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FOREWORD 

The tenth annual data report represents the results of 
monitoring of the Hart-Miller Island dredge containment facility 
conducted from August 1990 through August 1991. Data reports from 
the principal investigators are included. Also included are 
printouts for the Resource Monitoring Data Storage System. There 
is no data from Project I because the scope of work is limited to 
scientific coordinating and data management. This data report 
serves as a companion to the associated interpretive report 
entitled "The continuous state Assessment of the Environmental 
Impacts of Operation of the Hart-Miller Island Containment 
Facility, Tenth Annual Interpretive Report." 
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PART 1: SEDIMENTARY ENVIRONMENT 

Lamere Hennessee, James M. Hill, and June Park 

INTRODUCTION 

This report partially fulfills the requirements of a contract 

(#291655) with the State of Maryland to assess the environmental 

impacts of construction and operation of the Hart-Miller Island 

Dredged Material 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 containment 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 tenth year of moni taring. Sampling sites (Fig. 1-1) were 

located in the field by means of the LORAN-e navigatio~al system. 

For the past eight years, the same LORAN X and Y TDs (time delays) 

have been used to locate the stations that were established during 

the initial phase of this project. The repeatability of LORAN-e 

navigation, that is, the ability.to return to a location at which 

a navigation fix has previously been obtained, is affected 
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The Hart-Miller Island Containment Facility and 
vicinity with locations of the surficial sediment 
and core stations sampled during the tenth year of 
exterior monitoring. 
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primarily by seasonal and weather-related changes along the signal 

transmission path. Data recorded in 1982 from the U.s. Coast Guard 

Harbor Monitor at Yorktown, Virginia provide an approximate range 

of repeatable error. That year, variations in the X-lines amounted 

to 0.256 units and, in the Y-lines, 0.521 units. In the central 

Chesapeake Bay, one X-TD unit equals approximately 285 m (312 yd) 

and one Y-TD unit, 156 m {171 yd). Therefore, when a vessel 

reoccupies an established station in the Bay region, it should be 

within about 100 m (109 yd) of its original location (Halka, 1987). 

LORAN-e TDs were converted to 'corrected' latitudes and longitudes 

(NAD 1927) using a computer program that incorporates the results 

of a LORAN-e calibration in Chesapeake Bay (Halka, 1987) . The 

LORAN-e TDs, latitude, and longitude for each station are listed in 

Table 1-2. 

Surficial sediment samples were collected in November 

1990 (Cruise 24) and April 1991 (Cruise 25). During the. ~inth year 

of monitoring, the number of sampling stations was doubled in 

response to the detection of abnormally high Zn levels in sediments 
' ' 

near spillway #1 (Hennessee and Hill, in press) . The expanded 

sampling plan was retained throughout the tenth year. ~n November 

1990, 60 sites, including all of the box core (BC) stat~ons, were 

occupied. In April 1991, sediment samples were collected at 63 

stations. During that cruise, six new stations were added north of 

the dike, based on the likely .path of effluent discharged from 

spillway #2 (Johnson et al., 1989). 

Undisturbed samples of the upper 8-10 em of the 
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sediments were obtained with a dip-galvan ized Petersen s ampler. At 

least one grab sample was collected at each station for textural 

and trace metal analyses. During the November cruise, a second 

grab sample was taken for organic contaminant analysis at 12 

stations (3, 19, 21B, 23, 24, 25, 28, 30, 34, 36, BCJ, and BC6). 

Budgetary constraints during the tenth year res ulted in a decision 

to collect and analyze organics samples only once a year. 

Consequently, none of the sediment samples collected in April 1991 

was analyzed for organic constituents. Triplicate grab s amples 

were collected at eight stations (11, 12, 16, 24, 25, 28, BC3, and 

BC6} in both November 1990 and in April 1991 . Upon colle cti on, 

each sediment sample was described lithologically (Tables 1-3 and 

1-7) and subsampled. 

Sediment and trace metal subsamples were collected 

using plastic scoops rinsed with distilled water. These samples 

were taken several centimeters f rom the top, below the flocculent 

layer, and away f rom the sides of the sampler to avoid possible 

contamination by the grab sampler. They were placed in 18-oz 
I 

"Whirl-Pak11 bags. Samples designated f or textural analysis were 

stored out of direct sunlight at ambient temperatur~s: Those 

intended for trace metal analysis were r efr igerated and maintained 

at 4°C until processing. 

