 3 150 5.67 
4 174 3.58 
5 190 1.83 
6 220 -0.37 

+0.03 Error 
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Table 14 (cont.): Distance and elevat i on data for Hart-Miller I sland beach 
) prof Hes 

Date Stadia Distance * Elevation** 
surveyed Profile station ( ft) ( ft) 

3/23/87 32+00 CL 17.75 
1 50 1 4. 99 
2 100 11.89 
3 150 7.88 
4 170 4.04 
5 178 2.29 
6 210 -0 . 02 

36+00 CL 17.70 
1 50 14.06 
2 100 11.62 
3 148 9.16 
4 168 7.43 
5 200 2.99 
6 210 2.20 
7 238 -0.07 

40+00 CL 17.71 
t 1 50 14.84 

2 100 11 .70 
3 148 9-33 
4 200 4.38 
5 204 4.05 
6 210 2.33 
7 234 0.27 

+0. 01 Error 

3/24/87 44+00 CL 17.89 
1 50 1 4. 65 
2 100 11.26 

) 3 148 7.08 
4 176 3.84 
5 188 2.20 
6 208 0.49 

liB +00 CL 17.92 
1 50 16.60 
2 100 11 • 05 
3 150 3.20 
4 154 2.30 
5 17!1 0.38 

49 



t 

D 

• 

Table 14 (cont . ): Distance and elevation data for Hart-Miller Island beach 
profiles 

Date Stadia Distance * Elevation ** 
surveyed Profile station (ft) (ft) 

3/24/87 49+00 CL 18.02 
1 50 15.74 
2 100 12.26 
3 150 6.87 
4 170 3.48 
5 184 2.32 
6 198 0.63 

+0.09 Error 

* from centerline (CL) or dike roadway 
** mean low water (MLW) datum 
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Table 15: Sedimentological parameters of samples collected from the 
Hart-Miller Island recreational beach during the April 7-8, 1986 
profiling survey (before beach regrading) 

Stadia Dist.* Elev. ** Gravel Sand Silt/Clay 
Profile station (rt) (ft) (%) (%) (%) Sand size *** 
22+00 1 50 14.86 12. 19 75.15 12.66 Fine to medium 

2 100 10.75 13.51 76.08 10. 41 Very fine to 
very coarse 

3 150 8.20 1.34 93.30 5.36 Fine to coarse 
4 200 6.10 12.34 77.07 10.59 Fine to very 

coarse 
D 5 202 5.90 14.06 80.25 5.69 Fine to very 

coarse 
6 212 4.58 1.72 86.52 11 • 76 Fine to medium 
7 240 3.58 0 99.71 0.29 Well sorted 

fine 
8 248 2. 39 3.43 95.91 0.66 Coarse to very 

coarse 
9 280 0.70 0 99.85 0.15 Fine to very 

coarse 

24+00 1 50 14.03 6.55 89.20 4.24 Fine to medium 
2 100 10.89 3.48 90.82 5.71 Fine to medium 

D 3 150 8.07 7.76 89.70 2.54 Fine to coarse 
4 200 5.10 10.64 84.95 4.41 Fine to coarse 
5 224 3.58 0.11 99.51 0.38 Medium to 

coarse 
6 250 1. 74 0 99.88 0.12 Medium 
7 268 0.64 0 99.87 0. 13 Medium to 

coarse 

28+00 1 50 13.65 12.50 80.98 6.52 Fine to medium 
2 100 10.60 11 • 38 83.43 5.20 Fine to medi um 
3 150 7.53 19.92 74.37 5.71 Fine to medium 

with gravel 
t 4 164 6.54 12.86 82.03 5. 11 Fine to coarse 

5 170 4. 77 0. 19 79.74 20.07 Fine to medium 
6 190 3.36 0 98.63 1.37 Very fine to 

medium 
7 200 2.32 0 99.68 0.32 Fine to medium 
8 228 0.32 0.55 99.30 0.15 Coarse to very 

coarse 

) 
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Table 15 (cont.): Sedimentological parameters of samples collected from the 
Hart-Miller Island recreational beach during the April 7-8, 

' 
1986 profiling survey (before beach regrading) 

Stadia * ** Dist. Elev. Gravel Sand Silt/Clay 
Profile station {ft) (ft) (%) {%) (J) Sand size *** 
30+00 50 11.!.99 8.32 79.90 11 • 78 Very fine to 

medium 
2 100 11 • 51.! 11.!.07 72.62 13.30 Fine to very 

fine 
3 150 6.32 10.1.!3 79.1.! 1 10.16 Fine to medium 
4 152 5.95 1.59 81.!.07 11.!.34 Fine to medium 
5 158 1.!.65 1. 73 95.60 2.67 Medium to 

coarse 
6 180 3.79 3.33 95.55 1.13 Fine 
7 182 2.91.! 1.92 93.88 1.!.20 Fine to medium 
8 200 1. 77 0 99.1.!8 0.52 Fine to medium 
9 210 0.57 0 99.84 0.16 Fine to medium 

32+00 1 50 15.07 11.51 76.63 11 .86 Fine 
2 100 11 • 93 21.49 70.29 8.22 Fine to coarse 

with gravel 
3 150 8.04 14.00 76.95 9.04 Very fine to 

medium 
4 154 7.28 1.38 87.50 11.13 Fine to coarse 
5 164 4.1l1 0.78 97.67 1.55 Fine to very 

coarse 
6 176 3. 91 3.36 94.68 1.96 Fine to coarse 
7 182 2.73 0 99.69 0.31 Very fine to 

fine 
8 206 1.33 0 99.87 0.13 Fine to medium 

36+00 50 1li.t7 17.09 76.28 6.63 Very fine to 
medium 

2 tOO 11 .67 4.59 88.85 6.56 Fine 
3 150 9.03 19.05 73.48 7.47 Fine to medium 

) 4 172 7.17 16.82 74.87 8.30 Fine to medium 
5 188 3.99 1.56 93.57 lj. 88 Fine to medium 
6 198 3.76 23.61 66.98 9.42 Fine to medium 
7 204 2.73 0 99.78 0.22 Fine to medium 
8 234 1.11 0 99.71.! 0.26 Fine to medium 

) 
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Table 15 (cont.): Sed i mentolog i cal parameters or samples collected from the 
Hart-Miller Island recreational beach during the April 7-8, 

' 1986 profiling survey (before beach regrading) 

Stadia Dist.* E:lev.** Gravel Sand Silt/Clay 
Profile station (ft) (ft) (~) (~) (%) Sand size *** 

40+00 1 50 14.97 5.52 87.49 6.99 Fine 
2 100 11.83 60.31 33.61 6.09 Very fine to 

fine 
3 148 9.38 7.44 86.52 6.04 Fine to medium 
4 18ll 6.44 11 .62 81.27 7.10 Very fine to 

coarse 
5 192 4.80 1.38 97.11 1.51 Fine to coarse 
6 196 4.95 
7 200 3.97 0 99.72 0.28 Medium 
8 204 3.85 1. 11 97.61 1.28 Fine to medium 
9 212 2.78 0 99.79 0.21 Fine 
10 238 1.16 0 99.80 0.20 Fine 

44+00 1 50 14.72 25.51 68.85 5.54 Fine to coarse 
2 100 11.51 4. 78 84.46 10.76 Fine to medium 
3 148 7.19 16. 7l.i 77.07 6.20 Fine 
4 16l.i 4.65 1.30 94.61 4.09 Fine to medium 
5 174 3.96 0 77.18 22.82 Very fine to 

fine 
6 176 2.90 0 53.41 46.59 Very fine 
7 200 1.23 0 99.71 0.29 Medium 
8 212 0.99 0 98.62 1.38 Fine to medium 

48+00 1 50 16.67 12 .39 77.52 10.09 Fine to coarse 
2 100 11.39 25.09 66.10 8.82 Fine to medium 

with gravel 
3 132 7.20 7.03 84.62 8.35 Very fine to 

fine 
4 138 5.18 3.42 93.09 3.49 Fine to medium 
5 142 4.74 1.38 97.66 0.96 Fine to very 

) coarse 
6 1l.i4 3.05 2.29 914.39 3.32 Fine to coarse 
7 150 2. 25 0 99.85 0. 15 Medium 
8 180 0.82 23.09 76.61 0.29 Medium to very 

coarse 

) 
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Table 15 (cont.): Sedimentological parameters of samples collected from the 
Hart-Miller Island recreational beach during the April 7-8, 
1986 profiling survey (before beach regrading) 

Profile 

~9+00 

Stadia Dist.* 
station ( ft) 

2 

3 

~ 
5 

6 

7 

8 

50 

t 00 

150 

160 
170 

174 

176 

200 

Elev.** 
( ft) 

15.93 

12.25 

7.17 

5.99 
~-75 

lJ.30 

2.97 

1.18 

* from centerline of dike roadway 
** mean low water (MLW) datum 

Gravel 
(%) 

9.57 

25.41 

20.63 

0 
17.37 

28.9~ 

0 

0 

*** Wentworth size nomenclature (see Table 1) 
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Sand 
(%) 

82.98 

6~.39 

71.56 

99.84 
81 • 81 

62.32 

99.66 

99.67 

Silt/Clay 
(%) 

10.20 

7.81 

0.16 
0.82 

8.74 

0.34 

0.33 

Sand size*** 

Very fine to 
coarse 
Very fine to 
very coarse 
with gravel 
Very fine to 
fine with 
gravel 
Medium 
Fine to very 
coarse 
Fine to coarse 
with gravel 
Very fine to 
medium 
Medium 



Table 16: Sedimentological parameters of samples collected from the 
Hart-Miller Island recreational beach during the June 24-25, 1986 
profiling survey (after beach regrading) 

Stad ia * E:lev. ** Gravel Dist. Sand Silt/Clay 
Profile Station (ft) (ft) (%) (%) (%) Sand size *** 

• 22+00 1 50 14. 18 3.00 91.46 5.53 Fine to medium 
2 100 10.74 32.69 61.!.65 2.66 Fine to coarse 

with gravel 
3 150 8.03 2.00 91.!. 17 3.83 Fine to coarse 
4 200 5.95 2.91 88.95 8.15 Fine to very 

coarse 
I) 5 246 2.79 5.78 93.78 0.41.1 Medium to very 

coarse 
6 276 1.04 0 99.4!1 0.56 Medium 

24+00 1 50 13.96 1.35 96.01 2.54 Fine to medium 
2 100 10.90 1.11!1 94.!17 !!.09 Very fine to 

medium 
3 150 8. ol! 2.26 911.16 3.58 Very fine to 

medium 
l! 200 11.99 0.30 99.28 0.!!2 Fine to medium 
5 230 2.67 !1.00 92.13 3.86 Very fine to 

medium , 6 260 1.07 0.32 99.50 0.18 Fine to very 
coarse 

28+00 50 13 .62 0.26 95.71 !!.03 Very fine to 
fine 

2 98 10.60 1.!1 t 95.86 2. 73 Very fine to 
) medium 

3 150 7.51 11.89 81.98 6. t 3 Very fine to 
fine 

4 19!! 2.69 0.08 99.09 0.83 Very fine to 
medium 

5 220 1.51 0.70 98.09 1. 21 Fine to coarse 
) 

30+00 48 14.96 0.45 93.13 6.!11 Very fine to 
fine 

2 tOO 1 t • 35 0.28 90.07 9.65 Very fine to 
fine 

3 1118 6.03 1.23 91.50 7.26 Very fine to 

' fine 
4 1811 2.87 0 99.38 0.62 Very fine to 

medium 
5 200 1.86 0 99.8!! 0. 16 Medium to 

coarse 

) 
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Table 16 (cont.): Sedimentological parameters of samples collected from the 
Hart-Miller Island recreational beach during the June 
24-25, 1986 profiling survey (after beach regrading) 

Stadia Dist.* Elev. ** Gravel Sand Silt/Clay 
Profile station (ft) (ft) (%) (%) (%) Sand size *** 

32+00 50 15.06 10.01 86.64 3-35 Very fine to 
medium 

2 100 11 • 90 1.18 93.77 5.05 Very fine to 
coarse 

3 152 7.96 4.08 92.16 3.76 Fine to coarse 
4 184 3.10 1. 70 96.60 1. 70 Fine to coarse 
5 202 1.04 0 99.89 0.1 1 Fine to medium 

36+00 50 14.04 19.98 73.70 6.32 Very fine to 
fine 

2 100 11 .63 17.47 76.30 6.23 Very fine to 
medium 

) 3 150 9.16 11 • 94 81.50 6.56 Very fine to 
medium 

4 172 7.28 1.04 92. 14 6.82 Very fine to 
medium 

5 200 3.46 2.24 90.41 7.35 Fine to coarse 
6 210 2.73 0 99.88 0. 12 Fine 
7 228 1.10 o. 12 99.69 o. 19 Fine to medium 

40+00 50 14.83 24.22 69.0li 6.7li Very fine to 
medium 

2 100 11 .66 8.20 86.61 5. 19 Very fine to 
fine 

3 152 9.20 36.37 58.99 4.64 Very fine to 
medium 

4 190 5.06 0.93 95.55 3.52 Fine to coarse 
5 200 4.23 0.38 911. 41 5. 21 Fine to medium 
6 218 2.99 0 99.86 0.14 Fine 
7 234 1.03 0 99.89 0. 11 Fine to medium 

) 
411+00 50 14.6l! 18.00 75.34 6.66 Very fine to 

medium 
2 100 1 1. 41 23.00 71.03 5.97 Fine to coarse 
3 152 7.28 9.00 62.74 28.26 Very fine to 

coarse 
) 4 168 4.47 2.00 91.10 6.90 Fine to coarse 

5 194 2.97 0 99.76 0.24 Fine 
6 208 0.90 0.82 98.94 0.24 Fine to coarse 

) 
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Table 16 (cont.): Sedimentological parameters of samples collected from the • Hart-Miller Island recreational beach during the June 
2!!-25, 1986 profiling survey (after beach regradi ng) 

Stadi a Dist.* Elev. ** Gravel Sand Silt/Clay 
Profile stati on (ft) ( ft) (%} (%) (%) Sand size *** 
!!8+00 50 16.62 26.00 68.lt2 5.58 Fine to very 

coarse 
2 98 11.20 21.43 76.714 1.83 Fine to very 

coarse 
3 124 8.214 27.90 614.80 7.30 Fine to very 

D coarse 
It 148 3.36 0 97.02 2.98 Fine to medi urn 
5 172 0.83 0 99.81 0.19 Medium 

119+00 50 15.78 311.00 59.05 6.95 Fine to very 
coarse with 
gravel 

2 100 1 2.140 27.00 66.33 6.66 Very fine to 
very coarse 

3 1148 6.82 !!1.00 52.1!8 6.52 Very fine to 
very coarse 

t 
with gravel 

4 190 2.25 0 99.25 0. 75 Medium 
5 200 0. 70 0.42 99~51 0.07 Coarse to 

very coarse 

* from centerline of dike roadway 
** mean low water (MLW) datum 
*** Wentworth size nomenclature (see Table 1) 

) 

) 

57 



Table 17: Sedimentological parameters of samples collected from the 
D Hart-Miller Island recreat i onal beach duri ng the March 23-24, 1987 

profiling survey (before beach regrading} 

Stadia Dist.* Elev.** Gravel Sand Silt/Clay 
Profile station ( ft) (ft) (%) (%} (%) Sand size *** 
22+00 1 50 1 4. 09 4.69 90.39 4. 91 Fine to medium 

2 100 . 10.68 4.62 90.27 5. 11 Medium 
3 150 8.05 8.00 86.86 5.14 Fine to medium 
4 200 5.92 2. 91 84.22 12.88 Fine to medium 
5 250 2.50 0.30 99.03 0.67 Medium 
6 282 1.92 0.25 99.51 0.25 Medium 

24+00 1 50 13.87 1.18 96.03 2.79 Medium 
2 100 10.82 11 • 69 83.87 4.44 Medium 
3 150 7.99 4.38 91.50 4.12 Medium 
4 200 4.94 2. 10 86.42 11.48 Fine 
5 256 1. 91 0.95 98.81 0.24 Medium 

28+00 1 50 13.53 2. 10 91.99 5. 91 Medium 
2 98 10.47 9.64 85.85 4.50 Medium 
3 150 7.43 0. 73 87.46 11 • 82 Fine 
4 200 2.68 0.00 99.27 0.73 Medium 

) 5 208 1.69 o. 15 99.52 0.33 Medium 

30+00 50 14.83 4.09 83.56 12.35 Medium 
2 100 11 • 17 5.81 82.52 11 • 67 Fine to medium 
3 150 5.67 2.75 80.20 17.05 Medium 
4 174 3.58 0.53 86.12 13.35 Medium 
5 190 1.83 0.16 99.56 0.28 Medium 

32+00 50 14.99 6.66 81.04 12.30 Medium 
2 100 t 1.89 2.81 86.06 t 1.12 Medium 
3 150 7.88 3. 10 86.53 1 o. 38 Medium 
4 170 4.04 2.88 92.57 4.54 Medium to 

) coarse 
5 178 2.29 0.09 89.27 10.65 Fine to medium 

36+00 1 50 14.06 2.96 84.79 12.25 Fine to medium 
2 100 11.62 0.00 92.91 7.09 Medium 

• 3 148 9.16 1.37 89.59 9.04 Medium 
4 168 7.43 8.46 82.4!1 9.09 Medium 
5 200 2.99 0.20 98.42 1.38 Medium 
6 210 2.20 0.00 99.55 0.45 Medium 

58 



, 

, 

Table 17 (canto): Sedimentological parameters of samples collected from the 
Hart-Miller Island recreational beach during the March 
23-2~, 1987 profiling survey (before beach regrading) 

Stadia Disto* 
Profile station (ft) 

!10+00 

44+00 

48+00 

49+00 

* 

1 
2 
3 
!j 

5 
6 

1 
2 

3 
4 
5 

1 
2 
3 
4 

1 
2 
3 
4 
5 

50 
100 
148 
200 
204 
210 

50 
100 

148 
176 
188 

50 
100 
150 
154 

50 
100 
150 
170 
184 

Elevo** Gravel Sand 
(%) (ft) (%) 

1llo84 
11 0 70 
9o33 
4o38 
4o05 
2o33 

1 4 0 65 
11 0 26 

7o08 
3o84 
2o20 

16o60 
11o05 
3o20 
2.30 

15o74 
12o26 
6.87 
3oll8 
2o32 

1.77 89o67 
5o40 81.96 
llo10 84.93 
2o12 89o10 

missing 
OoOO 99.58 

7o50 
1 4 0 66 

8o81 
2oll4 
OoOO 

16o39 
7.83 
OoOO 
OoOO 

35o42 
34.00 
9o17 
7o87 
OoOO 

81.75 
75.15 

84.96 
82o~2 
99o53 

73o93 
87o97 
98.97 
99.07 

52o32 
58o77 
81 0 98 
90o67 
99o8ll 

** from centerline of di ke roadway 
mean low wat er (MLW) datum 

*** Wentworth s i ze nomenclature (see Table 1) 
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Silt/Clay 
(%) Sand size*** 

8o56 
12o 64 
1 Oo 97 
8o 77 

1 Oo 75 
1 0 ~ 18 

6.22 
15 0 14 

Oo47 

9.69 
4o19 
1.03 
Oo93 

12o 26 
7o24 
8o86 
1 0 45 
Oo16 

Fine to medium 
Fine to medium 
Fine to medium 
Fine to medium 

Medium 

Fine to medium 
Very fine to 
fine 
Medium 
Fine 
Medium 

Medium 
Fine 
Medium 
Medium 

Medium 
Fine 
Fine to medium 
Medium 
Medium 



J 

) 

REFERENCES 

Bouchard, H.; Moffitt, F. 1965. Surveying: Scranton, PA; The Haddon Craftsmen, Inc., 
p.,32-86. 

Butler, L.R.P. 1975. Application of Atomic Absorption Spectrometry in Geochemistry, 
in Dean, J.A.;Rains, T.C.(eds.) Flame Emission and Atomic Absorption Spectrome
try: Volume 3-Elements and Matrices: New York; Marcel Dekker, Inc.; pp. 510-547. 

Cantillo, A.Y. 1982. Trace Elements Deposition Histories in the Chesapeake Bay: 
Unpubl. PhD dissertation, Univ. of MD, Chemistry Dept.; College Park, MD; 298 p. 

Emmel, R.H.; Sotera, J.J.; Stux, R.L. 1977. Atomic Absorption Methods Manual: Volume 
I-Standard Conditions for Flame Operation : Instrumentation Laboratories, Inc.; 
Analytical Instrumentation Division. 

Halka, J. 1987. LORAN-C Calibration in Chesapeake Bay : Baltimore, MD; MD Geol. 
Survey Report of Investigations 47; 34 p. 

Kerhin, R.T.; Halka, J.P.; Hennessee, E.L.; Blakeslee, P.J.; Wells, D.V.; Zoltan, N.; 
Cuthbertson, R.H. 1983. Physical Characteristics and Sediment Budget for Bottom 
Sediments in the Maryland Portion of Chesapeake Bay: Final Report to the U.S. 
Environmental Protection Agency (Contract No. EPA R805956): Baltimore, MD; 
MD Geol. Survey; 190 p. 

Shepard, F.P. 1954. Nomenclature based on sand-silt-clay ratios; Jour. Sed. Petro
logy; 24:151-158. 

Sinex, S.A.; Cantillo, A.Y.;Helz, G.R. 1980. Accuracy of acid extraction methods for 
trace metals in sediments; Anal. Chern.; 52:2342-2346. 

Sinex, S.A.; Helz, G .R. 198 I. Regional geochemistry of trace metals in Chesapeake 
Bay sediments; Environ. Geology; 3:315-323. 

Suhr, N.H.; lngamells, C.O. 1966. Solution techniques for analysis of silicates, 
Anal. Chern.; 38:730-734. 

Van Loon, J.C. 1980. Analytical Atomic Absorption Spectroscopy: Selected Methods: 
New York, Academic Press, 337 p. 

60 



t 

• 

) 

) 

) 

) 

Sixth Data Report 
Project III - Benthic Studies 

May 1988 

by 

Dr. Linda E. Duguay, Co-Principal Investigator 
Dr. Kenneth R. Tenore, Co-Principal Investigator 

Mr. Hayes T. Pfitzenmeyer, Consultant 

to 

Tidewater Administration 
Maryland Department of Natural Resources 

Annapolis, Maryland 2140 I 



) 

) 

) 

Benthic Data Report 

Sixth Year 

The results of benthic samples collected during scientific cruises to Hart-Miller Island 
Containment Facility are presented in this report. The sampling dates were December 17-18, 
1986, April 13- 14, 1987, and August 24- 25, 1987. Sampling was conducted from the University 
of Maryland's R/V ORION. 

Eighteen stations, as illustrated in Figures 1 (CBL-Designation) and 2 (State Station No.), 
were sampled on each of these visits. Five stations (with the HM prefix) are reference sites., 
and have been sampled since the inception of the project. Eight stations (with S designa
tions) around the perimeter of the island represent the nearfield experimental benthic stations. 
Five stations (with an R designation) are epifaunal sampling sites, and these samples were 
obtained from the piers nt various locations around the island. 

Benthic data obtained at each site for each monitoring period is presented on a separate 
page. Station logistics and ecological data collected at each station are also presented on the 
data sheets. 

Benthic infaunal samples were obtained with a 0.05 m2 Ponar grab. Three replicates 
samples were obtained at each station. These samples were washed separately on a 0.5 mm 
mesh-opening screen. Samples were preserved in 10% formalin and later stored in 70% ethyl 
alcohol. Epibenthic samples were obtained by a SCUBA diver scraping a qualitative sample 
f rom concrete pilings, which are located about SO' from the stone riprap wall of the contain
ment facility and from a reference site located on a navigational beacon at the Pleasure Island 
Channel. Samples were taken from about 1- 1.3 m and 2-3 m below the water surface. These 
samples were also processed on the 0.5 mm screen. 

Individual specimens in benthic samples were identified to the lowest taxonomic unit 
possible. Counts were made on individuals or head sections of pieces of specimens. The 
attached data sheets present the actual number of individuals recorded for each of the three 
replicate samples at the quantitative reference and nearfield stations. Colonial forms and 
qualitative epibenthic samples were classified to four densities, very abundant (I), abundant 
(2), common (3), and present (4). These quaHtative designations are recorded on the data 
sheet for these five epibenthic stations. 
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DATE 12-17-1986 SAMPLE METHOD ponar grab TIME 13:17 TIDE Ebb 

STATION NO. XIFS710 LAT. 39°15'39" LONG. 76°20'57-" 

WATER DEPTH ~ WATER TEMP. 

SPECIES 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

SPECIES 

Diadumene 1eucolena 
Micrura leidyi 
Heteromastus filiformis 
Melinna sp. 
Nereis succinea 
Scoloplos fragi1is 
Pectinaria gouldi 
Eteone heteropoda 
Polydora ligni 
Scolecolepides viridis 
Streblospio benedicti 
Hypanio1a grayi 
Limnodrilus hoffmeisteri 
Tubificoides sp. 
Capitella capitata 
Ischadium recurvus 
Congeria leucophaeta 
Littoridinops sp. 
Macoma ba1thica 
Macoma mitchelli 
Rangia cuneata 
Mya arenaria 
Hydrobia sp . 
Stiliger niger 
Doridella obscura 
Balanus improvisus 
Balanus subalbidus 
Leucon americanus 
Cyathura polita 
Cassidinidea lunifrons 
Edotea triloba 
Neohaustorius biarticu1atus 
Gammarus palustris 
Leptocheirus plumulosus 
Corophium lacustre 
Gammarus daiberi 
Gammarus tigrinus 
Melita nitida 
Chirodotea almyra 
Monoculodes edwardsi 
Chironomid sp . 
Rithropanopeus harrisi 
Gammarus mucronatus 
Cordylophora caspia 
Garveia franciscana 
Stylochus ellipticus 
Membranipora tenuis 
Victorella pavida 

WATER SAL. 

GRAB 1 GRAB 2 

1 

2 13 
1 

1 3 

2 

1 
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GRAB 3 

10 

2 
1 

3 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



DATE 12·17-1986 SAMPLE METHOD ponar grab TIME 11:46 TIDE Ebb 

STATION NO. XIF5406 LAT. 39~15'25" LONG. ~ 

WATER DEPTH 12' WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Dia~umene 1euco1ena 1 
2 M!ciura leid~! 2 
3 He!;;~romastus filiformis 3 3 
4 M~linna sp, 4 
5 t!ere1s succinea 6 10 11 5 
6 S£o1op1os fragili~ 6 
7 P~ctinaria gould! 7 
8 E~~Qne hete[opod~ 8 
9 fo].~do[a 1ign1 9 

10 ~£Qlecolepides V!I!dis l 1 10 
11 Stx:eblosgio bened!cti 1 11 
12 H:maniola gra~i 12 
13 L!mnodrilus hoffm~isteri 13 
14 Tubificoides sg, 14 
15 Capitella cagit§t~ 15 
16 ls£b~dium recurvus 1 1 16 
17 CQngex:ia leucophaeta 17 
18 L!ttoridinops sg, 18 
19 Macoma bal t hica 19 
20 M~coma mitchel1i 1 20 
21 Rangia cuneat:a 21 
22 M~~ arenaria 22 
23 H~dx:obia sp. 23 
24 S!;;iliger niger 24 
25 Dor1de1la obscura 25 
27 Bal anus impr ovisu§ 143 155 130 27 
28 §al anus suba1bi dus 1 28 
29 L~ucon americanus 29 
30 C::£a!;;hura polita 30 

) 31 Cassidinidea l uifrons 3 10 7 31 
33 EgQ t ea t riloba ~3 
34 Neobaustorius biart iculatus 34 
35 Gammarus pa1ustr1~ 35 
36 Leg t:ocheirus p l umu1osus 36 
37 Co[ophium lacus tre 2 37 
38 G~mmarus da iber i 38 
39 Gammarus tigr i nus 39 
40 Melita ni t ida 1 3 40 
41 Chi rodotea almyra 41 
42 MonQculodes edwardsi 42 
4 3 Chi,!:onomid sg. 4~ 
44 Ri t h[opanope us harris i 3 3 7 44 
45 Gammar us mucronatus 45 
46 Cordylophora caspia 46 
47 Garveia francis cana 47 
48 St::£lochus el 1 ipti~us 48 
49 M~mbranipora ten~is V.Abun . A bun . Abun . 49 
50 Vic t orell a pavida 50 
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DATE 12-17-1986 SAMPLE METHOD ponar grab TIME 11:18 TIDE Ebb 

STATION NO . XIF4811 LAT. 1.2.0 14'50" LONG . ~21'07" 

WATER DEPTH 15' WATER TEMP . 

SPECIES 
NO . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
4 3 
44 
45 
46 
47 
48 
49 
50 

SPECIES 

Diadumene 1eucolena 
Micrura leidyi 
Heteromastus filiformis 
Melinna sp. 
Nereis succinea 
Scoloplos fragilis 
Pectinaria gou1di 
Eteone heteropoda 
Polydora ligni 
Scolecolepides viridis 
Streblospio benedicti 
Hypaniola grayi 
Limnodrilus hoffmeister! 
Tubificoides sp . 
Capitella capitata 
Ischadium recuryus 
Congeria 1eucophaeta 
Littoridinops sp. 
Macoma balthica 
Ma coma mitchell! 
Rangia cuneata 
Mya arenaria 
Hydrob ia sp. 
Stiliger n i ger 
Doride1la obscura 
Balanus improvisus 
Balanus subalbidus 
Leucon americanus 
Cyathura polita 
Cass idini dea luni frons 
Edo t ea triloba 
Neohaus torius biart icul a t us 
Gammarus pa lustris 
Leptoche i r us plumulos us 
Corophium lacustr e 
Gammarus da iberi 
Gammar us t i grinus 
Melita ni tida 
Ch i rodo tea almyra 
Monoculodes edwardsi 
Chir onomid s p . 
Rithropanopeus harris i 
Gammarus mucrona t us 
Cordyl ophora c asp ia 
Garve i a francisca na 
Styl ochus el l i p t icus 
Membranipora t enu i s 
Vic t orel la pavida 

WATER SAL. 

GRAB 1 GRAB 2 

2 1 
16 16 

1 1 

22 8 

1 1 
6 
2 14 

2 

8 7 

54 7 
2 3 
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GRAB 3 

3 
10 

17 

5 
4 

6 

1 

26 
2 

pr es. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

· 1s 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
3 5 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
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DATE 12-17-1986 SAMPLE METHOD ponar grab TIME 10:45 TIDE Ebb 

STATION NO. XIF4715 LAT. 39°14'40" LONG. 76°21'28" 

WATER DEPTH 14' WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
2 Micrura 1eidyi 1 2 
3 Heteromastus fi1iformis 24 18 23 3 
4 Me1inna sp. 4 
5 Nereis succinea 2 2 2 5 
6 Scolop1os fragilis 6 
7 f~~t1n~t1~ gQyldi z 
8 Eteone hetetopoda 1 1 8 
9 fol::t:QQra ligni 9 

10 Scoleco1epides viridis 8 11 4 / 10 
11 St~eb1ospio benedicti 11 

~ 12 Hypaniola grayi 12 
13 Limnodri1us hoffmeisteri 13 
14 Tubificoides sp, 14 
15 Capitella capitata 15 
16 Ischadium recurvus 16 
17 Congeria leucophaeta 17 .. 18 Littoridinops sp. 18 
19 Macoma balthica 3 19 
20 Macoma mitchelli 5 6 5 20 
21 Rangia cuneata 3 3 8 21 
22 Mya arena ria 22 
23 Hydrobia sp. 23 

) 24 Stiliger n i ge r 24 
25 Dori dell a obscura 25 
27 Balanus i mp r ovisu s 27 
28 Ba l anus subal b i dus 28 
29 Leucon americanus 29 
30 Cyathura pol ita 8 7 5 30 
31 Cas s idini dea lunifr ons 31 
33 Edo tea t riloba 2 33 
34 Neohaus t orius b iar ticulatus 34 
35 Gammarus pa lus tris 35 
36 Lep t oche i rus plumu1osus 19 15 23 36 
37 Cor ophi um lacustre 2 37 
38 Gammarus daiberi 38 
39 Gammar us ti gr i nus 39 
40 Melita nitida 1 1 40 
4 1 Chirodotea a l myra 41 
4 2 Monoculodes· edwards i 42 

) 
43 Chironomid s p. 2 43 
44 Rithr opanopeus harr i s i 44 
45 Gammarus mucronatus 45 
4 6 Cordylophora casp ia 46 
4 7 Gar veia franc iscana 47 
48 Styl ochus e llipticus 48 
4 9 Memb ranipora t enu is 49 
50 Vi c t or e l l a pavida 50 

68 
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DATE 12-17-1986 SAMPLE METHOD ponar grab TIME 10:35 TIDE Lt. Ebb 

D STATION NO. XIF4420 lAT. 39°14'23" LONG. 1Q0 22'00" 

WATER DEPTH 19' WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
2 t:Uc!Uia leid~i 2 1 2 
3 Heteiomas~us {iliformis 25 13 3 3 
4 Melinna. sp, 4 
s Neieis succinea. 2 68 11 5 
6 ScoloRlos fra.gilis 6 
7 Pect!naria gouldi 7 
8 Eteone heteroRoda. 8 
9 Po1~doi;:a lh:ni 9 

10 Scole~oleRides v!r!dis 1 10 
11 StreblosRio benedicti 2 3 10 11 
12 H~an!o1a gra~i 12 
13 Limnodrilus hoffmeisteri 13 
14 Tubificoides SR, 14 
15 Ca.Qitella capitata 15 
16 Ischadium recurvus 16 
17 Congeria leucophaeta 1 / 17 

' 18 LittoridinoQs sp. 18 
19 Macoma ba1thica 19 
20 Macoma mitchelli 5 1 20 
21 Ra.ngia. cunea.ta. 4 21 
22 M~a arenaria 22 

) 
23 H~drobia SQ. 23 
24 Stiliger niger 24 
25 Doridella obscura 25 
27 Balanus imRrovisus 3 2 27 
28 Balanus subalbidus 28 
29 Leucon a.merica.nus 29 
30 C~athura ROlita 2 10 13 30 

) 31 Ca.ssidinidea lunifrons 31 
33 E.dotea. triloba 2 33 
34 Neohaustorius biarticulatus 34 
35 Gammarus Qalustris 35 
36 LeQtocheirus Qlumulosus 76 0 2 36 
37 Corophium lacustre 37 9 4 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus 1 39 
40 Melita nitida 1 1 40 
41 Chirodotea almyra 41 
42 Monoculodes edwardsi 42 
43 Chironomid SQ. 43 
44 RithroQanopeus harrisi 15 7 44 
45 Gammarus mucronatus 45 
46 Cord~loQhora casQia 46 
47 Garveia franciscana 47 
48 Stylochus elliQticus .48 
49 MembraniQora tenuis Qre ~ . 49 
50 Victorella Qavida so 

fiq 
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DATE 12-17-1986 SAMPLE METHOD ponar grab TIME 10:08 TIDE slack 

STATION NO. XIF4327 LAT. 39°14'17" LONG. 76°22'41" 

WATER DEPTH 10' WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 

1 Dia dumene 1eucolena 
2 Micrura 1eidvi 2 2 
3 Heteromastus filiformis 71 51 
4 Melinna sp. 
5 Nereis succinea 1 1 
6 Scoloplos fragilis 
7 Pectina r ia gou1di 
8 Eteone heteropoda 6 3 
9 Polydora ligni 

10 Sco1ecolepides viridis 9 3 
11 Streblospio benedicti 2 6 
12 Hypanio1a grayi 
13 Limnodrilus hoffmeister! 
14 Tubificoides sp. 
15 Capitella capitata 
16 Ischadium recuryus 
17 Congeria leucophaet a 
18 Littoridinops sp. 
19 Macoma ba1thica 20 20 
20 Macoma mi tche1li 4 6 
21 Rangia cuneata 2 
22 Mya arenaria 
23 Hydrobia sp. 
24 Stiliger niger 
25 Doridella obscura 
27 Ba lanus improvisus 
28 Balanus s ubalbidus 
29 Leucon americanus 
30 Cyathura polita 9 4 
31 Ca s s idinidea lunifrons 
33 Edotea triloba 10 1 
34 Ne ohaustorius biart iculatus 
35 Gammarus palustr is 
36 Leptocheirus plumulosu s 269 257 
37 Corophium lacustre 43 29 
38 Gammarus daiberi 
39 Gammarus t igrinus 
40 Meli t a nitida 2 2 
41 Chirodotea almyra 1 
42 Monocu1odes edwardsi 
43 Chironomid s p. 1 2 
44 Ri t hropanopeus harrisi 
4 5 Gammarus mucronatus 
46 Cor dylophora c aspia 
47 Garveia franciscana 
48 Stylochus el 1ipticus 
49 Membra nipora t enuis 
50 Vic t orella pavida 

,70 

GRAB 3 

7 
63 

3 

17 

9 
1 

61 
10 

14 

5 

219 
28 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
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DATE 12-17-1986 SAMPLE METHOD ponar grab TIME 11:37 TIDE Ebb 

STATION NO. XIG5405 lAT. 39°15'23" LONG. 76°20'28" 

WATER DEPTH 125~ATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
2 Micrura leid::£1 2 
3 Heteromastus filiformis 3 1 3 
4 Melinna sp, 4 
5 Nereis succinea 4 4 5 
6 Scoloplos fragilis 6 
7 Pectinaria gouldi 7 
8 Eteone heteropoda 8 
9 Pobdo[a ligni 9 

10 Scolecolepides vi[idis 1 1 10 
11 Streblospio benedicti 11 
12 H::£Paniola gray:i 12 
13 Limnodrilus hoffmeister! 13 
14 Tubificoides sp, 14 
15 Capitella capitata 15 
16 !schadium recurvus 16 
17 Congeria leucophaeta 1 17 
18 Littoridinops sp. 18 
19 Macoma ba1thica 1 19 
20 Macoma mitche11i 1 2 / 20 
21 Rangia cuneata 1 1 21 
22 M::£a arenaria 22 
23 H::£drobia S:Q. 23 

J 24 Stiliger niger 24 
25 Doride11a obscura 25 
27 Balanus improvisus 2 1 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 C:i:athura polita s 2 1 30 

) 31 Cassidinidea lunifrons 1 31 
33 Edotea triloba 33 
34 Neohaustorius biarticulat us 34 
35 Gammarus palustris 35 
36 Leptocheirus p1umu1osus 10 1 36 
37 Corophium lacustre 2 37 

) 38 Gammarus daiberi 38 
39 Gammarus tigrinus 39 
40 Melita nit ida 1 " 40 
41 Chirodotea a1my:ra 41 
42 Monoculodes edwardsi 42 
43 Chironomid sp. 43 

) 44 Rithropanopeus harrisi 4 ,.. 1 44 
45 Gammarus mucronatus 45 
46 Cordylophora caspia 46 
47 Garveia franciscana 47 
48 St;:Llochus ellipticus 48 
49 Membranipora tenuis pres. 49 
so Victorella pavida so 

71 
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DATE 12-17-1986 SAMPLE METHOD ponar grab TIME 10 : 23 TIDE slack 

STATION NO. XIF4s?t LAT. 39°14'08" LONG. li0 22'24" 

WATER DEPTH 14' WATER TEMP. WATER SAL. 

SPECIES 
NO . SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene 1eucolena 1 
2 Mic[ura leidyi 3 2 
3 HeS;;e[Qrnastus fiU.fomi,s 4 2 12 3 
4 Melinna SI!, 4 
5 Ne[e!s succinea 1 1 1 5 
6 ScoloR1os fr~gilis 6 
7 Pectj,naria gouldi 7 
8 Eteone hete[ORoda 8 
9 fo 1ydora 1i gni 9 

10 Sco1e~Q1eRides viridis 2 1 10 
11 Streblosi!io benedicti 1 1 1 11 
12 H:manio1a gray! 12 
13 Limnodrilus hoffmeisteri 13 
14 Tubif!coj,des SI!, 14 
15 Cai!ite11a caRitata 1S 
16 Ischadium recurvus 16 
17 Gongeiia 1eucophaeta 17 
18 Litto[idinORS sp. 18 
19 Macom~ balthica 1 1 19 
20 Macoma mitche1!i 1 1S 4 20 
21 Rang15! cuneata 1 21 
22 Mya ~renaria 22 
23 Hydrobia SR, 23 
24 Stil1ger niger 24 
25 Doridel1a obscura 25 
27 Balanus imRrovi§US 27 
28 Balanus suba1bidus 28 
29 Leucon americanus 29 
30 Cyathura I!01ita 3 7 2 30 
31 Cass1dinidea lunifrons 31 

) 33 Edotea triloba 33 
34 Neohi!ustorius biarticulatus 34 
35 GammaiUS Ralustris 3S 
36 LeRtocheirus Rlumulosus 24 19 21 36 
37 Corophium lacustre 2 1 2 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus 39 
40 MelitS! nitida 40 
41 Chirodotea almyra 41 
42 Monoculodes edwardsi 42 
43 Chironomid SR. 2 1 43 
44 Rithiopanopeus harrisi 44 
45 Gammarus mucron2tUS 45 
46 Cordy!oRhora casRia 46 
47 Garveia franc iscana 47 
48 Stylochus ellipticus 48 
49 Membranipora tenuis 49 
so Vic torella Ravida so 
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DATE 12~17-1986 SAMPLE METHOD ~onar grab TIME 09:52 TIDE Slack 

STATION NO. 
~MI\o 

XIF 325 lAT. 39°13'17" LONG. ll~22'30" 

WATER DEPTH 17' WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
2 Micl::ura leidy:i -~ 7 " 3 2 
3 Het~tomastus fil!formis , 37 -. 41 24 3 
4 Me1inna s~, 4 
5 Nereis succinea . 1 5 
6 ScoloR1os fragi1is 6 
7 Pe~tinaria gould! 7 
8 ~t~Qne hetel::ORoda -... 1 1 1 8 
9 foly:2ora ligni 9 

10 ScQl~co1e~ides Vii!Qis 2 10 
11 ~tiehlosRio bened;f.cti 5 2 2 ll 
12 Hnaniola gray:i 12 
13 Limnodrilus hoffme!steri 13 
14 Iul!ificoides SR, 14 
15 Ca~itella ca~itata 15 
16 Is~hadium recurvus 16 
17 Cong~~ia leucoRhaeta 17 

t 
18 Litto[idinoRS SR, 18 
19 Ma~oma balthica 1 2 19 
20 Macoma mitchell! 3 4 1 20 
21 Rang!a cuneata 21 
22 M:ta arenaria 22 
23 H:tdl::obia s~, 23 

) 
24 Stiliger niger 24 
25 Do~!della obscura 25 
27 Balanus im2rovisus 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 Cy:athura ROlita 8 6 9 ~0 

) 
31 Ca§sidinidea 1unifrons 31 
33 Edotea triloba 33 
34 NeQbaustorius biarticulatus 34 
35 Gammarus 2alustris 35 
36 LeRtocheirus ~lumulosus 110 237 150 36 
37 Coro2hium lacustre 37 
38 Ga!!l!!!arus daiberi 38 
39 Gammarus tigrinus 39 
40 Melita nitida 3 4 3 40 
41 Chirodotea alm:tra 41 
42 Monoculodes edwardsi 42 
43 Chironomid s~. 43 
44 Rithro~anoEeus harrisi 1 44 
45 Gammarus mucronatus 45 
46 Cord:tlo2hora casQia 46 
47 Garv~ia franciscana 47 
48 Sty:lochus elliQticus 48 
49 MembraniQora t enuis 49 
so Victorella Qavi da so 
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DATE 12~17~1986 SAMPLE METHOD Qonar grab TIME 13;53 TIDE Ebb 

STATION NO. 
HM 1-;.. 

XIG7689 LAT. 39°16'58" LONG. 76°18'51" --
WATER DEPTH 13' WATER TEMP. WATER SAL. 6)C-
SPECIES 

NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

) 1 Diadumene 1euco1ena 1 
2 Micrura leid~i 2 
3 Het~:r;:omas~us filifQimi~ ~ 1 2 3 
4 M~11nna s~. 4 
5 Nex:eis succinea 2 5 
6 S~o1o~los fx:agi11s 6 
7 fe~tinax:ia gouldi 7 
8 Et~one hetero~oda 1 1 8 
9 f2l:£dQre ligni 9 

10 Scoleco1e~ides v1I1dis 10 8 10 10 
11 Streblos~io benedicti 11 
12 H~eniola gx:ay:1 12 
13 Limnodri1us boffm~!steri 13 
14 Iubifico:!des s~, 14 
15 Ca~itella ca~itata 15 
16 Is~hadium recurvu§ 16 
17 CQngeria leuco~haeta 17 
18 Litto:t:id!no~s s~, 18 
19 Macoma balthica 1 19 
20 MacQma mitche11i 7 6 3 20 
21 Rangia cuneata 14 4 8 21 
22 M~S! arenaria 22 
23 Hy:d:r;:obia s~, 23 
24 ~tUiger niger 24 
25 Dor:!della obscux:a 22 
27 Belanus im~rovisus 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 C~athura ~o1ita 9 4 4 30 
31 Cas~idinidea lunifrons 31 

• 33 Edotea triloba 33 
34 N~obaustorius biarticulatus 34 
35 Gammarus ~alustris 35 
36 Legtocheirus g1umulosus 88 121 94 36 
37 Coroghium lacustre 4 3 2 37 
38 Gammarus daiberi 38 

) 39 Gammarus tigrinus 39 
40 Melita nitida 3 2 2 40 
41 Cbirodotea alm~ra 41 
42 Monoculodes edwardsi 42 
43 Chironomid sg. 1 43 
44 RithroQanoQeus harrisi 44 
45 Gammarus mucronatus 45 
46 Cord~1oQhora casQie 46 
47 Garveia franciscana 47 
48 St~1ochus elliQticus 48 
49 MembraniQora tenuis 49 
so Victorella Qavida 50 
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DATE 12-17-1986 SAMPLE METHOD ponar grab TIME 15:48 TIDE Ebb 

STATION NO. XIF5145 LAT . 39°14'39" LONG. 76°23 ' 55" 
t 

6P-WATER DEPTH 10' WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leuco1ena 1 
2 Micrura 1eidyi 2 7 2 2 
3 Heteromastus filiform!§ 4 6 7 3 
4 M~Unna sp. 4 
5 Nereis succinea 2 1 1 5 
6 ScoloQlo~ fragilis 6 
7 Pectinaria gouldi 7 
8 Eteone heteiOQOda 39 31 24 8 
9 folydoia ligni 9 

10 ScolecoleQides viridi~ 2 l 10 
11 StreblosQio bene~icti 13 3 11 
12 H::LQanio1a gi;:ayi 12 
13 Limnodiilus hoffmeister! 13 
14 Iubificoides SQ. 14 
15 Cagitel1a caQitata 15 
16 I~chadium recurvus 16 
17 Congeria 1eucophaeta 17 
18 Littoridinops SQ. 18 
19 Macoma ba1thica 28 37 n 19 
20 Macoma mitchelli 6 12 11 20 
21 Rangia cuneata 8 4 5 21 
22 Mya arenaria 22 
23 Hydrobia sp, 23 
24 Sti.liger niger 24 

) 25 Doiide11a obscura 25 
27 Balanus improvisus 27 
28 Balanus suba1bidus 28 
29 Leucon americanus 29 
30 Cyathura QOlita 3 1 4 30 
31 Cassidinidea lunifrons 31 

) 33 S:dotea triloba 4 9 6 33 
34 Neohaustorius biart iculatus 34 
35 "Gammarus palustris 35 
36 Leptocheirus p1umulosus lS S 66 100 36 
37 CoroQhium lacustre 9 1 3 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus 1 39 
40 Melita nitida 11 3 4 40 
41 Chirodotea almyra 41 
42 Monoculodes edwardsi 42 
43 Chironomid SQ . 3 4 3 43 
44 Rithropanopeus harrisi 44 
45 Gammarus mucronatu~ 45 
46 Cordylophora caspia 46 
47 Garveia franciscana 47 
48 Sty1ochus ellipticus 48 
49 Membranipora tenui$ 49 
so Victorella pavida so 

75 
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DATE 12 -17-1986 SAMPLE METHOD :Qon.ar grab TIME 13:33 TIDE Ebb 
/-JM7 

STATION NO . XIF6388 LAT. 39°16'15" LONG. 76°20'50" 
) 

WATER DEPTH 13' WATER TEMP. WATER SAL. 0~ 
SPECIES 

NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Di~dumene 1euco1ena 1 
2 Micrura leid::Li 2 
3 Heteromastus filifo[mis 1 3 l 3 
4 Mel i nna SI!, 4 
5 Hereis succinea 1 5 
6 Scolo:Ql os f[agilis 6 
7 ~ect1naria gould1 7 
8 Eteone hete[O:Qoda 8 
9 fol::£dora ligni 9 

10 Scolecole:eides v!ridis 1 1 10 
11 St[eblosi!io benedict i 11 
12 H:a!aniola gra::£1 12 
13 Li mnodrilus hoffmeiste[i 13 
14 Tub;Lfi coides s:e, 14 
15 C.ai!ite1la cai!itat a 15 
16 I~chadium [ecurvus 16 
17 Congeria leuco:Qhaet~ 17 
18 Littoridi no:es SI!. 18 
19 Macoma balthica 1 19 
20 Macoma mi tchelli 8 3 20 
21 Rangia cuneata 6 8 6 21 
22 M:x:a arenaria 22 
23 H::£drobia s:e, 23 
24 Stiliger niger 24 
25 Doridella obscura 25 
27 Bal anus im:erovisus 27 
28 Balanus s ubalbidus 28 
29 Leucon americanus 29 
30 C:x:a thura :eo1ita 1 1 3 30 

) 
31 Cassidin idea l unifrons 31 
33 Edo t ea triloba 33 
34 Neohaustorius biarticulatus 34 
35 Gammarus :Qa lustris 35 
36 Le:etocheirus :elumulosus 15 29 20 36 
37 Coroi!hium l a custre 37 

) 
38 Gamma rus daiberi 38 
39 Gammarus t igrinus 39 
40 Melita nitida 40 
41 Chir odo tea alm:x:ra 41 
42 Monoculodes edwa rdsi 42 
43 Chironomid SI!, 1 43 

) 
44 Rithro:Qano:Qeus harris! 44 
45 Gammarus mucrona tus 45 
46 Cordx1o:Qhora c as:Qia 46 
47 Ga rveia f r ancisc ana 47 
48 St ::£1ochus e l l i :e t icus 48 
49 Membrani:Qora tenuis 49 
so Vic t ore1la :Qavida so 
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DATE 12-17-1986 SAMPLE METHOD 2onar grab TIME 12:10 TIDE Ebb 
J!M 9 

39°15'33" 76°19'53" STATION NO. XIF5297 LAT. LONG. 