Subsamples for organic analysis were collected with an 

aluminum scoop (also rinsed with distille d water), placed in pre-

treated glass jars, and immediately ref rigerated. They were 

delivered to the Mary~and Environmental Service (MES) office at the 
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containment facility, then transferred to Martel Laboratory 

Services, Inc. for analysis . 

In April 1991, gravity cores were collected at the 

seven BC stations and at stations 5, 12, and 25 (Fig. 1-1). A 

Benthos gravity corer {Model #2171) fitted with clean cellulose 

acetate butyrate (CAB) liners, 6.7 em in diameter, was used. Each 

core was cut and capped at the sediment-water interface and 

refrigerated until it could be x-rayed and processed in the lab. 

LABORATORY PROCEDURES 

Radiographic Technique 

Prior to processing, the upper 50 em of each core were 

x-rayed at MGS, using a TORR-MED x-ray unit (x-ray settings: 90 

kv, 5 mas, 30 sec). A negative x-ray image of the core was 

obtained by xeroradiographic processing. On a negative 

xeroradiograph, denser objects or materials, such as shells or 

sand, produce lighter images. Objects of lesser density permit 

easier penetration of x-rays and, therefore, appear as darker 

features. The xeroradiographs are reproduced in an appendix to the 
\ 

Tenth Year Interpretive Report. 

Each core was then extruded, photogr~phed, and 

described. Visual and radiographic observations of the. c'ores are 

presented in an appendix of this report. On the basis· of these 

observations, sediment samples for textural and trace metal 

analyses were taken at selected .intervals from each core. 

6 
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Textural Analysis 

In the laboratory, subsamples from both the surficial 

g+abs and gravity cores were analyzed for water content and grain 

size composition (sand-silt-clay content). Values of the measured 

textural parameters are tabulated separately for the surficial 

samples (Tables 1-4 and 1-8) and for the core subsamples (Table 1-

11. 

Water content was 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 was 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 sedimentological procedures det3cribed in 

Kerhin et al. (1988). The sediment samples were pre-tr~ated with 

hydrochloric acid and hydrogen peroxide to remove carbonate and 

organic matter, respectively. Then the samples were wet sieved 

through a 62-~m mesh to separate the sand from the mud (silt plus 

clay) fraction (see Table 1-1 for the definitions of sand, silt, 

and clay). The finer fraction wa's analyzed using the pipette 
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method to determine the silt and clay components (Blatt et. al., 

1980). Each fraction was weighed; percent sand, silt, and clay 

were determined; and the sediments were categorized according to 

Pejrup's (1988) classification (Fig. 1-2). 

Trace Metal Analysis 

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 standard flame (Fe, Mn, Zn) or furnace (Cr, cu, Ni) atomic 

absorption spectrophotometry. This 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 anq Helz, 1981; Cantillo, 1982). Trace 

metal concentrations of surficial samples are reported in Tables 1-

5 and 1-9; those of ,core subsamples are given in Table 1-12. 

Enrichment factors are also tabulated separately for surficial 

samples (Tables 1-6 and 1-10) and core subsamples (Table 1-13) . 

The MGS laboratory followed the 

handling and preparing trace metal samples: 

steps below in 
' 

1. Samples were homogenized in the 11Whirl-Pak" ba,gs in which 
they were stored and refrigerated (4°C). 

2. Approximately 10 g of wet sample were drawn into a 
modified "Leur-Loc11 syringe fitted with a 1. 25 mrn 
polyethylene screen, used to remove shell material and 
large pieces of detritus. 

3. Sieved samples were disaggregated in high-purity water and 
dried overnight at 110°C in teflon evaporating dishes. 

4. Dried samples were then hand-ground with an agate mortar 
and pestle :2!-nd stored in "Whirl-Pak" bags. 

8 
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Figure l-2: Pejrup's (1988) classification of sediment type. 
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5. Samples were weighed (0.25 ± 0.0002 g) into a drill-point 
graphite crucible ( 7. 8 cc val. ) and mixed with LiBO.., 
(0.75 ± 0.01 g). 