WATER DEPTH 15' WATER TEMP. WATER SAL. 6~ 
SPECIES 

NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

I 1 Diadumene leucolena 1 
2 Mic~::ura leid:ti 1 1 2 
3 Heteromastus filiformis 2 5 J 3 
4 Me1inna S:Q, 4 
5 t!er~is succinea 1 5 
6 Scologlos fragi1is 6 
7 ~ectinaria gouldi 7 
8 Eteone heterogoda 1 2 8 
9 Polydor:a ligni 9 

10 Scoleco1egides v1Iidis 22 22 20 10 
11 Streblos:Qio benedict! 1 11 
12 HI:Qanio1a grayi 12 
13 Limnodrilus hoffmeister! 13 
14 Tubificoides S:Q, 14 
15 Cagitella cagitata 15 
16 Ischadium recurvus 16 
17 Congeria leucoghaeta 1 17 
18 Littoridinogs sg . 18 

• 19 Macoma ba1thica 1 19 
20 Macoma mitchell! 1 1 2 20 
21 Rangia cuneata 3 1 2 21 
22 M::ta arenaria 22 
23 H::Ldrobia S:Q, 23 
24 Stiliger niger 24 

) 25 Doride11a obscura 25 
27 Balanus imgrovisus 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 C::Lathura golita 7 4 9 30 
31 Cassidinidea lunifrons 1 31 

) 33 Edotea triloba 1 2 33 
34 Neohaustorius biarticulatus 34 
35 Gammarus galustris 35 
36 Legtocheirus Elumulosus 12 57 50 36 
37 Coroghium lacustre 1 6 2 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus 39 
40 Melita nitida 40 
41 Chirodotea almyra 41 
42 Monocu1odes edwardsi 42 
43 Chironomid sg. 43 
44 Rithrogano:Qeus harrisi 44 

) 45 Gammarus mucronatus 4S 
46 Cordyloghora casgia 46 
47 Garveia franciscana 47 
48 Stylochus elli:Eticus 48 
49 Membrani:Qora tenuis 49 
so Victorella gavida so 
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DATE 12-18-1986 SAMPLE METHOD scraping TIME 08:46 TIDE 

STATION NO. XIF4811 lAT . 39°14'49" LONG . 76°21'07" 

WATER DEPTH WATER TEMP. 

SPECIES 
NO . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
4 5 
46 
47 
48 
49 
50 

SPECIES 

Diadumene 1eucolena 
Micrura leidyi 
Heteromastus filiformis 
Melinna sp . 
Nereis succinea 
Scoloplos fragilis 
Pectinaria gouldi 
Eteone heteropoda 
Polydora ligni 
Scolecolepides viridis 
Streblospio benedict! 
Hypaniola grayi 
Limnodrilus hoffmeister! 
Tubificoides sp. 
Capitella capitata 
Ischadium recurvus 
Congeria leucophaeta 
Littoridinops sp. 
Macoma balthica 
Macoma mitche11i 
Rangia cuneat a 
Mya arena ria 
Hydrobia sp . 
Stiliger niger 
Doridella obscura 
Balanus i mprovisus 
Balanus subalbidus 
Leucon americanus 
Cyathura polita 
Ca s s idinidea l uni frons 
Edo t ea t riloba 
Neohaustorius biarticulatus 
Gammarus pa1us t ris 
Lept ocheirus plumulosus 
Corophium lacustre 
Gammarus daiber i 
Gammarus tigr inus 
Me1i'ta nitida 
Chirodotea almyra 
Monocul odes edwardsi 
Chironomid sp . 
Rith ropanopeus harrisi 
Gammarus mucronatus 
Cor dy1ophora casp ia 
Garve i a f ranc i s cana 
Stylochus ell i p t icus 
Membranipora t enui s 
Vi c t ore lla pav i da 

WATER SAL. 

3' 
GRAB 1 

2 

4 

2 

4 
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6' 
GRAB 2 

4 

1 
4 

3 . 

1 

4 

4 

GRAB 3 

1 
2 
3 
4 
s 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



DATE 12-18 - 1986 SAMPLE METHOD scraping TIME 09:07 TIDE 

STATION NO . XIF4813 UT. 39°14'46" LONG . 76°21'16" 

WATER DEPTH WATER TEMP . WATER SAL. 

SPECIES 3' 8' 
NO . SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene 1eucolena 1 
2 Mic:;:uia 1eidyi 2 
3 Heteromastus filiformis 3 
4 Melinna S];!, 4 
5 Nereis succinea 2 s 
6 Scola];! los fragilis 6 
7 P~ctina:;:ia gou1di 7 
8 Eteone heteropoda 8 
9 Po].ydora ligni 4 4 9 

10 ~colecole];!ides v!r!dis 10 
11 Streb1os];!io benedicti 11 
12 H~anj,ola grayi 12 
13 ~imnodrilus hoffmeisteri 13 
14 Tubificoides S];!. 14 
15 Ca];!ite1la capitata 15 
16 Ischadium recurvus 16 
17 Congeria leucophaeta 17 
18 Littoridinops S];!. 18 

) 19 Macoma balthica 19 
20 Macoma mitche1li 20 
21 Rangia cuneata 21 
22 Mya a renar ia 22 
23 Hydrobia S];!. 23 
24 Stili ger nige r 24 
25 Doridella obs cura 25 
27 Balanus i mproisus 2 27 
28 ~alanus suba1bidus 2 28 
29 Leucon americanus 29 
30 Cyathura polita 30 
31 Cassidinidea luni f rons 31 

) 33 Edot e a triloba 33 
34 Neohaus t orius b i art i cu1a tu§ 34 
35 Gammar us pa lustris 35 
36 Lep t ocheirus plumulosus 36 
37 Corophium lacustre 4 1 37 
38 Gammarus daiberi 38 
39 Gammar us t i gr inus 39 
40 Mel ita ni t ida 40 
41 Chi rodotea a lmyra 41 
42 Monocul odes ed~ardsi 42 
43 Chironomid sp. 4 43 
44 Ri t h r opanopeus harrisi 44 
45 Gamma rus muc r onatus 45 
46 Cor dyl ophor a c asp ia 4 46 
47 Garve i a franciscana 47 
48 Sty1ochus e11i p ticus 48 
49 Memb ranipora tenu is 4 49 
so Vic t or e lla pav i da 50 
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DATE 12-18-1986 SAMPLE METHOD scraping TIME 09:43 TIDE 

STATION NO. XIF4514 LAT. 39°14'32" LONG. 76°21'23" 
) 

WATER DEPTH WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB l GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
2 Miqura leidy! 2 
3 Heteromastus filiformis 3 
4 Melinna s:g. 4 
5 Nereis succinea 4 3 5 
6 Scolo:glos fragilis 6 

0 7 Pectinaria gouldi 7 
8 Eteone hetero:goda 8 
9 Po1ydora ligni 4 3 9 

10 Scolecole:gides viridis 10 
11 Streblos:gio benedicti 11 
12 Hy:ganiola grayi 12 
13 Limnodrilus hoffmeister! 13 
14 Tubificoides s:g. 14 
15 Ca:gitella ca:gitata 15 
16 Ischadium recurvus 16 
17 Congeria leuco:ghaeta 17 
18 Littoridino:gs s:g, 18 

) 19 Macoma balthica 19 
20 Macoma mitchelli 20 
21 Rangia cuneata 21 
22 Mya arenaria 22 
23 Hydrobia s:g. 23 
24 Stiliger niger 24 

) 25 Doridella obscura 25 
27 Balanus im:grovisus 3 3 27 
28 Balanus suba1bidus 3 3 28 
29 Leucon americanus 29 
30 Cyathura polita 30 
31 Cassidinidea lunifrons 31 

) 33 Edotea triloba 33 
34 Neohaustorius biarticulatus 34 
35 Gammarus :galustris 35 
36 Le:gtocheirus :glumulosus 36 
37 Coro:ghium 1acustre 4 1 37 
38 Gamniarus daiberi 38 

) 39 Gammarus tigrinus 39 
40 Melita nitida 40 
41 Chirodotea almyra 41 
42 Monocu1odes edwardsi 42 
43 Chironomid SQ. 4 43 
44 Rithropanopeus harrisi 44 
45 Gammarus mucronatus 45 
46 Cordvlophora cas:gia 4 4 46 
47 Garveia franciscana 47 
48 Stylochus ellipticus 4 8 

49 Membranipora tenuis 4 49 
50 Victorella pavida 50 
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DATE 12-18-1986 SAMPLE METHOD scrap i ng TIME 10:01 TIDE 

STATION NO. XIF4518 LAT. 39°14'28" LONG. 76°21'50" 

WATER DEPTH WATER TEMP . 

SPECIES 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
4 5 
46 
4 7 
4 8 
49 
50 

SPECIES 

Diadumene leucolena 
Micrura lei dyi 
Heteromastus f i l iformis 
Melinna sp. 
Ner eis succi nea 
Scol oplos fragilis 
Pec t inaria gouldi 
Eteone he teropoda 
Polydora ligni 
Scolecolepides vir i dis 
Streblospi o bened i cti 
Hypaniola grayi 
Limnodrilus hoffmeister i 
Tubifico i des sp . 
Capi t el l a capi t a ta 
Ischadi um recurvus 
Congeria leucophaeta 
Li t t oridi nops sp. 
Macoma ba lthica 
Macoma mitchelli 
Rangia cunea ta 
Mya arenari a 
Hydrobia sp. 
Stiliger niger 
Dori della obscura 
Balanus improvisus 
Ba l anus sub albi dus 
Leucon america nus 
Cyathur a polita 
Cass i d i ni dea 1un i frons 
Edot ea triloba 
Neohaustori us biar t iculatus 
Gammar us pal ustris 
Lep t ocheirus plumulosus 
Cor ophium lacustre 
Gammarus daiber i 
Gammarus tigrinus 
Meli ta nitida 
Chi rodo tea a l my ra 
Monocul odes edwardsi 
Ch ironomid s p . 
Rithropa nopeus harris i 
Gammarus mucronatus 
Cor dylophora c aspia 
Garveia franc i s c ana 
Stylochus el l i p t i cus 
Memb ran i por a t enu is 
Vi c t orella pav i da 

3' 
GRAB 1 

3 
3 

4 

4 

81 

WATER SAL. 

8' 
GRAB 2 

3 

3 

3 

1 

4 

GRAB 3 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
4 8 
49 
so 



DATE 12-18-1986 SAMPLE METHOD scrap i ng TIME 10;30 TIDE 

STATION NO. XIF3638 lAT . 39°13'37" LONG. 1Q0 23'47" 

) 'WATER DEPTH WATER TEMP. WATER SAL. --
SPECIES 4' 8' 

NO . SPECIES GRAB 2 GRAB 3 

1 Diadumene 1eucolena 1 
) 2 Mi cr ura leidyi 2 

3 He~~tomas tus f i1iformis 3 
4 tldinna s i!, 4 
5 Nere is succinea 2 2 s 
6 Scoloi!los fragilis 6 
7 Pe£tinaria gould! 7 
8 Et eone heter oi!oda 8 
9 f2l::£QO[a ligni 2 2 9 

10 S£o1ecolei!ides viti dis 10 
11 S~I~hlosi!io beneg!ct i 11 
12 H:i!!aniola gra::£1 12 
13 Limnodri l us hoffme i s t er! 13 
14 Iubi ficoides SI!, 14 
15 Cai!itella cai!itat~ 15 
16 I s chadium recurvus 16 
17 Conger1a 1eucoi!hae ta 1Z 
18 1!~~oridinoi!s SI!. 18 
19 Macoma balthica 19 

) 20 Magoma mitchell! 20 
21 Rangia cunea t a 21 
22 My§! ~renaria 22 
23 H::£dtobia SI!, 23 
24 Stiliger niger 24 
25 DQI1s!~lla obscur§! 25 
27 Balanus imi! rovisu~ 3 27 
28 ~§!lanus subalbidus 3 3 28 
29 Leucon amer i c anus 29 
30 C;:ia t hura I!Dlita 30 
31 C§!§Sidinidea lunifrons 31 
33 Edo t e§! triloba 33 

) 34 N~ohaus torius bia r t iculatus ~4 
35 Gammarus I!a lustr i s 35 
36 Lei! t ocheirus I!l umulosus 36 
37 Cor oi!hium lacustre 1 1 37 
38 Gammarus dai beri 38 
39 Gammarus t i grinus 39 

) 40 M~lita nitida 40 
41 Chitodotea almyr a 41 
42 MQnocul odes edwardsi 42 
43 Chi,tQnomid sg. 43 
44 Rithroi!anoi!eus ha r r i s i 44 
45 Gammar us muc r onatus 45 
46 ~ordyloi!hora cas i! ia 1 1 46 
47 Garveia franciscana 47 
48 St ylQchus ell i gt icus 4 ~ 
49 Membranii!ora tenuis 49 
50 Vi~torel1a I!avida so 
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DATE 4-13-1987 SAMPLE METHOD ponar grab TIME 13;23 TIDE Ebb 

STATION NO. XIF5710 LAT. 39°15'39" LONG. 76°20'57" 
) 

WATER DEPTH ~ WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene 1euco1ena 1 
2 Micrura 1eidy:i 2 
3 Heteromastus fi1iformis 6 1 3 
4 Me1inna sp, 4 
5 Nex:eis succ!nea 5 
6 Sco1op1os fragi1!s 6 
7 Pectinax:ia gou1di 7 
8 Eteone het~[opoda 8 
9 fo1y:dora ligni 9 

10 Sco1eco1epides viridis 140 189 74 10 
11 ~treblospio benedict! 11 
12 H::tPanio1a gray:i 12 
13 Limnodri1us hoffmeister! 13 
14 Tubificoides sp, 14 
15 Capitella capitata 15 
16 Ischadium recurvus 16 
17 Congeria leucophaeta 17 
18 Littoridinops sp. 18 , 19 Macoma balthica 19 
20 Macoma mitchelli 1 20 
21 Rangia cuneata 1 1 21 
22 My:a arenaria 22 
23 Hy:drobia sp. 23 
24 Stiliger niger 24 
25 Doridella obscura 25 
27 Balanus improvisus 1 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 Cy:athura polita 1 4 30 
31 Cassidinidea lunifrons 31 

) 33 Edotea triloba 33 
34 Neohaustorius biartic ulatus 34 
35 Gammarus pa1ustris 35 
36 Leptocheirus p1umu1osus 8 6 2 36 
37 Corophium 1acustre 1 37 
38 Gamrilarus daiberi 38 

) 39 Gammarus tigrinus 39 
40 Melita nitida 40 
41 Chirodotea almyra 41 
42 Monoculodes edwardsi 42 
43 Chironomid sp. 43 
44 Rithropanogeus harrisi 44 
45 Gammarus mucronatus 45 
46 Cordy:lophora caspia 46 
47 Garveia franciscana 47 
48 Stylochus ellipticus 48 
49 Membranipora tenuis 49 
50 Victorella pavida 50 

83 



DATE 4-13-1987 SAMPLE METHOD ponar grab TIME 11:47 TIDE Ebb 

STATION NO. XIF5406 lAT. 39°15'25" LONG. ~20'35" 

WATER DEPTH 12' WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1" Diadurnene leuco1ena 1 
2 Micrura 1eid;ti 1 2 

D 3 Hete~omastus fi1iformis 5 4 3 
4 Me1inna sp. 4 
5 Ne~eis succi,nea 15 22 22 5 
6 S~olop1os f~agil!s 6 
7 Pe~tinaria gould! 7 

~ 
8 Eteone heteropo~a 8 
9 Po1::tdo;ta ligni 9 

10 Scoleco1epides viridis 32 9 8 10 
11 Streblospio benedict! 11 
12 H::£Paniola graxi. 12 
13 L1mnodrilus hoffmeister! 13 
14 Tubificoides sp, 14 
15 Capitella capitata 15 
16 Ischadium recurvus 2 3 16 
17 Congeria leucophaeta 17 
18 Littoridinops sp. 18 
19 Macoma balthica 1 19 

• 20 Macoma mitchell! 3 3 20 
21 Rangia cuneata 1 1 21 
22 M::ta arenaria 22 
23 H:tdrobia sp. 23 
24 Stiliger niger 24 
25 Doridella obscura 25 

) 27 Balanus improvisus 46 151 140 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 C;tathura polita 3 2 30 
31 Cassidinidea lunifrons 2 1 31 
33 Edotea triloba 33 

) 34 Neohaustorius biarticu1atus 34 
35 Gammarus pa1ustris 35 
36 Leptocheirus plurnulosus 1 1 36 
37 Corophium lacustre 1 2 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus 39 

) 40 Melita nitida 5 3 1 40 
41 Chirodotea almxra 41 
42 Monoculodes edwards! 42 
43 Chironomid sp. 43 
44 Rithropanopeus harrisi 6 6 25 44 
45 Gammarus mucronatus 45 

) 46 Cordxlophora caspia 46 
47 Garveia franciscana 47 
48 Stxlochus ellipticus 48 
49 Membranipora tenuis common common common 49 
50 Victore1la pavida 50 
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) 

DATE 4-13-1987 SAMPLE METHOD :gona:t: grab TIME !1;34 TIDE Ebb 

XIF4811 39°14'50" 76°21'07" 0 STATION NO. LAT. LONG . ,,.(~ 

' WATER DEPTH 17' WATER TEMP. WATER SAL. 0\f 

SPECIES 
q 

NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leuco1ena 1 • 2 Mic:t:ura 1eid;ti 3 2 2 
3 Heteromastus filiformis 1 3 
4 Melinna s~, 4 
5 Nereis succinea 1 5 
6 Scolo~los fragilis 6 
7 Pectina!ia gouldi 7 
8 ~teone heteio~oda 8 
9 Pol:Idora ligni 9 

10 Scolecole~ides vi[idis 1 19 14 10 
11 Streb1oseio benedicti 11 
12 H;:man~o1a gra:Ii 12 
13 Limnodrilus hoffmeisteri 13 
14 Tubificoides s~, 14 
15 Caeitella caeitata 15 
16 Ischadium recurvus 16 
17 Congeria leucoehaeta 17 
18 Littoridinoes se. 18 
19 Macoma balthica 2 1 2 19 

t 20 Macoma mitchelli 1 1 20 
21 Rangia cuneata 4 12 21 
22 M;ta arenaria 22 
23 H::£drobia s~, 23 
24 Stiliger niger 24 
25 Doride1la obscura 25 
27 Balanus im~rovisus 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 C::£a thura eoli t a 2 30 
31 Cassidinidea lunifrons 31 
33 Edotea triloba 33 

) 34 Neohaus t or ius biarticulatus 34 
35 Gammarus ealust ris 35 
36 Legtocheirus elumulosus 69 4 20 36 
37 Coroehium l acustre 3 37 
38 Gammarus daiberi 38 
39 Gammarus t igrinus 39 
40 Melita nit ida 40 
41 Chirodotea alm::£ra 41 
42 Monocul odes edwards i 42 
43 Chironomid s~. 43 
44 Rithro:gano~eus harris i 44 
45 Gammarus mucr onatus 45 
46 Cord::£lo~hora casQia 46 
47 Ga rveia f r anci scana 47 
48 St::£l achus elligticus 48 
49 Membrani~ora t enuis 49 
50 Vi c t orella e avida 50 
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) 

) 

) 

) 

) 

DATE 4·13·1987 SAMPLE METHOD ponar grab TIME 11:18 

STATION NO. XIF4715 lAT. 39°14'40" LONG. 76°21'28" 

WATER DEPTH 15' WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 

4 Mel i nna s p. 
5 Nereis succinea 1 
6 Sco1op1os fragilis 
7 Pectinaria gouldi 
8 Eteone het eropoda 4 
9 Polydora ligni 

10 Sco1eco1epides viridis 16 31 
11 Streblos pio benedicti 
12 Hypaniola grayi 
13 Limnodri1us hoffmeist er! 
14 Tubificoi des s p. 
15 Capitella capitata 
16 Ischadium r ecuryus 
17 Congeria leucophaeta 
18 Li ttoridinops sp. 
19 Macoma balthica 54 17 
20 Macoma mitchelli 3 3 
21 Rangia cuneata 1 17 
22 Mya arenaria 
23 Hydr obia sp. 
24 St iliger n i ger 
25 Dor idella obscura 
27 Balanus improvisus 
28 Balanus suba1bi dus 
29 Leucon americanus 
30 Cyathura polita 6 3 
31 Cas s idini dea l uni frons 
33 Edotea t r iloba 
34 Neohaustarius biar ticulatu s 
35 Gammarus palustris 
36 Lep t oche irus plumulosus 65 30 
37 Corophium 1acustre 2 
38 Garrunarus daiber i 
39 Gammarus t igrinus 
40 Meli ta n itida 1 
41 Chirodo t ea almyra 
42 Monocul odes edwar ds i 
43 Chi r onorn i d s p. 
44 Ri th r opanopeus har r isi 
45 Gammarus mucronatus 
46 Cordy1ophora c asp ia 
47 Ga rve ia f ranc iscana 
4 8 Sty1ochus ell i pticus 
49 Membranipora t e nu i s 
so Vi c t orell a pav i da 
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4 
1 5 

6 
7 
8 
9 

12 10 
11 
12 
13 
14 
15 
16 
17 
18 

1 19 
1 20 

19 21 
22 
23 
24 
25 
27 
28 
29 

4 30 
31 
33 
34 
35 

32 36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



) 

DATE 4-13-1987 SAMPLE METHOD ponar grab TIME 11:04 TIDE Ebb 

STATION NO. XIF4420 LAT. 39°14'23" LONG . 76°22'00" '1 I 0 I 

WATER DEPTH 16' WATER TEMP . WATER SAL. 
r;)\D L-

o'(' 
SPECIES 

q. 
NO . SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene 1euco1ena 1 
) 2 Micrura 1eid;£i 3 1 2 

3 Heteromastus fi1iformis 15 10 7 3 
4 Md!nna sp. 4 
5 Nereis succinea 2 1 5 
6 Sco1op1os fragi1is 2 
7 Pectinaria gou1di 7 

) 8 Eteone heteropoda 8 
9 Po1;tdora ligni 9 

10 Scoleco1epides viridis 5 6 4 10 
11 Streb1ospio benedicti 11 
12 H:£Panio1a gra;ti 12 
13 1imnodri1us hoffmeisteri 13 • 14 Tubificoides sp, 14 
15 Capitella capitata 15 
16 Ischadium recurvus 16 
17 Congeria 1eucophaeta 17 
18 Littoridinops sp, 18 
19 Macoma ba1thica 103 70 n 19 
20 Macoma mitchelli 22 13 7 20 
21 Rangia cuneata 1 21 
22 M::£a arenaria 22 
23 H;tdrobia SI!, 23 
24 Stiliger niger 24 
25 Doride11a obscura 25 
27 Balanus improvisus 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 G;£athura polita 5 6 6 30 
31 Cassidinidea lunifrons 31 

) 
33 Edotea t!;:iloba 2 2 1 33 
34 Neohaustorius biarticulatus 34 
35 Gammarus palustris 35 
36 Leptocheirus plumu1osu~ 85 127 31 36 
37 Corophium 1acustre 7 37 
38 Gamrnarus daiberi 1 38 
39 Gamma rus tigrinus 39 
40 Melita nitida 2 40 
41 Chi r odotea almxra 41 
42 Monoculodes edwardsi 42 
4 3 Ch i ronomid sp . 43 
44 Rithropanopeus harrisi 2 44 
45 Gammarus mucronatus 45 
46 Cordxlophora caspia 46 
47 Garveia franciscana 47 
48 St:tl ochus e1lipticus 48 
49 Membranipora t enui s 49 
50 Vic t or e lla pavida 50 
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) 
DATE 4-13-1987 SAMPLE METHOD ponar grab TIME 10;36 TIDE Ebb 

STATION NO. XIF4327 LAT. 39°14'17" LONG. 76°22'41" I 0~ 
WATER DEPTH 11, YATER TEMP. WATER SAL. ~ ~ "r-

) oq.f{ 
SPECIES 

NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
2 Micru!;:a le i dy;!, 3 2 1 2 
3 Heteromastus fil i formi s 14 2.4 25 3 
4 Mel i nna S:Q, 4 
5 Nereis succinea 2 5 
6 Scoloplos fragilis 6 
7 Pectinaria gouldi 7 
8 Eteone he t eropoda 2 9 8 
9 Polydora ].igni 9 

10 Sco1eco1epides vi!;:1dis 7 8 5 10 
11 St!;:~blos:Qio benedi~ti 11 
12 Hypanio].a g!;:ayi 12 
13 1imnodrilus hoffmeisteri 13 
14 Tubificoides sp, 14 

D 15 Capitella ca:Qitata 15 
16 Ischadium recurvus 16 
17 Congeria leucophaeta 17 
18 Litto!;:idinops sp. 18 
19 Macoma balthica 73 87 73 19 
20 Macoma mitchell! 3 9 6 20 

t 21 Rangia cuneata 21 
22 Mya arenaria 22 
23 Hydrobia sp, 23 
24 St iliger niger 24 
25 Doridella obs cura 25 
27 Balanus i m:Qrovisus 27 
28 Bal anus subalbidus 28 
29 Leucon amer icanus 29 
30 Cyathura polita s 4 5 30 
31 Cass idinidea lunifrons 31 
33 Edot ea t riloba 1 33 
34 Neohaustorius biarticul a t us 34 

) 35 Gammarus palustris 35 
36 Le:Qt acheirus :Qlumu1os us 108 104 160 36 
37 Coro:Qhium lacustr e 3 1 37 
38 Gammarus daiberi 38 
39 Gammarus t igrinus 39 
40 Me l i'ta n i t ida 2 2 40 
41 Chi r odo tea almyra 41 
42 Monoculodes edwards i 42 
43 Ch ironomid s p, 2 1 1 43 
44 Ri t hropanopeus harris i 44 
45 Gammarus mucronatus 45 
46 Cor dy1ophora cas p ia 46 

) 47 Ga rve ia francis ca na 47 
48 St y l ochus ell i :Q ticus 48 
49 Memb ranipora t enuis 49 
so Vic t orella pavi da so 
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DATE 4-13-1987 SAMPLE METHOD ponar grab TIME 12:00 TIDE Ebb 

STATION NO. XIG5405 LAT. 39°15'23" LONG. 1..2.
0 20'28" 

' WATER DEPTH 16' WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Oi~gumene 1eucolena 1 
2 Mj.cru!;:a leid~i 1 2 
3 Heteromastus filiformis 10 16 4 3 
4 Melinna SJ2, 4 
5 Nereis succinea 1 7 2 5 
6 Scoloplos fragilis 6 
7 Pectinaria gouldi 7 
8 't~Qne hete[oJ;!oda 8 
9 Pol~dora ligni 9 

10 Sco].ecolepides V!I121s 12Z 151 71 l.O 
11 S~I~b1ospio benedicti 11 
12 Hj'JHmiola gra~i 12 
13 Limnodrilus hoffme!steri 13 
14 Tubificoides sp, 14 
15 Capitella capitata 12 
16 Is~hadium recurvus 16 
17 Cong~ria leucopha~ta 17 
18 Littoridinops sp, 18 
19 Ma~Qma ba1thica 8 3 2 ·19 
20 Macoma mitchelli 2 6 1 20 
21 Rang!~ cuneat a 2 1 21 
22 M~~ arenaria 22 
23 H~drobia sp, 23 
24 Stiliger niger 24 
25 Dor i della obscur a 25 

• 27 Bal~nus improvisus 27 
28 Balanus suba1bidu~ 28 
29 Leu~on americanus 29 
30 C~athura polita 11 9 6 30 
31 Cassidini dea 1unif rons 31 
33 Edo t ea triloba 3~ 

) 34 N~Qh~ustorius b i articulatus 34 
35 Gamm2rus palus tri~ ~5 
36 Lept oche irus p1umulos us 28 13 19 36 
37 Cor ophium lacustre 1 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus 39 
40 M~lita ni t ida 40 
41 Ch i rodo tea alm~ra 41 
42 Monoculodes edwardsi 42 
43 Ch ironomi d SQ. 43 
44 Rithr opano:Qeus harr i s i 44 
45 Gammarus mucronatus 45 
46 Cord~lophora cas J;! ia 46 
47 Ga rveia franc iscana 47 
48 St~1ochus el l i J;! t icus 48 
49 Memb ran i pora tenuis 49 
50 Vic t or el1a pav i da 50 
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• DATE 4-13-1987 SAMPLE METHOD ponar grab TIME 10:47 TIDE Ebb 

STATION NO . XIF4124 l.AT. 39°14'08" LONG. 76°22'24" 
( 0 ~ 

WATER DEPTH 15' WATER TEMP. WATER SAL. ~ { u 

"' D~ 
SPECIES ql 

NO. SPECIES GRAB l GRAB 2 GRAB 3 

l Diadumene leuco1ena 1 
2 Micrura leid:ti 1 1 3 2 
3 Hetetomastus fi1iformis 8 10 4 3 
4 Mel!nna sp, 4 
5 Nereis succtnea 5 5 
6 ScQ].oplo~ fragilis 6 
7 Pectinaria gouldi 7 
8 Eteon~ hetetogoda 8 
9 Pol:tdo~;:a 1ign1 9 

10 Scolecolegides viridis 17 6 J 10 
u Strehlospio ben~dicti 11 
12 H:tnsm1o1a gra:ti 12 
13 Limnodri1us hoffmeister! 13 
14 Tubificoides ~p. 14 
15 Capitella cap!t~ta 15 
16 · Isch~dium recurvus 16 
17 Congeria 1eucogbaeta 17 
18 LittQtidinogs sp. 18 
19 Macoma ba1thica 16 17 21 19 
20 Macom~ mitche11i 4 l zo 
21 Rang1a cuneata 1 21 
22 My:a arenari! 22 
23 H:td[Qbia sp, 23 
24 Stiliger niget 24 
25 Dorige11a obscur~ 25 
27 Balanus i mprovi sus 27 

.D 28 Balanus suba1bi dus 28 
29 Leucon americanus 29 
30 Cy:atbura poli t a 7 8 8 30 
31 Cas§idinidea l unifrons 31 
33 Edo t ea triloba 33 
34 Neoh~ustorius biarticula tus 34 

) 35 Gammarus pa lustris 35 
36 Lepto~heirus plumulosus 80 62 ~6 36 
37 Corophium lacustre 37 
38 Gamm~rus dai beri 38 
39 Gamm_arus t igrinus 39 
40 Meli t a ni tida 1 40 
41 Chi r odotea almy:ra 41 
42 Mono~~lodes edwa rdsi 42 
43 Chir onomid sg . 43 
44 Ri t hroganopeus harris i 44 
45 Gammarus mucronatus 45 
46 Cor dyl ophora c asp ia 46 

) 47 Garveia f r a nc iscana 47 
48 Sty:lochus e llipticus 48 
49 Membranipora tenui s 49 
so Vic t or e lla pav i da 50 
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D 
DATE 4-13-1987 SAMPLE METHOD ponar grab TIME 10:10 TIDE Ebb 

- '7 

STATION NO. XIF3325 LAT. 12.0 13'17" LONG. 76°22'30" ~I vI D 

0 
WATER DEPTH 15' WATER TEMP. WATER SAL. 0~ 
SPECIES qr 

NO . SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
2 Mj.c[U[a leidyi 2 2 
3 Heteromastus filiformis 36 22 20 3 
4 Mdinna sp, 4 
5 Nereis succinea 1 1 3 5 
6 Sco1op1os fragi].is 6 
7 Pe£tinaria gouldi 7 
8 Et~Qne beteropoda 1 ~ 
9 fol~dora ligni. 9 

10 S~ol~co1epides vi,ri~is 4 2 2 J.O 
11 ~treblospio benedict! 1! 
12 H~S!niola gra:::£1 12 
13 Limnodri1us hoffme!steri 13 
14 Iubificoides sp, 14 
15 C§.pitel1a capit~t~ l~ 
16 !scb~dium recurvus 16 
17 Congeiia 1eucoph~~t~ ].7 
18 LUtQiidinops sp. 18 
19 Ma£Qma ba1thica 20 23 14 ].9 
20 M§.~oma mitchel1i 5 4 4 20 

) 21 Rang!§. cuneata 2 21 
22 My2 ~re.naria 22 
23 Hydrobia s p, 23 
24 Stiliger niger 24 
25 Doridella obscur~ 25 
27 Bals!nus improvisus 27 

) 28 Bal§.nus s uba1bidus 28 
29 LeuCQD americanu~ 29 
30 C~S!~hura polita 9 5 10 30 
31 Cas§idini dea 1unifrons 3l 
33 EdQt~a triloba 33 
34 NeQbS!us t or i us biarticulatus 34 

) 35 Gammarus pa1ustri s 35 
36 L~ptQcheirus plumulos us 76 66 61 36 
37 Corophium lacustre 2 2 37 
38 G2mmarus da iberi 38 
39 Gammarus t igrinus 39 
40 Melita nitida 1 40 

) 41 Chi rodo tea almyra 41 
42 Monoculodes e dwardsi 42 
4 3 Ch!,[Qnomi d s p. 43 
44 Rith[opanopeus harrisi 44 
45 Gamm2rus mucrona t us 45 
46 Cor dylophora caspia 46 
47 Garveia franciscana 47 
48 Stylochus e l l i p t i£US 48 
49 Membranipora t enuis 49 
50 Victorella pav i da so 
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DATE 4-13-1987 SAMPLE METHOD ponar grab TIME 14:05 TIDE Ebb 

STATION NO. XIG7689 LAT . ~16'58" LONG. 76°18'51" 

WATER DEPTH 13' WATER TEMP. WATER SAL. 

SPECIES 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
3 5 
36 
37 
38 
39 
40 
41 
4 2 
43 
44 
4 5 
46 
47 
48 
49 
so 

SPECIES GRAB 1 GRAB 2 

Diadumene leucolena 
Micrura leidy! 1 
Heteromastus filiformis 7 8 
Melinna sp. 
Nereis succinea 
Scoloplos fragilis 
Pectinaria gouldi 
Eteone heteropoda 
Po1ydora ligni 
Scolecolepides viridis 4 15 
Streblospio benedict! 
Hypanio1a grayi 
Limnodri1us hoffmeisteri 
Tubificoides sp. 
Capitella capitata 
Ischadium recurvus 
Congeria 1eucophaeta 
Littoridinops sp. 
Macoma balthica 12 3 
Macoma mitchelli 3 3 
Rangia cuneata 3 3 
Hya arenaria 
Hydrobia sp. 
Stiliger niger 
Doridel 1a obs cura 
Balanus i mprovisus 
Bal anus s ubalbidus 
Leucon americanus 
Cyathura polita 1 2 
Cassidinidea lunifrons 
Edot ea t riloba 1 
Neohaustorius biarticu1atus 
Gamma rus pa lustris 
Leptochei rus p lumulosus 136 70 
Corophium l acus tre 1 
Gamma r us da i beri 
Gamma rus tigrinus 
Melita ni t ida 9 s 
Chirodot ea a l myra 
Monocul odes edwardsi 
Ch ironomid s p. 1 1 
Ri thropanopeus harris i 
Gamma rus mucronatus 
Cordylophora cas p ia 
Ga rveia f ranc i s cana 
Styl ochus e llip t icus 
Membranipor a t enuis 
Vic torella pavida 

92 

GRAB 3 

4 

5 

7 
2 

3 

200 
3 

10 

1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 



D 

) 

) 

DATE 4 -13-1987 SAMPLE METHOD ponar grab TIME 17:06 TIDE Ebb 

STATION NO . XIF5145 LAT . 39°14'39" LONG. 76°23'55" 

WATER DEPTH 18' WATER TEMP. 

SPECIES 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
4 3 
44 
45 
46 
47 
48 
49 
so 

SPECIES 

Diadumene leuco1ena 
Micrura leidyi 
Heteromastus fi1iformis 
Me1inna sp. 
Nereis succinea 
Sco1oplos fragilis 
Pectinaria gou1di 
Eteone heteropoda 
Polydora ligni 
Scolecolepides viridis 
Streblospio benedicti 
Hypanio1a grayi 
Limnodrilus hoffmeisteri 
Tubificoides sp. 
Capitella capitata 
Ischadium recuryus 
Congeria 1eucophaeta 
Littoridinops sp. 
Macoma balthica 
Macoma mitche1li 
Rangia cuneata 
Mya a r enaria 
Hydrobia sp. 
St iliger niger 
Doridella obscura 
Balanus improv isus 
Balanus suba1bidus 
Leucon americanus 
Cyat hura polita 
Cassidinidea lunif rons 
Edotea t riloba 
Neohaustorius biarticulat us 
Gammarus pa1ustris 
Lep t ocheirus plumulos us 
Cor oph ium lacustre 
Gammarus da iberi 
Gammarus tigrinus 
Melita nitida 
Ch irodot ea almyra 
Monoculodes edwa rdsi 
Chironomid sp. 
Ri t hr opanopeus harrisi 
Gammarus mucrona t us 
Cor dylophora caspia 
Garveia francis cana 
Styl ochus e1l i p ticus 
Membranipora tenuis 
Victor e lla pav i da 

WATER SAL. 

GRAB 1 GRAB 2 

1 
s 9 

2 3 

12 6 

25 24 

24 132 

20 12 
3 5 

2 

1 1 

87 82 

1 

2 4 

93 

GRAB 3 

1 
13 

7 

5 

26 

35 
4 

2 

95 

3 

3 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 



DATE 4-13-1987 SAMPLE METHOD ponar grab TIME 14:16 TIDE Ebb 

STATION NO . XIF6388 LAT. 39°16'15" LONG. 76°20'50" 

WATER DEPTH 12' WATER TEMP. WATER SAL. f 0 
SPECIES 

NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
2 Micru[a leid::£1 1 2 
3 Hete[omastus fi1iformis 3 3 4 3 
4 Melinna SI!, 4 
5 Nerei,s succinef! 5 
6 Scoloi!los fragilis 6 
7 Pectinaria goulgi 7 
8 Eteone heteroi!oda 8 
9 Pol::£dQ[a ligni 9 

10 Scole~Q1ei!ide§ vir!di~ 13 20 10 10 
n StreQlOSI!io benedicti ll 
12 H::£I!an!ola gra::£1 12 
13 LimnQQ~ilus hoffmeisteri 13 
14 Tubificoides SI!, 14 
15 Cai!itella Cai!i~f!ta 15 
16 Ischftdium recurvus 16 
17 Conge[ia 1eucoi!haeta 2 17 
18 Littoridinoi!s SI!• 18 
19 Macoma ba].thica 3 2 4 19 
20 Macoma mitch~1li 3 6 20 
21 Rangif! cuneata 20 16 ~ 21 
22 M::£a f![enaria 22 
23 H::£d[obia SI! . 23 
24 St iliger nige[ 24 
25 Doridella obscu[a 25 

) 27 Balanus imi!rovi,s us 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 C::t:a thura I!olita 6 1 2 30 
31 Cas~i,ginidea lunifrons 31 
33 Edote~ t riloba 1 33 

) 34 Neohaustorius biarticulat us 34 
35 Gammarus I!alustri,s 35 
36 LeQtocheirus I!lumulosus 27 14 44 36 
37 Cor oi!hium lacus t re 37 
38 Gammarus daiberi 38 
39 Gamma[US t igrinus 39 
40 Meli ta nitida 1 1 40 
41 Ch irodot e a alm::t:ra 41 
42 Monoculodes edwar ds i 42 
43 Chironomid SI!. 1 43 
44 Ri thropanopeus h arrisi 44 
45 Gamma rus muc r onatus 45 
46 CordyloQhora cas Qia 46 
47 Garveia f r anciscana 47 
48 St::t:l ochus e l lipt icus 48 
49 Membran i Qora t enuis 49 
50 Victorella pavida so 

94 



D 

) 

) 

) 

DATE 4-13-1987 SAMPLE METHOD ponar grab TIME 14:24 TIDE Ebb 

STATION NO. XIF5297 LAT. ~ LONG. 76°19'53" 

WATER DEPTH 14' WATER TEMP . 

SPECIES 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 

SPECIES 

Diadumene leucglena 
Micrura 1eidyi 
Heteromastus filiformis 
Me1inna sp. 
Nereis succinea 
Scolop1os fragilis 
Pectinaria gouldi 
Eteone heteropoda 
Polydora ligni 
Sco1ecolepides viridis 
Streb1ospio benedict! 
Hypanio1a grayi 
Limnodri1us hoffmeister! 
Tubificoides sp. 
Capitella capitata 
Ischadium reurvus 
Congeria 1eucophaeta 
Littoridinops sp. 
Macoma balthica 
Macoma mitchelli 
Rangia cuneata 
Mya arenaria 
Hydrobia sp. 
Stiliger niger 
Doridella obscura 
Balanus improvisus 
Balanus subalbidus 
Leucon americanus 
Cyathura polita 
Cassidinidea lunifrons 
Edotea triloba 
Neohaustorius biarticulatus 
Gammarus palustris 
Leptocheirus plumu1osus 
Corophium lacustre 
Gammarus daiberi 
Gammarus tigrinus 
Melita nitida 
Chirodotea almyra 
Monoculodes edwardsi 
Chironomid sp, 
Rithropanopeus harrisi 
Gammarus mucronatus 
Cordylophora caspia 
Garveia franciscana 
Stylochus ellipticus 
Membranipora tenuis 
Victorella pavida 

95 

WATER SAL. 

GRAB 1 GRAB 2 GRAB 3 

1 
2 5 

22 20 23 

16 29 22 

1 

1 
1 1 

17 53 30 

3 6 3 
1 

1 
2 1 2 

1 
11 12 6 

3 9 18 

common common common 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 



) 

DATE 4-14-1987 SAMPLE METHOD scraping TIME 10;04 TIDE Lt. Ebb 

STATION NO. XIF4811 LAT. ~ LONG. 76°21'07" 

) WATER DEPTH WATER TEMP. WATER SAL. 

SPECIES 3' 6' 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 

• 2 Micrura leid)!:i 2 
3 Heteromastus filiformis 3 
4 Melinna s~, 4 
5 Nereis succinea 3 5 
6 Scoloa1os f[agilis 6 
7 Pectinaria gouldi 7 
8 Eteone betero~oda 8 
9 folidora lign1 9 

10 Sco1eco1eRides viridis 4 4 10 
11 Streblo~Rio benedicti 11 
12 Hnanio1a graxi 12 
13 Limnodrilus hoffmeister! 13 
14 Tubificoides SQ. 14 
15 CaQitella caaitata 15 
16 Ischadium recurvus 16 
17 Congeria leucoQhaeta 17 
18 Littoridino~s s~. 18 
19 Macoma ba1thica 19 

) 20 Macoma mitchelli 20 
21 Rangia cuneata 21 
22 Mia aren'aria 22 
23 Hidrobia s~, 23 
24 Stiliger niger 24 
25 Doridella obscura 25 

) 27 Balanus im~rovisus 27 
28 Balanus subalbidus 2 3 28 
29 Leucon americanus 29 
30 cxathura ~o1ita 30 
31 Cassidinidea lunifrons 31 
33 Edotea triloba 33 

) 34 Neohaustorius biarticulatus 34 
35 Gammarus ~a1ustris 35 
36 Le~tocheirus Rlumulosus 36 
37 CoroQhium lacustre 1 1 37 
38 Gammarus daiberi 4 38 
39 Gammarus tigrinus 39 

) 40 Melita nitida 40 
41 Chirodotea almyra 41 
42 Monocu1odes edwardsi 42 
43 Chironomid SR. 4 4 43 
44 Rithroaanoaeus harrisi 44 
45 Gammarus mucronatus 45 

• 46 Cordyloahora casaia 4 4 46 
47 Garveia franciscana 47 
48 Stylochus elliaticus 48 
49 Membraniaora tenuis 49 
so Victorella ~avida so 
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DATE 4-14-1987 SAMPLE METHOD scraping TIME 09:45 TIDE Slack 

STATION NO. XIF4813 LAT. 39°14'46" LONG. 76°21'16" --
WATER DEPTH WATER TEMP . WATER SAL. 

SPECIES 3' 8' 
NO. SPECIES CRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 

• 2 Micrura leidyi 2 
3 Heteromastus filiform is 3 
4 Melinna sp, 4 
5 Nereis succinea 4 3 5 
6 Scoloplos fragilis 6 
7 Pectinaria gould! 7 
8 Eteone heteropoda 8 
9 Polydora ligni 9 

10 ~colecolepides vi~idis 4 10 
11 Streblospio benedict! 11 
12 H::!eanio1a grayi 12 
13 Limnodrilus hoffmeiste!! 13 
14 Tubificoides sp, 14 
15 Capitella capitata 15 
16 Ischadium recurvus 16 
17 Congeria leucophaeta 17 
18 Littoridinops sp, 18 
19 Macoma balthica 19 

• 20 Macoma mitchell! 20 
21 B,angia cuneata 21 
22 Mya arenaria 22 
23 Hydrobia sp . 23 
24 Sti,lige! niger 24 
25 Dori del l a obscura 25 
27 Balanus im:gr ovis us 4 27 
28 Balanus subalbidus 4 4 28 
29 Leucon americanus 29 
30 C;:£a thura :golita 30 
31 Cassidinidea luni frons 31 
33 J:;dotea tri loba 33 
34 Neohaustorius biarticula~ys 34 
35 Gammar us palustris 35 
36 Leptocheirus :glumulosus 36 
37 Cor oph ium l acus t!e 2 1 37 
38 Gammar us daibe r i 38 
39 Gammarus t igrinus 39 
40 Melita ni t ida 40 
41 Chirodotea almyra 41 
42 Monoculodes edwardsi 42 
43 Chir onomi d s:g, 4 4 43 
44 Rithr opanopeus harr isi 44 
45 Gammarus mucr onatus 45 
46 Cordylophora caspia 4 4 46 
47 Garveia francis cana 47 
48 St;:£ l ochus ellipt icus 48 
49 Memb rani pora t enuis 49 
so Vic t orella pavida so 
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DATE 4-14-1987 SAMPLE METHOD scraping TIME 09;32 TIDE Ebb 

STATION NO . XIF4514 LAT . 39°14'32" LONG . 76°21'23" 

t WATER DEPTH WATER TEMP. WATER SAL. 