9 

6. The crucibles were placed in a highly regulated muffle 
furnace at 930 ± 5°C for 20 min. 

7. The molten beads produced by heating were poured directly 
into teflon beakers containing 100 ml of a solution 
composed of 4% HN03 , 1000 ppm La (from La(N03 ) 3), and 2000 
ppm Cs (from CsN03), and stirred for 10 min. If 
dissolution did not occur within 30 min, the solution and 
bead were discarded and the sample was re-fused. 

8. The dissolved samples were transferred to polyethylene 
bottles and stored for analysis. 

All surfaces that came into contact with the samples were acid 

washed (3 days 1:1 HN03; 3 days 1:1 HCl), rinsed six times in high 

purity water (less than 5' mega-ohms) , and stored in high-purity 

water until use. 

The dissolved samples were analyzed with a Perkin-Elmer atomic 

abscirption spectrophotometer (Model #3030B) using the method of 

bracketing standards (Van Loon, 1980). The instrumental parameters 

used to determine the solution concentrations of cr, Ni, Zn, and cu 

were the recommended, standard F.A.A.S. conditions given in the 

' Perkin-Elmer manuals. Fe and Mn were analyzed using an acetylene-

nitrous flame in order to eliminate interferences due to Al and Si 

(Butler, 1975). Blanks were run every 12 samples, and National 

Institute of standards and Technology (NIST) Standard Reference 

Material #1646 (Estuarine Sediment) was run five times every 24 

samples. 
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PART 2: BEACH EROSION STUDY 

Robert Cuthbertson 

INTRODUCTION 

Since the spring of 1983, the Maryland Geological survey (MGS) 

has been assessing the erosional problems affecting the 

recreational beach between Hart and Miller Islands. This year, the 

primary objectives of the study were to determine net sediment loss 

from the beach and to identify areas in which sediment was eroding 

or accreting. 

METHODOLOGY 

Ten profile lines were surveyed along the recreational beach 

to assess the changes occurring from the center line of the dike 

roadway to approximately 30 ft offshore (Fig. 2-1) . The ten lines 

were surveyed three times during the study year: May 1990, 

February 1991, and May 1991. 

Profile elevations were transferred directly from Maryland 

Port Administration (MPA) bench mark number 281614 (elevation = 

14.57 ft MLW), located approximately 22ft east of the center line 
I 

of the dike roadway at station 3 0+00, and from bench marks 

established along the chain link fence by the Great Lak~s Dredging 

Company (Fig. 2-1). 

Initially, the location of each profile station ·along the 

center line of the dike roadway was established as described in 

Hennessee et al. (1990). During subsequent surveys, the center 

line of the dike roadway was located by measuring 1J ft east of the 

chain link fence with a fiberglass tape. An automatic level 

ll 
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was set up along the center line of the dike roadway. The level 

was then aligned with the orange marks painted on the fence from 

earlier surveys. Alignment of the level with the orange marks 

ensured repeatability in measuring the same azimuth down the 

profile as earlier surveys. 

Through May 1989, profiles were measured from the center line 

of the dike roadway downslope in 50 ft increments and at obvious 

changes in elevation. The water line and elevations below mean low 

water were also recorded. By September 1989, the area between the 

chain link fence and the snow fence was stabilized with two berms, 

drainage ditches, and vegetation. The area between the chain link 

fence and the snow fence was eliminated from subsequent profiling 

sessions. Elevations were transferred from the center line of the 

roadway to wooden stakes placed several feet bayward of the snow 

fence. The transfer of elevations was necessary to reduce or 

eliminate elevation recording errors introduced by the stadia rods 

bending in the wind. 

Distance and elevation data from the three surveys conducted 
I 

during the monitoring year are tabulated in Tables 2-1 through 2-3. 
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Table 1-1: Wentworth size nomenclature· 

Diameter (nun) 

> 2 . 00 

1.00 to 2.00 
o. 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 

• from Folk (1974) 

Phi (<f>) 

< -1.0 

o.o to 
1.0 to 
2.0 to 
3.0 to 
4.0 to 

8.0 to 
> 8.0 

Wentworth size class 

gravel 

-1.0 very coarse sand 
0.0 coarse sand 
1.0 medium sand 
2.0 fine sand 
3.0 very fine sand 

4.0 silt 
clay 

17 

gravel 

sand 

mud 



Table 1-2: LORAN-e and geographic coordinates of stations sampled 
during the tenth monitoring year 

Corrected" 
Station number LORAN-e time delays latitude(N) longitude(W) 

MGS RMDSS X y (deg, min, sec) 

2 XIF3638 27640.8 42888.1 39 13 32.2 76 23 43.8 
3 XIF3430 27636.5 42886.5 39 13 21.7 76 22 58.1 
4 XIF4126 27637.3 42895.6 39 14 5.4 76 22 35.5 
5 XIF4221 27635.4 42897.0 39 14 10.8 76 22 7.9 
6 XIF4317 27633.4 42898.5 39 14 16.6 76 21 38.9 
7 XIF4609 27631.0 42902 . 6 39 14 34.5 76 20 56.0 
SA XIF5009 · 27632.3 42906.5 39 14 53.8 76 20 57 . 7 
9 XIF4806 27629.9 42905 . 2 39 14 46.1 76 20 33 . 9 
10 XIF5203 27630.0 42909.7 39 15 7.6 76 20 19.3 
11 XIF5501 27630.2 42913.4 39 15 25.3 76 20 8.7 
12 XIF5805 27633.3 42917.4 39 15 46.3 76 20 31.2 
13 XIF6008 27635.5 42919.7 39 15 58.6 76 20 49.1 
14 XIF6407 27636.1 42924.0 39 16 19.5 76 20 41.0 
15 XIF5917 27639. 2• 42917 . 2 39 15 49.1 76 21 41 . 7 
16 XIF5722 27641.1 42914.9 39 15 39.5 76 22 12 . 4 
17 XIF5427 27642.6 42911.4 39 15 23.8 76 22 42.7 
18 XIF5232 27643.9 ~2908.0 39 15 8.6 76 23 10 . 2 
19 XIF3620 27632.3 42889.0 39 13 30.8 76 21 59.3 
20 XIF3064 27638.1 42881.4 39 12 58.6 76 23 35.1 
21B XIF5505 27632.1 42912.9 39 15 24.1 76 20 32.9 
22 XIG7589 27631.7 42939.2 39 17 29.0 76 18 55.7 
23 XIF4642 27646.8 42900.5 39 14 35.0 76 24 11.5 
24 XIF5302 27629.8 42909.0 39 15 4.1 76 20 19.3 
25"" XIF4405 27629.7 42900.4 39 14 23.2 76 20 48.3 
26 XIF4016 27633.6 42895.0 39 14 0.1 76 21 53 ;6 
27 XIF2038 27637.4 42869.7 39 12 2.7 76 24 8.1 
28"" XIG5699 27629.4 42915.1 39 15 33.0 76 19 53.0 
30 .. ' ;>\ 1\:1 ;o~ o 27624. 3' 42896.1 39 13 59.2 76 19 59~. 5 
31 27625.5 42890 . 0 39 13 31.0 76 20 35.0 
32 27627.0 42879.0 39 12 39.8 76 21 31.3 
33 27631.0 42879.0 39 12 42.5 76 22 18.9 
34 •• ~,v.?Pll /,., f .?3J527633. 4 42884.9 39 13 12.0 76 22 26.8 
35 27630.0 42895.0 39 13 57.7 76.21 10.8 
3 6"" j. \ (:;:r 1- ~ (pl( 27602.6 42884.7 3 9 12 51.0 76 ~6 23.3 
40 "'' r-: VJ\.{1"1 27641.2 42923.6 39 16 21.0 76 21 43.0 
41 '1-.\l:r 'o ?J 0 9 - 276.39.0 42929.6 39 16 48.0 76 20 55.0 
42 j.\ lv l 5 01 27637.4 42938.2 39 17 28.0 76 20 6.0 
43 "'\G \ott9S 27633.8 42931.6 39 16 54.0 76 19 47.0 
44 Y... \ b- lo~qLf 27630.0 42924.9 39 16 20.0 76 19 26.0 
45 J\.1 \::7 'D 'l~4 27627.1 42932.2 39 16 53.0 76 18 26.0 
51 27631.5 42916.3 39 15 40.0 76 20 14.0 
52 27631.0 42918.7 39 15 51.0 76 19 59.0 
53 27626.6 42917.0 39 15 40.0 76 19 13.0 
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Table 1-2 (con' t) : LORAN-e and geographic coord.inates of stations 
sampled during the tenth monitoring year 