SPECIES 3' 8' 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene 1euco1ena 1 
2 Micrura 1eidyi 2 
3 Heteromastus filiformis 3 
4 Me1inna sp. 4 
5 Nereis succinea 4 3 5 
6 Scoloplos fragi1is 6 
7 Pectinaria gou1di 7 
8 Eteone heteropoda 8 
9 Pob:dora l1gni 9 

10 Scolecolepides viridis 4 10 
11 Streb1ospio benedict! 11 
12 Hnaniola g!;:a::ti 12 
13 Limnodrilus hoffmeisteri 13 
14 TubificQi,des llP. 14 
15 Capitella capf.tata 15 
16 Ischadium recurvus 16 
17 Conge!;:ia leucophaeta 17 
18 Littoridinops sp. 18 
19 Macoma balthica 19 

J 20 Macoma mitche11i 20 
21 Rangia cuneat:a 21 
22 H::ta arenaria 22 
23 Hydrobia sp, 23 
24 St iliger niger 24 . 
25 ~oride1la Qbscura 25 
27 Balanus improvis us 4 27 
28 Balanus subalbidus 4 3 28 
29 Leucon americanus 29 
30 Cyathura poli ta 30 
31 Cassidi n i dea l unifrons 31 
33 Edotea triloba 33 

• 34 Neohaustorius biarticu1at us 34 
35 Gammarus pal ustr is 35 
36 Leptocheirus p l umulosus 36 
37 Corophium lacus tre 2 1 37 
38 Gammarus daiber i 4 38 
39 Gammarus tigrinus 4 39 

) 40 Melit a nitida 40 
41 Chirodotea a lmyra 41 
42 Monoculodes edwardsi 42 
43 Chironomid s p. 4 43 
44 Ri t hr opanopeus harris i 44 
45 Gammarus mucr onatus 45 
46 Cordy1ophora casp ia 4 4 46 
47 Garveia franc iscana 47 
48 Sty1ochus el1 i p ticus 48 
49 Membranipor a t enuis 49 
so Victo r e1la pavida so 
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) 

DATE 4-14-1987 SAMPLE METHOD scraping TIME 09;09 TIDE Slack 

STATION NO. XIF4518 LAT. 39°14'28" LONG. 76°21'50" 

WATER DEPTH WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene 1euco1ena 1 
2 Micrura leid:y:i 2 
3 Heteromastus filiformis 3 
4 Melinna s11, 4 
5 ~ereis succinea 2 5 
6 Sco1o111os fragilis 6 
7 Pectinaria gouldi 7 
8 Eteone hetero11oda 8 
9 Pol,:y:dora ligni 9 

10 ~col,eco1e11ides viridis 4 10 
11 Streb1os11io benedicti 11 
12 H::i11aniola gra:y:i 12 
13 Limnodrilus hoffmeister! 13 
14 Tubificoides s11, 1 1 14 
15 Ca11itella ca11itata 15 
16 Ischadium recurvus 16 
17 Congeria leuco11haeta 17 
18 Littoridino11s s11, 18 
19 Macoma balthica 19 

J 20 Macoma mitchelli 20 
21 Rangia cuneata 21 
22 M:y:a arenaria 22 
23 H:y:drobia s11, 23 
24 Stiliger niger 24 
25 Doride1la obscura 25 

) 27 Balanus im11rovisus 27 
28 Balanus subalbidus 2 2 28 
29 Leucon americanus 29 
30 C:y:athura 11olita 30 
31 Cassidinidea lunifrons 31 
33 Edotea triloba 33 

) 34 Neohaustorius biarticu1atus 34 
35 Gammarus 11alustris 35 
36 Le11tocheirus 11lumulosus 36 
37 Coro11hium lacustre 1 1 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus 3 39 

) 40 Melita nitida 40 
41 Chirodotea almxra 41 
42 Monocu1odes edwardsi 42 
43 Chironomid SQ. 4 43 
44 Rithropanopeus harrisi 44 
45 Gammarus mucronatus 45 
46 Cord:y:lophora casQia 4 4 46 
47 Garveia franciscana 47 
48 St:y:lochus ellipticus 48 
49 MembraniQora tenuis 49 
50 Victorella Qavida 50 
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J 

DATE 4·14·1987 SAMPLE METHOD scraping TIME 08;45 TIDE Slack 

STATION NO. XIF3638 LAT. 39°13'37" LONG. 76°23'47" 

WATER DEPTH WATER TEMP. WATER SAL. 

SPECIES 3' 6' 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
2 Micrura leid:£i 2 
3 Heteiomastus filiformis 3 
4 Melinna s2, 4 
5 Nereis succinea 4 5 
6 Sco1oplos fragilis 6 
7 fect!naria gouldi 7 
8 ~teone hetero2oda 8 
9 Pol:£dora ligni 9 

10 Scoleco1e~!des vii!dis 10 
11 Streblos~io benedicti 11 
12 H;:maniola gia::£i 12 
13 Limnodiilus hoffmeisteri 13 
14 Tub!fico!des s:g, 2 1 14 
15 Ca2ite11a ca~!tata 15 
16 Ischadium recurvus 16 
17 Congeria 1euco2haeta 17 
18 Littoridino~s s~, 18 
19 Macoma ba1 thica 19 
20 Macoma mitchelli 20 
21 Rangia cuneata 21 
22 M:£a arenaria 22 
23 H:£drobia s2. 23 
24 Stiliger niger 24 
25 Doridel1a obscura 25 
27 Balanus im~rovisus 27 
28 Balanus subalbidus 4 3 28 
29 Leucon americanus 29 
30 Cyathura :golita 30 
31 Cassidinidea lunifrons 31 
33 Edotea triloba 33 

) 34 Neohaustorius biaiticulatus 34 
35 Gammarus palustris 35 
36 Leptocheirus p1umulosus 36 
37 Coro~hium la~ustre 2 1 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus 4 39 

) 40 Melita nitida 40 
41 Chirodotea almyra 41 
42 Monoculodes edwardsi 42 
43 Chironomid s~, 43 
44 Rithropanopeus harrisi 44 
45 Gammarus mucronatus 45 
46 Cordylophora cas~ia 4 46 
47 Garveia franciscana 47 
48 St:ilochus elli~ticus 48 
49 Membranipora tenuis 49 
50 Victorella ~avida 50 
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DATE 8-24-1987 SAMPLE METHOD ponar grab TIME 12:20 TIDE Ebb 

STATION NO. XIF5710 LAT. 39°15'39" LONG . 76°20'57" 

WATER DEPTH .2.: WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
2 Mic.:ura le~A~i. 2 
3 Hetexomastus filiformis 4 4 4 3 
4 Melinna sp, 4 
5 Nereis succinea 5 
6 Scoloplos fragilis 6 
7 Pect!naria gouldi 7 
8 Eteone hete.:opoda 1 8 
9 :fol::tdoxa ligni 9 

10 Scolecolep!des vi,r!dis 15 5 12 10 
11 Stxeblospio benedicti 4 11 16 11 
12 Hypan!o1a gia::ti 12 
13 Limnodrilus hoffmeisteri 13 
14 Tubificoides sp, 14 
15 Capitella capitata 15 
16 Ischadium recurvus 16 
17 Congeria leucophaeta 17 
18 Littoridinops sp. 18 
19 Macoma balthica 1 19 
20 Macoma mitche1li 20 
21 Rangia cuneata 7 10 11 21 
22 My:a arena:tia 22 
23 H::tdrobia sp, 23 
24 Sc:iliger niger 24 
25 Doridella obscura 25 

) 27 Balanus improvisus 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 Cy:athura Q01ita 21 15 18 30 
31 Cassidinidea lunifrons 31 
33 Edo t ea triloba 2 1 33 

• 34 Neohaustorius biarticulatus 34 
35 Gammarus palustris 35 
36 Lep t ocheirus plumu1osus 25 20 26 36 
37 Corophium lacustre 37 
38 Gammarus daiberi 38 
39 Gamffiarus tigrinus 39 
40 Melita nitida 40 
41 Chirodotea almyra 41 
42 Monoculodes edwardsi 2 2 2 42 
43 Chironomid SQ. 43 
44 Rithropanopeus harrisi 44 
4S Gammarus mucronatus 45 

) 46 Cor dy1ophora caspia 46 
47 Ga rveia franciscana 47 
48 Styl ochus ellipticus 48 
49 Membranipora tenuis 49 
so Vic t orella pavida 50 
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DATE 8-24-1987 SAMPLE METHOD ponar grab TIME 11:52 TIDE Ebb 

STATION NO. XIF5406 lAT. 39°15'25" LONG. 76°20'35" 

WATER DEPTH 12' WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene 1euco1ena 1 

• 2 M!crura leid~! 2 2 
3 Heteromastus filiformis 2 4 9 3 
4 Melinna sp, 4 
5 Nereis succ!,nea 6 6 12 5 
6 Scoloplos fragilis 6 
7 Pect!naria gouldi 7 . 8 Eteone heteiopoda 8 

~ 9 fol~dora l!gn! 9 
10 Scolecolepides v!ridis 10 
11 Stieblospio benedicti 1 11 
12 H::£I!anio1a gra:£1 12 
13 Limnodii1us hoffmeister! 13 
14 Iubificoides sp, 1 14 
15 Capitella capitata 15 
16 Ischadium recurvus 7 6 3 16 
17 Congeria 1eucophaeta 17 
18 Littoridinops sp. 18 
19 Macoma ba1thica 19 

t 20 Macoma mitchel1i 20 
21 Rangia cuneata 21 
22 M~a arenaria 22 
23 Hy:drobia sp, 23 
24 Stiliger niger 24 
25 Doridella obscura 25 
27 Balanus improvisus 103 128 86 27 
28 Balanus suba1bidus 28 
29 Leucon ameiicanus 29 
30 C~athura polita 2 30 
31 Cassidinidea lunifrons 31 
33 Edotea triloba 33 

) 34 Neohaustorius biarticulatus 34 
35 Gammarus palustris 35 
36 Leptocheirus plumulosus 36 
37 Corophium lacustre 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus 39 , 40 Melita nitida 2 3 1 40 
41 Chirodotea a1my:ra 41 
42 Monoculodes edwardsi 42 
43 Chironomid sp. 43 
44 Rithropanopeus harrisi 14 22 36 44 
45 Gammarus mucronatus 45 

) 46 Cordy:lophora caspia 46 
47 Garveia franciscana 47 
48 St~lochus ellipticus 48 
49 Membranipora tenuis 49 
50 Victorella pavida 50 
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) 

) 

) 

) 

DATE 8-24-1987 SAMPLE METHOD ponar grab TIME 11:40 TIDE Ebb 

STATION NO. XIF4811 lAT. 39°15'50" LONG. 76°21'07" 

WATER DEPTH 16' WATER TEMP. 

SPECIES 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 

SPECIES 

Diadumene 1euco1ena 
Micrura leidyi 
Heteromastus fi1i f ormis 
Melinna sp. 
Nereis s uccinea 
Scoloplos fragilis 
Pectinaria gouldi 
Eteone heteropoda 
Po1ydora ligni 
Scolecolepides viridis 
Streblos pio benedicti 
Hypaniola grayi 
Limnodril us hoffmeister! 
Tubificoides sp. 
Capitella capitata 
Ischadium recurvus 
Congeria leucophaeta 
Lit toridinops sp. 
Macoma balthica 
Macoma mitchelli 
Rangia cuneata 
Mya arenaria 
Hydrobia sp. 
Stiliger niger 
Doride11a obscura 
Balanus improvisus 
Balanus subalbidus 
Leucon americanus 
Cyathura po1ita 
Cassidinidea 1unifrons 
Edotea tri1oba 
Neohaustorius biarticu1atus 
Gammarus pa1ustris 
Leptocheirus plumulosus 
Corophium lacustre 
Gammarus daiberi 
Gammarus tigrinus 
Melita nitida 
Chirodotea almyra 
Monoculodes edwardsi 
Chironomid sp. 
Rithropanopeus harrisi 
Gamrnarus mucronatus 
Cordylophora caspia 
Garveia franciscana 
Stylochus e11ipticus 
Membranipora tenuis 
Victorella pavida 

WATER SAL. 

GRAB 1 GRAB 2 

1 9 
21 48 

3 

1 

10 27 
18 15 

3 3 

10 0 
4 0 

43 17 

26 26 

1 

2 

15 

103 

8 
59 

27 
53 

28 

8 
7 
1 

99 

1 

3 

2 

1 
2 
3 
4 
s 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



• 

DATE 8-24-1987 SAMPLE METHOD ponar grab TIME 11:28 TIDE Ebb 

STATION NO. XIF4715 LAT. 39°14'40" LONG. 76°21'28" 

WATER DEPTH 16' WATER TEMP. WATER SAL. 

SPECIES 
NO . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 

41 
42 
43 
44 
45 
46 
47 
48 
49 
so 

SPECIES GRAB 1 GRAB 2 

Diadumene leucolena 
Micrura leidyi 2 
Heteromastus filiformis 37 20 
Melinna sp. 
Nereis succinea 1 1 
Sco1oplos fragilis 
Pectinaria gou1di 
Eteone heteropoda 1 
Polydora ligni 
Scolecolepides viridis 1 1 
Streb1ospio benedicti 3 1 
Hypaniola grayi 
Limnodrilus hoffmeisteri 
Tubificoides sp. 2 3 
Capitella capitata 
Ischadium recuryus 
Congeria 1eucophaeta 
Littoridinops sp. 
Macoma balthica 
Macoma mitchelli 
Rangia cuneata 404 289 
Mya arenariad 
Hydrobia sp. 
St iliger niger 
Dor idella obscura 
Balanus improvisus 
Balanus subalbidus 
Leucon americanus 
Cyathura polita 24 
Cass idinidea 1unifrons 
Edotea t riloba 
Neohaus torius biar t icul atus 
Gammar us pa1ustris 
Leptocheir us plumulosus 
Cor ophium 1acus tre 
Gammarus daiberi 
Gammarus t igrinus 
Melita nit ida 
Ch irodot e a almyra 
Monoculodes e dwards i 
Chironom i d sp. 
Ri t hropanopeus har r i s i 9 3 
Gammar us mucronatus 
Cor dylophora c asp ia 
Garve i a franci s ca na 
Styl ochus el1 i pticus 
Membranipora t enuis 
Vic t or ella pavida 

104 

, '7 fa i 
5 (-

GRAB V 

7 
3 

7 

4 
2 
1 

8 

0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
33 
34 
3S 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 



I) 

DATE 8-24-1987 SAMPLE METHOD ponar grab TIME 11:16 TIDE Ebb 

STATION NO. XIF4420 LAT. 12°14'23" LONG. 76°21'00" .;(11·' 
D WATER DEPTH 16' WATER TEMP. WATER SAL. ofj/ 

SPECIES 
q. 

NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadurnene leucolena 1 
2 Micrura leidyi 6 9 13 2 
3 Heteromastus filiformis 12 29 43 3 
4 Melinna S:Q. 4 
5 Nereis succinea 1 5 
6 S~olo:Qlos frag!lis 6 
7 Pectinaria gouldi 7 

D 8 Eteone hete~oQoda 7 8 8 
9 Polydora ligni 9 

10 Scolecole:Qides viridis 8 8 1 10 
u St[~blospio benedict! 4 25 103 11 
12 HY:Qanio1a grayi 12 
13 Limnodrilus hoffmeister! 13 
14 Tubificoides S:Q, 1 5 115 14 
15 Ca:Qitel1a ca:Qitata 15 
16 lschadium recurvus 16 
17 Congeria leuco:Qhaeta 17 
18 LittoridinoQs SQ, 18 
19 Macoma ba1th1,ca 13 33 46 19 
20 Macoma mitchelli 0 4 13 20 
21 Rangia cuneata 3 so 71 21 
22 Mya arenaria 22 
23 Hydrobia SQ, 23 
24 Stiliger niger 24 
25 Doridel1a obscura 25 
27 Balanus imQrovisus 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 Cyathura :QOlita 22 28 6 30 
31 Cassidinidea lunifrons 31 
33 Edotea triloba 33 
34 Neohaustorius biarticu1atus 34 
35 Gammarus :Qalustris 1 35 
36 LeQtocheirus Qlumulosus 36 
37 CoroQhium lacustre 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus 39 

J 40 Melita nitida 40 
41 Chirodotea almyra 41 
42 Monoculodes edwardsi 1 1 42 
43 Chironornid sp. 43 
44 Rithropanopeus harrisi 6 4 1 44 
45 Garnrnarus mucronat us 45 
46 Cordylophora casQia 46 
47 Garveia franciscana 47 
48 Stylochus ellipticus 48 
49 Mernbranipora tenuis 49 
50 Victorella 12avida so 

105 



0 · 
DATE 8-24-87 SAMPLE METHOD ponar grab TIME 10 : 22 TIDE Ebb 

STATION NO. XIF4327 U.T. 39°14'17" LONG. 76°22'41" I 7, 
., \• 0 WATER DEPTH 10' WATER TEMP. 27°C WATER SAL. 6.5-~/oo -- '? !)~ 

SPECIES 
GRAB Jq. NO . SPECIES GRAB 1 GRAB 2 

1 Diadumene leucolena 1 
2 Micrur~ leid::£i 7 7 3 2 
3 Heteromastus filiformis 21 21 19 3 
4 M~linna sp, 4 
5 Ne!;eis succj,nea 1 5 
6 Scoloplos fragilis 6 
7 Pectinaria gouldi 7 
8 Eteone hete[opod~ 1 8 
9 Po1ydQ:r;:a ligni 9 

10 Scole£olepides V1Iidi~ 9 11 1 10 
11 Streblospio benedicti 9 31 11 
12 H)rpanio1a g:r;:a::£1 12 
13 Limnod:r;:11us hoffmeist~ri 13 
14 Tubificoides sp. 3 3 14 
15 Capitella capitata 15 
16 l§chad!um recurvu~ 16 
17 Congeria 1eucophaeta 17 
18 Littoridinop~ sp, 18 
19 Macoma balthica 20 28 40 19 
20 Macoma mitche11i 0 0 2 20 
21 Rangia cuneata 9 l9 27 21 
22 Mya arenar ia 22 
23 Hydrobia sp. 23 
24 Ss;iliger niger 24 
25 Doridella obscura 25 
27 Balanus imp:r;:ovis us 27 
28 B~lanus subalbidus 28 
29 Leucon americanus 29 
30 ~yathura polita 31 25 29 30 
31 C~ssid!nidea lunifrons 31 
33 Edotea tri l oba 33 
34 N~ohau~torius b i a[ticulat us 34 
35 Gammar us palus t ris 35 
36 L~pto~he irus plumulosus 6 6 10 36 
37 Coroph ium lacus t r e 37 
38 Gammarus daiberi 38 
39 G~mmarus t igrinus 39 
40 Melit a n i tida 40 

) 41 Chi r odotea almyra 41 
42 Monocul odes edwards i 1 42 
43 Chi r onomi d §p . 43 
44 Rithropanopeus harr i s i 2 2 l 44 
4 S Gammarus mucronatus 4S 
46 Cordylophora c asp ia 46 
4 7 Garveia franciscana 47 
48 Stylochus ell i pt i cus 48 
49 Membranipora tenuis 49 
so Vic t ore1l a pavida so 

106 



DATE 8-24-87 SAMPLE METHOD ponar grab TIME ~ TIDE Ebb 

STATION NO. XIG5405 LAT. 12.0 15'23" LONG. 76°20'28" 

WATER DEPTH 13' WATER TEMP . WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leu£olena 1 
2 Micrura leidy.:i. 5 ~ 2 2 
3 Hetei;:Qrnastus filiformi s 33 45 7 3 
4 Melinna sp , 4 
5 Nerei§ succinea 1 4 5 
6 Scoloplos fragilis 6 
7 Pectinaria gouldi 7 

D 8 Eteone heteropoda 8 
9 Polydora li~ni 9 

10 Sco!e~o1epid~~ v!~!di§ !Z 22 0 10 
11 Streblo§pio benedicti 28 29 1 11 
12 Hnani,Qla g[ayi 12 
13 Limnodrilus hoffmeisteri 13 
14 Tubificoides §p, 3 4 3 14 
15 Capitella capi tata 15 
16 Ischadium recurvus 1 16 
17 Congeri,a leucophaeta 17 
18 Littoridinops sp. 18 
19 Macoma ba1thica 0 1 0 19 
20 Macoma mitchelli 20 
21 RangiS! cuneata 21 
22 Mya arenaria 22 
23 Hydrobia sp. 23 
24 Stilig~r niger 24 
25 Doridella obs£ura 25 
27 Balanus improvisus 10 3 95 27 
28 Ba lanYS subalbi dus 28 
29 Leucon americanus 29 
30 Cyathura poli ta 7 27 3 30 
31 Cass!dinidea lunifrons 31 
33 Edotea trilob5! 33 
34 Neohaustorius biarticulatus 34 
35 Gammarus pa lu§ t ris 35 
36 Leptocheir us plumulosus 1 36 
37 Corophi um 1acustre 1 37 
38 Gamma r us da i be r i 38 
39 Gamma rus t igr inus 39 

) 40 Melita ni t ida 2 1 40 
41 Ch irodot ea a lmyra 41 
42 Monocul odes edwa rdsi 2 1 42 
43 Chironomid s p . 43 
44 Rithropanop~~s harr isi 9 1 10 44 
45 Gammarus mucr ona t us 45 
46 Cor dyl ophora caspia 46 
47 Garve~a fra nci s ca na 4 7 
48 St y1ochus e1 l i pticus 48 
49 Membranipora t enui s 49 
50 Vi c t ore11a pavida 50 

107 



DATE 8-Z4-87 SAMPLE METHOD ~onar gqd2 TIME 10:47 TIDE Ebb 

STATION NO . XIF4124 lAT. 39°14'08" LONG . 76°22'24" J"l 51' () 
D WATER DEPTH 12' WATER TEMP. WATER SAL. olt-r 

SPECIES 
J 1 

NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene 1eucolena 1 
D 2 M~C!.:!JJ::S!: leid:t:1 12 2 2 

3 Hetet:Qmastus fUiformis 36 7 3 3 
4 Melinna s~. 4 
5 Ne:reh ~ucc!nea 5 
6 ScoloRlos fragilis 6 
7 Pectinaria gouldi 7 
8 Eteone heteroRoda 8 
9 Pol:y:dora ].igni 9 

10 Sco1~£oleRides viridis 4 2 0 10 
11 StreblosRio ben~dicti 88 21 1l 
12 H!llH!niola gia:t:! 12 
13 LimnQdrilus hoffmeisteri 13 
14 Tubificoides Ul. 9 14 
15 CaR1tella ca2itata 15 4 10 1~ 
16 Ischadium recurvus 3 16 
17 Congex:ia ].euco~baeta 1 17 
18 LittQridinoRS SR . 18 
19 Macoma balth!ca 15 4 10 19 
20 Macoma mitchelli 3 20 
21 Rangi2 cuneata 1 21 
22 M:y:a a renar ia 22 
23 H:y:drobia SR. 23 
24 Stiliger niger 24 
25 Dorigel l a obs cur a 25 

• 27 Ba l anus imRrovisus 27 
28 Balanus subalb i dus 28 
29 Leucon americ§!:nus 29 
30 Cyathura Roli t a 76 38 11 30 
31 Cassidinidea lunifrons 31 
33 Edotea triloba 33 

) 34 Neohaus torius bi§!:rticulatus 34 
35 Gammarus Eal ustris 35 
36 Le~tQche irus ~lumulosus 36 
37 Cor oQhium lacu~tre 37 
38 Gamma rus daiber i 38 
39 Gamma[us t igrinus 39 
40 Me11t5!: nitida 40 
41 Ghirodotea almyra 41 
4 2 Monoculodes edwards i 1 42 
43 Ch i r onomid SR . 43 
44 Rith[QQanoQeu~ harrisi 5 1 44 
4 5 Gammarus mucronatus 45 
46 Gordylo~hora c asQia 46 
47 Ga rve i a francis cana 47 
48 Stylochus elliQticus 48 
49 Memb ran i Qora cenu is 49 
so Vic t o rel l a Qavida 50 

108 



DATE 8-24-87 SAMPLE METHOD ponar grab TIME 10:10 TIDE Ebb 

STATION NO. XIF3325 LAT. 39°13'17" LONG. 76°22'30" /o' 
WATER DEPTH 16' WATER TEMP. 29°C WATER SAL. 8.1-0 /oo 

r;l-'1~ 
¢ f. 

SPECIES ~/ J 

NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
2 Micrura leid~i 7 9 16 2 
3 Heteromastus filiformis 45 34 24 3 
4 Me1inna sp, 4 
5 Nereis succinea 1 5 
6 Scoloplos fragilis 2 6 
7 Pectinaria gouldi 7 
8 Eteone heteropoda 2 8 
9 Pobdora ligni 9 

10 Scoleco1ep!des viridis 0 2 3 10 
11 Streblospio benedicti 11 
12 H~anio1a gra~i 12 
13 Limnodrilus hoffmeister! 13 
14 Tubificoides sp, 2 1 14 
15 Capitella capitata 15 
16 Ischadium recurvus 16 
17 Congeria leucophaeta 17 
18 Littoridinops sp. 18 
19 Macoma balthica 39 62 58 19 

) 20 Macoma mitchelli 2 20 
21 Rangia cuneat a 17 20 22 21 
22 Mxa arenaria 22 
23 H~drobia sp. 23 
24 Stiliger niger 24 
25 Doridella obscura 25 
27 Balanus improvisus 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 C~athura poli t a 46 43 46 30 
31 Cassidinidea lunifrons 31 
33 Edo t ea t riloba 33 

) 34 Neohaustorius biarticu1at us 34 
35 Gammarus pa1ustris 35 
36 Leptocheirus p1umu1osus 46 52 26 36 
37 Corophium lacustre 1 37 
38 Gamma!uS daiberi 38 
39 Gammarus t igrinus 39 

) 40 Meli t a nitida 6 6 2 40 
41 Chirodo t e a a1m~ra 41 
42 Monocu1ode s edwardsi ?. 2 42 
43 Chironomid sp. 43 
44 Rithropanopeus harris i 1 1 44 
45 Gammarus mucronatus 45 
46 Cordy1ophor a casp ia 46 
47 Ga rve ia franc isca na 47 
48 St ylochus ellip t icus 48 
49 Membranipora t enuis 49 
50 Vi c t orella pavida so 
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DATE 8-24-87 SAMPLE METHOD ponar grab TIME 12:53 TIDE Ebb 

STATION NO. XIG7689 LAT. 39°16'58" LONG. 1§.0 18'51" 

WATER DEPTH 12' 
) 

WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
2 Micrura leid;:£1 2 2 2 

) 3 Heteromastus fi1iformis 21 19 9 3 
4 Melinna SQ, 4 
5 Nereis ~ucc;J.nea 1 5 
6 Scoloplos fragilis 6 
7 Pectinaria gouldi 7 
8 Eteone hetero:Qoda 8 
9 Polxdora ligni 9 

10 Sco1eco1e:Qides viridis 1 5 8 10 
11 Streblos:Qio benedicti 5 5 11 
12 Hnaniola g~axi. 12 
13 Limnod~i1us hoffmeister! 13 
14 Tubificoides SQ, 2 14 
15 CaQitella caQitata 15 
16 Ischadium recurvus 16 
17 Congeria 1euco:Qhaeta 17 
18 LittoridinoQS SQ. 18 
19 Macoma balthica 0 9 0 19 

) 
20 Macoma mitche1li 0 2 0 20 
21 Rangia cuneata 145 138 168 21 
22 Mxa arenaria 22 
23 Hxdrobia SQ. 23 
24 Stiliger niger 24 
25 Doride1la obscura 25 
27 Balanus im:Qrovisus 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 Cxathura Qolita 11 22 12 30 
31 Cassidinidea lunifrons 31 
33 Edotea triloba 33 
34 Neohaustorius biarticulatus 34 
35 Gammarus Qa1ustris 35 
36 Leptocheirus p1umulosus 1 3 36 
37 Coro:Qhium 1acustre 3 1 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus 39 
40 Melita ni tida 1 40 
41 Chirodotea almxra 41 
42 Monoculodes edwardsi 4 42 
43 Chironomid SQ. 43 
44 RithroQanoQeus harrisi 1 44 
45 Gammarus mucronatus 45 

• 46 Cordx1o:Qhora casQia 46 
47 Garveia franciscana 47 
48 Stxlochus elliQticus 48 
49 MembraniQora tenuis 49 
so Victore1la pavida so 
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DATE 8 -24-87 SAMPLE METHOD ponar grab TIME 14:27 TIDE Ebb 

STATION NO . XIF5145 LAT. ~ LONG. 76°23'55 " 

YATER DEPTH 15' WATER TEMP. WATER SAL. 

SPECIES 
NO. SPECIES GRAB l GRAB 2 GRAB 3 

1 Diadum~ne leucolena 1 
2 Micrura 1eidi:i 17 19 21 2 
3 H~t~romastus fi1iformis 31 30 30 3 
4 M~Unna s:g, 4 
5 Ner~is succinea 5 14 12 5 
6 Sco1o:g1os fragili~ 6 
7 Pectinaria gouldi 7 
8 Et~Qne heteroJ;!oda 8 
9 Pob:gora ligni 9 

10 Scoleco1epides viridis 3 2 2 lO 
11 S~r~blosQio bened1cti 255 252 316 ll 
12 H~aniola grai:i 3 12 
13 Limnodrilus hoffmeisteri l~ 
14 Tuh!ficoides SJ;!, 144 316 315 !4 
15 Capitella capita~~ 15 
16 Ischadium recurvus 16 
17 Cong~ria leucoQhaeta 17 
18 LittoridinoQs s:g. 18 
19 Macoma balthica 3 19 

) 20 M~coma mitchelli 3 1 3 20 
21 Rangia cuneata 4 2 4 21 
22 Mya arenaria 22 
23 Hydrobia sp, 23 
24 StU:i,ger niger 24 
25 Doride l1a obscur~ 25 
27 Bal~nus improvisus 27 
28 Ba lanus suba lbidu§ 28 
29 Leucon americanus 29 
30 Ci:~thura poli ta 9 21 13 30 
31 C~§§idinidea l unifrons 31 
33 Edo t e a tr iloba 2 4 6 33 

) 34 Neohaus t orius biart iculatus 34 
35 Gammarus palustris 35 
36 LeQ t ocheirus p l umulosus 29 42 34 36 
37 CQr ophi um l acustre 37 
38 Gammarus daiber i 38 
39 Gammarus tigr i nus 1 2 39 

) 40 Melita nitida 3 4 40 
41 Ch irodo tea a lmi:ra 1 41 
42 Monocul ode s edwards i 42 
43 Chironomid SQ. 43 
44 Ri t h r o:ganopeus harr i s i 44 
4 5 Gammarus mucr ona tus 45 
46 Cordylophora caspia 46 
47 Garve ia f rancisc an2 47 
48 Styl ochus e l lipticus 48 
49 Memb ran i pora tenuis 49 
so Vic t o rella pavida so 

) lll 



) 

DATE 8-24-87 SAMPLE METHOD ponar grab TIME 12:32 TIDE Ebb 

STATION NO. XIF6388 LAT. 39°16'15" LONG. 76°20'50" 

) 
WATER DEPTH 10' WATER TEMP. t.I'ATER SAL. 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene 1euco1ena 1 
2 Micrura leidyi 4 4 2 
3 Heteromastus filiformis 3 7 5 3 
4 Melinna SI;!, 4 
5 Nereis succinea 1 1 1 s 
6 Scoloplos fragi1is 6 
7 Pectinaria gouldi 7 

• 8 Eteone hete~opoda 8 
9 Po1ydora ligni 9 

10 Scoleco1e:t!!de~ v1~1d!s 16 22 10 10 
11 Streb1osRio benedict! 1 2 11 
12 H:li!aniola gra::t:i 12 
13 Limnodri1us hoffmeister! 13 
14 Tubificoides SI;!, 14 
15 CaEite1la ca12itata 15 
16 Ischadium recurvus 16 
17 Congeria leuco12haeta 17 
18 LittoridinoEs SE. 18 
19 Macoma ba1thica 2 5 1 19 , 20 Macoma mitchelli 2 0 1 20 
21 Rangia cuneata 86 82 76 21 
22 Mya arenaria 22 
23 Hydrobia sg, 23 
24 Stiliger niger 24 
25 Doride1la obscura 25 
27 Balanus imErovisus 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 Cyathura 12olita 12 17 15 30 
31 Cassidinidea lunifrons 31 
33 Edotea triloba 33 

) 34 Neohaustorius biarticulatus 34 
35 Gammarus galustris 35 
36 Legtocheirus 12lumulosus 1 36 
37 Corophium lacustre 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus 39 

) 40 Melita ni tida 1 40 
41 Chirodotea almyra 41 
42 Monoculodes edwardsi 1 42 
43 Chironomid s12. 43 
44 Rithroganogeus harrisi 44 
45 Gammarus mucronatus 45 
46 Cordylophora caspia 46 
47 Garveia franciscana 47 
48 Sty1ochus ellipticus 48 
49 Membranigora tenuis 49 
so Victorella pavida 50 

112 



) 

DATE 8-24-87 SAMPL~ METHOD ponar grab TIME 12:06 TIDE Ebb 

(-/ '"' 
STATION NO. XIF5297 LAT. 39°15'33" LONG. 76°19'53" 

) " WATER DEPTH 10' WATER TEMP. ~ WATER SAL. 6.0-~/oo 

SPECIES 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene 1euco1ena 1 
) 2 Micrura 1eid:ti 7 6 1 2 

3 H~te!omastus filiformis 15 15 9 3 
4 Melinna s:e, 4 
5 Neieis succinea 1 1 1 5 
6 ScoloRlos fragilis 6 
7 Pectinaiia gouldi 7 

) 8 Eteone hetero:eoda 8 
9 fol:tdoia ligni 9 

10 Scolecole:eides viridis 10 11 13 10 
11 Streblos:eio benedicti 1 2 11 
12 H:£:eaniola gra:ti 12 
13 Limnodrilus hoffmeisteri 13 
14 Tubi,ficoides s:e, 14 
15 Ca:eite11a ca:eitata 15 
16 Ischadium recurvus 16 
17 Congeria leuco:ehaeta 17 
18 Littoridino:es s:e. 18 
19 Mac om a bal thica 6 4 19 

) 20 Macoma mitchelli 2 20 
21 Rangia cuneata 111 206 35 21 
22 M:ta arenaiia 22 
23 H:tdrobia s:e, 23 
24 Stiliger niger 24 
25 Doride1la obscura 25 

) 27 Balanus im:erovisus 27 
28 Balanus subalbidus 28 
29 Leucon arne!icanus 29 
30 C:tathura :eolita 11 17 16 30 
31 Cassidinidea lunifrons 31 
33 Edotea triloba 33 

) 34 Neohaustorius biarticulat us 34 
35 Gamrnarus :ea1ustris 35 
36 Le~tocheirus :elumulosus 2 1 36 
37 Coro:ehium lacustre 37 
38 Gamrnarus daiberi 38 
39 Gammarus tigrinus 39 
40 Melita nitida 40 
41 Chirodotea alm:tra 41 
42 Monoculodes edwardsi 1 42 
43 Chironomid s:e. 43 
44 Rithropanopeus harrisi 4 44 
45 Gammarus mucronatus 45 

) 46 Cordylophora caspia 46 
47 Garveia franciscana 47 
48 Stylochus ellipticus 48 
49 Membranipora tenuis 49 
50 Victorella pavida 50 
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DATE 8-25-1987 SAMPLE METHOD scraping TIME 10:08 TIDE Ebb 

STATION NO . XIF4811 lAT. 12.0 14'49" LONG. 76°21'07" 

WATER DEPTH WATER TEMP. WATER SAL . 

• SPECIES 6' 3' 
NO . SPECIES GRAB l GRAB 2 GRAB 3 

1 Diadumene leuco1ena 1 
2 l:Uc:tu:ta le1d:£i 2 

) 3 Het!a:omas tus filifo:tmis 3 
4 Me11nna s:e, 4 
5 N~Ieis succinea 2 2 5 
6 Sco1o:elos fragi1is 6 
7 Pectinaria gou1di 7 
8 E~eone hetero:eod~ 8 
9 Pol:£dora ligni 9 

10 ScQleco1e:eides vitidis 10 
11 Streblosgio benedicti 11 
12 H::!Eaniola gra:£1 12 
13 L1mnodiilus hoffm~isteri 13 
14 Tubificoides s:e, 14 
15 Cagitel1a ca:eitata 15 
16 Ischadium Iecurvus 12 
17 CQngeria 1euco:eh~eta 17 
18 Littoridinogs sg, 1~ 
19 Ma£oma ba1thica 19 
20 M~coma mitche11i 20 

t 21 Rangia cuneata 21 
22 M:£~ arenaria 22 
23 Hydrobia S];!. 23 
24 Stiliger niger 24 
25 Doridella obscuia 25 
27 Balanus imgrovisu~ 4 4 27 
28 Balanus subalbidu~ 1 4 28 
29 L~ycon americanus 29 
30 C~athura golita 30 
31 C2~sidinidea lunif:tons 31 
33 Edotea triloba 33 
34 Neohaustorius b12Iticu1a~us 34 
35 Gammarus pa1ustris 35 
36 Leptocheirus g1umulosus 36 
37 Corophium 1acustre 1 1 ~7 
38 Gammarus daiberi ~8 
39 G2mmarus tigrinus 39 
40 Melita nitida 40 
41 Chi:todotea a1m::£I2 41 
42 Monocu1odes edwardsi 42 
43 Ch!,ronomid sp, 43 
44 Rithropanogeus harrisi 3 3 44 
45 Gammarus mucronatus 45 
46 Cordylophora caspia 3 2 46 • 47 Garveia franciscana 47 
48 Stylochus el1igt;icus 3 48 
49 Membranigora tenuis 49 
50 Victore1la gavida 2 2 so 
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DATE 8-25-1987 SAMPLE METHOD scraping TIME 09;47 TIDE Ebb 

STATION NO. XIF4813 LAT. 39°14'46" LONG. 76°21'16" 

WATER DEPTH WATER TEMP. WATER SAL. --

SPECIES 3' 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leuco1ena l 
) 2 Micrura 1eidyi 2 

3 HetetQmastus filiformis 3 
4 Melinna sp, 4 
5 Nereis succinea 3 3 s 
6 Scoloplos fragilis 6 
7 Pectinaria gouldi 7 
8 Eteone heteropoda 8 
9 ~o].ydo[a ].igni 3 9 

10 ScolecoleQides viridis 10 
u St[eblospio benedicti 11 
12 HYQS!,niQ].a gtS!:::£1 12 
13 Limnodrilus hoffmeister! 13 
14 Tubificoides SQ, 14 
15 CaQitella caQitata 15 
16 Ischadium recurvu§ 4 16 
17 Congeria leucophaeta 3 17 
18 LittotidinOQS SQ. 18 
19 Macoma ba1thica 19 
20 Macoma mitchell! 20 
21 Rangia cuneata 21 
22 Mxa arenaria 22 
23 H::£drobia SQ, 23 
24 Stili,ger niger 24 
25 Doridella obscura 25 

t 27 Balanus imQrovisus 2 4 27 
28 Balanus subalbidus 4 2 28 
29 Leucon americanus 29 
30 Cyathura :golita 30 
31 Cassidinidea lunifrons 31 
33 f;dotea triloba 33 

) 34 Neohaustorius biarticu1at us 34 
35 Gammarus Qalustris 35 
36 LeQtocheirus Qlumulosus 36 
37 Corophium lacustre 1 3 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus 39 

t 40 Melita nitida 40 
41 Chirodotea almyra 41 
42 Monocu1odes edwardsi 42 
43 Chironomid sp. 43 
44 Rithropanopeus harri s i 3 3 44 
45 Gammarus mucronatus 45 
46 ~ordyloQhora casQia 2 1 46 
47 Garveia franciscana 47 
48 Stylochus e1liQticus 4 48 
49 Membranipora tenuis 49 
so Victorella pavida 3 50 
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DATE 8-25-1987 SAMPLE METHOD scrapi ng TIME 09:11 TIDE Ebb 

STATION NO. XIF4514 l.AT. 39°14'32" LONG. ~21'23" 

) WATER DEPTH WATER TEMP. WATER SAL. 

SPECIES 3' 8' 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
) 2 Micrura leid:£! 2 

3 He teromas tus filiformis 3 
4 · Melinna S:Q, 4 
5 Nereis succinea 3 2 5 
6 Scol opl os f r agilis 6 
7 Pec tinaria gouldi 7 
8 Eteone heteropoda 8 
9 Pol:£QOJ::a ligni 3 2 9 

10 Sco1ecole:Qides viridis 10 
11 Strebl os :Q i o benedicti 11 
12 H:maniola gra:£1 12 
13 Limnodrilus hoffmeis ter! 13 
14 Tubifi coi des S:Q, 14 
15 Ca:Qite11a ca:Qita t a 15 
16 Ischadium recurvus 16 
17 Congeria leuco:Qhaeta 17 
18 Lit t ori dino:Qs s p, 18 
19 Macoma balthica 19 
20 Macoma rnitchelli 20 
21 Rangia cuneata 21 
22 M:::£a arenaria 22 
23 H:::£dr obia sp. 23 
24 Stil ige~ nige~ 24 
25 Doridella obs cut:a 25 

) 27 Balanus i rn:Qrovisus 3 3 27 
28 Balanus subalbidus 28 
29 Leucon americanus 29 
30 C:::£athura polita 30 
31 Cassidinidea lunifrons 31 
33 Edot e a triloba 33 • 34 Neohaustorius biart icu1atus 34 
35 Gammarus palustris 35 
36 Leptoch e irus pl umulosus 36 
37 Corophium lacustre 1 1 37 
38 Gammarus da iberi 38 
39 Gammarus tigr inus 39 
40 Melita nitida 40 
41 Chirodo t e a alm:::£ra 41 
42 Monocu1odes edwar ds i 42 
43 Chironomi d s p. 43 
44 Rith ropanopeus harrisi 3 f.t. 44 
45 Gammarus mucronatu s 45 
4 6 Cordylophora casp ia 2 3 46 
47 Garve ia franci s cana 47 
48 St:::£1ochus e11ip ticus 48 
49 Me mbranipora t enui s 49 
so Vic t orella pavida 2 2 so 

) 116 



) 

DATE 8-25-1987 SAMPLE METHOD scraping TIME 08 ;49 TIDE Ebb 

STATION NO. XIF4518 tAT . 39°14'28" LONG. 76°21'50" 

WATER DEPTH WATER TEMP. WATER SAL. 

SPECIES 3' 8' 
NO . SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leucolena 1 
) 2 Micrura leid:t:i 2 

3 Heteromastus fil i fo!:mis 3 
4 MeUnna s[!. 4 
5 Nereis succinea 3 3 5 
6 Scolo[!los fragilis 6 
7 Pe~tinaria gouldi 7 
8 Et~Qne hetero[!oda 8 
9 Pol:t:dora ligni 9 

10 ScQlecolepides vi,1dis 10 
11 Streblospio benedi~ti u 
12 H:£Paniola g;ra:t:i 12 
13 Limnodri1us hoffmeisteri 13 
14 Tubificoides sp . 14 
15 Capitella capitata 15 
16 !schadium recurvus 16 
17 Cong;e!:ia 1eucophaeta 17 
18 Littoridinops sp, 18 
19 Macoma balthica 19 

t 20 Macoma mitchelli 20 
21 R~ng1a cuneata 21 
22 M:ia arenaria 22 
23 H:i!.!Iobia sp, 23 
24 Stiliger niger 24 
25 Doridella obscura 25 
27 Balanus improvisus 2 3 27 
28 Balanus subalbidus 3 2 28 
29 Leucon americanu2 29 
30 C:iathura polita 30 
31 Cassidinidea 1unifrons 31 
33 Edotea triloba 3~ 
34 Neohaustorius biarticulatus 34 
35 Gammatus palustris 35 
36 Leptocheirus plumulosus 36 
37 Co[Q[!hium lacustre 2 1 37 
38 Gammarus daiberi 38 
39 Gammarus tigrinus ~9 
40 Melita nitida 40 
41 Chirodotea alm:ira 41 
42 Monoculodes edwardsi 42 
43 Chironomid sp. 43 
44 Rithropanopeus harrisi 2 2 44 
45 Gammarus mucronatu~ 45 

t 46 Cotd:ilophora caspia 2 2 46 
47 Garveia franciscana 47 
48 St:ilochus elli[!ticus 48 
49 Membranipora tenuis 49 
so Vi~torella pavida l 1 so 
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DATE 8~25~1987 SAMPLE METHOD scraping TIME 08;31 TIDE Ebb 

STATION NO. XIF3638 LAT. 39°13'37" LONG. 76°23'47" 

WATER DEPTH WATER TEMP. WATER SAL. 
) 

SPECIES 3' 8' 
NO. SPECIES GRAB 1 GRAB 2 GRAB 3 

1 Diadumene leuco1ena 1 
2 Micrura leidyi, 2 

) 3 Heteromastus filiformis 3 
4 Melinna sp, 4 
5 Nereis succinea 4 2 5 
6 Scoloplos fragilis 6 
7 fectinaiia gould! 7 
8 Eteone heteiopoda 4 8 

) 9 Polydora ligni 2 2 9 
10 Scolecolepides viridis 10 
11 Streblospio benedicti 11 
12 Hypaniola gray! 12 
13 Limnodiilus hoffmeister! 13 
14 Tubificoides sp, 4 4 14 

) 15 Capitella capitata 15 
16 I~chadium recurvus 16 
17 Congeria 1eucophaeta 17 
18 Littoridinops sp. 18 
19 Macoma balthica 19 
20 Macoma mitchelli 20 

) 21 Rangia cuneata 21 
22 Mya arenaria 22 
23 Hydrob i a sp. 23 
24 Stiliger n i ger 24 
25 Dori de l l a obs cura 25 
27 Ba lanus improvisus 4 27 

) 28 Balanus subalbidus 4 3 28 
29 Leucon americanus 29 
30 Cya thura polita 30 
31 Cass idinidea lunifrons 31 
33 Edo t ea tri1oba 33 
34 Neohaus torius b i articulatus 34 

) 35 Gammarus palus t ris 35 
36 Lep t oche irus pl umulosus 36 
37 Coroph i um 1acus tre 1 1 37 
38 Gammarus daiberi 38 
39 Gammaru s ti gr inus 39 
40 Melita nitida 40 
41 Chirodotea almyra 41 
42 Monocul ode s edwards i 42 
43 Chironomid sp. 43 
44 Rithropa nopeu s h a r r is i 4 3 44 
4 5 Gammarus muc r ona tus 45 
46 Cordyl ophora c aspia 2 1 46 
47 Garve ia franci s c ana 47 
48 Styl ochus ell i pticus 3 3 48 
49 Membra n i pora t enuis 49 
50 Vic t or el1a pavida 1 1 50 
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Project IV - Analytic Services 

Department of Health Laboratories 

Metals analyses on biota 
Pesticide and PCB analyses on biota 



) 

) 

• 

t 

METALS ANALYSIS OF HART AND MILLER ISLAND SAMPLES 

Samples from H~rt and Miller Island w~re submitted to the 

Food Chemistry Laboratory on September 8, 1987 for the 

determination of six metals 

manganese, and iron). 

<copper, chromium, zinc, nickel, 

The samples consisted of three types: clams, crabs, and 

fish. These were divided into two groups designated as Group I 

and Group I£. Group I (or Priority Samples) was composed of 29 

samples: 6 crabs, 8 fish, and 15 clams. One sample, numbered 

870601-52, was not found. Group II totaled 13 samples: 7 fish and 

6 clams. 

found. 

Three samples, numbers 870601-15, 2a, and 30, were not 

Each sample was filleted <fish) or shucked (clams and crabs) 

and then homogenized using a Waring blender. A sample was then 

weighed and run for moisture content. Another portion of the same 

sample was weighed and digested for the six metals specified in 

the request for analysis. These portions were digested with 

concentrated nitric acid and brought to a final volume of 50 ml. 

with distilled, deionized water <Barnstead Na~opure II system!. 

The samples were then analyzed using inductively coupled 

plasma optical em i ssion spectrometry <I.C.P.>. The Perkin-Elmer 

Plasma I I simultaneous I.C.P. with automatic background 

correction was used. The concentrations of all calibration 

standards were verified against EPA quality control check samples 

and EPA/ICP quality control samples. 

IW 



Sample Type Zn N1 Mn Jfe tJr t;u ::~,. L"JCJ~S 

) 
9 Fish 5 . 45 0 . 02 0 . 38 2.11 0.11 0.27 77 . 8 

10 Fish 4 . 98 0 . 01 0.39 2.52 0 . 11 0 . 37 78 . 2 
11 Fish 3.45 0.01 0.32 2.18 0.09 0 . 37 78 . 3 
12 Fish 6.71 0.01 0.86 10.93 0.16 0 . 71 79.0 
13 Clam 7--L- 8.65 3.45 4.93 32.07 0.20 1.10 88 . 9 

) 17 Clam 1-C 9.79 3.39 10.42 45.29 0. 19 1.11 88 . 4 
19 Glam fj,.C 8 . 0.1 3.09 6.46 38.24 0.15 1. 20 90. 1 
21 Fish 6 . 92 0.06 0 . 59 16 . 18 0.10 0 . 50 84 .2 
23 Fish 5 . 78 0.03 0.39 3.63 0.09 0 . 44 79 .5 
25 Clam 7) \ 9. 94 ~ 3.85 8.79 67 . 73 0.26 1. 30 88 . 8 
27 Fish 3.95 0 .0.0 0.24 2 . 15 0.09 0.42 77.3 
29 Clam 12.77~ 5.51 11.93 61.77 0.31 1. 37 89.5 
31 Clam 11.80 • 4.75 7.89 62.28 0.25 1. 38 88.8 

STATION Sr.1mpJe Dat.e Zn dw Ni dw Mn dw Fe dw Cr dw Cu dw 

F1 9 13-Apr-87 24.55 0.09 1. 71 9.50 0.50 1. 22 
F2 10 13-Apr-87 22.84 0.05 1. 79 11.56 0.50 1. 70 
F3 11 13-Apr-87 1 5.90 0.05 1. 47 10.05 0.41 1.71 
F4 12 13-Apr-87 31.95 0.05 4 . 10 52.05 0 . 76 3.38 
S2 13 13-Apr-87 77.93 31.08 44.41 288.92 1. 80 9.91 
HM7 17 13-Apr-87 92.36 31.98 98 . 30 427.26 1. 79 10.47 
HM22 19 13-Apr-87 80.91 31.21 65 . 25 386.26 1. 52 12.12 
S2 21 17-Dec-86 43.80 0.38 3.73 102.41 0.63 3.16 
S4 23 17-Dec-86 28.20 0.15 1. 90 17.71 0.44 2.15 
HM7 25 17-Dec-86 88.75 34.37 78 . 48 604.73 2.32 11.61 

t HM9 27 17-Dec-86 17.40 0.00 1.06 9.47 0.40 1. 85 
F1 29 17-Dec-86 121.62 52 . 48 113 . 62 588.29 2 . 95 13.05 
F4 31 17- Dec-86 105 . 36 42 . 41 70.45 556 . 07 2 . 23 12.32 

t 
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FOIIIPIAS SAMP # STAT ID DATE MEDIA 
9 F-1 41387 FISH -- -- ---

) 10 F-2 41387 FISH 
11 F-3 41387 FISH 
12 F-4 41387 FISH 

PIASTIC 13 S-2 41387 RANG !A 
FOIL 14 S-2 41387 RANGIA 
PIASTIC 15 S- 5 41387 RANG !A 

) FOIL 16 S-5 41387 RANGIA 
PlASTIC 17 HM-7 41387 RANGIA 
FOI L 18 HM-7 41387 RANGIA 
PIASTIC 19 HM- 22 41387 RANG !A 
FOIL 20 HM-22 41387 RANGIA 
PIASTIC 21 S-2 121786 CUM$ 

FOIL 22 S-2 121786 CUM$ 

PlASTIC 23 S-4 121786 CUM$ 

FOI L 24 S-4 121786 CIN-1S 
PLASTIC 25 HM-7 121786 CUM$ 

FOI L 26 HM-7 121786 CIAMS 
PIASTIC 27 HM- 9 121786 CIAMS 

) 28 F-1 121786 FISH 
29 F-2 121786 FISH 
30 F- 3 121786 FI SH 
31 F-4 121786 FISH 

FOI L 32 HM- 9 121786 ClAMS 
}?I.ASTIC 33 HM- 22 121786 CUIMS 

) FOI L 3'4 HM-22 121786 CIN-1S 
35 F-1 80486 CRABS 
36 F- 2 80486 CRABS 
37 F- 3 80486 CRABS 
38 F- 4 80486 CRt\BS 
39 F- 1 80486 FISH 

• 40 F- 2 80486 FISH 
41 F-3 80486 FISH 
42 F- 4 80486 FISH 

PIASTIC 43 S- 2 (F- 2) 80486 CI.AHS 
FDIL 4t S- 2 80486 ClANS 
·PL\STIC 45 S- 4 80486 CI.AHS 
FDIL 46 S- 4 80486 CJ:.Nv<..S 
~IASTIC 47 HM-7 80486 ClAMS 
J·)IL 48 HM-7 80486 CIAMS 
?I \STI C 49 HM- 22 80486 CLAMS 

____ _ FOI L 50 HM- 22 _ __ ?04?§ CIN1S ..--.~-
-·~ . .... ........ -
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Pesticide and PCB Analyses 
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!';'! 

HE 
l P :' 

l.)(; / C,!-l -C:'ol 

UG/G~-~:.; 

X-f.YI.:T 
UG/G~-011 

UGIGP'.-OW 
U!, /~!-'-!:W 

UG/G"'-!JII 
~(;I (,M-t IJ 
X-AYWT 
UG/Gr-;·O'ol 
U~/G"'·::Io' 
UG/(. ~-C:IJ 

UG/G.--£\\1 

113.00 
•u .• n 

s.r.r-
243s.ce: 
2~3-~0 

47.7:1 
1!13.3C 
s1.a 

4o7f: 
1550. DO 

';}.';)!) 

2!.& (, 
P.~-3 t-

Uf./(;.u.-:,w 36.CC 
'·FY\o:T 4 o€-8 
u;;/c . .v.-cw 1:21 :;, ~:l 
Uf./G .. ·OII SE:o!lu 
UG/5~'-~11 16. '5 (' 
l!G /G"-::HI 61.!0 
UG/G~-IJI.' ._2olll 
'l-fiYI:T 
UG /(;"!•011 
UG/G~' -!>11 

UGIG :~-DW 

UG/G~-01.1 
!.'(; 1(; 01 -ro\. 

X-P.YIJT 
L'li/(.1-( -0IJ 
UGIC.M•OI.' 
UGIGr-ow 
UGIG~·D\1 

4o75 
1164.1!0 

90.~!) 

1 e o~;o 
llo·l~ 
5~.::~ 

... c• 
4(l3€.CC· 

23'9oE:!! 
47.EJ 

1C2o 7(i 
UG/G'I-OW E>S.O D 
f-HYIH 'I.H 
IJG/Gfoi-!:'U 171!6.01! 
l!f,/(;~- ~1.' 

UC.IG"'•OW 
UG /GI-'-(' 1.1 
UG/C.-.-:>w 
%-P.YWT 
UG/GM·DII 

211o1lo 
~S.H 

135.61! 
9!3.8':1 

Sol'2 
221:>9. t-C 

UG/rt!~-D\1 <:9!!.10 
UG/GM-01: 45.4 0 
UG/Gt'·!hl 116o<:IC· 
UGIG,.·O'ol 132-0C 
1-P.Yill 4.":?4 
Uf./GP·O~ 1 8A9.~D 

uG/~11-!)\o' 3611 .ao 
UC,/C,M-0\1 7"1.4~ 

UG/f,P' - DII 106.1 !:1 
I..'G/(, "·(•10 F-A. 7 \-
l -I•. Y II T 1t , c; r. 
ur,/ C.l"-:::•~oo ;. F.£. 5- ~- r 

L' (, 1 r v-;i ..: 1 <: 1 • c· r. 
U~/r,~· - ~,~ ! 1. ?C 



r~· 

"; 

) 

;; 

J 

} 

j 

- .. - • - - '0' ·..:. - - -
SJ ) T~ Y~~P H: ~ T-~ILLCR OATA J 

--------------------------------------------------------- ~~DlACL=SED!~(IjT ---------------------------------------------------------

~ !iS '1 ~0 1 t STATIO~ D~TE ll~E ~A~~~El~ TiDE ~[AT~ E R LATIT~Q~ LONGT UOE REPC OOE P ~R t~ SPEC![~ Y~T~CD U~ JTS Vt.LUE 

1~ ' ~ ~:~~ K; u X!~4 2o 5 27 J q21 
110 c~~~c~~Q XIF• 2 ~ S e1cq21 
111 CH~~CHl~ XJF~2~S P70q21 
112 CHEMCHAP XlF•2~5 P7Jq~) 

11~ CHE~C~~~ XJFq265 ~1~•21 
)Jq C ri ~~ CHAR XI~ q 2 85 87 0q ~l 

115 C Hr~C~A ~ XI Fq 285 870q21 
116 C ~ E~ C ~ Aq X1 F•285 E70 q2 1 
117 C ~ EMC H A~ X{f q285 @7 0q21 
11 8 C HE~C H ~R XJ f q285 87 0q 21 
119 C ~E~C H~ P X1 ~ ~ 2B5 R7 0q2 1 
120 Crl[M( H' n X)f q 2~5 ~ 7042 1 

121 :HEM C~AR XJFqJ17 87 0q 22 
122 C~ [~C H ~~ XI F4 ~17 87Qq2 2 
123 C Hf~C ~A Q XJF 4 317 ~7 Qq 22 

124 C ~[HCHt ~ XJF 4 317 ~7 0~ 22 
125 CHEMCH An XIF q 317 87 04 22 
126 C HE~ CHA~ XIF4317 P7~42 2 
127 C H[HC HA~ XIF4q&S ~ 7 04 22 

128 C~EHCHAR XJFqqos e 1 0q 22 
129 C~E~CHA R Xl f qqos P7tq 22 
1JO CHEHC HAk X}fqq~S e70 4 22 

~ 131 CHEHCHAR Xlf~~05 8704 22 
~ 132 CH(M CH4R Xlf4q05 A7Cq 22 

133 C ~ [~C H £R X}fq6 G9 87 0q ~~ 
134 (HfMCH&~ X Jfq 60~ P704 22 
135 C HEMC H ~R Xl~4609 ~7Cq22 
lJ~ C H EMC~A P XIF460~ e7~q2 2 
137 C HE~C H AF. XIF~609 870q 22 
13M C~~HCHAR XIF~609 8 70q 22 
139 C HEHC ~ AR Xlf4615 870q 21 
1~0 CHE MC H4K XJFq615 8704 21 
141 C HEMC H A~ XIfq6l5 e704 21 
1q2 CHEHC H1R XIF~615 ~7042 1 

143 C~rMCHA~ XJFq6}5 P70421 
1qq CHEHCH4~ Xlf4615 870421 
145 C~~~C~AR X[F4615 ~7C~ 21 
1q6 CHEMCHA~ XIF4615 6 7042 1 
Jq7 CH~HCHAR XJFq615 e7Cq21 
1~8 C~~MCHA ~ XIF4615 P70421 
149 CHEHCHAR XlF4615 P.70q21 
150 CHEMC~AR XIF4615 e70q21 
151 C H EH~~ AR XIFq615 e70q 21 
152 ( ~ £~CHAR XJF q615 e7 uq 21 
153 C HEMC~'~ X}F q615 e7 04 21 
154 C Hr HC~AQ Xlf46 15 @7 0q2 1 
1 ~5 C ~E~CHA R XlF 4615 6 7~q 21 

156 C HC~CHAR X! f46 l5 E7 ~q 21 
15 7 [H~~C~Aq X J~ 461 5 ~7u421 

1 5~ ~"~HC Ht ~ XIF -615 67 t4 21 
~ ~~ (~[~(41~ XJr ~L: ~ ~ 7 ~~2 1 

~60 ~~~ ~c~:q X!F4~l~ ~7~4~ 1 

16 1 ~~~~(~- ~ xtr~615 a le~: ~ 

16? fHfHCH! Q Xlf~6l5 ~7J42l 

0 
c 
0 
0 
c 
il 
0 
0 
0 
0 
0 

" ~ 
I! 
u 
0 
~ 

" 0 
~ 
!) 

() 

0 
0 
() 

G 
c 
" 
D 
l! 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
t 
(l 

(l 

c 
{. 
~ 

\ 

r 

CCR ES 
CO~[S 

ro~Ez 

c c q ES 
CORES 
co rt r.s 
COF.tS 
CCi< [S 
CORES 
COR F:S 
COR ES 
C O'~ ~S 

GRA B 
G~ A6 

GPtH 
t.; R:. B 
GP..![l 
GR!B 
GRt.6 
GR!Ii 
GP..A!i 
G~AB 
GRAB 
GRA B 
GRAB 
GRtE 
GRAB 
GRAR 
GR~ B 
GRAB 
cOR ~s 
c oq £:; 
CO PES 
CO IJ ES 
COP(5 
co~rs 

COkES 
COIJES 
COPES 
COF.[S 
COPES 
CORES 
CORES 
COI<ES 
CORES 
COR ES 
COR ES 
COR ES 
co"r.~ 
( (>CI £ ~ 

((\~~':. 

c [•;> f.!: 
( u~ l :: 
:':0"!"S 

c 
~ 

0 
;) 

0 
(I 

c 
0 
0 
c • 
D 
{l 

c 
(I 

(l 

c 
0 
0 
0 
0 
c 
c 
0 
0 
!! 
c 
(I 

0 
0 
0 
0 
c 
(! 

(I 

0 
c 
~· 
0 
(I 

!I 
0 
c 
0 
~ 

c 
0 
(o 

u 
( 

r: 
r; 

iJ 

.· 
(. 

~9141;: ~ 

3';3l41C~ 

3'HHOS 
3'!101:1~ 

39H105 
3'JlHC5 
39141:15 
391'1105 
3 9 1'1105 
39141'15 
!'JlH{'~ 

3 9 1 4 ! ~ :; 

39Hl6E. 
391 '1 166 
39HH:fi 
39141£>e 
3914 lf6 
3'? Jq 166 
391'1 ?.32 
3914232 
~91 '1 2~2 

391'1 23:? 
~ 9 H232 
3914232 
39H3q5 
-c, <; J 43'>'.: 

39H3• s 
3914 3q 5 
391'1345 
39H.345 
39!'326 
3"1H321: 
3'HII3U 
391'1326 
3°14321: 
39H326 
~· 9l4!.2f. 

391'.326 
3 9 1'1~·21: 
J9H326 
~914326 

39143U 
3 9 H326 
3 9 14 326 
~ ': 1,326 

3C:H326 
3914 32!. 
,3 c; H326 
J<j l43.26 
J 'J l lo J:i& 
'9~43.?6 
.BJII3~ E. 
.. "t· !4 ~.;t(. 

! <; llt J~f, 

7621 H C 
762110C 
7621100 
7621100 
7621100 
7£.211 !iO 
76211 Ot 
7621100 
7621100 
7621100 
7621100 
762~10{1 

762J3B'j 
762 136q 
762B89 
7621389 
7 621389 
7621389 
762!)q83 
762 ~qsJ 
76201;83 
7620o\ 8J 
7620-\83 
7620qA:S 
762')560 
i62 .j5 60 
7620560 
7b2~560 

762 :!560 
7620560 
76212Se 
7621258 
7621258 
762125R 
7621,51\ 
76212~8 
H:2125P. 
762125€. 
762125!'. 
7621258 
762125~ 

7621258 
7£,2125P. 
H:21256 
762125l' 
7621251! 
76:? l 258 
7621251! 
7621~58 
7f. 2!2~F 

76212 ~P. 

7621:'5 " 
7l.J2 1 :~~f-. 

76 :!125~ 

1 
1 
1 
! 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 

1 
l 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

TCH RCMUH 3C:S7207& 
T~lCKEl 99<~72076 
TIR O~ 7~972076 
TMA~GAN 99972 ~ 76 
TZJNC 99972~7e 

TCOfP[R 97972~76 

TC HRO~U~ 99 98P.O'j4 
TN JCK(L 997R& 09q 

' TJRON 997A~C94 
THAHGAN 79988094 
TZINC 999e8J 9 ~ 
TCC PP£R 9 ~9Se ,9 4 

TCHP. OMUH 
HHCK£L 
Tl P.O'I 
TH :.~: G Ar.; 

TZ III.C 
TC(lPPER 
TCH R014UK 
TNICK!:L 
TIP.QN 
TM AtHiA N 
TZ INC 
TC CPPER 
TC tiRO~U M 

P !lCI'EL 
Ti l\ ON 
THHI G/: 1~ 

TZ HIC 
TCOPPER 
TCHROMUM 
TNICK~L 

Tl R tl'l 
TI4A "i GA~/ 

TZn!C 
TC OP Jl(l\ 
TC tiP !:'HUM 
Tl4! CK EL 
T! RC•I 
HIAf1GAN 
TZI ~C 

99'7000\ill 
c;q~ 1}0(! (j4 

'J 'i7000('i 
797!JCOC4 
99~~fo0 0 4 

S99C000ll 
q59 1HOC~ 

<; 9<;;(io\i:lt6 
79'10'1 ~t P. 

S<:'?C4!l~8 

~9<JClll'Oe 

TCGPP~R C:~9~liC ~ 8 
TCH~O~UM 99910C14 
THICK[L qq~ 1CCJq 

TIRO~ 79910014 
l H l~GAN 99910014 
TZ! ~ C 99 ~ lrOlli 
T CCPPE ~ 9 99 1C01~ 

TC H~OMUH 7 S~ l6J /. C 
T~! CK r L ~q~16[2~ 

T 1 ;.. ~ ': a '1 ° l (, l; ~ C 
H• " · (, ! t , c; oc. H-":·~ 
l z j • . c ... c <. l i· ~: :: 

r c~rr r~ ~~~ : l ~ ~~ 

1 :1 } 

1 e ~. 

1~3 
!~-

1&6 
1~2 

1 e 1 
lf\5 
!I\ 3 
11!4 
lf;6 
! &2 
11' 1 
1(' 5 
11\3 
H 'i 
1~6 

1!'2 
1fl1 
lEI~ 

1~3 
u:q 
!8f, 
1F2 
!81 
!'1", 
]!'3 
1'-~ 

!£'6 
H2 
!Pl 
lt'5 
1!\ 3 
le4 
186 
!(':: 
1;. 1 
1PS 
] ~ ~ 

l f' ~ 
lfi£, 
11!2 
U'l 
I P S 
lf3 
}[Ill 

lf'~ 

l62 
11'1 
] !.l. 5 

H:\ 
: •; ~ 

: f c.. 
l - ? 

u c. n H- ::n. 
UG/f.,..·NI 
X-P.YUT 
UG /GI'.-Ow 
UG/G~·OIJ 

L'G/G'I·OIJ 
UG/GI'-·DU 
UGIG~·DW 
X·AYUT 
UG/G14•DW 
UG/Gfo'-DW 
UG/G~· D \1 

UGIGM-!HI 

1 :; 1 • 'I ~ 
ttg.c; ~ 

q.~q 

132S.Oil 
lH.H 

20.3!) 
102.30 

qCJ,J O 
q. ~ 1. 

102q.no 
1!!5.SO 
H.lC 

107. 7C 
UG/G"·::n: 72· L :; 
X-~· Y\.'T llo5 D 
UG/GI'·C~ 3726.0C 
L'G/!i!-1-i:'W 
U(; /i;M -CHI 
UG/G~·DW 

Uf./GM-OIJ 
l-P.Y\:T 
liGIG1'1-DW 
UG/G"!·OIJ 
UG/G~t-011 

Ut;/G!'J·CW 
lJG/ G~' -:J\: 

x-P.niT 
UG/Gt'.-DU 
UG/G"'-011 
UG/GM-DW 
UG/GI'I-0\1 
UG/G~-::11 

~-P.Y IH 
UG/G"·OW 
UG/G,..·DI.' 
UG/GH-D\1 
L'G I GI'· -D\1 
L'G/5~-D\1 

lr·f!YWT 
UG/fH-OU 
UG/G"-OW 
UG/G~·CiW 
ur./GI'-Dw 
UG /r,~·[IU 
X-P.YUT 
UG/G!"·DW 
UG/G'I - 0 \ol 
UG/G"'·~W 
UG /f, Jo4·1'1.' 
U t:; / (;.~ - :-..: 

~- !'Y \..'1 

LIC,/f.M- lol 

:.:C·H· "- .I 
Uf, / G"- ~ 

~~3.9C 

-·hC.O 
1.7.10 

8C.1!1 
-.96 

1'?95.0!) 
302.00 
q7.9(' 

123.til 
f!7."C; 
s.:H 

151!2.00 
33J.'?C 

59.e!:! 
12~.qU 

72.9!:! 
q.':)3 

2960. 0 (; 
251.0!) 

:S2.SC: 
&1!.4J 
56.H 
!. 7 ~· 

l43J.::v 
1':-5.7(' 

2 7.20 
H'2.l'O 
~C:.JC 

3 -~57 
5oo.oo 
C:CJ. G ~ 

2-.~~~ 
!.H~. '0 
2 6. 4 0 

"' .. ~ , -....... 
~ :' 5. ~r· 
(·lo'~ 

:: r. .fl f' 
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~~--------------~--~------------------~-------------~---- M[)JtCL=SEOJK[ ~ T -- - ------------------------------------------------------

ObS 11!:0,,. STATJO~J OO:.H TJM[ S~Hr~[TH T ! ~£ ~(f.TH[R L CTJ lU~[ LC~GTU~[ REFCCJ [ P t.P 1.~ ~1"£(1[~ MET HO i) Ul!l TS VALUE 

1~3 CH[ MCHA = XlF'1615 e7C'IZ1 0 C O~ E S (! 3 '1 1'132(; H'? 125~ 1 J(ijROHU~ ~99 ~ED~2 1 f 1 UG / f,''-011 1':.'2.'1[! 
16'1 C~E~ C ~A ~ XI~ ~ 615 ~7~'1Z1 0 C ~P.!:$ r 

i 
39H 32E. 76~125!! l TNlCKf.L '19":'2M\!2 1~5 IJG I G:··-:;v 10!':·3~ 

1~5 ~HEMCH4~ Xlf4615 87~'121 Ci CC•RES ~ ~\91'13H 762125£ 1 T I R 0•j 99<:~&')~~ lf,~ X-f.Y!.'T 5.G3 
166 ( H~MCHAP XIF,615 67~'121 0 CORES 0 3'1l't326 7621256 1 TM~•:GU< 'JC?C:2A!l3£ !!'"' UG/GM·~~ Ia55.t~ 
167 CHEMCHAr. XIF'I615 870'121 \1 CORES C! I 

~'11'1326 762125C. 1 TZ JI:C 9~528!'32 lf.6 U5/GM-!:'U 3'19.50 
16P CHEMCMAR Xlf'1615 870421 [j COP E:S [! i 391'1326 762125P. 1 TCC!PP[i\ ';'192&0~2 1E2 UG/G!"-jW 52.7~ 
169 CHEI1CH6R Xlf'1615 57~"121 0 COR ES r: I 391"132(, 7621251\ l TCH~OMUH 999~f0~0 181 L'~/GM-!:1.1 97.10 

) 170 CH~HC~AR Xlf46l5 870421 {I COR(S (i I 391'1326 7621258 1 Tt.t iCI<EL CjCjc;'l6050 1es UG/GM·O~ 1~~.(,!j 
171 CHEMCHA~ XIF4615 870421 0 CMES ~ I :3'11'1326 7621256 1 · TIRON 99'1'1£:()5(! 1E3 X·P.YIJT ~.!5 
172 C~[M(~A~ X!F~615 870421 c CORES r. 3'Jl'o32l: 7621258 . T~l.I~G.\N ~ 99 lf6 [!50 1£1'1 UG/GM-DIJ 16~2.~0 ~ 

173 (H~H(~6R Xl~'1615 ~7(!421 0 CODf'.:S 0 391"~;'6 7fi2125P 1 TZI~C 'JI)9116C50 11!6 \.JGg"'-:11 34 ~. 1 0 
17~ CHE~ChAP. XlF4615 870421 (j CORES (- S'H4~26 H2125!) 1 TCCPPi:l< 55'54605(1 H'2 UG /(,''.·1)01 68. 4C 
175 C~~~CH~R XIF4615 e70421 () COP!:S (I 3~1'13:?6 7&2125£1 1 TCHRO~U~ 99962066 181 l!G/GM·!:W 74.40 .-, 176 CH~M(HAP XIF'I615 670421 0 COR ~S c ~ 'H<~32£: 762125a 1 TtJIC I< El r,c; ., 62il6o 1~5 lJC./ GX• !::\. 63.~1: 
177 CHEHCHA~ X!F4615 870421 0 O: OF [5 0 351'1326 762125Et 1 TIR C ~: S<;962 0 ~6 1£13 X·P.YI.' T 4.':'6 
~75 C~EMC~A?. XIF'I6!5 870421 0 COE!:S 0 ~91'1326 7621258 1 Tl'\ L.t~{; .t. ~: 9~'>62 0E.o l f 'l UG/E~-01. 1~~5.~~ 
179 CHEMCHAR XlF4615 870421 0 COl' ES u 391'1326 7621258 1 TZI~C S'';%20~~ 186 UG/G~-C~ 1~2.00 
!80 C~(~CH6~ XlF'1615 870421 0 C(IO(S t! 391'1326 762125P. l TCCPP[P. 9<;C:f,2C£,£: 1 F.?. t!G I G!"- ~·II 3";.1C 
lRl CH£MCHA~ XIF~615 87Q'I21 0 COR£S 0 391'1326 762125& 1 TC~ROHUM 99SSOG&'I H<1 UG/GI'·uW e6.~n 
lR2 C.H ~MCHA" Xlf'1615 870'121 0 ccors 0 351'1326 762125F 1 HH CK::L 99<;6 0 ~0:/j 18~ U6/G,..·!:'.I .tte.2!1 
183 C H~HCHA? XIF'I615 870421 0 C0~£5 0 391'1326 7621258 1 TIR C~ '1'?9l' ooe 11 1 ~3 X·P. YWT '1.1!7 
18'1 CHE~CHA~ XJF'I615 870•21 {I CORES 'J 3914 32£: 7621258 1 THH<Gt.N 99<:80084 1 fl 4 UG/G~-DW 1095.GO 

."} 185 CHEMCHAR Xlf~615 870421 0 CORES 0 3914326 762125R 1 TZINC 99980!)1\11 186 UG/G~-011 1GS.S'tl 
~ 186 CH(MCHAP. XIF4615 870~21 0 COR ES 0 391'1326 7621251\ 1 TCOPPER 99980()84 lf.2 UG/G:-t-011 13.91) 
~ 187 CHEHCHA~ XIF.615 870422 (! GRAB [i 3'Hto326 7621258 1 TC .. P.OPWH . lf. l UG/r.~:-:)\o: 121.PD 

l& h C H~vC~A~ X!F~615 ll7J'I22 !. &Fe. A B ~ ? 9 1'l?Zc; H217:5 S 2 l(HO) :>M V~' . ·r- · L ':>I C·"-).,; 12Zo(;:J ' . ' ..J 189 CHEMCHlR Xlf4615 870~22 D GRAR 0 3914326 7621258 :! TCr!RO~U ". ll!1 UG/f.r•-::ilo: 129.20 . 
190 CHEHCHA~ XIF'I615 870'122 0 GIUB (j 37H326 7621£56 l H. ICI<EL . 1~5 UG/GM·!)I. ss.c;~ 

) 191 CHEMCH4R XIF4615 870'122 0 GRAB 0 391~326 7621258 2 TNICKEL . 11\5 UG/GM-::)1.: 60.20 
192 CHE~CHA~ XJf'l615 87J422 0 GRAEl 0 391'1326 7621258 ~ TNICKi:L . 185 UGIG~-0~ 5'3.~0 
19~ CHEMCHAR XIF~615 870~22 0 GRAB 0 3~111326 7621258 1 TI RON . 183 X•f!Y\IT 3oFII 
19'1 CHE~C~AR XIF•t:.l5 870422 {' GRAE! 0 ~91'1326 7621258 2 T!RCN . !R! 1-E'YI.T 3.CJ1 
~95 CH~MCHAR XIF'IG15 870422 0 GRAB c. 3'11432(: 7621258 ~ TI~C'N . !Fl t-PYioiT J.f\2 
1'36 C~ ~~CHA~ XIF11615 870'122 G GRAB 0 391'132!'. 76212511 1 THANG/.N . 1f''l UG/GM-r~ 21Sl.OC 
197 CHEHCHA~ XIF'1615 870~22 {' GRtE 0 3'?1~326 7 &212 5P. ::; THAI'Ha "! . 1 -~ · UGf ~v- ~~ 2206.~0 
198 CHEMCHAQ XIr~615 P-70'122 [! GRAB 0 391~3 ?. 6 7621258 ! T~M~r,At~ . lR4 UG/ GM-~~ 20'31.0~ 
199 CH£MCkAR XIF'I615 870422 c GP.J.Es c 39143~6 7621258 1 TZ P~C . 1F.6 U&/G"1-CII 2'47.2r 

i 200 CHt~CH~~ XIF11615 870422 ll GRAB 0 l91432E: 7621258 2 TZINC . 186 Uf./GII'-r•l.' 226.~( 
201 CHEHCHAR XIF46!5 870422 0 GRAB 0 l~14 ln 7621258 :" TZ !I.C . 1£6 UG/t,..·OI.' 202.lG 
202 CH£HCH~~ XI~•615 870422 0 GR!B !I l91432f. 762125P. 1 TCQFF!:R . 1A2 Ut'/GH-='0.: 32.~0 
203 C~EHCHAQ XIF~615 870422 0 GRAB !! 3914326 7621258 ~ TCOPt:ER . 11\ 2 UGIG!'·l::· ll ~~.· ~ 
204 CHEHCHAR Xl~11615 870~22 0 GR~e 0 3'Jl'1326 7(,21258 3 TCI)PPER . Hl2 U(;/GM-1':'11 29.CG 
205 CHCHCHAR XIF'I6'12 870422 0 GRAB D 391'13~0 762'1115 1 TCH!IOMUM . 161 UG/GM•C·IJ 76.00 
206 CHEHCHA~ XIF~642 ~70'122 (I GR~ R 0 391'1350 762~115 1 Tt;ICK!:L . 11'.5 UG/GP<-JI.' :n.cc 
207 CHEMCH4R XlF46112 A70422 c GRAB 0 391435!! 762•115 1 T1 P. ON . 1~3 %•F.YIH 2. 0~ 
20e (H(~CH-~ Xlf'16'1l 870'122 (I GRA R c 391'! 350 7(,2'\ 115 "1 Tt-~NGA~ . 1?4 UGIG:-.-r·w 7f.2.0 f. 
209 ~H!:HCHA~ XIF~6'12 870422 c f.R AB {• :3SH350 762411~ 1 TZ INC . 1E.6 UC./f.l'-!:'1.' 1S<;.C::! 
210 CH!:HCH~~ XIF~6'12 870'\22 0 G~Al! 0 391'1350 762" 115 l TCOPPER . 1P.2 UG/G~: -~1.: 21.90 
211 C~EHCHA~ Xlf'17~3 8704 21 t' CC"£5 0 391'13'35 7620 2 15 l TCHR~HU~ 9~~C00 4 ! ~ 1 l'(:/ G!~ - '; 1. 10f. 0 !l 
~ 12 CH(MC~~~ XJFq70) 570'\21 r. co" rs (I ~9!4~<;5 7620 ::> 15 l T ~iJO.El q c;c;>rj~- ~ ~ lf'5 L•r.tc-':-c" 12~.;;~ 

:. 1 ! CH!:MCI!A~ >:JrHC! ~7:1'1 21 [ Ct'~C$ r. 3 '?1'1~9'} 7 f,2 ();' 1 ~· \ TIP,(· r, ':i G'.i t: r· c " ]fo"!. l-f· ll."i !' .11 
:.. 14 :':H[~~~~~ )( :t' 4 7 r.:3 '1 70 '1 21 !' CO l'" I'" ~ t· .utl't !9~ 7£:2[. ;:>1~ 1 "'!''\L !, ~ A 1, c: r. t.. ~ ='!· ~ ! " '< ur,/1 __ ,,_ " ~f. ! £.::! 

21 ~ c~~~C~L~ X I F47~3 tlG~ 'l .. CC t.!:S ~ 3 ~!4~'1 ~ 'll.· l ~ ::! ~' ' T.?: ·.c ':i 'cc. :• ( 0 4 1H· l..{; I~· '·'- 1o ~ (· 'i.} r.· . 
L' lb [H['"CiiA~ x:r'ln~ Pn'l?l c cor< r~ 0 .3'1143'1~ 702~21 ': 1 T(( I r !: ~ r:c;::;noc .. H~ L!~/ ~ .. - \1" "l. ~~ ~ 



• - - 'V - .. - - - -
SIXT~ YLAF h APT-Hill(R uATA 5 

--------------------------------------------------------- MEDIACL=SEDIMCNT ---------------------------------------------------------

vBS HED!.t ST .\T I Otl o:. E Tl~~ SAMPHETH TI~~ ~E~THEP. L~TITUOE lONGTUCt ~E~C CO E ~.!F t.~ SPC:CIES ,..!:T 11C:J ;,:, ! T S v.:.Luc: 

217 (H[~CHAq XIF~703 87Cq21 [J CCPES l' 3714~'35 7b2C215 1 TC~~O~U~ 99~07CD9 1El Uf· I G"- Colo.' n:;.1~ 

·. ~lP. (~[MCH~~ XJF47~3 670'121 0 co::cs 1: 39!4SSS 7!:.2C2!5 1 Tt!iCK[L 0:9'H1 7:.':i9 1qs UGIG"-0\1 lt-'1.£,~ 
219 CH(~CHA~ XIF47C3 870~21 t COPf.S ( • 3'Jllt395 7E.2ll215 l T I R C: ~~ r;c;so7c~9 U:3 ~-hH.' l 5.15 
220 CH~HCHAR Xlf47G3 e10~21 ~ ~O~!:S 0 391'1395 76.2 0~15 1 T~~iJ G fl"l ~9C:07'li:9 124 U&/~,..-0~ 21~0.~0 
221 C~EMCHA~ XJF470~ 870421 0 COR!:$ ~ 39143'i5 7620215 1 T7 !NC '?'l<; 07CO'J 186. UG/GH-0\l '106.5:i 
22~ CHEMCHA~ X!F4703 870421 c CORES 0 ~·911t395 7C:2 04: l5 1 TCOPPER 9c;CJo7nn<J 182 l:G/G~-t'~ 75ol r. 
223 CHEMCHAP. Xlf4703 B70421 0 CO~ES c 39111395 7620215 1 lCHqCMUH 99912016 !81 UG/G~-011 flt.80 .. 22~ C~~HCHAR X1F~703 870~21 !i COPES 0 39H 395 7620215 1 T~ICKEL .'59<;12!i16 H5 UGIGH-iil.' 82.tt0 
225 CHEMCHAQ XIF~703 870'121 0 COR(S 0 391'1395 762 0215 1· Tl R Ctf~ 99912016. 1e3 X-f:YWT 4.50 
226. CHE~CH4~ X!F4703 R70~21 " COil£!. 0 391'13'35 762('4:15 ! HUNG.!N 9<?<;12016 1S4 UG/G"!-D\1 209<;1.00 
~27 r.~f.HCHL~ Y.!F•7~3 870421 0 COQ[S 0 391i1'39S 76.2!!215 l TZ !NC ~~912Cl6 le~ UC.tG~'•I'il 172. '?:) 
22b CH~MCH4~ XJF4703 87C~21 !! cor•E$ D 391'139~ 76.2(121~ 1 TCOFPER 5S9!2Gl6 H!2 l!G/G~-[11.1 ~:J.P.(.' 

229 C~~HC~4R ~IF4703 870421 0 COA ES n 3911t395 762 C21~· 1 TCk~OMUH 9992(.'~24 1A1 UG/G~-~1.1 ~3. 40 ., 230 CH~HCH~R XlF47a3 870421 ll CORES 0 J9143CJ5 7620215 1 TNICIC[L 99920024 1E5 UG/6!"-~ ... €.5.5~ 
~31 CH~HCHA~ XlF47D3 ~7C421 c. C~P. [S 0 391i1395 762~215 1 TIRON 9<;';2!)~24 1!:! X-I!HIT s.r-s 
?32 C~E~C~AR XIFll703 R7042l 0 CORES Ct J5H39S 762 0215 1 T" ~~~GAN 99":20!'2'1 1114 UG/G~-01.1 252~.'J~ 
233 CH~HC~Aq XlF47~3 870~21 c CORES (I 3'314395 762 0215 1 TZ 11'\C 99<i2~021t 186 UGIG•:-DI. H:C.C~ 
23~ c~rMC~tP X!Fq703 B70~21 0 C ,JC (S 0 ~914395 76.20215 1 TC(')PPtR 9'i920C2'1 1€2 UG/G~-!:11.' 32.4[! 
235 CHEHCHA~ ~lF4703 870421 0 CORES 0 391'1395 7£:.20215 1 TC~RO~UH 9'3<;28032 181 UG/G:-'.-!:!11 7'3.ZIJ 

' 
23S CHEMCHAR X!F~703 870'121 c CMES (! 3'31'1'!>95 7620215 1 T~HCKEL 91J~28C32 185 UC·/Gfo4-<)W 50.bC 
£37 CHEHCHAR Xlf4703 H7042l IJ COP.tS a 3914395 7620215 l TIROO.: 99':21\G:'\2 163 X-&Y~T '1.83 
~38 CH~MCHAR XIF4703 870~21 c COkES 0 3914395 762(1215 l TH~NG.t.N 99926032 184 UG/f.~-OW 1P.09.DO 

-. 239 CH~HCHAR XlF4703 870421 0 CO~ES (\ 3914395 7n2 021 'i 1 TZWC 99928~32 1P6 Uf./GM-DW 1G9.4D . 
~ 240 CHEHCHAR XIF\703 870'121 (I COR(S !! 3'!114395 76.20215 1 TCOPPER 99928032 1A2 UGIGM-DW ~1.10 
~ 241 CHEMCHA~ XIF4703 870'121 0 COPES 0 3914395 162 02 !~ 1 TCH~O~U~ 99~40044 1Sl UG/ ';;"-01.' 73.2fi 
W 21t~ C H~MC~AK XIF~703 ~70~21 c co~<::~ 0 ~ c;!,. !; --;~. 7 (,20 :'!~ l nn e KEL <; 9~'- ( ij : , (I ! !: : ur,f(," - D 1. 'l"'.?i: 

243 CHEHCHAR XIF4703 P70421 t CO~ES c 3914395 7620215 1 TIRON '799'1!>044 lfll l-EYWT 'I ol':! 
244 CHEHCHA~ XIF'I703 870te21 0 CORES 0 39H395 762:>215 1 TI'\Ml GAN 9c;;94004'1 161t OG/G~-OW 1458.00 
21tS C~EHC~AR Xlfit703 870421 (j CORES c J9lll395 7629215 1 TZ I t1C 99':4!10• .. te6 UG/Gfo'-Dil 96.1t0 
2'16. CH~HCHAR XIF47~3 870q21 ~ CORES 0 39llt3CJ5 7620215 1 TCOPPER 99940044 182 UG/G,...-DW ~6.00 
247 CHEHCHAR XlF4703 870'121 0 CORES 0 3914395 762 0215 l TCHRO~UH 9991t6050 181 UGIGM-OW 93.5(! 
24~ CH(MCHAR X!F4793 870421 G COii.ES r: 3914.395 7620215 1 lNICKEL S9Sit6C50 as UG/Gl"-~\.1 42ol!C 
~49 CHEMCH~R Xlf'17'l3 870421 u COPES 0 3914.3~5 7620215 1 THeON 99'H6050 lF.-3 ~-BYIIT 11.75 
250 CHEMChAR XIF~70~ 8701t21 0 COR!:S 0 HH395 762:1215 1 THAI~GAN 99<;4f>~5[j te4 UG/6~-)w !13S.~[i 
251 CH(MCH~R XlF47l~ 870ll21 0 COI\ES 0 

I 
3914395 7620215 1 r z! •;c 9'J946C50 1~£: VG/G"-~~ ?5.(;0 I 

252 CH!:~CHAP. XIF4703 870,21 0 COF'<!:5 {I 
I 

39llt39~ 7620215 TCOPPEP. 99946tl'it' 182 U(;/G~·O;, 2f\.(l0 1 
253 CHEHCHAR XlF'1703 8701t2l c COP!:S 0 3'H~355 76.2•)215 1 TCHRO~U~ ~9~52056 1e1 Uf:./ Gl~- Oil 17.00 
25._ CHEMCH~P XIF4703 870421 0 COil ES ll 39H 3'35 7620215 1 Ttl! C K!:l 99Cj52(156 lAS UG/Gfol-::l\0 33of 0 
255 CH~MCHAR XIF•703 87~421 0 COR!:S c .3914395 7£:.20215 1 T! R 0~1 59952~~6 1F:!3 ~-P.YiwT 'lo5fi 
256 CH~HCHA~ XIF4703 870421 0 COF-E5 (l 391'13<;5 7620215 1 T~t,r,;r,At~ 99"J52~~6 184 UGIG"'-OW 990.0C 
257 CH~HCHA~ XlF1t7a3 8701t21 c co~:::s r, 39l'l355 7£:.2C215 ! TZH;C 99952056 1.1!6 UGIG~-D\1 c; 1· ~ r 
25R CHEHCHAR XIF47Q3 870'121 0 COR(S !.l 39143~5 7620215 1 TCvPP!:R 99'J52C56 lP2 UG/GM-011 ;'5.70 
2Sq ~~EHCHAR XIF~703 S70"21 0 COPES !! 391'1395 762C215 l TCHRGHU~ 99~66070 1!'1 UG /(,~ -0\1 P6.C: Q 

261! Clf£MCHAR XlF47)3 1370ll21 0 C0RES c ~'Hit:!-95 762C?l'5 l lNlCI<EL 99%6'170 1RS L'G/5"'-0-' 36.1)0 
261 CH(MCHAP. XlF~7JJ S70'121 i) CORES 0 39H395 7620215 1 TI ROtl S9~flf1()7(! lt\3 ~-wn.:T '1.0:7 
26~ CH(HCHA~ x:~47C3 f7042l c CC~t'S c J914Jo;;5 762nlo; 1 TM~!·!GHI 959nf>07o 16oCI UGIG~-D\1 1~c;~.~r. 

26~ ~H~HCHAR Xlf470~ R70~21 0 CCP.~S 0 3'H'I3'35 762!1215 1 TZl:\C 99566070 lSC. U6/G~-Dii C?C.9~ 

261t CHEMCHAR XIF~703 870421 0 CORES ~ 3'31~395 762 !1215 !. TCCPP£P. 9'196£.!17~ 182 VG/61'.-::l\ol 16.~0 
265 c~r~c~A~ ~~f~7 ~ ~ ~7~421 (• (0"[5 (l 391-n-:s 762(;215 1 TC"~'~U~ 9~9e21P~ lP.l UG/6!-1-01.' 9~.~'=' 
;(,6 !:,"f(:"'~:OUP XlFll7:":'1 1\704<'1 (t CO~ES (! :!91'137 ~ 762 'J21 'i 1 T~ll C '<:: L QqGI\:?:i<-6 lPS Uf,/(, 1'-01.' ~· 5. c ~ 

;. 67 l '1[~C><t. l\ ~I r •+7 :J·~ t\ 7 J'•2l IJ c0 r-r ~ !' .\ 91'1 ! "'~. 1 f.:. (, 4' l ~r ! T l t. ~ • • 'I ':- ~· f' l ;j !· b 1 ~ 3 t-r n.' T 4. ·~ ( 
~(,P C~[ ~ (H l. ~ X!~47 ]~ ~ 7 ~ 42 1 ~· c {\F-- f. ~. 

, 
3 -I> Jio3 ~ ':i 7(,2 (' ~ ! 0::: ! T' ~·. ·;ttl ;;<J'· f'?~ ":o ~ l'H L ~/ ~~- ~ ~ 1~7~.[~ 

~~ 9 ~H[~ ( ~A ~ ~lf ~ 7 0J P704: 1 ~ c. 0~ [ ~·. 0 ,\ ., 1 '+ :' "S 1 b~ :. =' 1 ~· • 1z:·. ': '> 4 ' ·1<;' ... . (, : t1(• ~·t. ll: ~ - ·": . f•,. • ~ :' 
270 CH(~C~4~ Xlr47 }3 f. 7~4 2 1 r co~ r.s t J'11~~'?5 7&2 J21 'l I l tr' J" !, ;> D<; 'l f' ~;';:I (, l? < lJ(,/ t; l ' - "1. 1 e. r ~ 



.. ... '0' - - - - -
SIXT" VE~P. H~~T-HlLLEP. D~T~ 6 

--------------------------------------------------------- H()!~CL=SEOI~t:NT -------------------------------·-------------------------

08S :i!:!)J~ STAT lOtJ onr T!~E SA~~ METH TiDE ~EATh[R LATIT UDE LONG TUDE RE PCOOE P APA~ SP ECit:S ~ETttOO UNl TS VA LUE: 

271 :H[~CH~R ~!F~6J6 870~22 c Gil ~ .A 0 ~9l'IH1 762::1339 1 TCH~OMUU . let UG/G"·D\.1 1'1G.20 
272 CH~MC~AR Wlf~P-06 A70~22 () GRlili 0 3C: 144161 7620339 . . TPIICI<!:L . !AS L'G/GM·DIJ e1.~t-
~73 C H~~C~A R XlF 4 ~06 A70 ~ 22 ~ GR l.n 0 0 391 ~ <t€.1 76203.39 l TlP.fiN . 1~3 x -e nn 5.oe 
27~ C~E~CH•R XIF~ S06 870 '122 0 GRAB 0 i 391~'1(,1 762 i)~39 1 TMANGMI . 111 ... UG/ 6!-1-0\1 1&'12.;!1 
?.75 CH[MCHAR X!F~806 e7~"22 0 GRt.£! ~ I 3914Hl 7620339 l TZII>JC . ll$6 UG/(;"·011 287.70 
276 CH[HCHAR ~IF'I806 870~22 0 GP.AB ~91'+'161 762 0339 1 TC OPPER . H 2 L'G/GI'\ • :;Iol 6C.CO 
217 CHE~CHAR XlF~96" A70'121 0 COP.t:S ~ i 391 ... 532 762:335'1 1 TCHR O~UH 999~000 '1 1e1 UG/C\!•!HI 136.ec 
278 CH[~CHAR XJ~4964 A70~21 0 CO!'l!:S " ' 

3'H'I532 7623.354 1 Ttll CI<[L 9990J!)(;'I 1f.5 UG/GM-Oioi sa . ~:~ 
279 CH(HCHAR X:F~96~ 87Q"t21 0 CORf:S 0 i '391'1532 762335• 1 TII\CH~ 999000u"t 183 X-BY\IT ;'1.61 
2HO CH~MCHAR XIF~964 870~21 0 CORES () 391'1532 7(,2 335~ 1 TH.e.t~G~tl 9990t'CC'I H i 'I UG/ GH-Oioi 11A9.rO 
281 CHEMCHA~ XlF'I964 a70421 c COil £S ~ 39H532 762~354 1 TZ !kC 999 !l ~D~4 18f. UG /G~:-!)11 2'13.:!0 
~62 ~H~~CHA~ XIF~964 870~21 0 cor.rs 0 H1io532 7623354 1 TCO~ ~t:F. '3S90COO'I 1&2 UG/G!"-~Io/ 47.60 
263 CHEMCH4R XlF4S64 870421 0 COR£S 0 3914534: 7623354 1 TCHRO~UM 9~90'10~e 181 UG/Gt4·0W 1?0.£.0 

~--
284 CHE~CHA~ ~lf~964 870421 0 COI\ES 0 ~514532 7l:2335'1 1 TtiiCKEL 999()4(1(:8 165 UG/GM-CiW 7"t.'lil 
285 CH(~CH4R Xl~496~ 87~421 0 COP. !:S 0 3<:!1'1532 76233511 1 TI~or: 9990'IIJCe 1~3 ~-&Yio/T ~.12 
286 CH£~CM~R X!F'\96~ 870421 0 COPES 0 39111532 762?.35'1 1 TH ~ I~C:. t< 9 99 1HJ ;;; J! 164 UI>/G~• Qioi 959.ij~ 
287 C4[MCHA~ ~IF'I'36'1 870'121 0 COR~S 0 3~1'1532 762335'1 1 T Zl 14C 9990'1~N\ 1P.6 lH;/ !."1'4-DII 27'1-20 
288 CHr~CHAR ~!F4964 870421 0 CO"ES 0 391"532 762 335'1 1 TCOPPER 'JCJ 9 t' ~ O C !'. 11!2 UG/G~·O'J 5'1.5C 
289 CH[HCH~~ Xlf4964 870~21 u CORES !l 391'1532 7£>2 :335'1 1 TCHq~MUM ~9909012 1e1 UG/GH-0\1 UIS. 70 
290 CH~HCH4R Xl~~964 870421 0 C(I~ES ~ 39111532 762335'1 1 Ttl! CKEL 99909012 185 l!G/G!1·0\J 91.9!l 
291 ~H[HCHAq ~JF496~ 8701121 c CMES 0 3914532 76233511 1 TI il ON 99909012 l 83 ~- fi. Y\IT '1.41 
292 C~E~C~A~ XIF~9611 8701121 0 CORES 0 ~91'1532 76 233511 1 THANGAN 99C:OCJC12 1M UGIGM-Oiol eH.oo 

u 293 CH[MCHAR XIF4964 870'121 0 CORES 0 391"532 76233511 1 TZ I ~ C 9990~012 18(. UG/G!'!·DW :371oH 
~· 29~ CH~HCHAR X1Fi196~ 870~21 0 COPES a 391 45 32 762 33511 1 TC CPP£~ 999~9r12 182 UG/GM• 0\1 6P..3C t 295 CHE~CHAR XIf4964 a701121 0 coq ::s 0 3'?145~2 7623~511 1 TCHRO~UH 99912Gl5 1E1 UG/GM-G\1 1S1.2::< 

:.; 29& ~ H~MCH~R X!~4964 870421 ~ ro~<Es (! ~':14532 H:2 3l54 1 TldCK<:L CJC:til2:· ~5 lF,5 UG/ c;~·-:· lo. e s. c· ~ 
297 CH[~CHAR XIF4964 A701121 0 CORES !) 391'1532 762335~ l TIRO"' 99912\llS lf 3 X-f:YI.IT 4o2:l 
298 CHE~CHA~ XIF~96q B70"t21 0 COHS 0 39145~2 7623354 1 Ti11AI.GM< <;19<;12015 16'1 UG/G~-D~ 118'1. DO 

) 299 C~(HCH4R XIF/1964 870'121 0 CORES Q l91'1532 7623354 1 TZINC 99912015 ! 86 L'G/GH·DII 387.3C 
300 CHEMCHAR XIF11964 870~21 0 CORES ~ 39H532 76233~11 1 TCOPPrR S9912Cl5 •182 UG/GH-:::l\1 68.GC 
301 CHEMCHAR XIF119611 870~21 0 CORES 0 39111532 7623354 1 TCHRO~UM 99915018 181 UGIG!o\-!JW 211.~0 
~02 CHEMCHAP XIF496~ 870421 0 COF t:S tl 39141532 7623354 1 HIICKEL 9~~15Ql!l 11!5 UG/t'M-Ciol 9Q.CJ(j 
3Q3 CHE~CHAR Xlf~96~ ~70'121 () coq(s 0 3~H532 7 62 ~~5~ . .. T! Rv'l 999!'5018 1P.3 ~-F.YloiT 4.4:1 
30~ CHE~CHAR XIF'I96~ 8791121 0 COHS c 3914532 762335'1 l T~/.tJGt II: 99'115~1P. U'4 Ul>/f.'1-:;14 820.0(· 
305 CHtMCHAR X!~'l96~ 870~21 !! CORtS {I 391'1532 7623~54 1 TZ!NC <;=9915!'1~ 1P.6 UG/5P'!-:iW 41tC:.5!! 
306 CH~HCH4R Xlf ... 96~ 87~1121 0 CORES 0 391'1532 762335~ l TCOPPE~ 9'1'J15flll !£'2 UG/G~·I)IJ 71.60 
.307 CH(~CHAR XlF~964 870421 {I ((.\~[S 0 3914532 7623~54 l TCH~OYUH 9992Q~24 11:11 UG/GH-:W 2,G.6C 

; ~~ 30e CH~MCHAR XIF49~4 870~21 c COR!:S ll 39111532 762335'1 1 nncl(n 9992(1!1::11 lP.S UG/GM-i)li '38.0!; 
31)9 C~~~CHAP Xl~496~ 8701121 c COR!:S 0 391'1532 762.3354 1 TIRO"' 99'i'<H24 H.3 ~-P.YioiT 11.2;: 
J1~ CHEHCHAR XlF49G4 870'\21 0 COf\ES 0 39H532 762335~ 1 TM ANG:.r~ 99'12\1~24 ! 6~ UG/GM·C'II 1101.~0 
311 CHEHCHAR XI~496'1 8704 21 0 COP tz 0 J9H532 762335~ 1 TZ 1 ~:c 9992{''124 1P.6 UG/GH-0~ H1.2G 
312 CHEMCHAR XIF49611 870~21 (I CORES 0 391'1532 762335'1 1 TCOPPE?. 9992~:!211 182 UG/G"!-011 H.!'~ 
313 CH~MCHA~ XIF496~ 8701121 D COR(S 0 391'1532 762335'1 l TCHROHUH 99926030 191 UG/GM·CW 251.!'': 

I 314 CHE~CHAR XlF11964 a70"t2l {I CORES () 391'1532 762~3511 1 HHCI<EL ?9926~30 165 UG/G".-r.loo ll9.7C t . 

315 CHCHCHAR Xlf1196~ 870'121 0 CORES I! l91'1532 762335'1 1 TiiHPl 9'?926il~ll 1 £' :'. X-FYI:T '1.17 
316 CHE~CHAR XIF4964 A70'121 0 CO~($ (' 391'1532 762 335~ 1 TMlNGAti <;C.:'l26 \i 3C 111 11 UGIGM-DW 1Hl~. 00 
317 CHE~C"AR XIF'I96'1 870'121 0 CM!:S !! 391'1~32 762335'1 1 rz 1 -.:c '.?992600 l F:F, L' ~ I GH• r,11 5HI. 5 ~ 
31R CHEMCHAR XIF49611 870421 0 COII CS 0 210:!~~32 762 335'1 1 TCOPPE!'. 99926f~C 1 !::? UG /l>'i·DI.' 79.4ll 
31~ C~[M CHAR xr~~96- e70~2l c C:OCI~S 0 391'1532 7623 3 5~ 1 TCHCIO~U H 99~32r~~ lFl UG/::iM-~\1 227.0t' 
32~ CHfM CHAR Xl~/1964 ~7ll~21 0 cc~r.s 0 Vjl'l532 762335'1 1 HI!CI<rL '; Cf'73 2 (j ~(. 1 p 5 U f> /6~-!JI.' 132.f.O 
321 (H(V(HAP XlF~Q(,~ 87 ~ '121 D C ~·P t ~ () S'i145 : ? 167 ~~ ~, - l TMC.I, GA~~ 9~"3 ~·:l .'(, ]P'I ur./1. :~- [J ".I f) 72.(0 
S22 ~ 'iF"'CHAr n r ·~ ':1£, .. "10~.: 1 t· C\J P r :-, r ~ ';145 ~ ;> 7b2 "! .• ~s~ 1 T Z! t.C ?9 ~ ~. ;"::""(~ ! ft (, UCi/f."· ;' ~ .,H . • 11: 
32 .' C>i ': ~ ' ~:.,. x:r'+'Jb'i i'7 01t0:1 [o C{) l l s 'J -~ ~ 1'153 2 H.2 ? S ~'i l T((' ll t.;; ':'G '",- ~.: ~. , (J P-2 U(, I ~ .t'- !" .: l -5 . ,, ;: 
J2~ c~r~c~~; •I•~.,,, e1r1121 (o C\li!:S r· 3':1453;.' 76233~4 : T J H. "1 ' ; '19 ':P~ r. . (, 1 1' ~ l-I'YIH 4.;\~ 



0 0 • 'G' "CC' - ... -
Sl~TH Y[A~ HARl•KllLEP O~T~ 1 

--------------------------------------------------------- Hf.Cl'CL=SED!~E~T ---------------------------------------------------------
t'ri S MEDIA STAT JON Dt.TE TJ~[ S!~PMET~ TIDE ~[~THER LLTlTUO[ l~~~TuDr P. (PCOOl P ~i<L !1 SP E:CI [ ~ Mt: THOC. U ~I !H VLLUE 

~ 2S CH["CHA~ XIF~96~ e70~21 t COPES t ~':1'1532 7l:2335'1 1 TCHROMU~ ~~~ ~ ~0~• 1P.1 Uc If>!"-~._ 23:. Et 
32& C~(~CHAR X!F~96'1 87~~21 (1 C O ~ES ~ 3':1'1532 762335'1 1 HI! ( o(:'L ':9':'1~()1&'1 lF.~ UG/Giol<•.: 135. Fl(1 
3 27 t HEMCHA P Xl f ~96'1 87 01&21 !l CORES (· 391'15!.2 762 335'1 1 T!RC~I '3'?5'1 OO'Ill 163 X- BYIH 4.~~ 
328 C H~MC HA~ X!F q96o\ 87 0'1 21 c COP !:'S (/ 391'1532 762335'1 1 T/1ANGA ~I 99'HOG'I~ 18~ UG/ G~-rw 1~ 8 ~.6~ 
32q CHEHCHA " Xlf'1?6'1 8701121 0 c (\~ ::s 0 39111532 762 335• 1 TZ!NC 9';5'101.'11'1 1 Sf. U6/G~-D~ 517.5~ 
~30 C H E ~ CHAR XI F'I96'1 870'121 0 COli ~S 0 391 4t 532 762335'1 1 TCOPPEP. '19'H004 q 1P2 UGIG~-:::'il G7.9e 
!31 C H E~CHAR XIF'I96'1 870'1 2 1 c C O~ES 0 39HS32 7!.2335'1 1 TCHROHUM 99'j'l7050 181 Uf/G~~Oio' 228.~0 
332 C H[HCHl ~ XIF ~ 96'1 87 0~ 21 0 COP [S Q 39H53oc 762335~ 1 HII CK(l 'HH7Q50 185 UG/Gt'-OW 13r .. ~ c 
333 C HEHCH~R XJF ~ 96~ 870 4 21 0 CCR £5 (I 391-\532 "/62335~ 1 TIRON 99'1'17050 183 lt-RYWT ~.£3 
33' C ~EHCH~P Xl f 496 ' 87 04 21 0 COP.E S 0 3 'J l '1 532 762335'1 1 THt.NGAr; ~99'17050 1~'1 1JG/G~-ow C:'I~.C (I 

~ 3~ ~ ~ £~CH4~ Xl F496'1 e7 04 21 !l CQP ( S " 391115:.'>2 7 6 ~3~511 1 Tl! IIJ C q~<;'I7C.50 Pl!. L~ r. IG"' • )II ~ 16. 5 ~ 
~ 36 C H EMCHA ~ XIF'I96 '1 R7 n'l 21 0 CC!'l !:S 0 !-9 111532 7n2 3:?.5'~ 1 TCOPPER 99947(15;) 162 UGI (•1'- r; li (,!:.lo C 
337 C H~HC HAR XIFo\96'1 87 0'1 21 0 COg ES ~ !914532 762 33'54 1 TCHROMU~ 9995005'1 !81 ur.Jr.K-r.w 232.'1 0 
3 38 C HEt' C ~A R XIF 496'1 87 0'1 21 0 COI\( S c 3 9 1%5~2 762 3~54t 1 TNICKE:l 95<;50054 155 UG/GP-:u lC•'? .:: C 
339 C H[ ~ C HA~ XJ F 'I~6' 87n'l 21 c COR ES 0 ::-9 14'532 762335'1 1 T1 RO!~ 599501!5'1 1e3 :t-!' YW T ~~.~! 
34C CHE HC HAR Xlf 496' 87 0'1 21 c COCI !:S (I 391 '1 532 762335'1 1 Tt4 4NG AtJ 5995% 5" 18, UGIG~-fJU 7Q'I.(Iil 
3 '1 1 CHEMC HAR XlF496'1 8 7 0'1 21 li C O~ [ S c 391%532 762335'+ 1 TZJ~C 799500'54 186 UG/GM-u'.l 568o 1.H' 
3 q2 C H~HC HAR XI F 'I~6q 870'1 21 c C OP. ~S l' 3SH532 762 335'1 1 TCOPP(R 999 5005' 1F. ~ t:t;/GI'-~11 6~.:! .. 
3 ~ 3 CHEMC HA R Xl F 496~ 870~ 21 0 CORES 0 391'1532 762335~ l TCHROHUM S9q60064 181 UG/Gf'-C•J 271.9 0 
~~~ C~EH C HA R Xl f'1964 8 70'1 21 ll COP. £S :J 391'1532 76233541 1 HHCKE'l CJ'Jq6!)06'1 185 ~GIG~·D\1 173.5:: 
3~ 5 C HE HCHA~ Xl f4 96~ 8 70'12 1 0 COPE S c ~9H532 762335'1 l TI RO~l 9996(!06'1 1A3 X-E Y\IT 'lo33 
3'1 6 CHCH CHAQ XI F q964 8 70 '1 21 c COgE S 0 'Hl4 5 3 2 762335'1 1 TH4NGAN 9996006'1 18'1 UG/GY-JW 1040o0D 
3 '1 7 CHEHC HA R XIF496'1 87 0'1 21 0 COP.ES 0 39H532 7623354 1 TZJ l'tC 9996006'1 186 UG/G~~!HI 578.70 

1-'J 'I l'. CHEHCHA R XlF'196'1 8 70'1 21 0 cOR rs ll 3 'J H532 762 3"3 511 1 TCOPPE~ 9996006'1 182 UG/6~1 -D'.I ao.o ~ 
~34 0 CH( HrHA P. XJ F4 9&4 ~70'1 21 (' COF'.[S (I 3~1 '1 532 7623354 1 TCHROHUM 99970073 181 UG/G~ - :J W 254.~ ~ 
V1 3~(i CHE!"tHA!l, XIF'o'J6q e70II 21 c CORE S c ::'> '>1'15::'> <: H?~JS ~ l Tt~ iC K !:. L ':95 700 73 1S 5 UG/~1-'-) \.' l :. ) .. 0 ~ 

351 CH(HCHA R XIfq964 87 04 21 0 CO~f. S c 3 9 14 532 7€:233511 1 TIRON 99970073 1A3 lt-BYWT 4o1 0 
3 '52 CHEMCHAR XJF'I96'1 l' 70'1 21 0 C OR E~ D 3 ~ 1'15 32 762~354 1 H!M~GAN 9997(!073 1t4 UG/GM-r.o: 765.(1 (\ 
353 CH[ MCHAR XlF,96'1 87 0'1 21 0 COR E'S 0 3914532 762335'1 1 TZI NC 9997oon lll6 UG /G~-~U ~85.50 
35~ C ~~H CHAR XIF496~ 870'1 21 0 CCR(S 0 3'11 11 532 762335~ 1 TCOPP(R 9997 0073 182 UG/GM • :>W H.9C 
355 C HEHCHA~ XIF '1 96'1 870~ 21 0 CORES c 3 9 1'1532 762335'+ l TCHROHU H ~997'+0 7 8 U! l Uf./!;"1- ~W 259.20 
356 C~£HCHA R XI F 1+~6~ 8 70'+2 1 0 COR ES 0 3 9 1'1 532 76 2335'1 1 HI[C K(l 99 9HQ 7 P. 1&5 UG IGH-!j '.l 1'51. 01) 
357 C~~MCHAq XIF'+96'1 8 704 21 0 COR ES ~ 39H532 7&23354 l T!RON 99'HIIfo78 163 ~-P'tt.IT l+o'll 
358 CH£H CHA~ XIF~S6'+ 870'121 0 COP ES 0 391'1532 762 33511 1 T!it.NGAN 9997•078 164 UGIGH·OII 73lj.OC 
~59 CH[HCHAR X1F496'+ 870421 0 coqc:s 0 3'?145~2 762335'1 1 TZ!tJC ~997H1 7!! H6 UG l(;fool- [1 ~ ~ 16. ()~ 
360 CHEMC~AR XIF496'+ 870'+21 0 CO~ES ~ 391'+532 7623354 1 TCOPPER 999H !)713 182 UGIGM-:HI 75.~ 0 
361 CHE~CHA~ Xl~5009 87Q'I22 0 GRHs 0 3':il453i! 762 0577 1 TCHROMUH . 1e1 ur.n Jo\- :n; P. 9. !: (' 
362 CHEHCHAR XIF5009 870422 0 GRAll (' 39H53l' 7620577 1 T•IICKEL . 185 UG/GM-!:'W 42 . 21) 
36J CHEHCHt.R XJF5009 A70'122 0 GPt.P. 0 39l'+S3A 762 (1577 l TIRON . lAJ ~-SY\IT 2o6'! 
36~ CHEMCHAR XIF5009 e70'+22 0 GRAH (I 391'1538 76:? 0'577 1 TI.U~G.1N . lA'I UGIGM-~W !3C2.~0 
~65 CHEMC~AR Xlf'5009 870'122 ~ GR. ~B (l 3914538 762':J'577 l T7. l ~C . 186 UGIG~- :JY 12 6.'+ !l 
366 CHEHCHA~ XIF5009 870'+22 0 GRt.R 0 391'1538 762 0577 1 TC OFPE.R . 182 UGIG"!•OW :-. n. a~ 
3G7 CHEMCHAq Xlf5203 870'122 0 GIH6 0 3915076 76201'i'3 1 TCHF.0"1UM . 181 UG/G~·Cl\1 3 3. 5 f· 
36e ~H~HCHAR X1F52DJ 870'+22 () GR.!ti ~ ~91507i:; 762019~ 1 HJICKEL . lf:l5 UGIGM-0'.1 l3oS ~ 
369 CH[~CHA~ XIFS203 87G'122 ll GRAB 0 3'315076 762 01 SJ l TJP.O~ . 183 %•P.Y\IT (I.F6 
37~ CHEHCH~Q X!r5203 fi70'122 0 r.~~n ~ ~'HSOl£. 1~2 019~ 1 TP-!AI~GAN . 1~'1 UGIG~· !' II ":67.CC 
371 CHEMCHAR XJFS20~ 8701122 0 GP.~R 0 3915076 762:!193 1 TZ 1 I~ C . 186 l'GIGM- ~~ ~'3.~ 0 
372 CH£HCHA~ XlF5203 870'122 0 GRAB 0 3915076 7620193 1 TCOPP(P. . 182 UG/511-~W 1~.7 !:' 
~73 C~~~C~A~ X}F5232 B70~>22 tl GP.AP. 0 3'H5 0P.6 762 ~ 1C2 ! TC>iRJI'.UH . 1 I; l Ut; /tj,.. -DI: 157 .(. 0 
~ 7~ ~H(MCH~~ XIF 5232 A70'1 2 2 (: C,l\t.H () 3'H 5 GH H2 ~ 1 02 l H. i CK(l . !FS tj(;/~"- ~ ~ 7Ci.7 '1 
:ns C.H!:!o!CHH nr:, 2 ~~ ~7o .. ~ :~ c. !; Q ~ r· (t ~ 9 1 ~} (\k (, 7E.?:31 (1:;: : TI'IC''\ . 1 f' ~ t-f nn ~. r· c 
-:n ~·•r::~ou :-.. )(~r~, :-32 1'7:!1;~· ;- c r; :. !.ll \' !~ l ") :l l' f: 7P ~ l J2 1 Tfi!'JGA "i . li-''1 UGiu ~' <'.l ·1 7. ~ (i 
377 ~Hr~ C Ht. « Xlf 5 232 ~7042 2 li l; ' ' ! F· r, YJ 150 ~£: 762310Z . 1 ~: ·~ c . 1 1-'~ V~ I!,'- J '~ :lt ].l j • 
37f C H[qC ~'~ XIFS232 67Q'I ? ? (I (;~ tf' (• ·' 'J }"j (I " f: H 2 3H2 1 TCO PP!:R . !?2 ur, lf.''- D ~ 41.) 'l 



.., 0 v v - .... "" - _. 

SJXlrl Y[AR HJ~T-HJLL£R O~TA f. 

--------------------------------------------------------- MEDJ~CL:SEOI~[NT ---------------------------------------------------------

CIRS 14[0!L STAT ION DI.TE T!~E S:MPM[ TY TIDE ~£1.1H£R L'TlT UC E LO NGTUO E R EPC~OE F~f.' ~"' sn:CJrs I'.E TtiO!:r U ~ll 1' S V~LV <: 

~79 CH(HCHAP. XIF53~2 A70Q 2 2 [I c;=<eR L ! '> !5041 762 0193 l TCH~CMUI': . 1!ll U(; /G"'-01.1 7~.~ !: 
~~0 CH~MCHAQ X!F5302 S7C422 0 [,~68 !! 3'il5 Ci 41 7G2ill93 2 TCt-1=l.0'1L'~ . l Ei l UGIG~-0\i sc. ~ o 
3al CHE~CHAR XIF5302 870422 0 GRt.O ~ 3915C4l 762 :tl9:3 :! TC~P.Cit4 UM . lH UG/&~-~\1 127.3 0 
38 2 CH[HC HAR XIF53 ~2 R7G ~ 22 0 GP. /. !:1 [j 39150'11 762 0193 1 Tt: l CK!:l . 155 UGif,M-01." 34o! !) 
383 C~E H C HAR XIFSJ02 8 70• 22 0 GR .lli 0 39150'1 1 7620193 2 HIICK(L . 185 UGIG~-DU 29.5!l 
384 CHEHC HAR Xlf53 02 870 4 22 c GRA C 0 39150-H 7620193 3 TNICKEL . lP..S UG/GP"-DIJ 7C!. 50 
385 CHEHCHA~ Xlf53 02 870422 0 GRAA 0 J'H504l 7620193 1 TI !\ON . 11.!3 X-&YWT l.Eo'J 
3~6 CHEHCHAR XJF5302 8T0422 c GRAO 0 

~ 
3915041 7620193 2 T!RO~ . 163 X-P.YWT l.Jit 

387 CH(HCHAR X!f~302 870422 0 GRAll ll 39l5CU 7£,20193 l Tli<ON . 183 ~-eYWT o\o3!J 
388 CHEHCHAR XIF5302 870422 0 GP.Aii {I ! 39150'+1 7620193 1 lHt.NGAN . 184 UG/G~-OIJ E1l.G[l 
38? CH(~C~A~ Xlf53~ 2 P7D422 0 f;IUt< ~ ~~lSC•l 762Cl<J3 2 nu. r~r.t.N . 184 UG/G,.-Dw 628.C ~ 
390 CHEMCH~R Xlr53~2 870~22 0 GPAn 0 3Sl504l 7620193 ~ T~AIIGAN . lf:! 4 UG/GM-D~ 2662.~ 0 
391 C~EHCHAR Xlf5302 870•22 0 GP.A£! 0 3915041 7620193 1 TZ INC . 1R6 UG/G)'-QU 117.1 0 
392 CH(HCHAR Xl~5302 B7Q422 0 GRAH :: ~'Jl5~1f1 7f.20193 2 TZ INC . H:6 liG /1; " -D'o! ~~-9 ~ 
393 CHE~CH~R XIF53 02 ~7042~ 0 GRt.f\ ll 3915C41 762019:'1 3 lZ! ~J C . ! 86 l:GI C."-r-~ 267. "iD 
394 CHEHCHAR XJF5302 87~~22 0 GI\A& li j9150'11 76201'3:!. . TCQf'D[R . lP.2 UG/ GH-Cw l3o3 ~ • 
395 CH~MCHAR Xlr53~2 870422 0 GRAB 0 3915041 762 0193 2 TCO PPER . 182 UG/GP'- ::l ~ l2o9!i 
396 CHEH CHAR Xlf53~2 P-7 0 ~22 0 GP.AB 0 39l5C41 7620193 3 TCOI'Pt:R . 1e2 l' G / f, ~-::';1,1 ~~ .n 
397 CHEHCHAR Xlf5427 870422 0 G~~B l\ :!.915231! 76221t27 1 TCHROHUI'! . 181 UG/GM-OW 131.'?0 
398 CHEHCHAR XIF5427 87~422 0 GIUI! l' 3'H52:,\8 7622427 1 TPH CI<H . 1115 l1G/G~-010 62.10 
399 CH~MCHAR Xlf5427 570422 li GRAB ~ 3915231! H221f27 1 TJR(lf'l . l83 X- HYIH '1.29 
~00 CH~MCHAR XIF5427 870 422 0 GRAB 0 3'31523ll 7n22~ 21 1 TH A.li G~N . 1114 UG/G~-DW 1012.0 C 

~ 

•• 
401 CHE"CHAR Xlf5~27 870422 0 GRAB 0 3915238 7622427 1 TZINC . 1&6 UG/G,.-0\1 220.80 

~lt02 CHEHCHAR XIF5427 870422 0 GRAB 0 39152 ~e 7622427 1 TCOP 0 [R . 192 UG/GH-u'ol ~5.1 (' 
~ 40~ CH£HCH4R X!F5501 870422 ll r.Rt.B 0 ~91525 ~ 7620087 1 TCHR:>t'!UM . 1P.l UG/GI'.- 0"' :n. so 
~404 CH[MCHA R AlF55G1 &7042 2 G fiRAH 0 :l, ~oj l5 ::5! 7£. 2 to oe 1 2 T C u ll.~l1l' f", . 1 ! ! U~ I (.~ -G -l ~ f , ' := ~-. 

405 CHE~CHAR XIFSSOl 870422 0 GP.AB 0 3'315253 7620('87 3 TCHP.O~UH . H~1 UG/G"'-Gw 40.2l\ 
406 CHEHCHAR Xlf5501 870422 \j GRAB Q 391525 3 1620087 1 T~lCKI:l . 185 UG/G~-C~ 2'l.n o 
407 CHEHCHAR XIF5501 870422 0 GRAB 0 3915253 H20087 2 TNICKEL . 185 UG/GM-OW 27.70 
lt08 CHEHCHAR XIFSSC1 870422 0 GP.Ail 0 J5l5253 7626087 3 TNICK[L . 185 UG/GI'•OW 32.~0 
409 CHE~CHAR Xlf5501 870422 0 GRAR 0 3515253 762 0087 1 T1 RO~I . 183 ~-f!YWT 0.9(. 
411! CHEHCHAR XIF5501 e70422 0 GRAB 0 3915253 762 0087 2 r: P.O !I . 193 X-[, YIJT o.r:~c; 

411 CH~~CHAR X!f5501 87J422 0 GRAe ll 3'11525~ 7620067 3 Tli:!ON . 1e:,\ X-~YWT lol'o 
412 CH[MCHAa Xlf5501 87~422 0 GRAf\ (' 3915253 7f:20087 l THAIJGAII . 124 UG/G~-c~ 1019. ~ 0 
413 CH[MCH~R XIF5501 870~ 2 2 r. GRt.B a 3':ll525J 762t'\le7 2 Tt~o:.ur, t. N . ! 84 UG/f.~-r~ 941. (j c ·-· Alit CHEHCHA~ XIFSS~l B7C422 0 Gfi AP. 0 3915253 762 0087 3 TH:.NGA!l 18~ UG/G~-CW 105~. ~0 . 
'115 CHEHCHAR XlfSSOl 87l'422 0 GRtR 0 3915253 7f:20087 1 TZ It'C . lef> UG/GH-Dw 52.6 C, 
416 CHE~CHAR XlF55)1 870422 0 G~AR 0 3''15253 762o087 2 TZINC . 186 UGIGH-::HI 62.& 0 
417 CHE~CHA~ XIF55~1 a7D,22 D GR.&Ei c 3'J15;53 7620087 3 TZINC . l86 UG/G!'!·DIJ 68.9 C 
418 CH~MCHAft XJF5501 87~422 0 GRAF! n j915253 762('!)87 1 TCOPPER . 1 R2 UG/r.~-0\1 H.'S'!! 
419 CHE~CHAR XIFSSOl 870422 u GRAU 0 3915253 762 OG87 2 JC(\DP(F. . 1E\2 UG/GH-~W 2£,.7 (1 
~20 CHEHCHAR XIF5501 870422 0 GRA.8 0 3':'15253 162 0087 3 TC(IPPER . 182 UG/GM-01.1 14 .c o 
421 CH[~CHAR XIF5505 870'121 0 CORES (! 39152~1 1f>2 032'3 l TCH~OHUH 99900004 181 UG/GH-01.1 31.'.9 !1 
422 C~EHCHAR XJF55D5 87~421 0 C t'P. ES 0 .Hl5241 762032'3 1 HHCKH 99~'>00~'1 1115 UG/GM-01.' 19.7!! 
~23 CH(HCHAR XIF5505 870,21 0 CORES 0 39152 '11 7620329 1 TIRON 99 ~00~04 lf\3 X-P.YWT o.c.!'l 
424 CH£MCHA~ X!F5505 870, 21 c COP.ES (I 391S;'t;! 762 03~9 l TMM~ G.I.~ 79'1COQ!i4 1P.4 UG/G~-OW 556. ~dl 
425 CH£HCHAR XlF5505 87G~21 0 COP~S (! 3'315241 762 0329 1 T7 !I·!C 5~900004 1!\f> UG/(;H-OW 35.50 
426 CHEHCHAR XIF5505 870421 0 CCI~ [S 0 39152 '+1 7620::.\ 29 1 TCOPr£R 99'.lODC04 1a2 UG/GI'!-01: 12.9C 
427 CH~MCHAQ XIFS50~ A70-21 c CORES 0 3915:'4 1 762 G.3 29 1 TCHP ~MUP 9?9~601~ 1 p 1 UG/ f- '1-~:.· ~3.7C 
~2R CHEMCHA~ X!F55C5 870q2} 0 cont:s n l<.il5:4l H2D.32'.l 1 n . trr.rL <;95Cf> ult lf,5 L'6 /f."-f'" 1!. ! c 
429 CH[HCHAR X!f~~05 g7~421 c C'lR!:!> ( JCj! ~~ .. l f 1,21ll ?<t l ' : ,.. ~ .. ' 9~ " (\(, (' ll 1P. 3 ,_ !· n iT :1 . 2 f, 
t. 3f: C H!:~C•ir.~ )(JF" S~. :.,: B7C,.21 0 COPE:i . 3'1l ':l: 'd 762[~;'<; 1 l ~ ~ '_. (, :. : 2 o.;n •;[ic, 'J H · l M lJ(, I f, l-! - [ · I. H. :> !' .. 
431 C~E~CHA~ XIF~5u5 d7~'+21 (j c P. P. r s I) .-.c:t-:. .? 41 7f. 21)\ 29 1 r 7 l ·.c '- (~H' c c, r l r 1 f-1. ut: / ' "-Jl.' 1~. 5( 

432 fH['1CHA" Xlf55~ ~ R70421 (0 COP[S !: -'· 91 5~ ~! 702 J3 2'J 1 TC ~P f' I.K 9 q" l1 (, 0! ('I l fl 2 t:GIGI'- ~ 1. ]~. <; ~ 

I 



- · o ... v - - - - _. 

SIXTH YEAR HA RT-HILLER OlTA c: 

------------------------------·-------------------------- ~[JlACL:S(OlH(NT ------------- --------------------------------------------

Ull5 MEOlA STATION DA.H: TI~E SA~~~[l~ TIDt wrAT~EP LATlTU~[ LO~ GTUOE REPCODE P Af{AH SF·ECIES ~ETt'C!) ur, i Ts VALUE 

~~3 CH~HCH~~ xtrssos 870~22 0 GR~Il c 3']15~ 111 7620329 1 TC HR Ci"U~ . l S I uGtu:•-ow ?0.£;~ 
1134 ~H~HC~A~ XIFSSOS ~70422 0 GPAR 0 3')15241 7620329 2 T CliR o~·tJI'' . lfl L'G/GI"-DII 2 !J. (: ~· 
•35 C~[~ C H~~ XIFSSOS 8701122 0 G~AB (I 3'3152~>1 762:>329 3 T(tHOMU~' . 1~1 l'f. I G ~-!HI :!O.E.O 
•36 CH{HCHA~ XlfSSOS 870422 0 GRAA 0 39152111 7f:2 0~29 1 HIJCKEL . lli5 l.'G/GM-0..- 12.0C 
11~7 CH(MCHAR XlF5505 8701122 0 GRAB li 39152-H 7620329 2 TNlCI(f.L . H>S UG/G~-C W 12. !)() 

~3S CH(HCHA~ Xlf550S 8701122 G GRAR 0 39152't1 76203~9 3 TNICKEL . 185 UG/C,H-OW 12.0C 
1139 CH(HCHA~ XlF5505 8701122 0 GRt.B 0 39152111 7620329 1 TJRON . 183 x-evwr 0.34 
11110 CHEHCHAg XIF5505 8701122 0 G~ AB 0 39152'+1 7620329 2 T!RQN . 163 :t•EYIIT o.ss 
11111 CHEHCHAR XI~SSOS 870~22 0 G~AB c 35152111 762 0325 3 llRON . 18:'1 %•9YI.IT ~.'IS 
4112 CHEMCHA~ XIF5505 870422 0 GR~B (I 39152-H 7620329 1 THl.NGAN . !(14 U(,/611-0W 737.r;r. 
643 C ~~~C~A~ ~~~5505 8701122 0 GP.A A !) }<;1 5 <'41 762!!329 .. TI"AN r. :.N . 1~4 U(/f>:'-!::W 73f.. [! c ~ 

'"'~ CHCMCH'~ XlF5505 870422 () GRAL! c 3915241 7620329 3 HHNGAI~ . 1154 L!6/G"-011 7f 6. 0 0 
445 C~(MCHA~ XIF5505 8701122 0 GRAR 0 3~152111 7£:20329 1 TZ!t.~C . 18(: UG/G~·CW 23.'10 

~· I 4'16 C~E~CH~~ XIF550S 8701122 c GRAP. ~ 39152-'tl 762Q329 :.:! T Z: :JC . 186 UG/G~-DU 3'1.':0 
'1117 CHEHCHA~ Xl~5505 8701122 0 GP . .A P. c 39152'+1 7621!~29 3 TZ INC . tae. L•G tr.~-nu 27. ~- !' 
11'+8 CH(HCH.A~ XlF5505 d70422 0 GRAH 0 39152'11 762 u329 1 TCOPP[I\ . 182 UG/G~·Oiol l :c. s c 
'149 CH(HCHA~ XlF5505 8701122 0 GRAH 0 3915241 7620329 2 TCOPPE~ . 1A2 UGIGH-Oiol l2oS() 
450 CH(MC~A~ XIF5505 8701122 0 GRAB 0 ~·.HS241 76203:?9 ~ TCCPPER . 182 UG/G~-Q\.1 12.9(' 
451 CHrMCHA~ XlF5722 870422 0 GRAP \) 3915395 76221211 1 TCHROKUI-: . 181 UG/G~·OW B'+of.O .. '+52 CH[HCHA~ Xlf5722 870422 0 GP.A£! 0 3915395 76221211 1 TNlCKEL . 185 UG/G~I-OW 35.20 , 
'+53 CHEHCHA~ XIF5722 870'+22 GRtD 3915395 HIJ X-~YWT 2·~2 0 0 76221211 1 TI P.li 'I . 
11511 CHEMCHAR XIF5722 870~22 0 GR A[l !l 3915395 752212- 1 TH~NGAN . lf-1 ur,/r.~-r>w £:67.on 

- ~55 CH(HCHAR XIF5722 870122 0 GR Afl 0 3915JS5 7622124 1 T2JNC . 186 UG/G~·DW 140.20 ·' ~ 456 CHEHCHAR XIF5722 8701122 0 f>IUB 0 39153'.i5 7622124 1 TCOPP(R . 182 UG /G~·OII 21.~0 
~ 457 CH(HCHA~ XIF5ROS 870422 0 GRA !:I. (I 3915411~ 7620312 1 TCHRCHliH . 1P.1 UG/GJoC-rH.I 70.2{1 
~~56 CH(MCH~ ~ XJF5b0 5 8704 22 0 Gr\t.H 0 39!54&3 7620312 1 H:I CK!:L . 11:.'5 !J{,/Gu-:·•.1 ~ 3. !;. : 

'+59 CHEHCHA~ Xl~5805 8701122 0 G~A!I (I 3915463 7620312 1 TI ROt.l . 183 X-BYWT 2.36 
1160 CHEHCHAR XIF580S 870422 !) GRA& [I 39154"63 7620312 1 TMANGAIO . 18'+ UG/C, ... -011 692.(;1! 
1161 CH(HCHAP. XIFS805 870422 0 GRAR 0 39151163 7620312 1 T2INC . 186 UG/GH-011 116. 41! 
462 CH(HCHA~ XlF5805 870422 0 GRAB 0 39151163 762C312 1 TCOPPER . te2 UG/GK·!)W 21.<:1!1 
1163 CHEMCHAR XlFS917 870422 0 GRAB 0 39151191 76211117 1 TCHROMU~ . 181 UG/GI'·'W 124.60 
464 CHE~CHA~ XIFS917 870422 0 GRA!j 0 391511'H 7621417 l T>H CK[L . 185 UG/G"·OW !:4.2C 
465 CH(HCHAR XIFS917 870'+22 0 GRA B 0 3915491 7621'+17 l Tl~O~ . HQ X-BYWT 11.36 
466 CHEHCHAR XIF5917 870422 0 GRAR c 39151191 762.11117 1 THANGtN . 194 UG/G~·OII 11181·1!~ 
qe,7 C HEHCH~~ XIFS917 8701122 0 GRt.!J 0 3 915491 7621'+17 1 TZHIC . 1!'.6 Uf./GY.-01.1 25 r,. E- !l 
468 C~(MC~A~ XIF5917 870422 0 GPAB 0 3915'491 762 H 17 1 TCCPP(R . 1F.2 UG/G!ol-01.1 33.00 
1169 CH£~C~~~ X!F5925 P.701121 0 COP [S 0 39155)4 7622320 1 TCH~OMU~ 999C000'1 1e 1 UGIGH·OW l72o50 
1170 CHEMCHA~ Xtf5925 870421 0 CORES (j 3915514 7622320 1 TNl CK(L S'3900004 185 UG/GH-0~ 76.10 
471 CH[MCHL~ Xl~5925 8701121 D cn~~s c 3'31551'1 7622320 l TJ RO ~~ 99700Ci:''l 183 X-F.Y'o/T s.oP 
472 ~H£HCHA; XJFS925 870121 0 COP. ES 0 39155111 7622320 ! TH4NGAN 9S90IJCOII te'l UG/G~-01.1 1325.0~ 
't7~ CH(HCHA~ XIF592S 870421 c CORES !! 391551'+ 7622320 1 T Z INC. 99':'0000'+ 186 UGIG11-~W 3()4.50 
4711 CHCHCHAQ XlF592S 8701121 0 COP.(S 0 3915514 7622320 1 TCOPPER 999000011 182 UG /GH-!:)\1 313.5' 
475 CHEHCHA~ XIF592S 870421 0 COP.($ (I 391551'1 7622320 1 TCH~O~UH 99906010 1P1 UG/G~·!:'W 178.40 
1176 C~E~CHA~ XIF5925 B70421 0 COP (S 0 ! 'J 1551'+ 762 2320 1 TJil CK[L 99<;060!() !SS UG/G!-1-DW lliS.60 
'177 CHEHCHA~ XTF5925 870'+21 0 CORES I! 3CJ1551'+ 7£.22320 1 TIRo·~ 99906010 1 F,3 l·PYWT 4.35 
111~ CH~~CHA~ Xl~S925 870421 c; co~ t:s c 39l5'il4 7622320 1 T~ANGAN 9'?9060l!i lfllt UG/f.~-DW 1054.00 
479 CH(HCHA~ Xlr5925 8701121 0 CORES li '3915514 7622320 1 T z we 99906010 186 UG/G"~-tlll 413.10 
1180 CHE~CHA~ XI~5925 870421 0 CORES () 3915514 7622320 ' .. TCOPPER 999!16~10 1e2 UGIGH-CII 56.70 
481 ~~~~CH~ 0 Xl~5~25 B70421 0 COP!:S rJ 3915514 7622320 1 TCH~C~U~ 9~911015 11'1 L•Gir.~-:· w 124.00 
q82 C~~~CHI~ XIF~92S 870-21 0 CO!: ES !l l91S514 7(,22320 1 TNJC~<'EL 99C:llt'l5 JP5 t.•G I G"'•n\i ~:3.} r. 
4~. ~ ftt£"\CHA; XIF~· 9<'5 870'121 fl ,.. ""' :·~ ""' ~ -~ a !':'1':1~14 7(,2 2~\20 1 T! i10"1 ~~91lC!'j ~~~~ l-P.YIJT ,..;e 
4k4 ~Hf~C~£~ ~=~~92~ 87~~21 (I c (It· r:; I· ~ 91 'i'j l .. 7622320 l Tl111f~ G t N 'iS911.ll"'· ]il4 L'G/f.M-01.' ~39.rr. 
4d5 ~H~MCHA~ ~!f5925 87G421 0 co r< rs. (' !.3l~~~ lq 1b ;: 23~0 ! ll! '\ ':: <.<;') llC 1 ':; 1,. b Uf.> /C. "-'-.\. 1 ~ 7.:·~ 

~~b CH[~CHA~ X}r5925 870~21 0 ((W[S c 3':'155 14 7f.223<''J ' . rc c,r ~- r ~ 59Sl!'J! ';> 1 f- 2 U(, /Gw:- :- ·o~ ~'l. 1tw 



., 0 ... 'CII' - - ... - -
5IXTH Y[LR HA RT•Hlll(P. DATA H 

--------------------------------------------------------- ~EOI.Cl:SEDI~CNT ---------------------------------------------------------

oas Hi:OIA STATIO'l 0/.TE TIME S'HPHETH TJDE WEATHE~ LATtTUCE LONGTUOC ~EPCOOE PAPA,. SPi::CIES HrTHOD UIHTS V/.LUE 

~S7 CH~~CHA~ Xlf5925 870421 G CORES 0 3'115SH 7622:!2 0 1 TC HP.OHU~ 955160 2 0 1 B 1 UG I GH-:HI !?0.7!! 
~Bb CHE~CHAR x:FS?2S 87~~21 0 CO~t:S 0 3915!. 14 7622320 1 TII.IC IC EL 9'i 916D2 'l u .s UG IG"-~~ 33. 5r 
49q CHE~CH~~ XIFSS~S 670421 () C0°[S 0 35155 14 762~320 l TI ~ON o;c;s1r.l!~!l 111 3 l- bY\Ii ... (;1 
~9~ c~~~c~~R X!F5525 57u~2l :; c~~rs 0 3515514 H2 ~:l2 C 1 PIANGAN 5SSloC2r. ! o4 UG/G~-:~ 1154.e~ 
451 CHEHCH~R XIF5925 870421 c CO F\ES 0 3915514 7622J20 1 TZJNC 55$16020 !8 i. UG/GH-DW l~C.~C 
492 CH~HCHAR XIF5925 870421 u CCR E:S () ! S9l55l't 762232~ l TCOP PER 9'i'H6020 le2 UG/G~l-J\1 13.00 
~93 CHEMCHAR XIF592S 87 0 ~21 0 CORES (j 

I ~9155l'+ 7622320 1 TCHRO~U ~ 99922G2f 11!1 UG/GI'-011 127.&0 
'+9~ CriEKChAR XIF5925 61D~2l 0 CORES D 3'H55H 7622J20 ,. 1 TrHC Kl:l 9992202!> lP.5 UGIGM-O..C 33.r.~ 
495 CHl:~CHAR XIF5925 870~21 0 CO~(S c I 39155 H 7622320 1 Tl ~ON 95522026 1a3 X-H YW T '1.45 · 
~96 C~EHCHA~ XIF5925 o7u'+21 0 CORES 0 3 ~ 15514 7022320 1 TH ~t;Gt.f~ 9'i922i12t. 1e 11 U&/G I'- 0~ l ~t 7G.O~ 
~97 CH~~CkAR Xlf 5 925 670 ~21 0 CO~ES () 3~ lS~ l'o H.223 2u 1 TZHJC 9'?92.2026 l fl 6 UG/G'I•CIJ 10~.!Hi 
498 CH~HCHAq XIF5925 87042l ii CORES r. 3915514 7622320 1 TC\H'P(R 'J9';22~26 l~2 IJG/GH•Jio. 12.'H 
499 CHEHCH~R Xlf5925 87u421 G CORES ~ 39155H 7622321i 1 TCHROHUH 9993604J 1e1 ur.n;r.-o~o~ 12-.e~ 
500 CH[~Cn~R XIF5 92~ 870421 G CCRE:S ;: 391551'+ 762232ii • TNICK(L 9'39360'10 185 UG/G!-\-!:1.: 33.::u 
5&1 C H~~CHA~ XIF5925 87J42l {i COI\(S 0 3515514 7622320 1 TIHCtN S'393604Ci 1o3 %-IHWT .... 3& 
502 CH~MCH~~ XIF5925 67~421 0 CO fi ES 0 39155~4 "/D2232\l 1 TMto.NGAtJ o;s936i:~oo 1&~ UG/GH-GW 190~.CG 

I 503 CHEHC~AR XIF5925 870~21 G CO ~ ES 0 3'il55l4 H.2232il 1 TZ 1NC 9993o:llou 1BC:. UG/GH-DW 1CI5.~o 
5 0~ CH~H CH!~ XIF5925 870~21 0 :: o~ t: s (j 3915514 7622320 1 TCOPPEf< 999J6D4u 182 UC./G!'I-i:',l 15.~: 
505 CH~HCHAR XIF5925 870'121 0 CORi:S G 3S 1551'+ 762232C 1 TCitf<OHUH 9'35560&0 181 Uu/G~-G10 11'1.~0 
506 CHEHCHAR XlF5925 870421 il COP(S 0 3'31551'. 1622l20 1 TNICKEL s555606v 185 UGIGH-0\1 37.60 
507 CH[HC~~R XIF5925 87G421 0 CORES 0 3'115514 7622320 1 T!llON 'J9956(i6t, teJ :t-aYwT 4.7:3 
SOa CHEHCH~R XIF5925 870421 G COR!:S 0 391551'+ 7622.320 1 THANGAtJ 99956(.60 1S4 UG/G~·u\1 1575.00 
5~9 CH£HCHAR XIF5925 810~21 G CORES D 3515514 7622320 1 TZINC 9995606C 186 UG/GK-Ow 1os.2u 

1-'510 CH[MCHAR XIF5925 870~21 0 COii[S 0 35155H 762232J 1 TCOPPER 99S56G60 1~2 UG/GH-0:.1 12.90 
~511 CH~HCHAR XIF5925 870421 (j COR[ S t 3515514 7622320 1 TCHROHUH 999760~Q 181 UG/G~·uW ~1B.1~ 

.I Sl 2 C HC~CH~ R Xif 5 925 87 Q,21 j, CO? ES G 3 '1 155! '1 H.2 232:l 1 nn CKEL '3'J97oc.:. o ltEi L;G!Gf"<H ~d.~~ - 513 CHEHCHAR XIF5925 S7~421 0 CORES G l'i15514 7b2 232il 1 TIRuN 9997608C 183 %-PYi.IT 4.~1 
514 CH~MCH~R XIFSS25 870~21 £J CORES 0 39155H 7622320 1 THANGAtJ 5557Di>eii 184 UG/GM•OW !~1'+.u0 
515 CHEHCHAR XIF5925 870421 D COR~S 0 3915514 7622320 1 TZINC S95760BC lSC. UG/G~-01.: luu.'lt 
516 CHEHCHA~ XIF592S 8 70~2l li CORE:S 0 35155H 7622321i 1 TCOPPER 99976080 182 UG/GM-~\l 14.30 
517 CHE~CHAR XIF5925 870421 0 cor< rs 0 391551t, 7622320 l TCHROHUH 9599~C98 181 UG/G~~ow 122.90 
518 CH~MCH~~ XIF5925 67u'+21 ~ C O~ ES 0 3.,15514 7622320 l TNICKE:l S'i9S'I:.56 1£-.5 li(;/GI'.~[l~ Jl!.n 
519 CHE~CHAR XIF5925 870'121 r. CORES c 39155H 7622320 1 T I ~Jr~ S5<;54£'76 183 %-eYWT ~-57 
520 CH(HCH~R XIF5925 b70 4 21 Cr CORE S 0 J !i 155H 7622320 1 HtANGAN 99994()91.\ 16~ U&/G!~-ow 163.-:.~o 
521 CHEMCHAR XIfSo;25 873~21 0 C (jG 1:S ~ 39155l4 7622320 1 TZlNC 5'?994C.% 1e6 UG/GI~-0:.1 1H.so 

• .! 522 Crtt:~CH~R XIF5925 870421 c t:O~ES [j ~9!5514 7622320 TCQPPER sc;ss~tc-se 182 UG/GIJ.-D" 1'+.~0 1 
523 CH~MCHAR XIfS925 87u4~2 ;) GR~B il J'11551't 7622320 1 TC i1R OMUH . lf-1 UGIG,..-uW 1~1.rt: 

: ) 52~ CH~KCH!R XIF5925 87Qq22 0 GiUB ll 3Sl5514 7622:520 2 TCrtROP1UM . 181 UG/GM·!:·~ 1~2.CQ - 525 C~EMCH4R XIF5925 570~22 0 G!l.:.B 0 3715514 7622320 3 TCt-iROMUr. 1e1 UG/('1'-!·()~o• 1~7.6!! . 
526 ChEHCHAR X!FS925 870'+22 t GRAB 0 39155H 762232\. 1 WJCI<(L . 185 UGIGM·[i,.; is2.'SC 
527 CHEMCH~R XIF5925 87u'+22 0 GI\~E; 0 J9155H 7622320 2 TtHCKE:L . 185 L'G/G~\-vloi 79.5G . . 
52B CrtEMCHAR Xlf5925 870422 0 GRAB 0 3715514 762232w 3 TNICKE:l . 1&5 UG/GH·Ow &3.5~ 
529 CHEHCHAR XIF5925 870q22 D GRAH 0 3~1551'+ 7622320 1 TI ROtl . lBl %-AYWT 4.56 
530 CH~~CH~R Xlf5725 870~22 0 Gfl31.i 0 39155H "1622321i 2 TIRCt.: . 1~3 %-FYWT 4.'16 

·:- _. 
Sll CH(HCHAR Xlf5925 870422 0 GR~6 Q 3515514 7622J2C :': TlRON 183 %-PYwT S.H . 
532 CH£~CNAR XIF5925 870~22 .:. G~)P. c ~915511, 7622:520 1 THANGA!~ . 1'34 l.'GIG!o'.-011 1121,Gt\ 
53~ CH[~CH~R XIF5525 87~422 0 GiUH 0 3<;15511, 7622320 2 TM!.I\G~t..: . ~;.~ ur•n~·. -v~oJ ll97.ac 
534 CrtEHCH~R XJF5925 81Q422 0 GR-'6 0 39155l't 7622320 3 TM:.NGl.N . 1E4 UG/i>H-Ow 122~.0 0 
535 ~M~~CH~~ X!FSS2S 870~22 c. GQlR (i 3~1551" 762 2~· 20 1 Tll~C . lch UG /FM-C~: 3lfi,EC 
53~ Ctu:~CnAt{ XiF5S25 A7J'I2;: r. (,1\.1!1 :! 3';15514 762232G 2 Tl H.C . ll~& u01~.~-:-o~. 293.:.1J 
~ :H (II[M(nlS XIF5'.1:?':. ~7i.422 li l , ji L tl (, :\')j 1j ~ j(, ·1 c.2 ?!n . 

• ' 1 z ! :, ( . l f f ... ur./(,1'- iJ OJ : •) ~ . 1:.. ~ 

~~~ =hL~(M!~ X!f~g2~ ~7V~ ~L ~ G~. ! n {' J'H~:~i l4 1~2 ~~2C 1 rcc.r~rf.. . . . ~ 
~ ,., ~ ur~ /(,~-[• n :.c: .c; :: 

53c Cri~~ChA~ XIF~5~5 87~422 c t;:.: t. F ~· ~5i::5l4 ·lc2Z!-2 C 2 !( .. a..- ~L:. . 1 c :· V ,/G!'-:i .. <; J. j:. 
~~D CN[MC~~N XIF5~25 H7G422 ( (,h:.n . 3~~ ~~ l't 762 2320 3 rc ~;ro ~ R · ~2 u. /&~-r·" '! ~, • I tJ oJ . 



• - .. 9 - - - -
~!XTH YE~R n! P T-H!LLE~ ~41~ 11 

--------------------------------------------------------- MEili~CL=SECiME~T -------- -------------------------------------------------

OhS HEO I A STioTJON DH£ Tl~E SAMPHETH 110£ W[AlH(R L'l!T UO E LOWGTUD E kEPCODE Pt. RA M SPECI £ 5 H:::THOO ur~ n: VALU[ 

Sql CHEHCHA~ XIF60Gl 8704:2 ~ GP.!e c 3 7 1 5~1!6 76~;)ft71 1 TC HRCH·IUM . 1J.l1 UG/GU - QJ =-~.60 
542 CHE~ChAR X!F60~o a7a~t22 0 GF< !.?. " J<;l :;5~:e 76.20491 1 TN1C 1': £L . ~115 l.G /(,~·0 \." l2.ilC 
543 CHEMCHA~ XIF600a 870422 0 GRLu " 39l 55B a 762C't91 1 TIRvN . lb3 ~-Pnn C..23 
5~4 CHEHCHAR XlF600o 670't22 0 GRAH () ~s1sse6 762 Ot;'il 1 TMI.NGAN . 1o4 UG /G~>-::J W 91:.::.o& 
545 CHEHCHAP. XIF&008 870422 0 GRA B 0 3';1155&& 76204')1 1 121 NC . :Est> UG/GM-r.w 2 o. 9: 
546 CHEHC~AR XIF6~0R B70422 (i GR AB li 3 915586 762 0~91 1 TCuP?ER • lb2 UG/GH•[J;.j 12.':11) 
547 CHEMCHAR XIF638B 870421 0 CORES 0 3'315556 761'3169 1 TC~ ROHUH 9990000~ 181 UG/Gr.-CO. ll &. 70 
548 CH(MCH~R XlF638~ 870~21 0 COR t:S (j 3'H 5556 7619169 l TNlCKEl 9SS001i04 185 UG/GH-Oio !!1.60 
549 C~EMCHA~ XIF63o6 &7il~21 0 CORt:S .. 39155 56 7619169 1 TIRON 59900004 183 1-tl YWT '1.76 
550 CH[HCHA~ X:F63B& 87u421 r CORE: S :J 35155~6 761'3169 1 TH.t. NGAN 9':<'JCuOG'I l oft UG/G~-0~ 33~a.aG 
551 CHEMCHA~ XIF&3a= 870421 c c o.~r s r. ~ 9:5~~ ~ 7 ~151£:9 1 TZHIC q':lSCCG~to lAE: ur,/r.!-!- L:' W 9C.J~ 
552 CHEMCHAR XIF6388 S70421 c co~ Es ~ 3":il555G H.l9l6C, i TC O~"PE~ SSSiluuJ4 152 lJG/GI'I-C:lo.' '13.1j " 553 CH(HCH~R XlF63eS 870'121 0 COR!:S (I 3'.:15556 761916'J 1 TC HROMUM SSSilSOG9 Ie1 liG/G~-Dw 1~7. 7J 
554 CHEHCHAR Xlr638o 870~21 (i cort:::s r. 3Sl555& 7~19169 l Tr~lCi<EL '3'1'3050 D9 :aos ~G/GH·Oioi &3.GC. 
~55 Crl[HCHAR XIF6388 873421 u Cv;((S 0 3915556 7Dl'H69 - TIR Ot-1 799050~9 1&3 %-BYwT q.f.J 
556 CHEMC HAR XIF&!So 87G42l 0 co~;:s u 3'JjS556 76l916<J 1 THkN<.At.J 9'J 'J C51H: 9 184 UG/G~-~- 20~~.~~ 
557 CH(~CH4R XIFE.382 870421 0 CORt:S 0 3'11555& 761916'1 1 TZlNC S'JSOSuOc; 186 UG/GH-Lil.l 272. (':i) 
5 ~8 CHEHCH~P XIFo36~ 870421 0 CCRCS 0 391 5556 7619169 1 TCvFPEF '3S5 OSC•O'> 1S2 V5/G~·;:;w 4lt.~C 
559 CHEMCHAR XIF6388 873421 0 cons u 3915556 701916S :a TC~ROHU~ 99910014 181 UGIGI~·OW l01t.60 
560 CHEMCHAR X1Fo38e 87 0'121 :1 CO~ (S 0 3 9 155% 7£.19169 . H~ICKt:l 99 c; lt 0 It. 185 UG/GH-)1.. 15'5.6.:> . 
561 CHE~CH4R XIF63ao &70~21 u COPES 0 3'H5556 7619169 1 TIRON S9Slutl't 183 %-E!YWT 5.32 
562 CHEHCHAR XIF63ee 970421 0 CMCS u 3Sl555& 7619169 1 TH!.~IGArJ 99910014 }Pit UG/GK-~~ 65f2.EO 

~ 

I 563 CHEMCHAR XIF£383 870421 0 CORES 0 3915556 7619169 1 TZlNC 99SlOC.lli 186 UG/GM·C\~ 551-20 
...... 564 CHEHCHA~ XIF63~8 870421 0 CORES !i 3915~56 761916':1 1 TCOFPEI\ 9991110:~ 182 UC./ GH- i)l,/ 56.£:0 
4l- 565 CHEHCHA~ XIF63&8 ai0421 c COI'ES (• 39l555b 76l'3169 1 TCHROMVM 9'1~20024 :Ill UG/Gl',•uW }[;C. 'I~ 

·, \0 ~66 CHEMCH~R Xifb3 o& a 1~ to 2 i " COA CS ;. !·Jl !l~:, :. 7t.l;l~S 1 'io', 1CI{E L S'.i S:! C v~ o, 1ft 5 Uf,l(;~ - t.. ;.; ~l.~~ 
567 CHEMCHAR XlF63&8 870421 0 CORES u 3915~56 761'1!6': 1 TIRON 99':20024 183 ~-~Y:.IT 't.tl5 
5o8 CHEHCH~K XlFo33S 870421 " CuRt:S 0 391555(: 161 s lo5 l THt. ~JGAN 95'320024 ltH UG/GM-DW 16Q6.C~ 

i 569 CH~HCHAR XIF6388 870't2l 0 CORES (j 3915556 76191&9 l TZ l t-. C 999200~4 186 UG/G~· Ciol 21)1.2~ 
570 CnEHCHAR XIF63d8 970421 0 COR(S 0 391555C. 7619169 1 TCOPPER 99920024 '-82 UG/GH- OW 53.1G 
571 CHEHCHAR XIF638S 870~21 0 COP C:S (j 3«;,155 56 761916'3 1 TC HROMU H '3593003~ 181 UG/& H- OW S9.6ll 
572 CHEMCHA~ XlF63aa 870421 0 CORES [I 391555& 7619169 1 Ti'HCKEL 95930 ~ :34 185 U G/G ~- £:'.1 t)lt.~Q 
573 CHEHCHAR XIF63&8 &70421 0 C O~ES ~ 391555& 7619169 1 TI ?. OIIi 9593Ciil34 lii3 1-RY!o:T s.a 
57~ CHEHC~AR XIF63B8 870421 () CORES 0 351555C. 761916'3 1 TH.4 NGAN C:,993~B'I lb4 UG/&~·OW 209't.Cu 
575 CH~HCHLR XIF638~ B 70~21 1: CQQ[S 0 3'315556 7Dl'it~69 l TZ INC 99'330034 : at:. UC./G ~-:: w 2C,l.qJ 
576 CH(HCHAR XIFo38e B70ft 21 0 CORES !i 3915~56 7619169 1 TC OPF(R 95 9 3C.u34 1A2 UG/Gt4- ~ W 36.2(1 
577 CHEHCHAR XIF63d8 870421 0 CORES 0 3515556 761916<7 1 TCH~O~UH 59936040 161 UG/G~-~Iol l:tt.,·~ 

578 CHE~CHA~ XIf638B 870421 0 coq rs r. 39j5556 7&19169 1 TtHCKEL 99936 il 'IO 185 \JGIG~· ~aw 5L. & C• 
579 CHEHCH£R XIF63SS 870421 0 CO~E:S ~ :''1~SSSD 76l516'i 1 Tl R:>~ 5SS360H 183 l-9 YIH 5. <£: 
580 CH~HCHAR XIF63dB 8 70~ 2 1 !i COR ES ;; 3'j15556 761516'3 1 TtU t~G:.;~ 9S5361iH j Sit U&/G~-0~ 1180.~~ 

581 CHEMCHAQ X<Fo36o 870421 u CO~ ES c 35l555t. 761 'H &'i 1 TZ 1 NC 9SS3604:i 1 sc. UG/G~·:'I.' lH.:lO 
582 CHEHCHAR XIF638A 87u421 lj COR£:S c 391555£:; 7C.1916Cj 1 TCOPFE:R 9593&04C 162 UG/G~·:lw 2~.0:0 

583 CHE~CHAR XIf63 i 8 87 ~ ~21 c C OF. ES 0 3915556 761'1169 1 TCh~OHUM 999 4805? 181 UG/GI"-(1.: 1!.12.20 
5B~ CH[MCHAR XIF63~R S7a42l 0 coj; ~ s (I 3'jl55~6 H.l<;l69 l Ti\:IC KEL S~'3'1bJS2 ldS uG/G~- r.. ;, '13.~\l 
5A5 CHEMCHAR XIF63~8 870~~1 0 COP. :::s ;! 3 915556 7619169 1 TI?v~ 999'18052 133 X-F!Yiil 'toES 
~66 CHEHCH~ 0 XIF63e ~ d 1~421 0 CCQ~S G 3915 5 ~6 7E:l91t.9 1 T~ £ 14 GAN S9'S~5 \l5 :< H'l ~G/G~- G~ 1 1 ~ 9. ~ 0 
587 CHEHCHA~ XlF63~8 97~~21 Q CORES (I 3'H5556 761 'H69 1 TZlNC SSS48052 H•Et UGIG"'-1:!.: 1ilB.<;Q 
588 CHEMC~~~ XIF63S€ 87~~21 0 CORES 0 3915556 7619!69 1 TC OF PEI\ 'J994Es~52 182 UG/SH·L'W 16. 6;) 
~ P.9 CH~~CH~ ?. X!F 6 38E ~ 7 J~21 c. C Of!:~ :: :!9:..555€ 7(:!9165 1 TCHR~~UM 999~L O E ~ 1.~ 1 l.G/G!o'-01.: na. 1r: 
~9C C '1 :::~ctu;; ;:u·;,:sac ~7 ' "?1 r. cc r.. :::~. :i 351 ~55e Hi'Hf.<,; ) Tl',t l C I< i:L 7<;S56C6f. ! i- 5 :,JG/<J\1-~ 'o' :!,q.<t f, 
5Sl CH£~CH: ~ Xlfbj~F E1~42 1 c c \:~r. s 0 ~ ':I A 55% 7617i.c9 . T r ~:\s·~ <:. ';' 'j ~)(. (' (,{; HJ lt-!.: 'Y,; T ... (. <; • 
~"'2 C"[~CH:R X:f & ~ ~~ iJ~;2 1 r r r ... ~ !> ~ .... , : r:: ~~. f; 7 61 ' : l l.':t l T "'-:. :.l!.:. :~ ': n C, 5£,f ( \. : ~- ~ :..:t-. l r; ~~-) \. ; u ~ 'i. r. : 
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U1 
0 

ORS HE:DIA STATIO~ O~TE TlMt S.\f"P~(TH TlOt: W[.Hit(~ LlTJT UCE: LO~GTUC!: f"' ( f.C(•Ot: P t.f\AH SP£CirS ~C TH00 U~ 1T5 

595 CHEHCHAR XIF&3fi8 37uq21 
596 CH~HCHAR XIF638~ 87J~2l 

-~97 CH(~CHA~ XIF638& &7Cq21 
598 CriEHCHAR Xlfc388 870~21 
593 CHt:HCHtR Xlr63on &7~~21 
600 CH£HCHA~ XIF6l88 a70~21 
601 CH[HCHAR XIF6388 87a~2l 
o02 CH(HCHAR XIF6388 870~21 
6u3 CHCHCH~R Xlf6l88 87Qq21 
6Qq CH(MCHAn Xlr638d 87vq21 
&OS CH~HCH~R XIfc38S S7a~21 
606 CHt~CHAR XIF63Ba 87Jq2l 
607 CHEHCHAR XIF6388 87G~2~ 
608 CH(KCHAR Xlf638B 87~q21 
e~9 C~EHCHAK XIFel&S 87J~21 
610 CH[HCHAR XIF63o8 670q21 
611 CH~~CHAR Xlf6388 B70q21 
512 CH£HCHAR Xlf6388 57Jq21 
613 CHEMCHAR XIf6q07 37Jq22 
61q CHt:HCH~R X!f6q07 67Cq22 
615 CHEHCHAn XIF6q07 870q22 
616 CHEHCHA~ XIF6~07 870~22 
617 CHEHCHAR XIF6407 870~22 
~18 CHrKCHAR Xlf6qD7 S7u422 
619 C~fHCHAR XIG7589 870~22 
620 CH~HCHAk XiG7589 87J~2~ 
&21 CHrHCHA~ XIG7589 87~~22 
o22 CHE~CHA~ X!G7589 870q22 
623 CH~HCH~R XIG7589 87J~22 
62' CH(MCHAR XIG7589 870~22 
625 PHYSCHAR XIF2038 870~22 
626 ?HYSCMAR XIF203& 8704~2 
627 PHYSCHA~ XIF2036 87J~22 
628 ~HYSCHAR Xlf2v38 870~22 
629 PHYSCHAR XIFJO&~ 67~q22 

630 PHYSC~AR XIF3064 870~22 
631 PHYSCHA~ XIF306q 87&~22 
632 PHYSCHA~ XIF~064 870422 
633 PrlYSCHAR XIF3qJj S73422 
63~ PHYSCHAR XIF3430 87vq22 
635 PHYSCHAR Xlf3~30 87~422 
636 PHYSCHAR X1F3430 870q22 
637 PHYSCHAR XIF3620 87~422 
638 ~HYSCh~R XIF3623 67~422 
639 PHYSCHAR XIF3620 870422 
540 °HYSCHA?. XlF~6~0 87~422 

6~1 PHYSCHAR Xlf3638 87~q~2 
642 PHYSCHAR XIF363a 87~~22 
643 ?HYSCr.l~ X!f~63g 87~~22 

~44 ~HYS(HAR Xlf3638 87~42~ 
~'~ ~ hYSC~'~ Xlf401~ &7~42~ 
5'6 ~ ~Y~Crl~~ X!f4~lf H1:~~2 

5_7 ~hYSCHAk X!F401& &7 ~ 422 

64~ ~HYSCHAA XIF401~ ~7~422 
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c 
0 .. 
G 
il 
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-~ 

c 

co~.t:~ 

CC.~!:S 
C.j~ ~s 

Cv'-CS 
COi\~S 

CCP.t:S 
C Oft f:S 
COHS 
CO~ES 
Ct'~t:S 
:\:-~. ~'Z 

c c~w £ s 
co~t:s 

COF<ES 
CO!' i:S 
COP.t:S 
CO?ES 
CC.~ES 
Gr:.AR 
c;?.:.e 
Gll.!A 
GRt6 
Gi<A[l 
GkLB 
G"l~R 

Gi\!u 
G~AB 
Gi\!f; 
G~!B 

GRA:! 
GRAB 
GR!tl 
G~!h 

51\ ~il 
G;:;_~u 

GR!ii 
GiHc 
C.R!H 
u"i.:.H 
GR!!: 
G1U£l 
GRAi'> 
GiCAH 
Gr.:.n 
GiHF. 
c;;!H 
G'HF. 
GR~:-1 
c;~;e;.: 

(3~:. fi 
r," t;, 
(. r.. ! ~ -
,. .. .. 
., ... .. 0 -. . ,, "\ ... : ~ 

!: 

0 
li 
a 
c 
c 
il 
0 
c 
(! 

0 
c 
G 
u 
!) 

0 
0 
D 
0 
0 
c 
J 
0 
0 
(j 

{; 

0 
;j 

0 
0 
0 
0 
n 
c 
!l 
il 
c 
(• 

0 
0 
0 
il 
c 
il 
0 
0 
J 
~ 

u 

G 
() 

r• 

0 

~'115556 
391SS5c 
~9lSS56 
3'.115556 
H1555e 
351555& 
391555€: 
Hl555f: 
3915556 
3Sl 5556 
39155% 
J<jl55S6 
3915556 
3s:.sssc, 
3';}555~ 

3515556 
391555& 
3515556 
3916195 
3916155 
35161S5 
3'H6195 
3916195 
3516195 
39172<;0 
J91 n•;;; 
3917290 
39172% 
~91729C 
351727u 
3912027 
39l21i27 
3Sl2il27 
3912027 
l9125aa 
3~12586 
3<il2586 
391258& 
39134:17 
3913217 
l9132:.7 
3913217 
3913308 
3SlB06 
.S9133oe 
39133\il! 
3913322 
3Sll32:: 
39~3~22 
~<; lB22 
~~·H~Ol 
;<;:~;:.: 

3,:,.c:~ 

3~l41iC:l 

7£>1~165 

76171E:7 
7&19169 
7&i SH~ 
H19169 
7619165 
7617lo<: 
761916'1 
7&19169 
7olSloS 
7eHH'? 
7 61 'i lf.:S 
7619169 
H17169 
., o191 &s 
7619169 
761S16S 
7a1Slt:S 
7&20q 10 
762 au a 
7&2 01110 
762JIIl0 
7620HC. 
7 62 !)It lli 
7!.1 5 557 
7t: l a ~s7 

7613557 
76ltl ~ 57 
7618557 
7615557 
76211081 
H.zq~a1 

762toCB1 
762 4l81 
762.3351 
7623351 
7~23351 
762 3351 
76225cl 
7622Sdl 
7&2258~ 

7622581 
7621593 
7621593 
7621593 
7&2£S93 
7&2 3~ Js 
7623,36 
76234~c 

76231o31'. 
'11>21 S:\6 
H. 2i ~ ~c, 

"lb2lt3i> 
7o215:!& 

1 
1 

1 
1 
1 
1 
1 
l 
1 

1 
1 
1 
l 
1 
1 
l 
1 
1 
1 
1 
1 
l 
1 
1 
l 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
) 

1 
1 
l 
1 
l 
l 
l 
1 
l 

~ 

TC H ROMU ~ 999 62 e 6c 
T~lC~El 999620&6 
Tl~C~ 79962G66 
T~t~:~ Gt.N 

TZINC 
TC .:>FPt:R 
TCH ROM UH 
TIH CI<El 
TIRO~ 

THAP•GAN 
T2! ~;c 
TCCIPPEP. 
TCHR011UH 
TNIC .C t:l 
TIP. ~ ~ 

TH A~,jGAt; 
TZ I r-.C 
TCvFP!:R 
TCHROHUH 
HHCKi:L 
TI FlJN 
n~ s.NG cl N 

TZI~C 

TCOPPt:R 
TCtiFiOHUH 
TNIC K[ L 
TiiW~ 
TKA NGAr. 
TZ INC 
TCOPPEI\ 
\IATERCON 
s:. 11:l 
SIlT 
Cl! y 

Wt. TERCO~; 
S!~lO 

Sll T 
Cll.Y 
Wt.TL~CO~l 
Sl.IJJ 
SILT 
CLAY 
WI. Ti: RC ON 
SAil:: 
SILT 
CL;.Y 
-.:.t. H.RCv:l 
S.UH:l 
SlLl 
Cl ! Y 
;o~1'C~CJ,_ 
~ ~ . . , ...... ' 

5Ii..J 
CL;Y 

<.0'?7&2C6<> 
S9962il66 
999620&6 
99972!!76 
SS972076 
S997207C. 
9SC:72:l'/£, 
C:S572~7C 
<;9972:!'/6 
99982086 
S9S820c6 
9ssez;;er. 
955820&& 
9'3982086 
SS<i620S6 

i i! 1 
1es 
133 
18't 
186 
li!2 
151 
185 
l83 
i. d 'l 
!8~ 

lP.::? 
1e1 
!85 
lB~ 
1 !i4 
Hi6 
122 
181 
lC5 
183 
lS~ 
11!6 
182 
1~1 

lb5 
1S3 
~e4 
186 
162 

56 
5& 
56 
56 
56 
ss 
S6 
56 
56 
SE> 
56 
5E> 
56 
5£. 
56 
56 
56 
5& 
5b 
5f 
!-. c. 
~' -·· 
~J I : 

~L 

UG/H'-u\1 
uGIG!'-:JIJ 
:t.- 1-! YWT 
UG/GP.-DW 
IJG/Gi'!·C\ol 
UG/u:"\- :::ll.l 
UGIG"- i)W 
UG/GM-~Ioi 

l-IHWT 
uc.JG r-·.-o u 
L:G I G't-Dt.: 
uG/GH-:H• 
UG/G1'l-:;w 
UC./ G~-J\or 

~- !!YloiT 

UG/G"·:>Il 
UGIGH-OW 
U~/5~-:,~ 

UG/GH-<:1\.i 
UG/G~-!:iW 

X-t!HIT 
u~/G~-uw 

UC./GH-011 
UC. /G!'\-OW 
Ui;/(;"1-C\.1 
uC.Iul'.-:.; 
1-EYWT 
UG/Gii-DW 
UG/GH·CW 
UG/GH-OW 
:t.-~YWT 
X•EY\IT 
X·:'IYIH 
X-f:lH.T 
X- :• YWl 
t·P.YWT 
x-~- YIOT 

lC-€Y\IT 
X·5YWT 
X-bY\;T 
:t•SYWT 
X-ilYWT 
X-&YWT 
X-5YWT 
X-E:YWT 
X-dYWT 
x-enn 
X·!HWT 
~- i': YI.IT 
;- ~!Y\J7 

~- -i-:YOIT 

~ -:· 'r~T 
~-bY..,i 

X-rYWT 

VALUE 

115.~0 

3 7. ~: 
~-'>2 

lHlo.G~ 

114.'l:l 
13.3j 

113.SC 
~5-70 

4.67 
ll6q.c<~ 

!04.40 
12o9G 

113.7:: 
33.~\l 

lt.67 
111'7.00 

'H.QO 
H.a 

12-'o10 
72.'1{, 

'4.£,4 

5'302.00 
25B.C:!l 
37.lil 
33. 7U 
<:1.'10 
1-~1 

'l87.r.~ 
H.ac 
12.SO 
66.98 

1.&7 
:'19.45 
sc.eE 
r.6.2c 
1.3; 

q1.f\8 
56.73 
~l-32 
6s.a 
1'+.34 
20.40 
&S.t.S 
c.~c 

lS.~l 
5'3.'19 
21.;)5 
'H>.49 

J. :, =i 
2-b~ 

Soollf 
1 • : 1 

H:. ~:. 
~n.tl 
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0~ ~ HE:DII> STATIGN DATE T!~[ SAMPk[TH TIDE: ~ELTH(R LlTlTUO[ LG~GTU~[ RE~COD E ~ ~~ AH SFECIES ~(T ~OC U~ lTS VALU£ 

64~ P~YSCHAR Xlf4j24 b70~21 
65~ PHYSChLR Xlf4 ~ 2~ 570~21 

651 PHYSCH~R XIf~ ) 24 B 7G~21 

652 ? HYSCHLR X!F 4 v24 870 421 
653 P HYSC HAR XIF~J 24 870~ 21 

654 P HY SC HA R XIF~G 2\ 870 ~21 
655 PH YSC HA R X IF ~ 32~ 870 ~ 21 
656 P HY SC HA R Xlf~ J2~ 870~21 
657 ? HY SC HA R X ! f 40 2~ 8 7042 1 
65 ~ PHYSCH ~R Xlf~~ zq 870~2 1 

6~ ~ PrlYSCH~ R XIF~~~~ e7 04 2! 
66 0 PHY SCHLR Xif4~24 ~7 C 42l 

66l PHY SC HA R Xlrq02 ~ 6 70421 
662 PHY SC~bR Xl f ~0 24 a7 0 ~ 2l 
663 P r.YSC H~ ~ X IF 4~2 ~ 87C~2 l 
66~ PHYSCn ~~ X!F qJ 2\ R 7G ~2 l 
66~ ?HYSCH ~R X IF4~2~ 87 0~ 21 
66 ~ PHY SC~AR XIF~J2~ 87042 ~ 
667 PHY SCHA R Xlf 402 4 3 70421 
66o P HY SCH- R XIF~J 2\ B7u42l 
669 P HY SCHAR XIF 4u 24 &7 0 42~ 
67u PHY SC HAR Xlf402 ~ 870~21 
671 PHY SCHA R XI F~0 2~ 5 7 0 421 
6 7 2 P HY SC HAR X JFqoz ~ 8 7 0 ~2 1 

673 P HY SC HAR Xif~v2 4 87 0 ~ 21 
6 74 PhYSC MA~ x;F~J~ ~ &tC• 21 
675 P"YSCH ~R X!f qJ 24 8 7Q 42l 
676 PHYSCH~R Xl f 402~ 8 70 42! 
677 PHY SC HA R XIF~l26 &7 0~22 
6 7~ P HY SCHAR XJF~l 26 87~ ~ 22 
679 PHY SC H~ R XJF 4 126 870 422 
6 8 C P HYSCnAR XlF4126 e7 0~22 
6 8 1 PHY SCn~ R x:F,221 ~70 422 
6A2 PHYSCHAR XIF~221 87042~ 
68 3 P HYSCH AR XlF ~ 221 57~•22 

68~ PHYSCrlAR XIF~221 37C42 ~ 
6P.5 PHYSCHA~ Xl f ~2oS 970~2 1 
6o6 PHYSCH~R XJFq2~5 P.70421 
;~7 PHYSCHAR XIFq? ES ~70~21 
68H PHYSCHAR XI F42o5 870421 
6 8 3 ? HYSCHAR XlFq2eS h7G421 
69J PHYSCH~R XlF4285 87Cq2l 
691 PHYSCHAR XlF42F.5 670421 
69~ PHY SCHAR X!F~2F.5 d70~~ ~ 

69~ PHYSCHA~ XIF~2h5 8 70 421 
6~4 PHY SC HA F X!F4~F 5 t7042j 
695 ?HYSCHI~ Xlf'2~5 870421 
696 P~YSCHAR XIF~2f.5 870421 
5~7 PHYSCHAR Xl f 4?E~ 87~~2: 
(;<;P PHY5Ch;.~ X :F4~P} llHII~: 
& ~~ PHY5CHtq ~!F~~r 5 d7J~ ~ : 

7~ : P" Y~CnA~ x:F4~;~ ~70~2l 

7~ 1 DHYSC rl~~ XIF4?c 5 ~7C42 : 

7 u~ PHYSCMA~ X!F4:~5 ~7&~2 l 

0 
~ 

li 
0 
0 
0 
0 
(j 

0 
0 
( 

G 
~ 

0 

~ 

0 
D 

=· 
D 
u 
(j 

0 
0 
[) 

0 
~ 

u 
J 
0 
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0 
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C Of\E S 
CC.~£S 
C ORES 
CORE S 
Cvi\E S 
C OR ~S 

CORES 
COitES 

CORt: S 
C OP.~ S 

COPES 
CO RES 
C O~ ES 
C\i;( £5 
CORt. S 
CORES 
CORE S 
c c~:: s 

C Oi\ E~ 

CO~i:S 

C vR.E S 
CORE S 
COR ES 
CORES 
CORE S 
CvR::S 
COP.[S 
C O~ ES 

GRAE! 
GRA B 
I'>R.\B 
GRA B 
G R~a 

GRAa 
GRAB 
r.RAf:! 
COR.ES 
COR£S 
( ()fi£5 
c (/Rf s 
CO~ES 

CORES 
C OHE S 
CO" ES 
C\li(t:S 
cOnEs 
C Ol<l5 
COR£: S 
( :lfl ::::; 
r:\J!I[~ 

(()I<~~ 

r r: .... ~ s 
c.:.Jr r ~ 
CO"![ !; 

0 
[; 

& 

" q 
,j 

c 
.:; 
;) 

0 
c 
!: 
li 
(; 

(j 

c 
:i 
IJ 

v 
.; 

.: 
c 
c 
0 

... 
:1 
:' 
0 
G 
0 
u 
c 
\) 

() 

ii 
•' 
!! 
.-: 
0 
;:, 
1: 
0 
~ 

0 
\) 

t 
0 
c 

;.. 

. 
:. 

3:; l !5'H 
~~ l :!S9 1 
~o;i!S<.;l 

3913591 
3913591 
39D5Sl 
351 :!591 
3913591 
3713591 
3<; 13551 
:!-':1~~591 
3:il ~591 
~713551 
35 i3S91 
J'HJsc;t 
39D59 l 
3913~ 91 

35 1359 1 
3913591 
3913591 
39i3591 
3913591 
3913591 
3913591 
39 13551 
,3';~35<; 1 

39135'Jl 
~913591 
35141051f 
391'105-\ 
391'105~ 
37 l'tusto 
3<;1UOo 
3S14106 
3914105 
391 ur,a 
3; 14105 
.3'714105 
:! 9 lli li.S 
391'1105 
3'71 '1 10 5 
39 14105 
35141C5 
3'1Hl 05 
39lH 05 
!'314105 
39141CS 
39H105 
3914 105 
~9l~:i05 
:t <:~lqto~ 
3G~4 } il5 

39l4 1(15 
!~ 1 41\)5 

76~22fl! 
76222t~ 
7E.222 0 3. 
"1622203 
7622203 
76222 e 3 
76222l•3 
7622203 
76222C3 
7622203 
7 62 22:'.3 
76222&:3 
H222C3 
76222(;3 
76222u3 
7b222C3 
7622203 
7 6222u3 
7622203 
7622203 
7622203 
7 62 2203 
7 6 22203 
7 622203 
7 6222 0 3. 
702220::3 
"/6222!i3 
7£.222C3 
7622355 
7622355 
7622355 
7622355 
76:22C7S 
7622075 
762207~ 

762 2G 79 
7621101i 
76211 oc 
76211 \)(j 

762110 0 
H:2ll:lC 
7o2.llu L' 
7i>211 00 
76L1HC 
762llOC 
76 :' 110\. 
76211Gil 
76211 DO 
76 2 11~~ 
1(,.? 11 \. u 
·tc .21 Ho O 
7 b2 l H C 
U>2 11 r 0 
"16:::11\•u 

1 
1 
l 
l 
1 
1 
l 
1 

1 
l 
1 
1 
1 
l 
l 
1 
1 
1 
1 
1 
1 
1 
l 
l 
1 
1 
1 
1 
l 
1 
1 
1 

1 
i 
... 
l 
1 
1 
1 

1 

~&T[RCO~ 5590CuC4 
s ~ ·~o 
!: I LT 
UlY 
IJ&HRCOII: 

s- ~/il 
s 1 L1 
CLAY 
;H. T(RCON 
S! ND 
~! LT 
CL .tY 
l:t. TCPCr-~ 
s:.t4D 
SlLT 
CL&Y 
wt HRCuN 
s:.No 
S!LT 
CLAY 
WA T(~CON 
S~ NO 
SILT 
CLAY 
lo/ L T[ RC ON 
S:. F>O 
S! LT 
CLAY 
UATERCON 
SUIO 
S 1 LT 
CLAY 
>1~ TE~Cu~l 

s:.No 
SILT 
CLn 
w;.. H:RCON 
s :. N~ 

S ! LT 
CU.Y 

':iS<JilJCu4 
C:3'J(ii)(){\4 
5S90CGu4 
99918{12~ 

99918022 
5991lHi22 
9SS1BC22 
<.1'393!)034 
'39930 034 
999 3- {' G! .. 
C:.'3SJ.j0J'I 
9993&042 
;c;sJoC: "~ 2 

599380lj2 
99938 042 
99945!i'l9 
<;<.;S ~ 50~5 

5'.;9~50'15 

959 450 '15 
999S~!i58 

9995~ 0'58 
9995-\ 058 
95954 o5a 
9998 \106 '1 
S 9Si! ~;J f.,~ 

<;S9SCG8~ 

599BOOt.4 

99900004 
'iSS00 00 4 
'J'jlj(()00l, 
'?99(10('1!~ 

~&TLF CC~ 9~S22 0 2~ 

s : ~o 599~2c~r.. 

S!LT ~S522 J:t 
CL!Y ~~9~~u Z 6 

~:t[I\C C~ 59'746DS ~ 

SJNO 9q54f~ 5 2 
SILT S7S4c052 
CLAY S99,P.OS2 
~tl[RCG N 95972~76 
$A~O 5'.;972076 
~Ill 'J9<;7:.JH, 
CLLY ~S~7 2 i76 
;,:;. f!'A(QI, <;' 'jlj~f-(i'}4 

~ ~~t S9SRfi~~lt 

56 
~~ 

~f. 
Sf. 
56 
5E: 
~6 
56 
sc. 
56 
~E: 
56 
56 
56 
~6 

56 
sc. 
St. 
56 
56 
56 
Sf: 
56 
~ 6 

5 6 
5i:.. 
56 
56 
56 
56 
5f. 
56 
5& 
56 
56 
51': 
56 
Sb 
5(, ... 
- "' 
~c 

56 
~(, 

5E 
". ~o 

5£-
5£, 

56 
Sf. 
Sf> 
r)(· 

~·f. 

!:of. 
!; {l 

x-r,yur 
2:-&Y:Ol 
1·1-IYL.'T 
l.•RhiT 
x-an;r 
X-SYWT 
lC·oY~T 

X·oYIOT 
X-t;y;.•T 
l.-SYI.' T 
t- f!Y~' 7 
t-BY.T 
t-SYiiT 
~-tH~ T 

X-BYWT 
t·!l YJT 
t-6Y~T 

X·8YI' T 
X-B YiiT 
X-6Y~T 

X•8YWT 
x-ev..-r 
X•SYW T 
X- S YW T 
l-SY WT 
~ - [, Y iJT 

x-evwr 
2:-BYWT 
l-&YWl 
X- BYWT 
lr-BY'JT 
X-6 Yioi T 
x- t:YI~ 'l' 
X-bYJ T 
::-(cYIJT 
X-SYIJT 
:r-sv .. r 
X-6YWT 
lC·eY~T 

'1:-{lY\oiT 
X-P.YIOT 
X-13Ywl 
~-E':Ylo T 
1-C YW T 
X·6 YW T 
x-ov;.:r 
't·!:'YUT 
X-£)YiiT 
'- !3 YWT 
X- h YI.T 
'- · i1 Y'.l l 
:- ~ Y!.:T 

\ - l• Yw T 
:0- t'Y!:l 

~2-~! 
3.3<; 

"7. ~: 
52--\L: 
52.n6 

o.os 
3'?.12 
;c. 6.3 
~~ . ,!: 

5.27 
42·:3'" 
~2.3~ 
55.5'1 ,.H 
37.CC: 
6C.2f, 
5~.72 

4.6;: 
3&.llf 
57.24 
57.';1 

2.111 
~!!.S:J 

56.6<; 
u. r..s 
~.~ :. 

38.H 
5<;. 1~ 
5f..56 

3olf7 
ss. qz 
'11 ol (I 
(. C. 3'3 

3.06 
41. ~ 7 
~ s. 5!: 
63.53 

{). 6'? 
"1 .n 
57.3f 
~7.2~· 
}.It~ 

H. 73 
l;~.~! 

~f:..7t 
c. l1 

:n. ·,e, 
60.13 
5(.. '37 

0. !1 7 
~· t' • .. 

1
1 

[,0 . '14 
::, 7 • . H 

G. 7 £. 
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---------·----------------------------------------------- ~[JJ~CL=StOIMENT ---------------------------------------------------------

oes M~DIA STAT] ON DATE Tl~E SlM~MtTh ll~L ~EATH[R LATJTUCE LJNGTUO[ REPCOOE P:~AH srrc1::~ 'iETHOD lJfvlTS V'-L Ut: 

7C ! P~YSCH~R x;F~285 970~21 0 c 0 1\( s ') J'i: 'llC~ 76211CO 1 S JLT 999BBa'?4 ~(, "X-f:YI.'T 45.75 
71~ PHYSCHAR X!F~285 a10~21 D CORES 0 JSHlu5 762!1C-J 1 CL~Y '?S9FO ~c; ~ ~6 :t-r.n.; 5:3.~6 
70~ P~YSC~AR XIF~317 ~70 ~2 2 c G iU~ 0 3Sl~l6t. 76213PC: 1 WATERCOI4 . ~6 x-r-v.. T E.S. a5 
10 b PHY SCH4R XlF~317 "70~22 0 GRt.B 0 3914166 762138<; 1 s.:.uo . 5(, X-EYWT 2.i)5 
707 PHYSCH~R XIF~317 870~22 il GR~R (j 39Hl66 76213BS 1 SILT . '5f. X- ~ YIH 3'7. ~5 
70~ PHYSCHAR XlF4317 870~22 0 (>RAB ;) 3c; :i.ltl6o 7621~89 1 CLO:.Y . Sf, X-HYWT 5&.~9 
7)9 PHYSC~AR XIF~~OS ~70,22 0 G~AR 0 391~232 7620~1!3 1 lllTERCON . 5!:. X-!:Y\Ii 62. 3S 
71~ PHYSCHAR XlF~~OS 87~~22 0 GRAe 0 39l't232 7620483 1 s:.N::> . Sf. %-fYWT 1.47 
711 PHYSCHAR Xlr~~05 870~22 0 GRAo 0 391'1232 76204183 1 SILT . 56 ~-EYi.tT ~ 1).38 
712 PHYSC~A~ XIF4405 87C~~2 c GRAH 0 351~232 7620483 1 CLAY . 'SE X-E:Y\o/T 58.15 
71~ PHYSC~A~ XIF46u9 R70~22 0 Gill\[' il 391~3~5 7620560 1 \IAl[P.CON . Sb %-PYio.'T 61.11 
71~ PHYSC~AR XiF~609 870422 0 Gk:.r, G 3Sllt3~S 7620560 1 S!tJD . 5e x-eY._T 2.32 
715 PHYSCHAR XlF4609 870~22 I! GR~R 0 39l't3~S 7620560 J Sll T . 56 X-P.YIH 3f.o 07 
716 PHYSCH4~ XlF4609 b7u42~ c GRJ.~ D 39143~5 71>2l56C l cu.v . 5b X-HY:.:T t.l. 61 
717 P~YSCH!R XIF46l5 B70421 c CJRL::; ~ :.591ft 326 7C.212Se 1 WATERCC~ 9~9~~00~ So ~-~Y~i 61.6~ 
71 S PHYSCnLR Xlr4ol5 87u42~ (I COR[~ " 3Si~326 10212sc 1 SAND 59SiHiOO" S6 );-f.Yol i 5.a~ 
719 PriYSCHAR XIF~61S 870~21 0 CORES D 3<;1~326 7621256 1 Sll T 9990Du041 56 %-bhil ~<;.D2 
72u PHYSCHAR XrF~61S 870~21 :l C•)Ri:S (j 39llt326 7021258 1 CUY 99CJJG004 5£. X-BYwT t, 5.12 
721 PHYSCHAR XlF4615 87C~21 0 CORi:S D 39H:326 7621256 1 WJ.T~RCON S99~~0u8 51> X-BYioH 53.5'1 
722 ?HYSCHAR XIF~o:i.5 870~2l ll CORES ii :!9H32D 7621258 1 SA'IO 5CJ90~tOu6 5£, X-BY\IT e.o.:. 
723 PHYSCHA~ XIF~~~S o70~2l c CORES 0 35H326 76~12Se 1 SILT 999o~~ua 5(, X-f.Y\.T ~('..&6 
724 P~YSCHJ.R Xlf41615 870~21 0 co~::s 0 3914326 762125E! 1 CLAY S590H'Oo 511 X-fiYI.OT t,3.35 ., 725 PHYSCHAR XIF~615 870~21 0 coru:s 0 39H326 7621258 1 WATERCON 5991031~ 56 %-6YWT ~3.75 

~ 72~ PHYSCHO:.R XIF~615 870~21 0 CORES :l 39H32e. 7621258 1 SI. ~W 999B014 56 t-enrr 2·10 
lJ1 121 PHYSCHAR Xlf1t61S o70~21 0 CORf S c: .3914326 7f>2125P. 1 SILT ;951 \1 0111 SF.. %-flY,.rT ~7.H 1\J 7~~ PHY SCH~~ Xif~615 f7 ~42l ~ CCRES c- ~';H32b 7c. 4: 12~c. .. C.LLY ':dSlC:it, :>e ~ - t. y ~ ·; ct {; • 4 ::, . . ·' . 

72~ PHYSCHAR XIF~61S 870~21 0 COR[S 0 391'+326 7b2125i! 1 ~ATERCOH 5991602u 51> x-&YwT 112.st 
730 PnYSCHA~ XIF~ol5 67G~21 0 COR~5 ij 35l'tl26 702125& l SAt/0 9'>9lou20 56 l-EYio: T 2·11 
731 ?HYSCHAR Xlf4615 A7042l Cl CORES 0 351'1326 76212Sb 1 SILT '39916:12 0 56 X-BYwT 54!.6tl 
732 PHYSCHAR Xlf~615 870~21 il CORES 0 39H326 7621256 1 CLH 99Sl6D2G 5n X-BYWT ~J.21 
733 PHYSCHAR XlF~615 8704121 0 CORES 0 3914'326 7&21258 1 WAT~RCON 9~5~&G32 56 X-F.Y\IT 53.37 
73~ PriYSCHAR XJF~61S 870421 () COR!:S 0 391~326 762125& 1 SI.IJO 9992!!03:2 5<:. X-iiYwT 3. 7b 
7~~ YHYSCHAR XIF~615 87~421 (j CO'l::S c 3914326 7021258 1 SILT 99S2P!l32 56 %-HYWT ~&.6:1 
73b PHYSCH~R XlF~615 870~2! !) C Of\t: S \) 39HJ26 7021258 1 CLAY 9SS2C.il32 5& X-i1YWT ~9.6'1 
7~7 PHYSCH~R X!f~&lS 670~2! c c 01\£ s ii 391'132b 762125e 1 ~tT(RCOH 999~6\i~Q 

r:: , %-?.YIJT Slt. 79 ~<> -I 
13~ PHYSCH!R X1F~615 o7C421 39l~326 71>21258 999~(.050 ~n X-~YWT 5.G2 () cor.::s 0 j SAUD 
7~~ PHYSCHAR X1F~61S 87&~21 ll C Ok i: S 0 391" 326 7621258 1 !.ILl 9S9~61i51i 56 ~-5Y\i":' :.3eobC: 

' 740 PHYSCHAR XIF~61S 870~21 c COP.ES 0 391't320 7621256 ~ CLAY 99'746C.SJ 56 ~-BYWT 55.76 _, 
741 PHYSC~~R Xlf46:i.5 87ult21 0 COR:: S c 39lli326 7621258 1 ~~T[RCON 9995~1i58 56 X-HYIH ~ J. 05 
7~2 ?HY5CH~R XIF~61S 870421 0 CORES 0 39H326 71:2125& l S A tiD 999S<.oso 56 X-BYWT 2.6S 
7~J PHY SCHAR Xlf~615 @70421 I! CORES 0 ~SH326 762125b 1 SIll 'iS9'SHS8 Sf; );-uYIH 36.45 
7~4 PHYSCH~R XIF~615 B7C42l D CORES 0 3914326 7621258 1 CLAY '3995~056 56 X-f.YWT 6:1.66 
745 PHYSCHA~ XIF4 6 1S 870~ 2 1 a CORES li 391'.326 7621256 1 WATERCON 99962C~6 56 X-ElYWT 56.~3 
74 6 PHY SCH AP. XlFltal5 S 7~ ~21 J C O~[S i) ~914326 7621258 1 S.:.ND 999 6:i:Of. b Sf. X-F.YWT }.93 .. • 
7 4 7 PriY SCh&R Xif~ 6 15 570~21 !i COR[S 0 3914326 7521258 1 SILl 99S 6 <:Db 6 56 X-E\Yio'T H. 71 
7 qp, PHYSCHA~ XIF-~ 1 5 ~7u~ z • i) CORES n 3'71't 326 7b212Se 1 Cl.H 99'?&2066 5E- :& -&Y\. T ~,3. 3f, 
749 PHYSCH~R Xlf~615 S7G~21 li c (if(::$ !j 3'7:0.'1326 76212!.8 1 ~ATERCO~ ~9966Cfi- 5b X-!3Y:O.:l 58.5G -· 750 PHYSC~~R X}F4615 ~704121 u COR::S (; 3914326 762l25f! 1 S.VIO '?9'.i8J;jF."' 56 lr- f~ YIH l.37 
7~1 PHYSC~•R X!fq615 8 7~q2l i) cv~:::s () 371~326 762125~ 1 ~ ILT 999H·vr.4 56 x--t:Y'AT ~a.o~ 
752 PHYSCHAP XZF•Ll5 ~70•21 r. ccR:::~ ~ 35.026 H ::: l25c 1 (.L ~ y 99Qi\.,~t-~ ~!. x-~·Yo:":' :.r-.57 
7~3 rMY~C"'R ~%r46l5 ~lt~ ? 2 (. (;t.! >. H ( ~'Hio l~b ·n~ 12~, r 1 w.:. JPlC(;N . ~t. );-1\Y\-l !",5.~4 
7 ':. 4 t' My$ c t1,! ., X ; F.; i I ': I' ., .. t, ::' :' . [,;./d· ~ ~f~ l, 32 u 7 iJ ;: j ~ ~h ~ 

•,:.y:.·Rc~.~J . 5{ :~ - ~'· Y .n ~ 1 • F. ~. " -
~~~ PnY~Cri~: ~:r~~~~ ~7 ~;2: " c.~~r. c .!Si.4!~6 E-'!;:Se ' I . · \.·;rt:=tcc,;, . ... . .., ~-hYo.'T '.)R • .:"ti'J 
756 PHYSCht~ x:F4bl5 ~ 7~.,2~ ~ ~ .. ~ t t~ " 39 ~'t!2L 7f:.212~P 1 ~:.r,J . ~(. l -r- l':. 1 5. ~(-
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5IXT~ VEl~ H~~T-KlLL~~ D~TA 15 

--------------------------------------------------------- ~EuiACL=SEOJ~(~T ---------------------------------------------------------
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Vl w 

or. ~ '1E!H 0. ST'TION DtT~ T:ME SAMPMLTH TIOt ~LATH[R LATITUDE L ~~GTUO[ R£PC0u[ ~ t i&~ SP!:tl [ S HfT~CO U~ITS Vt.LU[ 

7~7 PHYSCHtR X!F4Gl5 e 7042 2 
7 5 ~ PHYSC~ ~R XZF ~ ~15 B7 04 22 
7~9 PHY SC n AR XiF• blS 87u 422 
1b j ~HY SC Ht ~ XIF 4o l5 8 7u4 22 
7cl PHY SC HAR Xlf46 1S 870 422 
7~2 PHY SCHA R Xl F4615 67 0422 
7o3 PHY SCHA R Xi F~6 15 67 0422 
76~ PHY SC"~ R Xlf4615 870422 
7o~ Ph YSC nA R XIF 464 2 870 422 
7 6c PHY SC "A R Xl F464 2 A7 0 ~ 22 
7~7 PHYSC~AR X!F46 42 A7~4' Z 

7 b~ PHY SCHA R X! F4 o 4 2 87042, 
7 ~c PHY SCHAR XIF4 7~ ~ 870 421 
7 7J PnY SChAR Xl F ~7uJ B7 u 42l 
771 PHY SC~A R X!F47 0J 87 042 1 
77 2 PHY SC~AR X IF47)~ &7042 1 
773 ~HY SCHAR XIF470J 8 7 0 ~2 1 
774 PHY SCnA R XI F 4 7 ~ 3 &70421 
11~ PHYSC rlA P. X!F 470 3 8 7 0 421 
7 76 PHY SC HA R XiF470~ 87 0421 
1 1 1 PHYSCHA R x : F470 3 8 7 0 421 
77~ PHY SC HA R XlF470 ~ 87 0 42 > 
779 PHYSC HAR XIF4 7 03 8 7 0 421 
7 ~ ~ PHY SC HAR XIF~ 70 3 8 7042 1 
7n l PHY SCHA R XI F ~7 ~ 3 R70~ 21 
1 ~ ~ ~hY SCHAR ~ir4 7 J 3 ~ 704 ~ 1 
7a 3 PHYSCH ~~ XI F47 03 S7 0421 
784 P~YSCHAR XI F4 70 3 670~2 1 

7 ~5 PHY SC HA R XIF 47 03 870 421 
76 ~ PHY SC HAR X IF~ 7 03 87 0421 
7 ~ 7 PHYSCHA R XI F ~ 7u 3 8 70q2 1 
7 H~ PHYSC HAR XIF 470 ~ 67 G42l 
7~~ PHYSC~4R XlF4 70 3 d7 u ~ 21 

79 ~ PHY SC H A ~ XIFq7 CJ a704 21 
7~ 1 PHYSCHAR XIF~ 7 0 3 8 7G4~l 
1;2 PHYS~H~R X!F47C3 &70421 
793 PHYSCnAR XIF4703 e7042l 
79a PHYSCHAR XIF47GJ 870~21 
7S 5 PHYSC~LR XlF47JJ 870~21 
7~& PHYSC~AR ~Ir47u3 e70~ 2 l 
797 PHYStHAR XIFq7Q~ 870421 
793 PHYSCHAR XIFq7J3 &70421 
79q PHYSCHAR XIF~7~3 87042! 
;o J PHYSCHIR XIF47D~ R70421 
8C1 PHYSCHAR X!F4703 870~21 
~~2 PHYSCH~R XIF4703 ~70421 
~ ) 3 rHYSCHAR XIF~703 P.7042l 
6~4 PHYSC~AR XJF47~3 870421 
ec; PHYSCHLR X lF4 H r ~ E7 C ~ 2 < 

~ ~ ~ PHYSC"!R XIF4~ ~ ~ ~7J4 22 

2 C1 PHY ~C ~ !P AIF, ~ D~ ~ 7 0'~ ~ 
hJ- ~HY SC, ~~ x:F~F~~ ~ 7: ~ ~~ 

~~c ~nY SCn, ; A~ F, ~L 4 ~ 1~~ ~ ~ 

~1 ~ PHV SChl~ A :F4~b4 & 7~4 ~ i 

0 
~ .. ., 
c. 
c 
0 
G 
c 
0 
u 
~ 
;! 
(j 

u 
0 
r.. 
~ 
j 

I) 

0 
0 
0 
0 
0 
fi 

::. 
0 
:l 
0 
il 
(I 

0 
u 
c 
0 
n 
(j 

(· 

(i 

J 
CJ 
u 
I) 

'j 

c 
Q 

v 
~ 
(' 

(! 

u 
~. . 
0 

\! 

G i\A!l 
\,~AB 

Grt!.8 
r.iUB 
GiH-6 
Gq Ao 
GR ~ B 
GRA B 
GRA B 
G il~o 
t;;qa r. 
GP :.6 
COR( S 
C 0Rt. S 
Cvfl t:S 
COR!: S 
C O~ [$ 

t:OR£ S 
c \)~ [ s 
CORES 
COR[ S 
COR ES 
CORES 
CORE S 
COI< (S 
C OP [ S 
COR ES 
COf.. ES 
COR ES 
COR ES 
C OR[ ~ 

CORC ::. 
c o~ t: s 

Cufo.ES 
COi\[S 
CORt:S 
CORE S 
coR:::s 
CO~CS 

CORES 
CORi::S 
CORES 
CO~ES 
C Oit[ S 
CvR!:S 
c: •lRt: S 
COR£$ 
CO~t:S 
f,l;!.!:l 

~. ~.: n 
~~ i) A I' 
r . .., ~II 
(;)I; ::: ~

~ot-. :.~ 

c 
~ 

0 
~ 

t' 
0 
.) 

Q 

0 
G 
c. 
0 
;) 

u 

0 
:i 
0 
J 
!) 

() 

0 
0 
0 
(l 

n 
:;, 
0 
\: 
0 
il 
0 
0 
:; 
ll 
0 
:I 
0 
(j 

t· 
c 
J 
0 
c 
~ 

0 
il 
::, 
i) 

J 
r. 
:;, 
~ 
~ .. 
\J 

3<;1 U 2c 
39 l432i> 
:391"~26 
39 14326 
l';t l\~26 
391'1326 
3911;326 
~9 14326 
3914350 
3914 35C 
391435[! 
J<;14~5C 
3 'Hlo395 
~Sl't375 

3 <; l4 3'7~ 
39 14355 
39H395 
391'+!95 
39H395. 
3914~95 

3914395 
3 9 14~55 

3914395 
3914 395 
391~~95 
:!514:'';.5 
3<;1 4 3'55 
39 H:!S5 
39 l'l3<;5 
JCjlltJ95 
391'1395 
3'71'1 ~95 
3Sl4~'15 

3914~95 
3714355 
3914395 
39H395 
391'+~95 
3?14395 
39H395 
3SH ~c;;5 
3914355 
3914395 
3'H 4395 
3Sl4395 
391439S 
~914395 

3914~95 
3'? l 4 4 6 J 
~s ~Hul 

3S }eo 'tb l 
~ <;!4461 
!';l4~,~:! 

:! '1 14532 

U..?tnE 
7621251! 
H:2l25Ei 
7621256 
1e.212Se 
7621251: 
7621258 
7E:21258 
7£.2411~ 

7E:2'1ll5 
762'1115 
762~1~5 
7f:2~215 

76.2:121= 
7C2C2!S 
762(,215 
762il215 
76-':0215 
7&20215 
762:!215 
762~4:15 
7620215 
7(,20215 
H20215 
7E:2&215 
/C2u~ .1~ 

7£..2~215 
762.:i215 
7C.20215 
1£:.20215 
7c.21i2l': 
762il21S 
762~215 

H2il215 
762il215 
762(;215 
76 2 0215 
702~21~ 

7&2021~ 
H.202l5 
762ii215 
762:1215 
"1620215 
7 t~J215 

762 n ls 
H:?J21': 
762 ~2 1 !'; 

762()215 
76:l·~ ~ c: 
u,: j~ 3 '.i 

n; o;~ c;. 

7 r·J2 {) ~ ~. ': 

H>? !.:!~-~~ 
7623.!~ .. 

2 
3 
1 
~ 

' 3 
1 
2 
J 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
l 
1 
1 

l 
1 
1 
l 
l 
1 
1 
l 
1 
1 
1 
1 
1 
l 
l 
l 
1 
1 
1 
l 
1 
1 
l 
! 
! 

l 
i. 

S ~ I~:J 
.S!~O 

SILT 
S!LT 
s:LT 
CL ! Y 
CLAY 
CL t.Y 
IIATERCON 
St.Nil 
SilT 
CLAY 
~~TERCGN 999~000'1 

S!.IW 
:i!LT 
CLAY 
WA TERCON 
s ~ ~)(} 
SiLT 
CUY 
loi.H!:'lCC'tl 
SiiNO 
SILT 
CLA'f 
Wt.TERCON 
~t.NL: 

SILT 
CU.Y 
IU.T[RCON 
sum 
SILT 
CLAY 
I.IAT(f\CON 
SAt;O 
SILl 
CLAY 
W ~ T!.:RCO~; 
SAN., 
SILT 
C L .t.Y 
l.ltl !: ~CO'I! 
SAN{) 
SILT 
CLAY 
wto T!: RCOII: 
s:."lr 
S lLT 
CLAY 
IH T[tl(OI.; 
s:.Nll 
~I L1 
( l :. y 

'i9Sil~uu't 

999C C·C~4 
c;9sHvil't 
59'312\:16 
C:9912l'l (, 
'?9512{;16 
9C:912()16 
c:scnon24 
'i9c;i2::C2'1 
999.2il02lo 
5992C02~ 

9°9£(;(\3 2 
9S92r. \1 ~4' 

S~92&C32 
S<;;S2E.!i32 
'i994(o044 
999'1U(i44 
<;99'-ilD'I 4 
<;<;94 ~04 .. 
9S9'tf:u5 £1 
9'59H:il~D 
c;o;94 & C5 c 
c;9S4t>OSu 
9995 2056 
99952056 
5'3<; !',2056 
C:':19~<.:J56 
99%~ (;70 

Sc:i'76hil7ll 
'ic;i%6 ~ 7 0 
99<j6<:u7C 
c;996al!6 
C: 5SC:2!;~. 6 

SS':H' 2 Of. 6 
C:9<jf!2{;8 6 

\J~ Tl: i! C-:>ij <: 9'H & r "" 
:>LIJU <;<;<;;:'( CC'I 

~b 

sc: 
56 
56 
c:• 
~c: 

St. 
Sr. 
sc: 
50 
" ' oJC 

Sf: 
SE. 
sr. 
c . 
-D 
~(, 

~(, 

~6 
so 
~6 

56 
56 
'56 
56 
56 
So 
sc. 
50:. 
56 
56 
sr. 
~6 

'56 
56 
'56 
SE:. 
56 
'56 
5(, 

Sf 
56 
5 6 
56 
56 
'5C. 
56 
56 
Sl: 
56 
Sc 
5£. 
5 C 
r ' ... r~ 

~. ( , 

~:: 

~ - ~· n .: r 1 • 3 1 
~-P.Y\JT 7.S'? 
":t-:iY:O.T 51.17 
::;-:JYloiT 'I!!. 31 
l-5YIIT 43.&2 
~- f:: YW T 43.27 
t-cYIJT 4 4.38 
l - i: 'flol i "~·19 
x- an :T 47.5!1 
\•fiYWT ~2.9'1 

"-?"Yh"T :;'?.0:2 
:1:-HYWT lE.05 
t-~YWT 63.()7 
A'-(,YiiT 1.55 
x-r.n. r 4 o. 01 
l;-HY.T 5&.4~ 
x-~Y\IT 5~.44 

~-5YioiT 1.57 
x-evwT 37.5& 
'--SYWT 6CI.e4 
X-EYI. T 60.53 
x-sv:..T o. 76 
X-9YWT 37. CS 
:.-F.YWT 6l.9q 
::-~YwT S7.8l 
:;-r ·.-~r 

. -,. 

.L•I: .. 

X-cYIH 36.'59 
:t-!'YitT tlol7 
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OEIS Mt Dir. ST!.Tl(l :J DATE TI~~ S&~PM E TH TIDE ~EITHER L~TJT UO[ L~N Gl UU E ~[ ~ C OD E ~ ~ ~ ~~ SPEC!~~ t-!ET HC!:-J u ~nrs V t L t:E 

1027 PhYSC~AR XifcJc8 e7&~21 0 COR[ ~ :1 !'il 555 6 7619l&'S 1 Sll T ':C:97 2C 7& !>6 %.- Fn• t !C:.tS 
l 0 2~ PrlYSCrlA~ X!F6J&a 610~21 J C O?.E ~ c 391 5 ~56 761 91&'3 l CLI. y '3 '?'37 2C 7C ') f- X- HYIH 5 b. 5~ 
1 a2 9 PnYSC~~R ~:F6368 P-70~21 0 C OR~S r. 391 5 556 Hl9H.9 1 ~ ~ TE PCO ~ ~9 9B~~t 6 Sb X- l'Y~T 6 1i . 75 
l03u PMYSCHAR X!F63~8 870421 0 COI\[S li 3'1 1 5556 "/6l'JH.7 l 5 ~ t<D 99 9S 2uSf, ~ r, X-BY\I T 2.42 
1031 PHYSCHAR XIF6388 870~21 ~ c C?. E ~ [} 391S:l56 76l':JH.7 1 Sl LT S'i%2 086 56 X-BYWT 39.71 
1032 PHYSCHAR XIF&388 87~421 G cc;u.:s D 39i.555t. 7619109 1 CL AY ~9c;S208 6 56 X-BY•.'T 57 .1!7 
103' PHYSCHAR XIF&~D7 8J3~22 !: r,:uu Ll 3'H 6195 7620ltl[i 1 WI. T( RCCN . .,. 

J b %- fiYII T 6~.93 
lG3 4 PHYSCHAR XIF6~07 870422 c G ~AB [i 3916195 7620410 1 s:. rm . se. X-2YIIT l.3e 
103~ PHYSCHAR XlF6lt07 670~22 G GRAH 0 3916195 7620H 0 1 SILT . 5n 1-i!Yii l '14.6:3 
lC 3o PHYSCHAR XIFo~C7 670'122 Co f. ~Afl J :3 91 6195 7 1)2 {141" l CLAY . 5£:. x- nY I.'T 5 3 .% 
:::7 P ~ YSC~~p XIG7589 87~42~ r· c:~:..r- ~ ~ 9 17290 7C:H 557 - -.· i'- T~ =\ C :.·~ . '5e lC -PYO! T :2 1'- l.l 
~fr3 o ~ HY SCH AR XIG758~ 870422 ~ !;f.:t. El :J .Hl72 'Hi 761 <! 557 1 s:.. uo . ~l. X- PY\.I T <D .lS 
l O~q PHY SCHA R X!G75S~ 870'122 ... f. R'-H i) :5 51725() 76185'57 1 SILT . 56 ~-!" Y:.IT !!.36 . 

., lC 4 l PHY SCHA R XIG75b9 810'122 0 GH-' 6 0 3Sl7290 761855 7 1 CU.Y . Sf> ~- hYI.I T !3.'17 
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N O- ~ f -I NC ~ ~C ~U~ I. L El ~Y I 

~C-OF-I NO "!C~UqA Lt:: CY! 
hO- OF -i~O ~ [l [ R O M &~ TUS FIL lFOP~!! 

NO-OF -I ~D H~TE~OH: ~TUS Fl llfOR M t~ 
NO-OF-! ~ 0 ri[T[ROMlSTUS ~lliFO~M!S 
NO-OF-1~0 CLAM WO~~ 

NO-OF-INO GqEEN W O~~ 

~0-0F-I NO PlODLE ~O R M 
NO-OF-I NO P~OCLE ~ORM 
NO-OF-I ~O FADvL~ wOR K 
r~ c-OF-1 r:: ~ TR E: bLOSr I G I'!:'.Er. :c T: 
NO-OF-:KC STRE5LOSP!C bE~ED!C T ! 
~0-0F-! NO STRE9LCSPIO h[h EO:CT! 
NC-O F-INO bALT ri iC CLAM 
N O-OF-!~0 ~ALTh!C CL~~ 
NC-OF·I~O MITCHELLS CLA~ 

~0-0f-i NO M!TCHfLLS CL!K 
NO-CF-I~D K:TCrlELLS CLa~ 
NO-OF-!NO CYA THUR: FOLIT! 
~O·OF-iND CY!THUR~ PCLZTL 
NO-CF-INO CY~THURt POL!T! 
NO•OF-INO L[PTOCnEIRU5 PLU~UL~SUS 
NO-OF-!NO LEPTOCHEIRUS PLUHULOSUS 
NO-OF-: NO l[P TOCHEIRUS PLUMULCSUS 
~0-CF·I ~~ HELlT L N!TIO~ 
N O-CF-I~O ~[LlT~ N! T!O~ 
~O~OF-INO HrLIT~ N ITI~~ 

NO- Of-lNO MUD C~~f. 
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1969 HIOTA X!F5297 Bl082'l 1206 GRAB - 3915~30 7619~30 1 NO-OF-J ND BRACKISH W~T(R CL AH C.'t COUN T 111 
1970 BIOTA X!F5297 87 082'1 1206 GRI.ll E 391533C 7619530 2 NO-OF-1 1.'0 BRACKISH ~ A T ( ~ CLAM 6't COUtH 206 
1971 ar ou XlF5297 87 0 824 1206 Gi<AB ( 3915330 1E.l c;5' 0 3 NO - OF·I ~D fiR~ C K lSH w:. T[R CL AM 6~ c ou~. r 35 
: ::7:? O! OH X IF~2'n il7CP. 2t, 1 ....... 

"'~<> Gqt. o E ~ 91 ~ :nc 76 H 53J 1 ~0-CF-I N~ Bt. LT H!C CU." E:t, c cu:.; r e: 
l'HJ BIOTA XI F5297 &70 824 12 0E. r. RA B E 3915330 1619530 2 ,._0-CF-'i~O 8 t.L n; :c CL.I.M (:I, C ~U'> T l; 

1 9 7'1 BI CU XIF5297 87 01! 24 120(, GRJ.B E 3915330 7619530 1 NO-CF-IND HJTCH!:LLS CLAM (:4 COUtvT 2 
") 19 75 BI OTA XlF5297 f\708 21t 1206 GitA B E 3915330 7619530 1 NO-OF-lt>:i CHT kUR/o POLITA 64 CGUNT ll 

1'176 BI OTA XIF5 297 8 7082 'i 12C 6 Gi(AB ~ 391s:no 7619530 2 NO -CF-1~0 CH THUx :. Pvl!H 6~ Cu\JN T 17 
1 ':77 BI OTA XiF5297 870621t 12 G6 G~A 5 E 3915 :! 30 7C.l9S30 3 NO-OF- I NO CYAT HUk A POLITA 64 COUN T 16 
l 978 Bl OTA Xlf5297 870824 1206 G R~ B E 3 <J l53JO 761953 0 1 NO•OF-INO LCPTOCH!:l~US PLUMULOSUS 611 COUNT 2 
1579 a IO TA Xl f' 52'1 7 &70624 12il €. GRAH E 3915330 761'1530 2 NO - OF-I ND LEPTCCkEIR US PLUHULOSUS t.4 COUN T 1 
1seo BI OTA XI F5297 87 08 24 1206 GRAB E 3915330 76l<J530 1 NO-OF-HiD HONGCULOOES EOWAR~SI 6'1 CC•UNT l 
1981 BI OTA XIF5297 8708 2't 12 06 GR AD E 3915330 7619530 1 NO-OF-INO HUD CRAB 64 CC•UN T II 
19!32 BI OTA XIF54 1l6 861217 11 46 G R~Ii E 391~25~ 7620350 1 ttO-OF- n•o HETEROM~STUS FILIFORMIS ~4 CC.Ut• T 3 
1983 EliOT A XI F 5 ~06 86 1217 llH GRAS i: 3<J15250 7620350 1 NO-OF-INC CLAM WORM 64 COUNT 6 

") 1984 BIOTA XIF5 " 06 861217 11\6 GRA B ( 3915250 7620350 2 t-:0-0F-ItW CLAM WORH 64 COUf\T 1(j .... l'JBS BIOTA j(JF5406 861217 11 '+ 6 GRAB E 3915250 7E.2035t) NG•OF-lN!:) CLAM WOR~ 611 C i)UN T 11 ....... 3 
\0 1986 111CrA XIF5 1t Q6 86 1217 lH6 GR.\B E 3915250 7620350 1 NO-JF-IND GRE:EN W\IRM f.t; cou•~t 

) l'iii7 EliOT.\ Xlf~4ii6 ilol2l7 111;6 GrtAi3 t: 391 5 .?5~ .,6~('.3Su 2 1\0-OF~ I NO G"lEN 100"~ ;:,t, C (ol.);~ T l 
19118 BiCTI. XlFSo\06 861217 ll't6 GRAS £ 3915250 7620:350 1 NO-OF-lND STRCOLOSPlO BENE~ICTI £,t; COUNT l 
1989 BIOTA j(lf51l06 861217 llo\6 GR.\B E 391525G 7620350 l l'iO-OF-lNO lSCHAOlUM RECUrtVUH E.lt COUt, T 1 

) 1990 BIOTA XIF5'106 861217 11116 GRAB E 3915250 762 0350 2 NO-OF- It~D ISCHAOIUH Rt:CURVUH 6'1 COUNT 1 
1991 BIOTA XIFSo\06 861217 lH6 GRAB E: 3915250 7620350 1 NO-OF-IND HITCH£:LLS CLAH E.. to COUNT 1 
l'J92 BIOTA XIFS't06 861217 ll't6 GRAB E 3915250 7t.20350 1 NO-OF-INO BARNACL E 6lt COUNT lit3 
1993 iHCU X!F5'106 861217 ll-'6 GRAi:l t: 3915250 7620350 2 NO-OF-JND BA~Nt.CLt: 6~ COUNT 155 
l ~'H BIOTA XIF5o\06 861217 ll'l6 GRAB E 3915250 7620350 3 NO-OF-ltJD eARNt.CLE 61t COU NT 130 
1'i95 61 :HI. Xlf5o\OE. 861217 11116 GRAB E 3915250 762035(; 1 NO-Of-It.;D WHITE t'H.RNIICL E 61o CCUNT 1 

J 1996. BI\lTI. XIFSC!Oo Sol2l"l 1146 GRAP E 3915250 7620350 1 NO• CF-INO CAS SJD!NIDE A LUNIFR C~ S 54 CCUN T :! 
1997 BICTA XIF5'106 861217 11 't6 GR~& E 3915250 7:.20350 2 NO-OF•INO CASSIOl~!GEA LUN!fPONS 611 CCUN T 10 
1998 BIOTA XIF5o\06 861217 1H6 GRt.n [ 3915250 7620350 3 NO-OF-INC CASS!DlN:OlA LUN IFRO~S (,I, CCUN T 7 

J 
1999 EHOTA XJF51t06 861217 1H6 GRAR ( 391525C 7i>2035D 1 NO-OF-lt.C COROFH IUH LACUSTR~ 6't COUNT 2 
2 00 0 BI OTA XlF 5 o\OE. d ol217 ll't6 GRAB E 391 !> 25\l 7620350 2 NO• OF-!NO COROPhiUM L'CUST ~~ 6't COUN T z 
2001 BIOTA XIF5o\06 8<>1217 1146 GHAtt E 3915250 7E.2C~5(; 1 1110-GF-It\D t'lf:LI T1. ~I Tl Dl. {,to CCUt~ i ~ 

2J02 B l OTt. l(Jf5o\OE. 861217 11-.6 GRAB E 3'il525ii 7620350 2 ~0-0F-HoC HC::Lllt. NITiul. 6-\ COUI,;T 1 
2003 BIOTA X!F5"06 861217 11'16 Gti. AB [ 3915250 7620350 3 NO-OF-INO M(LIH N!TlOt. 6- COUNT 3 
200'1 BIOTA XIf5'tol6 86 1217 11 4E. GRAB E 391 5 250 7620350 1 NO-OF•INO HUO C!H-8 6'o ccurn 3 
2305 RIOT A XIF5'1 r.6 f.£.1217 ll't6 GRI. A t: 3'31 ~ 25~ 762\135\1 2 t.O-OF-INO HU u C R~ B (;It CvUI\ T ,J 
201i6. BIOT4 Xl~5HIE. 861217 1146 G~t.b E 3915250 7620350 3 NO-OF-INO HUC CllAE: ell COUNT 7 
2 :>0 7 Eii CT.\ X!FS-06 c3t.l217 1l'l6 Gf<Ab ( 3915250 H.2C350 1 11.0-Cf-I N:: MEHE R ~~ !POP L T~~UI5 6:. :.!;TC;NSTY 
200fl BIOTA lCIF5'106 861217 ll'tt. GRAH E 3915250 7620350 2 \J-OF-Ih: ~EMB~t.~ I?C~~ TEN UI S (;4 ~Sl!:l~;STY :;· 
2110~ Sl OTA XIF5'l06 861217 11'16 GRAS - 3915250 7621>~50 3 NO-CiF•l NO HEHHRANIPORA lENUIS E.'t EST!::lt\5TY 2 
2 ~ 1U BICTt. X I F~4C6 8 7!!'113 ll't7 Gi<AA i: J'HS 25 D 762 035 0 1 NO-Of-I NC MlCRU Rt. U: J[' Y:i (: 4 Ct:U"'T 1 
2,jl] !liCT!. n• ~ 'ltlb 1i7\o4!3 1.47 f, !<I. I' t: 39l5:<'5 u 71>2 0!51) 1 NO-OF- Ir~ C HET [P.O~ A S TU~ F lll~OPHI~ f>l. cc-t,r.;r 5 
2n2 rl:iCT:. )(: f ~4)6 !;7\j't 1.1 11'17 f.R:..r [ 3 91 52 ~:' 1£.2 Q ~') (} :! i\;0-CF'·I NL: r i~T£ ~. \i'I~STUS F!L;F r: P.r.!!: .. ~ : :>u~T 4 

"J I~ HiOT:. "! r ~· ~ ~!: .~ 7{14 i 3 • 14 7 1-:. p !fo .. ~9j~ £'5 1J 7(,20~~ 0 1 fj\j- {lf" - 1 t~f· CLAP'l .1n·-: b ~ ~·=· ~',; T l ':: 
iil4 fli:TA XIf~'tCf: P10'1D ll't7 {· " :..p :(C:l~25 \, na:!~;; :! NO-UF - i ~1D C Lt." l.:~• i'i t' !: ~ ~ 0..Jt, T .... ~ - L< 

Jl5 blOH X!F5~06 nv:.D ll47 f. K f.£1 [ 3 9l~2~G H.:?c..!so 3 r~G -C F- l :\C C L:.~ wJF~ i. ~ .: :::v'l. T ~2 
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NO-OF-lNO 
t\0-CiF-:ii'\D 
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NO-CiF•IND 
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NO-OF-IND 
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NO- OF- !1'.0 
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C Y ~ THVR:. POLl T/. 
LEP TOCH[! ~ U$ PLUHULaSvS 
LEPTOCH~lRUS PLUMULOSUS 
L(PTOCHEJ RUS PLU ~U L OSUS 

UNIDENTIFIED CHJRONOMIO 
HICP.U?.A LEICYl 
HETEROHASTUS FILJFORHIS 
HETEROHASTUS FlLlFO~HJS 
HETEROMt.STUS F:LIFORHIS 
GRrt:N WORM 
GR !: (N WORH 
GREEN WCiH' 
Plt.TFOi<H MUSSEL 
BR~CKJ ~ H W~TER CLA~ 
BR~CKISH WI.T(R CL ~ ~ 

BRACKI SH W'lER CL~M 
BALTtflC CLAM 
Bt.l THlC CLAI'( 
AA!.. T .. ! C CU~ 
:11 TCH!:LLS CU.~ 
H:TCHELLS CLA1"1 
CYA Tt-iUI< A FOLI H 
CYHtiUR! POLlY:. 
CY ATHUF. A POU TA 
~COT(!. H!lo:)(•A 
LrPTOCH ~ l R U S PLU~ULPSU 

Li:PlnC ~ ~~ ~ ~ ~ P LU~0L ~ SU 
L (~ iO{~ : : ~u~ ?~ U~LL h ~ u 
f'-: ~ L ! 1 :. ·~ i l ! ~:· !. 
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CO UNT 
CJUNT 
CGUNT 
C·:HJ:>;T 
COUI\T 
C:.UN T 
CC•UNT 
CvUJo..T 
CLiUlH 
COUNT 
c :>ut~ T 
COU~T 

COO~ i 
CCIUfo;T 
CC'UNT 
CI:'UIIi'i 
C~UNi 
C OIJ ~, T 
COUNT 
ccu:.r 
COU~T 

COUNT 
COUNT 
COUNT 
C.JU:-IT 
COUNT 
COUNT 
cou•n 
COUNT 
COUNT 
cour• T 
COUi-IT 
COUNT 
COUNT 
COUNl 
CCUf"oiT 
C:JUNT 
(.::lUNT 
COUNT 
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c.ur.r 
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------------------------------ ---------------------------- ~~QJ~CL : & 1 0T~ --- - - - - --------------------------------- -------------------

0 
8 
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21641 
2165 
2166 
2167 
21 68 
21 6'3 
2170 
2111 
2172 
2173 
2174 
2175 
2176 
2177 
2170 
217'3 

..... 21 8 0 e 21 81 
21 8 2 
218.3 
21841 
2185 
2186 
2187 
2188 
2189 
2191i 
21Cj1 
2192 
219:5 
2194 
2195 
2196 
21'37 
2198 
2199 
22()0 
2201 
220~ 

2203 
220'4 
2205 
22Cf, 
t2u7 
220 ~ 

22C ~ 

221G 

'~ 
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0 
I 
A 

BIOTl 
BIOTA 
BIOTA 
!".IOTA 
!HOTA 
BIOTA 
BIOTA 
E!IOU 
BiOTA 
BIOTA 
BIOH 
BIOTA 
6IOTA 
6!0TA 
BIOTA 
BIOTA 
BIOTA 
BIOT4 
IHOH 
BIOTA 
BIOTA 
BIOTA 
BIOTA 
BIOTA 
BIOTA 
a I or:. 
BIOT4 
BIOTA 
AI OTA 
BlOT.\ 
BIOH 
h!OU 
RIOT A 
BIOTA 
BIOTA 
BIOTA 
B!OH 
BIOTA 
BIOTA 
&lOT.\ 
RIOH 
P IO H 
11IOH 
rtlOTL. 
:'1: l:l!!. 
n i OTA 
!\ ! O~t. 

s 
T 
A 
T 
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N 

XIF6JB8 
XIF6388 
Xlf6388 
)(! F63af. 
Xlf6 388 
XlF63BI.l 
XIF6381\ 
XIFc38d 
XIF63&6 
XlF638 A 
XIF 6:585 
XIF6388 
XIF6368 
XIF6388 
XIF6 388 
XIF6388 
XIF£.388 
XIF6 388 
Xif63 81i 
XIF638S 
XIF6388 
XIF6388 
XIF6388 
XIF638fi 
XIF638H 
XIF63&ll 
XIF6J8ll 
XIF6386 
XI Ft.38il 
XIG541 05 
XlG5405 
XIG'540 5 
XIG5405 
XIGS't GS 
XIG5'105 
XJG5'1 05 
XIG5lt\J5 
XIGS'I\JS 
XIG54\J5 
XIG5ltu5 
XIGS't05 
XIGS't\15 
XJf,Slt C5 
X! GSlt OS 
)( j (, ~ 4 :l':l 
Xi G 'J 4 li ~i 
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870824 
87082/t 
!17 0824 
67 08 2'1 
87 0821t 
870624 
EI 70e2 4 
R7 uo2'+ 
87 062'+ 
a 1 062tt 
8 7 0824 
87082/t 
87~!124 
87 OB24 
a7oo2to 
870624 
S7082't 
S7 082'o 
8 61 ~ 17 
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GRAP. 
GiHi' 
GP4B 
GPA!i 
GRAB 
G~ AB 

GR AB 
GRA B 
GIUR 
Gi<A t. 
GRAB 
GRAB 
GRAe 
GRAB 
GRAB 
G!Ue 
GRt.B 
GRt.A 
GRAR 
GRAB 
G~ A E 
GRA B 
GiUP. 
GRAA 
GIUF. 
GRAB 
GRAA 
G~t.k 

GR AP 
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3'316150 
3'316150 
J9161SJ 
:! 'H515G 
35l615u 
391615(1 
3Slt.l50 
3916150 
3'116150 
3916150 
JSl615v 
3916150 
3916150 
3<J1615u 
3916150 
3916150 
3'H615G 
391615u 
3<J lol5u 
391615(1 
39Hl5C 
3916150 
3916150 
3'316150 
3916150 
3'i16150 
3916150 
.l9 lt.150 
391615:1 
3<jl5230 
J<Jl523G 
39152~il 

39152 ~ 0 

3CJ1523v 
39152~u 

3915231i 
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3'115230 
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762il500 
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762J5CO 
762G500 
7a235& C 
7620500 
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7b2il5 ()0 
70~u5iiG 
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762050G 
7b2()500 
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762:15CC 
76205CO 
7620500 
76 2 05GO 
7620500 
7620.280 
76202 6 G 
7t. 202~ G 
7620260 
762028G 
762il2 5 0 
762!!280 
7t.2 :1280 
762028;) 
76 202il C 
7 6202S;! J 
7620280 
762u2 Ril 
7 E: 2J~•·o 
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NO• OF -lt~C 
NO-OF-INO 
NO- OF -1 NO 
1~ 0-Qf-= 1:~ 
1\:0•0F-!NO 
NO·OF-:NO 
NO•OF-lNO 
NO-OF-I NO 
NO-OF-INO 
NO-OF-INO 
NO-OF-HlO 
NO•OF-lNO 
NO-OF•!NO 
NO-OF• I NO 
NO-OF-I NO 
NO-DF-INO 
NO-OF-INu 
1\10- 0F-INO 
N~-Of- 1110 

NO-OF-1NO 
NO-OF-I~u 
NO-OF-INO 
NO-OF-It~O 
NO-OF·H~O 
NO-OF -I NO 
NO-OF-H~il 
NO•OF-INO 
NO-OF-lt-lil 
N\l-OF-WO 
NO-OF-I NO 
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HICRUR A U:IDYI 
HlC iWR I. lEI 0~ 1 
HETEROH~STU! f!LIF ~A~IS 

HETERO~tSTUS FILIFOR~!S 
Ht:TERO~!STUS FlllFOP.Mi! 
CLAK WOI\11 
CLAM WGR ~ 

CLAH \o/0~~ 
GREEr~ WO~H 

GRi:(N WORM 
GR£U~ ~ORH 

STREBLOSPIO SENEO!CTI 
STREBLOSPIO BEHEOICTI 
6RACKISH WATER CLAH 
BRACKISH WATER CLAH 
BRAC~ I SH W AT~R CL~M 
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Hl TCHELLS CLAI-i 
IHTC t1ELLS CL :.x 
MITC HELLS CL4H 
CY AT HU!U POL IT A 
CYJ.TiiUR:. POUT.\ 
CYATttUR:. PCL!To\ 
l(PTOCHEIRUS PLUHULJSUS 
HELIT.t. f4! T! C:. 
HONOCULvDES EDWA R DS ~ 
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CLAM WOP" 
GREEN UOIU! 
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lEPTOC ~ ~l RU ~ ~l~PUL0!U~ 
M[L jU 1-: !T!Ot. 
MUC' f !' t.t-
l".U!i CRH: 
M EMD~A~lPO~ L f t~U I S 

to\ 
£ 
T 
H 

0 
D 

6'1 
6'1 
6'1 

"" (;t, 

6/i 
f.lt 
6lt 
£:4 
64 
ell 
64 
C. 'I 
6'< 
6'4 
6ft 
f.'4 

6" .... 
eli 
E. It 
6'1 
64 
6'1 
b'+ 
!>4 
£.4 
£.~ 

o" 
b't 

64 
6lj 

f:'t 
64 
6'+ 
E. II 
f,'l 

f,lt 
£,<, 

64 .,,. 
!>4 
f,~ 

( .. 
r 4 

"" f.'+ 

u 
t< 
I 
! 
s 

CCUNT 
COUNT 
CCUN T 
C'·UNT 
cr.u:.;T 
CN.1t.:T 
c.::u:n 
C \iU~T 
COUNT 
CCU~T 

CC•UNT 
COUNT 
COUNT 
COUNT 
CvUP.,T 
CuUNT 
C~UNT 
C•JUNT 
C~·U/I:T 

C0UNT 
Cl:lJNT 
CCU~T 

COUNT 
COUNT 
CCUNT 
CCUNT 
COUf\T 
CC·U'H 
CC.UhT 
CGUNT 
CGUNT 
CCU/I:T 
CCUNT 
CCU NT 
CGU~T 

CCUNT 
COUNT 
CCU~IT 
CGu:..:T 
CCliNT 
CCUflj T 
(C liN T 
ccur-.. t 
CCUf\T 
( .~ ~ ~. T 
ccu:. T 
ES T :tl S T Y 

v 
1!. 

L 
u 
[ 

q 

" 
~ 

7 
5 
l 

1 
16 
2::? 
lC 

1 
2 

A6 
S2 
7!, 

2 
~ 

1 
2 
:1 
1 

12 
17 
l5 

1 
1 
1 
4 
'4 
1 

... 
1 
1 ., 
~ 

.: 

., 

.: 



• - - - - ... - - - -. 
SIXTh Y(tR H~~T-HJLLCR DATA 41~ 

---------------------------------------------------------- H~uiACL=~IvTA -----------------------------------------------------------

OHS ·~;: il!t. SHT ! o•: U~E Tl H£ S ~~Fr~ r~ TIDE UEAT HER l~TITUO~ LONG TUOE REPCOCE PAl<~~ SP!:C!C:~ M[TH~O UN!TS V ~ LUE 

2211 ~IOTA Xl G5• 05 a 61217 ll37 GFU.[ [ ~<;1 5Z 3C 7&20280 1 NO·~F-lUD H~TE~a~·~TUS FlLIFC? M!S 6'1 CCL't<T 3 
2212 ~lOT~ XI G 5~ 0 5 H&l217 1137 Gl<:.f r 3915:::31i 76202H 1 ~Q-OF-:~o CLA~ WO~~ (,L CCU~i ~ 

2213 RIOT4 XIGS'IOS e&l217 1137 G~:.& - 3515230 762C280 1 ~0-0F-IND GR[!:N WORM 6'1 COUNT 1 
221'1 6ICT~ XIGS'IOS &61217 1137 GRAB - 3'HS230 7620.280 1 NO-OF-lND BRACKISH WATER CLAM 6it COUNT 1 
2215 BIOTA XIG5405 861217 1137 GRt.e E 39! 52.30 lt20280 1 NO-OF-INO CYt.THURA FOLITt. 6'1 COUNT ~ 
2216 eiOTA XIGS~OS 861217 1137 GiUe - 39152~0 762028!i 1 NO-OF-IND COROPHIUK LACUSTRE 6ft COUNT 2 
2217 6IOT4 XIGS'IOS 8&1217 1137 GRAB !: 35152JO 7620281i 1 NO-OF-iNO LEPTOCHEJP.US FLUHULOSUS 6'1 C.:lU~T 1C 
2218 B!OTS XlG5'105 870'113 12~0 Gi\Afl - 3<Jl5230 7620280 1 NO-OF-1NO MICRURA LEJOYl 61t CCUNT 1 
2219 eiOTA XiG5fj05 870fj1J 120a GP.AR E 3'J152J(i 7620280 1 NO-CF-IND HET(ROKASTUS FILJFOP.HIS 6ft COUNT lC 
22~0 BIOTA XJG54u5 870413 120C GRA& E 39152:30 7620280 2 NO-OF-INO H£TEROHASTUS F!L!FOR~IS 61t COUNT lG 
~221 E!OTA XlG51t05 e7~413 120Q (;fl.:.~ 1: 391~230 7&2u2kO 3 ~0-0F-IND H~TE~CK~5TUS F!l!FCR~!S 64 C~UNT 4 

2222 BIOTA XIG5405 b70413 120C GR~E [ 3915230 7620280 l NO-OF-IND CLAH UO~H 64 COUf.!i 1 
2223 BlOT~ XIG5~05 670413 1200 GR~B r 3915230 762C28:l 2 ~0-0F-INO CL~M UOR~ 64 COUt-;T 7 
222~ BlOT' XIG5405 870413 120~ GRI-6 t. 3'715230 762028u 3 NO-OF-lND CLAH ~O~H 6'1 COUNT 2 
2225 ~IOT~ XIC.5'1Q5 B7C41J 1200 GilAP. r 3915230 762C28u 1 NO-OF-iNO GPEEH ~CR~ 64 COlli'\':' 127 
2226 BIOTA X!G5'105 e7&~13 1200 GRAF. E 391~230 7&21i280 2 ~0-0f-INO GP.Ef.N ~ORH 64 C~UNT 1~1 
2227 B!OT~ XIG5405 870'11~ 1200 GRAB E 3915230 7620260 :! HO-OF-IND GRE~N ~ORM 64 COUNT 7! 
J228 c!OT~ XIGS405 &70'113 120G GR~6 E 3'315230 7620280 1 ~G-OF-INO P.n~C~lSH WATf.F. CLAM 6'1 COUNT .; 
2229 BIOTA X.G5405 870'1!~ 12GO GRAB E 3915230 762028i: 2 NO-Of-INO BRACKISH WAT~R CLAM 6'1 COUNi 1 
223!i b!OT~ Xlr.S405 870413 1200 GR.\B E 3915230 76202AO 1 NO•OF-I~O BALTHIC CLA~ 64 CuUfOT a 
2231 oluTA XIG54G5 B7u'll3 1200 G~AE\ E 3915230 762C28D 2 NO-OF-INO 6ALTHIC CLAM elt COUNT ! 
2232 B!OT~ XIG5405 870~13 1200 GRAB r 391~230 762(1280 3 NO-OF-INO BALTHIC CLAM 6't CIJUNT -

J 2233 BIOTA XJGS'IOS 870413 1200 GRAB E: 3915230 7620280 1 NO-OF-IND H!TCHELLS CLAM 61t COUNl :: 
~2234 B!CTA XIG5405 870413 1200 GRAB ( 3915230 7&2028ii 2 NG-OF-IND HITCHELLS CL~M 6~ COUNT c. 
~2235 PlOT.\ XIG5405 870'113 120G r.Rt.B E 3915230 76:<:c.:?e:> 3 ~0-CF-INO MITCH£LLS CLA~ M COUNT 1 

2236 HICT~ XIGS~05 c70413 120~ GkAB E 3915 23il 7o2\i .<:o o 1 hO-CF-jN~ C YA THUR~ PCLJT; "" CCV!-IT l l 
2237 BIOTA XlG5~05 870413 1200 GRAB E 3'715230 762C280 :! NO-OF-INO CY~THURA POLIT~ 64 cou:H 'J 
2238 BIOTA XIGS405 &70'113 120G GRAS r 3915:0:30 7620280 3 NO-OF-INO CYATHURA PvLITA 6it CGUNT 6 
223<J BrGTA XlG5405 870413 1200 GRAR E 3915230 7620280 1 NO-OF-iND COROPH1UH LACU5TRE: &it COUNT 1 
2240 BIOiA XIG5~05 8711'113 1200 GRAB r 3'H52.30 762u2Sil 1 NG•OF-!NO l~PTOCHEIRUS PLUHULOSUS , 64 COUNT 28 
2241 BIOTA XIG5405 870~13 1200 GRAB E: 3CJ15230 7620280 2 NO-OF-IND LEPTOCHEIRUS PLUHULOSUS &'I COUNT 1~ 
2242 6lOTA XIG5'105 670413 1200 GRAR E 3915230 76202i\O 3 NO-OF-IND L[PTOCHtt~lJS PLUHULOSUS 64 COUNT !'7 
2243 s•oT~ XiGS'IOS 87u824 1153 GR~P. E 39152311 762028Ci 1 NO-Of-INO MICRURA LEIDYI 6"4 COUNT 5 
2244 BIOTA XIG5~05 870~2~ 1153 GRAB t. 3'H523G 7621i280 2 NO-OF-1~0 HICRURA LEIOYI 6ft COU~T :! 
2245 &IOTA XIG5'105 b7u82'1 1153 Gn/ob r 3<;1523C 762C2AO 3 NO-OF-IN~ K! CRUR A LtiOY! Lit CCUI\T z 

·' 2246 BIOTA XIGS'IOS 87082~ 1153 GIHB E 391~230 762 02eo l NO-OF-INu H[T(~O~ASTUS FILIFOP~JS ell cou:-.T 33 
22'17 6IOTA XIGS'IOS 87082~ 1153 GR~f. E 3'H5230 7620280 2 NO-OF-i~D HET(ROHASTUS FILIFO~H IS 61t COUNT ... !; 
2248 BIOTA XIG54u5 &70 82"' 1153 GRAC r ~51523G 762CI 28 0 3 NO-OF-1~0 H(T( ROHAS TUS F!L!FORK IS 61t COUNT 7 
22'19 BlOT~ XIG51105 870824 1153 GlUE E 3S~5~30 7c.2o~su 1 NO-OF-INO CLA ~ WuR~ 64 C vL'NT l 
2250 BlOT! XIGS'tOS 87082"' 1153 GRAP E 3915230 762028(; ::! ~0-0F-INO CL~K WC RM 64 COUNT , 
2251 BIOTA XlG54u5 870o2'1 1153 GR.:.B ~ 3915230 762 028G 1 NO-OF-IND GRE[N ~ORM 6.1; COUNT 17 
2252 BIOTA XIG5'105 8708241 1153 GR;.B E 3915230 7620280 2 ~C-OF-lNO GR£E~ wOR~ 64 COU~l :!2 
225J HlOTA XIG5~05 870824 1153 GiH & E 3915230 7!.2021!0 3 NO- OF-I ND GRt EN ~O~M 64 COUNT !1 
225~ hlOTA XlG5'tGS 87l821t 1153 (j i<AP. r 3915230 7b2028G 1 NO-Of-IND STRE PLDSPJO bENEDICT 6'1 COUNT 2i' 
2255 ~IOTA XlGS\~5 c7 0B2~ 115~ GRAB E 3Sl5230 762C2RO 2 hO-OF-lND STR£tlLOSP!O R(NED!CT 6'o COUNT 2<; 
2256 ~IOT~ XIG5it05 670o2'1 1153 GF: A2 ( 3'H523u 7620280 3 ~0-0F-1~0 STREOLOSPIO ~(h[J!CT E:'i ::uUNT 
2257 ~IOT~ XI G54 05 e70824 1153 GRAE [ 3'H5230 762026C 1 NO-GF-ltlO f'(LC'SCCL ~ X SP 6lt coum .J 
2258 BlOT~ XIG5405 87u&2'o 115! &f'AB c: ~91'5230 7620280 2 NO-OF-!NO PELOSCOLEX SP 64 C OlJNT 4 

2259 ~! OT~ XiG S 'o ~~ S7~ ~2tt 115~ GP :.r~ !: 39:52:'.C 7f.2 028G 3 ~0-0F-!~0 r~LGSCCLE~ SF 64 ::: curH 
2260 ~! O J A X IG5~)~ H1~~2 4 ll~ ~ ,;p ,q, l 3915.230 762 &2f1G 1 ~0-CF-:hD I SCH t Dl VK q[C UFV ~~ .,, CCUNT 
2261 ~ lOT~ XlL~~G5 ~7[~24 u~:! (,~. ;.;, !' ~~; ~ 230 '/62 ~<-AG 1 hO- GF-l N~ ~'Ll~ I C CL.:. K 6it CJUfi.T ~: 

2262 ~l~Tt ~! :.~~~5 ~7:~~4 ~ 1 5:! f "!f' l ~'JE,no lf,~(;it- 0 .: 1\{1-f:F -! 1\l 1• :.L Y " ll C L! ~ (, ~ c ·)J~:i 
2263 ~;jr ~ X!(, 5~ ) ~ E1~~:?; 11 5 ~ ~h.:.::: - 3';15 <;~ 0 7b:?Co<.PC. 3 ~G-(If-:~c f~LTH; C CLAv l.'t c uu rn 
:!26'1 ElOTA XlG5'105 h 7~~2 it 11 ~~ r, F :.I' r 39!~~3 ~ 7t.H 2fiC 1 ~0-CF-iND ~&R~ICL [ f:(, :: :)ll"'! 1 : 

,. 
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s £ u :. 0 f s 
T ~: [ T N r p. 'I 

... t. p A 1 G F p [ £ u v 
E T 0 T ~ T T T T c A c T II l. 

0 0 I A i ( I It u u c 1\ 1 H I l I 
B I 0 T M T 0 D D 0 ,. E 0 T u . -s . 

" N £: £ H l. R E . E £ H s D s £ l 
' 2265 BI OTA XIGS~OS 87M2~ 1153 GRA f' t: 39152:50, 7!>2028 0 2 NO • OF-l NO BARtlACL!: 6'+ CO UN T 3 

2266 9IOTI. XIG5H5 87082~ 1153 GR AB E 3915230. 76202£10 :! NO-OF-J ND BARNA CLE r.• COUN T c;s 
2267 R I OTt. XI GS 'I u5 8 7 082 1t 1153 G F\A ~ £ 3915:2 30' 7£.2 0280 1 NO • Of-J ND CYA THUiH, POL ITt 6'1 COUI'. T 7 
226fl IJI CT! X I G5110 5 8 70132'1 11 53 G;:.:.H £ 3<.l 152:!::J 762\l 2 P.C 2 f.l \i·Of-! NG CYA Thl'R;. PC\L!T! 64 C0UN T 27 
2269 c lOT A XI GS'1 05 6708 2~ 1153 GRA& E 3915230 7620 2f0 3 NO-Of-Hili CYA THURI. POLi Tl. 6'o COUNT 3 
2270 BIOTA XJ G5 40 5 8 7 0824 1153 GUS - 3':115230 7620280 1 NO-OF-INO COAOPHIUM LACUSTRE 6lt C;>UNT 1 
2271 &lOT:. XIG5 '1 ii5 8 7082 ~ 1153 GiU £: £ 39152lil 7620280 1 NC•OF-!NO LEPTOCHE!RUS PLUMULOSUS t:.'o cour..r 1 
2272 !HCH x.: G5 4{15 a 7 082 4 1153 G ~l.S ( 3'715230 7620.?60 1 NO•Cf-I'-0 MEL ITt. til TID:. 64 COUNT -2273 oiOT;. XJ G5 't (i!'j &7ili!2'1 11 53 G. '. ,.~n £ 351523\1 762 028() 2 r-.o - Gr-Jr..o HEliT3 NITIO;. f.lt COUtlT j 
22H E> I OH. XIG'54il5 870824 115~ GRAB ( 3'H523il 7620280 1 NO-Of- J NO MONOCULODES EDWARDS! 6'1 COUNT 2 
2275 5JOT! XIG5 '+ 05 a70B2'1 ll 53 G r.~B £ 35152:50 762028 0 2 NO·OF·INO HONOCULOOES EDWARDS! ~~~ COUNT 1 
2276 BIOTA XIGS40S &7 082'1 1153 GRt.B r 3915230 7620280 1 NO•OF-IND ~UO CRAB r.• COUNT 9 

) 2277 ci OH XIG54 u5 870824 1153 GRt. B E 3Sl52:SO 7620280 2 NO-Of"-HiD HUD CRAB E)'t COUNT 1 
22 78 BiOTA XIG540 5 8 7 0824 115~ Gl( t. 6 E 391523C 7620280 3 NO-OF-:t~O HUO CRAB 64 COuNT 10 
2275 BIOTA XIG7 669 861217 13 5~ G ~AB ( 3 9 16580: 761 651() 1 NO•OF - II'\0 HETERO~ASTUS FILIFORHIS 6~ CC\UNT 5 

) 228 0 BIOTA XIG7689 861217 13'53 GRA B E' 3«;16560: 7618510 2 NO-Of-IND HETCROH~STUS FILIFORHIS 64 COUNT 1 
.... 228 1 RiOT A XIG7689 661217 D53 GRAB £ 3916580 761 851 c 3 NO-OF-I NO HETEROHASTUS FILIFORMJS 6't com1r 2 
01 2292 SlOTA X! G7689 !!61217 13~ 3 GRA B E 391 65& 0 7618510 1 NO-OF•IND CLAM \lORM ~~ C:JUNT 2 U1 2283 &IOTA XIG76o9 66l217 1353 G~AB E 3'H658u 7616~10 1 NO-Of-It-.:D G?.EEN WORM (,I, COuNT l~ ) 

228'1 BIOTA XIG7089 8f>l21 7 1353 GI\AB [ 391658 0 761851C 2 NO-OF-!NO GREEN WORH e,t, COUt/T a 
2285 EliOT~ X! G76o9 861217 lJ53 GR! n . 3916580 7t:.l85lu 3 NO·OF·INO GRt:EN ~v~H (;.'I COUNT liJ 

) 2286 BIOTA XIG7689 861217 1353 GRA A i: 3916580 7618510 1 NO-OF-IrW PADDLE WORH (;ll COUNT 1 
2287 BIOH XIG7689 861217 1353 GRAB E 3916580 7618510 2 NO•OF-IND PADDLE WORM 64 COUNT l 
2288 RIOT A XIG7689 861217 1353 GRAB E 3916580 7618510 1 NO-OF- IND BRACKISH WATER CLAM 64 COUNT lo\ 
2289 BIOTA )(] t;7 689 6o 12l., 1353 GR -1 [1 E 39165b0 761851!i 2 NO-OF·If•D BRACKISH WATER CL~~ E. It CClJNT oft 
2290 &IOTA XlG7689 B61217 1353 GP.~A E. J9165 a il 7618510 3 NO-OF-IN\l BRACKISH ~AT~R CLAM 6 .. CC' Ut-;T a 
2291 fHOU XIG7689 $61217 135 :3 Gft AB E 39165(\D 7618510 1 NO• OF- INC B~LTHIC CllH (,It COUNT 1 

J 2292 aror:. XIG7689 861217 1353 GF. !S t: 39165&0 7618510 1 !110-0F•INO Hl TCti[lLS CU.H 64 COUNT 7 
2293 BIOT/l XIG76P.9 861217 1353 GiH& ( 3916580 7618510 2 NC-OF-JNO MITCHELLS CL t.fol 64 COUNT 6 
22'H BIOU XIG7689 &61217 1353 Gi<!ll [ 3«;1656C "1618510 3 NO-OF-INC HITCHELLS Clt.l4 &"' CCIUNT ~ 

.,) 

) 2295 BIOH XIG7689 El61217 135:3 GRAB E 39165!\0 7618510 1 NO-OF-!NO CYATHUR" POLITA 64 CO UNT s 
2296 BIOH XIG7689 A61217 135:! Gil~& E 391658 0 7618510 2 P:Q-OF-JI\0 CYATHtJ I\ :. PC.L!T-1 b'+ ::::.uN T It 
2297 RIOTI. XIG7689 861217 DS! GRAB - 351 65lHi 7615510 3 NO-OF-iNO CYATHURA POL!H f..lt CC.Ut;T " 2298 B JOT:. XIG7689 861217 1~53 (;;(A& t: 3'H6580 1618510 1 NC-OF-lfo.O COROPHJUH LACUSTRE 611 COUNT oft 
2299 BIOTJ. XIG768'J 961217 1353 GiUB £ 3916580 761851C 2 NO-OF-:NO COROPHIUH LACUSTR( 6't COUNT 3 
2300 BIOH XIG7689 861217 1353 GJ<,)& t: 3916580 7618510 3 NO-OF-I NO COROPHIUH LACUSTR( .... CCUtiT 2 
23Cil !HOT:. XlG7689 661217 1353 GP.~B f. 3916560 761t\510 1 NO-CF'-l!\0 LEPTOCH t JRUS PLU~Ul(ISUS £,1; CCo UNT ae 
2302 BIOTA XIG7689 861217 US3 Gil!B E 391658il 7618510 2 NC-OF•It\0 LEPTOCH£1RU~ PLUHULOSUS 6'+ Cvl.I:\T 121 
230:! RIOT;. XIG76R«; 361?.1 7 135~ GF<.!. E [ 3916580 7618S1G 3 NC-Of-IkD L~PTOCHEI~US FL U~ULOSUS 64 CO UNT ':It 
230~ ~IOTA X!G7669 is6l217 135 ~ GF. A i> E 3916580 761e51o 1 t.O•Or-i"C ~I:LIH NIT lOt 64 CC.UtH 3 
2305 B I i>Tt. ll!G76&9 861217 135:3 G~~e E 39165£,0 7618510 2 NO-OF-HiD Hi:LIH NtTIN .... CCUNT 2 
2306 rnou XJG76 89 ~61 2 17 1353 GR ~ r [ 3c;lb5SO 761(.(5 10 ~ NO-OF - Ir\0 ~ELIT:. '•il rn;. 6'+ C0UN T ;: 
2307 lllOTA l(!G76S'1 8612 j 7 1353 GH.LH r J91651H 761851(1 1 NO-OF-r:o.:c· UN!O[~Tifi£0 CHl RO~O~I ~ LARVA[ bC, COU,, T 1 
2 :51.1!1 !I I 0 T;. X l6 ./6A9 3 7 0'1 1 :3 i,. ij ~· Gh ~ r~ r. ~ o; 1 (,~b ,J 16lH ~ lC 1 f\.~j-or- ::.,~ II.!CFIUF(~ L[i ~t'T! !, I, c c \J''IT 1 
2 ~ )'; ,:-;ron li!GU,t-.<; e7(!4}3 lt,V:. l; ;:· ! ~ .. 3~l c ~f. \. 7~i e:, lc 1 ~•oJ·O!'" • IN r hETER~~t S TU~ f ! Lif0F~: ( '+ c r J:i r ., 
2311i t\ l OTA lilG76 f! 'J P 70H 3 lli o:. r, ~ :.~ t: 3'il6~h.) 7t>!il ~ l0 

~ N.J·OF -!r,r., ~ :: Ti:~ \:w:. ::T L ~ f ! L!f'..)l.~; (,'I c: ul\r f . 
2311 P lOTt. XIG'/61\9 h70H3 11t05 & C.~P E 3916~k <' 76tH~1u ;} ~0-0F-11\~ HETE~C'H:. S TUS F'!L;ro~~I (,It !: .J \lf, T .. 
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-------------------------------------- - ------------------- HECIACL=blCTA -----------------------------------------------------------

...... 
CD 
0'1 

0 
a 
s 

2312 
2313 
2314 
231!": 
231!0 
2317 
2318 
231'? 
2320 
2321 
2322 
2323 
2324 
2325 
2326 
2327 
2328 
232'3 
4!33Q 
2331 
2.D2 
23Jl 
2334 
2335 
2336 
2337 
2338 
2339 
23'10 
2341 
23'12 
23'13 
23'14 
23'15 
23'16 
23H 
2341! 
23'19 
2350 
2351 
2352 
23'5:! 
2354 
23~. ~ 

23".-f. 
2357 
2J5e 

H 

E 
0 
I . .. 

BlOTto 
BIOH 
BIOH 
iHOT~ 

e I or:. 
BIOTA 
BIOTA 
EliOTt. 
iHOTA 
BIOTA 
BIOTA 
BIOTA 
BlOT.\ 
D IOTA 
BIOTA 
BIOTA 
9IOTA 
B I OT.A 
biOH 
CIIOTA 
BIOT:. 
BIOTA 
BIOTI. 
BIOH 
KIOH 
6IOT;. 
BIOTA 
BIOTA 
!'\IOU 
BIOTA 
BlOT~ 
BlOT;. 
BIOTA 
RIOT~ 

BIOTI. 
BIOTA 
BIOT~ 

BIOTA 
BlOTt. 
BlOT:. 
BIOTA 
!\IOTA 
if lOT: 
1:-!!GT~ 
t• I OT .• 
dOT/. 
r,I\>H 

s 
T 
A 

T 

0 
II 

XlG76S'J 
)(JG7689 
XIG7689 
XIG76il9 
XIG76S9 
XIG7689 
XIG76&9 
JCIG76k9 
X!G7689 
XIG7689 
XlG7689 
XIG7689 
XIG761i9 
XIG7689 
XlG7689 
XIG7689 
XIG768'3 
XJG7689 
XIG7bi!<J 
XIG7689 
XIG7689 
XIG76S9 
XIG7689 
XIG7689 
XIG7689 
XIG7689 
XJG7689 
XIG76~5 
XIG76B9 
XIG76&9 
XIG76a9 
XIG7689 
lllG766S 
XIG76b9 
XIG768S 
XIG76S9 
X!G76~S 

XlG7689 
XlG76&9 
XIG76&'i 
XIG76P9 
XlG76~9 
X]G'l6F.<; 
XlG71, ~<; 

)(~(.,76~G 

XlGH;_~ 

x :&na:; 

0 
A 
T 
1: 

87Cto"l3 
e70H3 
B7041! 
fl7t~l! 
8 7 il~ 1:3 
P. 70,1:! 
870'113 
a 1 ott: J 
B"IO"D 
870413 
£!70'113 
870413 
il701tl~ 
8701ol3 
&70'113 
6 70~13 
870H3 
870H3 
8H'Il ~ 
870~13 
8701tl! 
870413 
67iiH3 
8 7 0413 
870'113 
670'11! 
87 082'1 
870&2~ 
&7082~ 
67082'\ 
87062'1 
e70S2~t 
&7082'1 
8"10!!2'1 
870824 
87082'1 
87062'1 
87082'1 
67&82't 
8708L' 
870!!21; 
87Ci!2'1 
6 7 1)1?.:?" 
f>l '•n <:~o 
~ ., o;.'" 
li7 CP2 ~ 
87 ~t 2 lo 

T 
I 
H 
E 

HilS 
H05 
1'105 
lit OS 
Hli5 
}II 05 
1'105 
llt05 
1'105 
H05 
1405 
1405 
1'105 
lZ.05 
1ft05 
HD5 
1'105 
1-05 
1'1 0~ 
HOS 
litO'S 
HD5 
H05 
1405 
llt05 
1'10'5 
1253 
125~· 

1253 
125~ 

125J 
125~ 
125~ 

1253 
1253 
1253 
1253 
1253 
125! 
1253 
1253 
125~ 

1253 
1 ~ :; ~. 

I -:--• . ' ... ·~ .. 
125~ 

125"' 

~ 

A 
~~ 

f 
M 
( 

T 
H 

GRI.B 
GRt.B 
GRAB 
GR~e 

GRAB 
GRAe 
GRI.l! 
GR~P. 

GRAB 
GR:.P 
&Rt. h 
GIU£:1 
GR/.EI 
GRAB 
GRAB 
GR.\B 
GRAE 
GRAB 
GiHfi 
GRI.fl 
GRAb 
GRAB 
GRAB 
GRAB 
GR/..B 
GR>S 
GRAR 
Gf'.o\B 
GR.t.fl 
G!H.f 
GIIAB 
G!UE 
GR:.R 
C.RA6 
GRAB 
GliAP, 
GRt.B 
GRAn 
G!HE 
GR:.B 
GRAB 
GR,I.ij 
r;;ur• 
c.!' :. ~ 
f , ;. l r· 
:;,..q. 
Gl\:01• 

~ 
!: 
;. 

T T 
] H 
D 1: 
r • 
- 1\ 

t: 
( 

£ 
E 
E 
E 
t. 

~ 
( 

f. 
t. 
( 

E 
[ 

E 
E 
E 
E 
c: 
E 
E 
( 

t: 
[ 

t: 
t: 
( 

£ 
E 
( 

t. 
( 

E 
[ 

L. 
t: 
( 

[ 

i: 
[ 

r: 
f. 

( 

L 
A 
T 

T 
u 
D 
E 

3'3165&0 
39l658C 
39 16'58 0. 
351€51: 0 
3916580 
J'H65ec 
3'316560 
3q16580 
391656G 
351658il 
39165~(j 

3916580 
3916580 
3S165BC 
3916580 
3<;16580 
3'Jl6580 
3916~eo 
3'?le5& 0 
39165&C 
3Slb580 
3916580 
3'Jl658 0 
3916580 
391£,5&0 
3916580 
3916580 
391656C 
3916580 
3Sl6580 
3916580 
3916560 
3916580 
391658() 
3916580 
39165P.O 
391655i) 
39165&G 
3'Hf..580 
3916580 
3916580 
3916~BQ 

~9165~·) 
J<! l (, ~ !'. [. 

39:l.r ... r 
;3t:; 1 f. ~h :; 

3916 ~ & (. 

L 
:1 

~" 
(, 

T 
u 
ij 

k 
E. 
f
c 
G 
0 
E 

7618510 1 
76le51 0 2 
7618510 3 
761S5l0 1 
7618510 :! 
7DlB510 1 
76le510 2 
761851C 3 
761.3510 1 
761851G 2 
76lo51u 3 
7618510 1 
7618510 2 
7618510 3 
761&510 1 
76185!0 1 
7618510 2 
7f.1B510 
"J!.l8C. lu .:. 
7611:1510 3 
H.1es1o 1 
7618510 2 
7618510 3 
7618510 1 
76lo5H 2 
761i1 5 10 3 
7618510 1 
761&510 2 
761851:1 1 
7618510 2 
7618510 3 
761851C 1 
7£,18510 .1 
761851ii 2 
76las1 o 3 
761&510 1 
76165H 2 
1e1es1o 1 
7£::1&51 L' 1 
761&~10 2 
7618510 3 
761851:) 
7f>18~H' 
7l.. 1 ~ ~. 1 G 
7l:J"!:::i 
H.l!>5H 
H:l fi 5H 

.. 
~ 

~ 

~ 

j 

r• 
;, 

R 
t. 
}I 

NO-DF-IND 
NQ-OF-lND 
NO -OF- INO 
~'J·Or·!~D 
r-.o-cr- HiD 
NO-OF-11\10 
NO-OF- !l>i) 
lliO-OF-!1\'u 
NO-OF'-!NO 
NO-OF~IND 

NO-Or-WC 
NO-OF·!t..O 
NO•OF•IND 
NO-OF-IND 
1110-0F- HID 
NO-OF-IND 
NO-OF•IkO 
"10-0F-!NO 
kO-vF- Zl\u 
NO-OF•!NO 
NO-OF-iNO 
NO-Of-IND 
NO~OF-lNO 

NO-OF•IND 
NO-OF-iND 
No-or-:r-.o 
NO-CF-:a~o 
Nu-oF- a:D 
NO-Of-1ND 
NO-OF·IND 
NO•OF-IND 
~0-0f"-INO 

NO-OF•IND 
~o-or- rt•D 
NO-OF-! N D 
NO-OF- IN 0 
NO•OF-IIIID 
"fll•CF-1"'0 
NO-Or-:ND 
NO-Or-!Nu 
NO-Of-INC 
N~-OI'"•!NO 
~c-or-H.D 

~~C -r.r -l NO 
~n: -c. r -:r~C 
-.;o-.::•·-; ~c 
:..J - GF-:r,o 

5 
p 

E 
c 
( 

5 

GREEIJ llORH 
GREEN WORH 
GR~EN IIORM 
ARtCKI~H W~T£P. CLA~ 
BR~CKISH WAl[R CLA~ 
BAL THIC CLAH 
~l.LTniC CLt.H 
fU.L THI C CL :.!'I 
MITCHELLS Ctt.~ 

HJTCHELLS CL.AH 
HlTCHt:llS CUM 
CYATHURA POLJT:. 
CYATHUR:. POLIP 
CYATHURA FOLIH 
(DOTE/. TR!LOBA 
COROPHlUH LACUST~E 

COROPHIUH t:.CuSTR~ 
LEPTOCHE!RUS FLUHULO~US 
LE?T0Ch£1RUS F~UMULG5~~ 
LEPTOCH(JRUS PLU~UlGSUS 
HEL IT.:. NIT 10;. 
HELIH NJTJOA 
HELIH NITIOA 
UNIDENTIFIED CHIRONOMID LARVAE 
UNJOE~TlF1EO CHJRO~GHIC t:.~V:.E 

UNIDENTIFIED CHIRONO~iO l~RVtE 
HlCRUiU LE lOY I 
~lCRUiU, LE!DYI 
HETERvHASTUS FILifORHI~ 
HETEROHASTUS FILIFOR~I$ 
HETEROHASTUS FILIFOR~IS 
CLA~ WC~H 
GR([tl IIORM 
GREEN WORM 
GREEN IIORH 
STREALOSPID P.ENEDICTI 
STREALOSPJO Bi:~EDJCTJ 
PI:LOSC(.IL[X SF 
6RACK!SH W/..TER CLA~ 
BP.ACKISH w:.TER CL:.~ 
8KACK!SH ~ATER CL:.~ 

~ ~LTHI C Cl ~I' 
fiAL'H1lC et.:.Y. 
l, t.L lH!C CU."· 
P' !l::t<oll :, (L~ ~~ 

MlTCh:.LLS CL:..'-'. 
~iTCtt:::LLS CL~Y 

~ 

( 

T 
H 
0 
0 

6'1 
6'1 
64 
t.'t 
0'1 
6'1 
6lt 
£t, 
64 
6'1 
ct. 
t.t; 
6't 
6'1 
t~ 
(,t, 

c'l 
(,t, 

tl. 
c.~o 

64 
t'l 
£,1, 

6'1 
a 'I 
6'1 
6lt 
6lc 
6lo 
6'1 
64 
6lc 
6't .... 
(,t, 

6lt 
61t 
til 
64 
cit 
6lo , .. 
64 

"" r.a. 
bt, 
£,:.. 

u 
N 
I 
T 
s 

COUNT 
COU~T 
COUNT 
COU~T 

CC.U~i T 
comn 
CGU ... T 
CC.UNT 
COUNT 
CvUIIil 
COUNT 
co urn 
COUt'4T 
COUNT 
CC•UNT 
COUNT 
ccur:r 
COUNT 
c .. t.~r 
COUNT 
COUNT 
COUNT 
COUNT 
COUI\T 
c cu~:T 
CCU/, T 
COUNT 
G'·U~T 

C~U"T 
COUNT 
COUt1 T 
COUNT 
COUNT 
C~UIIIT 

COUNT 
C\:•UNT 
COUI'H 
COUNT 
COUNT 
C::UNT 
CCUNT 
C\JUt>.T 
cc-ur.. T 
C:JU!I:T 
C ~UX T 

c ~ll~. i 
c:,u,.r 

v 
:. 
L 
u 
t. 

'I 

.15 
5 , 
~ 

12 
3 
7 
3 
3 

' ! .. ... 
3 
l 
! 
~ 

U!. 
E 

2t~ 
~ 

5 
10 

l 

• 2 
2 

21 
1': 

c; 

}1. 

13 
!6 

l 
l 
!:;, 

6 

"' J 
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.\ 235'3 BIOTA Xl G7689 870824 1253 GRAP :: J~jl6580 7618510 1 NO - OF-INO CYAT HUR £ POLITA 64 COUNT 11· 00. 
23{.0 BIOTA XlG ./68'1 8708241 125:!. G~AE E 3916560 761851C 2 NO-OF-INO CY ATHURA POLITA 64 COUN T 22.00 ;-I 

2361 BlOT.\ XI G768'i a7 0&2'1 12 53 GP. A F. t: ~91658~ 76la5lQ 3 NO - Of-I ND CYATHURA POLITA 64 CJUNT 12.00 
2lC.2 n!OH :l!r G7 t. :V3 1\7 ::15 2~ 125~ G~;. H l 3'il 6 58 J 76i 65! G 1 NO - CF-I NO CC ROPH!UM LACUSTRE ~A ccurn J .C~ 

2l6J BIOTA XI G7 68S 81~82' 1253 GR~ B E: 39 la580 76lBSl C 2 NO-OF·l~O COf\OPHl UM L~CUSTRE: f.'+ COUN T 1 • DG 
236'1 RlOTA )( 1 G ·r 6 9 ') 8 7 0 P 2 41 125 ~ Gl< AB !: J 9 165BO 761 & 51~ 1 NO-Of-IND l(PTOCHEIPUS PlUMULOSUS 6" COUN T t.oo 

"\ 2365 A! OTl WJ G7689 87 082 41 1253 GRAP. ( ~~1658 0 7G l ~5lu 2 NG-OF-INO LtPTOC H[IRUS PLU"ULOSU5 6o\ COUNT leGO 
2l6f. iH OU X! G16~~ P.7 08 2~ l25l G~An [ ~~16 5a C 76l a 51 G 1 NQ-OF-INO MELiTA NlT!~' 6• Ct'Lit.IT l o OC 
2367 ~ IOTA X I r.n,r.~ 6 70~ ?" l ~5 l c;~ r.p ( ~9 1£ 58 0 7&l S51D 1 NO-OF-IND HONOCULODES EDWARDS! S .. CvU~T ~.liO 

23,8 8 l OTA lCI G7689 87062" 1253 Gl\.\ 11 L. 391658G 76l n51C 1 NO•OF-IhO MUD CR'R 6" CO~Hl 1 .00 
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s L L 
~ A \1 I• ;j F. s 
T '~ f T ~~ ( f' H 

K :. p ; I G p p t !: u v . T D T !1 T r T ' c " c 1 ~· .. 
0 0 I A I £ I H u u 0 1\ 1 .. 1 L .·. ·~ 

8 I {i T , T 0 !: 0 iJ 0 A c 0 l u 
s .. II [ !: H [ ~. r £ ( H s D S ( 

-
2lb9 F!SH TISS X iF27~1 570413 0 U~!K NO\W 391.2'1)11 762q0f. '• 1 TCH~OHU~ . .2 9 r PP' - UIJ !1 . 16 
2370 FISH T!SS Xlf27111 R70413 il UNKNOWN 3512~1~ 762~0 ~ ~ l T~lCK£l . 311 PPM -U\1 o.o1 

l 2371 FiSH T!SS X!F~7~1 8 7 ~613 0 U~K tJiiW ~{ !9124111 762408 4 1 TIRON . ~~~ PPY. - LI\0 1!1 -93 
2372 FISH TlSS X lF21~1 e70~l3 u UI'H<NOIJN 3912•14. 7b2'10 f\ '- l T.t1 t. NG AN . 4 5 P P~- W".I G. S6 
237J FISH TISS XIF2741 &704 D (• U~I~N0\.1111 3912-'~ n 7c.2'1ilb'l 1 TZlNC . 4 b Prl'l - 1.1 .. E: . 11 

;l 23111 FlSH TISS XiF27~1 870413 0 Ut~KNOIJN 39124H 762t,08 't 1 TCOPP(R . 51 PPH- 11\/ 0 . 71 
2375 FISH TISS x:F27'1l 870413 C UNKNQI.It.: 3912'11'1 7&21l0 fl t, l \lA lc:RCON 0 2 ~ 6 rc~ C ENT 7~ o 0 0 
237h FISH TISS X<F'16l5 870-13 IJ Uti I< I~ CWI• ~91"2~& 7o21~ ~ D l TCHROMUM . 2~ FP.!'.-IJI.I O.f't 
2J I 7 FISH TlSS l ! f~ ~ l5 ~7 C~l3 u IJNKII.OI.IN 3914246 lb l l!~h 1 TNlCKEL 0 ~~ ;-,..~ - 1; ... c o :n 
2378 FISH TlSS XiF~~lS 870413 C U~IKNO\IN 391 t, 2'1£> 7~2 D O f.. 1 Tl~ON 0 "0 PPf'4 -1.11.1 2 ol 6 
2379 FISH TISS X l,~'ll5 87041J D UNKNOW~ 3Sl42'16 7621~~ 6 l TH~NGAN 0 "s r-r:-. - 1.1~ 0 . 32 

) 23AO FIS~ TISS XIF~~lS 870~13 ll UNKNO\.IN 391~2•6 7621306 1 TZINC 0 4EI PP~-1.1\J 3 o"~ 
23at FISH TISS XlF~415 87a•ll C UNKNO\Ifl: 391~2~6 762130£. 1 TCOPPER . 51 PPH- IJ\1 0 . 37 
2382 FISH TtSS XTF•IIlS 87G413 0 U~I<~JOWN 35142116 76,13~6 1 IJATCRCON • 2~ 6 PER CEN T 7~ o30 

.l 23il FISH TlSS X~F~715 a6121) () UNKNOLJN 39l'I~~C 762l2h0 1 TCHROMUH . 27 PPM - ~U lJ o GS 
236~ FISH TISS ~IF471S 861217 0 UNKNOWN 351t,~~O 76212&0 1 TNICKEL . 3" f'P" -111.' Ool\3 

I-' 2385 FISH TISS ~~F~715 86lLl7 0 U~K t\ O~N ~qlt,~C~ 7b212 BO 1 TIRON 0 • 0 PPH -1.1\J J . £>3 

.J~ 2J~b FISH TISS ~ iF47l~ 561 ~ 17 !: U~K ~.;OIJhl 3S!~-'IOC 76212R ~ l THANGA N 0 1,5 I'P~. -WI.I (j 0 ~c: 

23~7 ~TSH TISS Y ! F~715 B6J217 0 UNKNOIJN 391~40~ 7e2l2&0 1 TZINC 0 4f PPI'I - 1.11.1 ~ .l f 

23Sa FISH TlSS Xl~~715 861217 o ur~K'I:OIJr. l'HHOO 76212&:l 1 TCOPP[R . ~ 1 rP~- 1.11.1 Oo•H 

J 23r. 9 F!SH TISS XIF~7>5 861 2 17 ll UI.JKNOWN 39141100 76212 ~ 0 1 UAl£RCON o 2C~ F~~C(H T 75 . 5~ 
23~0 FiSH l!SS ~iF52c;!7 ~.;1:211 Co Ut' K N 0\4 :. 3~1615~ 76205Ga 1 TC~ROMUI'I 0 25 PPH- W:.I C,.Ci 
23il fiSH TIS5 XiF5297 &61 2 17 !) UNI<t.IO;JN J91el50 7e:05GG 1 TriiCI<El . !" ~r!-1 - 11 ·.: GoOD 
23~2 ~lSH TISS XIF S 297 861217 ~ U'-II< ~Out. 39i6150 7C 20500 l T I RON 0 'l u PPH-1.: .1 2 .1 5 
2393 FlSH TJSS XI~5297 861 2 17 0 UtJ.<NOio!N 3916150 7E::?OSOQ 1 TI"ANGAN . ~ S PP"(- 1.1\1 D.H 
239'1 FISH fjS$ YiF52 9 7 861217 0 UtiK iiOWN 3916150 7b2050 0 1 TZINC 0 ~o PPH-\1 1.1 lo 95 
2395 FISH TIS$ x:r ~ 297 ;61217 0 Ul'-:t<t~ \)1.1~ 3'iH.150 76 2 05CiG 1 TCO?PEP. 0 ~ 1 PP!'t-•._. Ooll 2 
23~& FISH rrss Xlf5 ~'i7 a&t217 [; li~H< ~OO:N 3916150 76~05 0 0 l WAT[RCON 0 2~6 ?(RC[~T 17.3~ 

23; 7 F!SH TIS~ Xl F~qub S61 2 17 ~ U:U<I'.OI:tl 351 5250 762CJ !.•C 1 TCIIROHU~ 0 2 ; PP,.., -UIJ c oll! 
23~8 F!SH TISS Xlf5 ~ 06 861217 D UN K ~; i)IJN l515 25G 76 2 03~0 1 TNlCKtL 0 3 • PP~ - wu D • C& 
23~ 9 FISH TISS XIF S qOo 8 b l 2 17 (i U"--KN OUN ~~15250 7~2~35 G l TJRO N . II 0 FPM-1./IJ l6o Hi 
2~\lO FtSH !ISS ~ p·~ ~\J ~ 3b 1?. 17 ~ UllK ~;OIJN J9 l ~ ~~ iJ 7U. u ::. ~ c 1 l •ll.NGAN 0 ~ 5 F·PI'I - \:11 Co 50: 
2~ 0 1 FiSH TISS XIF 5 40 ~ ! &1 2 1/ 1 VNIO. J\.1~. ~· l ~25 Q J;?:~~~ J T7l~C 0 6; ~PP'.- 1.1\1 6 . 'i2 
2~ ~ 2 r!Sn T!S ~ ~J> ~ 4 ~o ~61217 ·J t:NK '~ (·~ :, l9i 5 250 7&2~3 ~ 0 1 TCOPPER . 5 1 C?f4 •il~ !i. so 
z~ . J r:sr; ~i SS ~= ···. , .• :;. ac1: 17 l.Jf~ V " ~ .. · \ ~\t; ! c. :?SC 7!: :: V:! ~. :~ l ~ :. l [i\ (~H~ . ~ri F~~CE ~ T 64. 2' 
2~ 2 4 r&SH TIS S A :f5 7 2 ~ ~7u~ i l ( d~: l<~Co.f\ : :; l !' q; 6 1!- :! i:J ::'• : TChROI-IUI-I . 27 F-P .. ·Iol. ~.1 1 
2~ ; ~ rrs~ ~ISS ~iF~7 2 S ~ 7~4i3 C UII KI~Olol!~ y;:s":?" n ;: ~J :? ~ 1 TNlCKt.L 0 3 1o P P~ -10.: c. o2 
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----------- ----------------------------------------------- ~£01ACL=HIOTA -------------------------------------------------------- ---

Oi:S MEDIA SHTION Dtlf. T l ~~ SAHPM£TH TI OE ~[ ATHER L~TJTUDE LONG T ~O[ ~[ ~CODE PARAM SPECIES H[T ~OD UNITS VL LUE 

240b FISH TlSS XIF~725 ~70413 0 UNKNOWN 391542& 7622 3211 1 T I RO'o . 1,() F F M-;.; \l <:. 11 
2~37 FISH TISS Xlf5725 870413 D UNKI~OWN 3S1 S'I2o 7!>2232't 1 TMLNG.t. N . ItS PFI'I - 1.\1 Oolf. 
2~0~ FISH TISS X~F5725 870413 0 UII.KI,OWN 391542& 7£> 22324 1 TZ !III C . 46 F PI'-:.;\t 5. 4 5 
2~C9 FISH TISS XIF5725 870'113 3 lJNKNOUN 3915426 7D22!2lo 1 TCOPP[R . 51 PF- H- ',11.: C. 2 I 
2~10 FISH TISS Xlf5725 8701tl3 D UNKNOWI\t 3'315426 762232'1 1 WATER CON . 2C6 PERCE"NT 77 . &O 
2411 FISH TISS XIG~JOO 870413 3 UNKI~OWN 3'116155 7(,20 024 1 TC H~~HU~ . 2<; PPM• WII 0.11 
2412 FISH TISS XIG6300 .870413 0 UNKNOWN 3916155 762002lt 1 TtllC KEL . 34 PPM- II II 0.01 

~ 2~13 FISH TI~S XIG630C 870ltl3 0 UNKNOWN 3916155 7c2002-\ 1 TI~O ~J . 40 FPM-'o: W 2-52 
24111 FISH TISS XIG63il~ 87Glt13 0 UNKNOWN ~'316155 7620CH 1 THI.NGAN . ~!. PPM -IIIW 0.35 
2'15 FISH TISS XIG6300 87Qql3 0 UNKNOWN 3'316155 7620024 1 TZlNC . '18 PPH-11~ 4.3ci 
£41~ FlSH Tl ~ S XlG£>~3~ 870~13 :; U~K!HHW 3916155 71020024 l rc::Prr.R . ~~ ??!-\-\:\,; o.:n 
2417 FISH TISS XIGD300 B70ttl3 G UNKNOI./tJ 3'3Hl55 7620021; 1 W,ATE:.RCON . as F(RC[NT 78.2C 
2~18 CLAM TISS X!f271tl R61217 0 UfliKN0\111 3912'1 H 70240P.'I 1 TCHRO"'Ut'. . ~9 PPM-W\1 o.::s 
2Alq CLAM TISS XIF2741 861217 0 UNKNOWN 3'H241'1 7624 084 1 TNJCK(L . 3lt . PPM·WII 11.75 
2420 CL~H TISS XIF274l A61217 0 ll~KNOWN 3':112414 7624 G8lt l T I R(l~! . 4G PP~-WIJ 62.25 
2421 CLAK TISS XIF2741 e61217 0 UNKNOWN 3912ttH 762408lt 1 T!UNGt.N . 45 PPI'-Wil 7. F.<; 

... 2'2~ CLI.H TJSS XIF27lt1 861217 il UNKNOWN ; 3'312/tH 7a240Stt 1 TZlNC 1t6 PPM-WW ll.E~ . 
2~23 CLAM TlSS Xlf 2 71t1 E61217 0 UNKNOWN 37 12ltl q 7624084 1 TCOPPEP. . 51 PPH-WW lo~C 
24211 CLe~ TISS Xlf2741 861217 l) UNKNOWN 3912H'I 762408lt 1 WAi~RCON . 206 FE:RC(tH !!e.~ 0 

) 2'25 CLA~ TISS Xi f 5 ~ 06 870413 0 UNKNOWN 3915250 7620350 1 TCHROMUH . ~'3 PPM-WW 0.20 
2426 CL~M TISS Xlf5't06 670'113 D UNKNOWI'I ; 3915250 7620350 1 TII:ICKEL . 34 PPH-WII J.tt5 
2~27 CLAH TlSS XlF5~06 870~13 0 UNKNOWN : 3'315250 7620350 1 TIF.CN . 110 PP!'!-WII 32.\;7 

) 2~2B CL~H TlSS XIF5lt06 870~13 0 UNKNOWN 3'.)15250 7£.20350 1 HIO:.I~GAt~ . ItS PPH-WW q.c;3 
~ 

2~29 CLAH TISS XIF 5~06 870413 .) UNKNOWN I 3915250 7620350 l TZ H-!C ' 48 PPH-I:W E;.&s w ; . 
0 243~ CLAK T!SS XIFSlt3f> 670ltl3 0 m <KNOWN 3515250 1D2C350 1 TCOFPE.r! . 51 PPM-.:W }o}O 

) 2~31 CLAM T!SS XIF5406 870'1~3 0 Ut~KNOWN 3915l5~ 762035!) 1 loiAT ~RCOI\ . Ltlf> P£RCt:NT BI!.'3C 
2~32 CL.:.M T:SS XIF6 38 A 861217 UNKNOWN I 

3916150 7620500 ~q ?PH-WW c. 2( 0 1 TCHROHU"' . 
2~33 CL~H TlSS Xlf6388 861217 0 UNKNOWN 391615u 7E.20500 1 TNlCKtL . 34 PPH·w~ 3.35 
2434 CLAM TlSS XIF6388 861217 D UNKNOWN 3916150 7620500 l T!RON . '10 PPM-WW 67.73 
2435 CLAH TISS XIF6388 861217 0 UNKNOWN ' 3H615ti 7620500 1 THANGAN . 45 PPH-WW 8.79 
2436 CLAM TlSS XIF6~88 861217 G UNKNOWN 3916150 7620500 1 T ZI NC . -\8 PPI" -lol lol 9.';14 
2'137 CL.:.H T! SS x:F6388 861217 0 UNKNOWt.l f 351615!l 76205iJO 1 lC OP PrR 51 PPM •\11;: 1.3C . 
24JB CLAM TISS XIF6388 861217 0 UNKNOWN 3916150 7620500 1 wHtRCOfl: . 206 r-ERCt:tH 86.EO 
243~ CLAM TISS XJF6388 870413 0 UNKNOWN 3916150 7620500 I TCHROMUto! . 2<; PPM-WW 0.1 ~ 
2440 CL4H Tl SS XlF638B 870~13 0 UNKNOWN 3916150 7620500 l Hil CKtL . 3't PPM-Io\0 3.3<; 
2~41 CLAH TISS XJF6J89 870'113 0 UNKNOWN 3916150 7620500 1 TJ~ON . 4 0 PPM•\IW ~5.29 
2~42 CLAH TlSS XlF6388 87041~ 0 UNKNOWN ; 

3916150 7620500 1 l Mt.~(jAf! ~~~ PPH-~W lO.~t2 . 
24ft~ CLI.H TISS Xlf6388 870'113 0 UNKNOWN 3'31615il 762050& 1 TZ !r<C . It I' PFI"·W~ S.7c; 
24qq CLAH TISS XI F&388 870413 0 UNKNOWN 3'316150 7620500 1 'iCOP? i: R . 51 F?!-1-wll loll 
24~5 CLAM TlSS XiF63n8 &70ql3 0 UNKNOWN 3916150 7620500 1 WHERCON . 2u6 P[RCf.NT 89o'IO 
2~'16 CL~M TISS XIG&300 &61217 0 UNKNOWN 3916155 762002'1 1 TCHROiiUK . 2<; PPM-WI./ Oo3} 
2~'7 CLAM T!SS XIG630D 861217 0 UNKNOWN 3916155 7f>2002' 1 TNICKi:L . 34 PP~-Witr 5.51 
2~4B CLAH TISS XIG6300 861217 0 UNKNOWN .3'316155 762002" 1 TIRON . 4C PP'4-WW £!.77 
2~49 CLAM T!SS XIG~JO~ 861217 0 ~NKN\hl"- I 3'316155 7620021t 1 T,..ANGAN . 45 PPH•IJW 11.93 
2450 CLAH TISS XJG6 ~ 00 861217 & UNKNOWI~ I 3916155 7620G21t 1 T Z It4C . 48 PPM-Iohl 12.77 
2~51 CLAM T!SS XJGo300 861217 0 UNKNOWN 3<;1&155 7620 0 2'1 l TC OF?(i\ . 51 PPI'I-WW 1.:n 
2~52 CLAM TISS XlG6300 861 2 17 0 UNKNOWN 3916155 762002'1 I WAHRCOt; . 2Gl. HRCC~T il'3.50 
2'53 CLAH TISS XI G7689 870'113 0 UNKN OWN 3'316580 7618510 l TCii~Q"'UM . 20: PPM-W., 0.15 
2~51t CLAM TI SS X!~768 Y B7v~tl 3 ~ UNKNOWN 3CJ165sv 7618510 1 Ttll Cr<E L . 3lt FPK-Ioltr 3.:c; 
2 ~'5· , CLAM T!SS XJG76 e'J 1'70'113 il lJIIJt<:~O\IN 391 6580 761 8 510 1 T !; ilN . H f PM- \iW 3 ;.: . ~ 4 

2 ~ ~~ CLL~ T!SS X!G7L~ ~ ~7C4l! ;J 11'\: K'IO ·,W ~9lf.~8(! 7n1tiSiC 1 T I'H,f,AP; . 1, !'; P l'~-1< 1.: (:.11(. 

'£• "i 1 C L ~ !-! il S~ x; c. H. ~ <; I 'I :J t.I .! , 
·' ·~· ,, (' .1/ , 3Slt.,r-f..C 76 j ~ :.1 :. 1 T .., ~ ' • . . ~ ~ . 1,~ ;: P;.'-·.~· -. . l 

2~ ~~ CL:" T!SS XIG7 1~ 9 E70'ti ! -, \.J ~.K t.(jl.ll\ .3<;1 E-5AO 7b 16 ')l ii 1 l fjPPt_f; r , 
r r•· -~o-u 1 - ~ - . ~ . ·~ 

2~5? CLAM TI ~ S X!G76~ 9 &70,1 .3 0 UII:Kt4 0\IN ~$1&5€10 7<> 11\510 1 WAHHON . 2 :· f, ;. U: C.:. T ";: . ~ t 