Station number 
MGS RMDSS 

58 ~ 1~ 5').0 '}.. 
59 '1..tb 'Jl00 
60 
61 
63 
64 ~ \ b '-\ G'\"\ 
65 1-.\~ 4G"r) 
67 
69 
70 
71 J"-ll6t\'J Of 
80 
81 Alb 3qo ;...-
85 
87 
95 Kl~ bl'b 3 
98 
BC-1 
BC-2 
BC-3 
BC-4 
BC-5 
BC-6 
BC-7 

XIF4024 
XIF4285 
XIF4615 
XIF4703 
XIF6388 
XIF5925 
XIF4964 

LORAN-e time delays 
X y 

27629.4 
27628.6 
27627 . 7 
27626.2 
27628.6 
27627.0 
27625.0 
27625.6 
27631.3 
27628.2 
27626.4 
27628.5 
27625.0 
27643.4 
27632.1 
27623.3 
27624.3 
27635.7 
27630.7 
27633.3 
27628.5 
27627 . 8 
27643.4 
27645.0 

42910.1 
42910.2 
42910.3 
42910.5 
42906.8 
42907.5 
42907.7 
42904.7 
42900.6 
42901.4 
42901.7 
42897.0 
42895.3 
42882.8 
42872.6 
42922.7 

' 42917.3 
42894.5 
42897 . 6 
42901.9 
42904.0 
42920.1 
42917.1 
42904.6 

Corrected" 
latitude(N) longitude(W) 

(deg, min, sec) 

39 15 
39 15 
39 15 
39 15 
39 14 
39 14 
39 14 
39 14 
39 14 
39 14 
39 14 

- 39 14 
39 13 
39 13 
39 12 
39 16 
39 15 
39 13 
39 14 
39 14 
39 14 
39 15 
39 15 
39 14 

9.0 
9.0 
9 . 0 
9.0 

53.0 
55.0 
55.0 
41.0 
25.0 
27.0 
27.0 
6.0 

56.0 
9.0 

13.0 
5.0 

40.0 
59.1 
10.5 
32.6 
39.5 
55.6 
51.4 
53.2 

76 20 11.0 
76 20 1.0 
76 19 50 . 0 
76 19 32.0 
76 20 13.0 
76 19 51.0 
76 19 27.0 
76 19 45.0 
76 21 7 . 0 
76 20 27.0 
76 20 5.0 
76 20 46.0 
76 20 10. a· 
7 6 _2_4_ 3-47 0--
76 22 54 . 0 

• 76 18 15.0 
76 18 45.0 
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 

I 
• Latitude and longitude were derived from LORAN-e TDs using a 
computer program that incorporates the results of a LORAN-e 
calibration in Chesapeake Bay (Halka, 1987). 

" Coincides with a benthic station 
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Table 1-3: Field descriptions surficial sediment samples 

station 
number 

2 

3 

4 

5 

6 

7 

collected on November 7, 1990 (Cruise 24) 

Water 
depth 
(ft.) 

5 

12 

10 

15 

13 

15 

Description 

No floc; clean, well-sorted, dark yellowish 
brown ( 10 YR 4/2) • fine sand; a few Rangia 
cuneata, 3 ern long, articulated - some al i ve, 
yellowish white shells; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2-3 ern of sof t, fluffy, fine to 
very fine sandy mud; no shells in floc layer; 
overlies soft, grayish black (N2) sandy mud; 
shell hash, a few· articulated (dead) and 
disart.iculated Rangia, 2-4 ern long, occur in 
patches; plant matter; no odor 

Dark yellowish brown ( 10 YR 412) floc layer 
consisting of 3-4 ern of soft, smooth mud; a 
few Rangia, 1-2.5 ern long, mostly 
dis articulated, some 1 i ve; over 1 ies smooth, 
sticky, dark gray ( N3) mud, . neither soft nor 
f irrn (color and texture are more typical of 
modern Bay mud than of "fluid mud" layer); a 
few Rangia shells; no odor 

Floc layer of soft, smooth, dark yellowish 
brown (10 YR 4/2) mud; overlies soft, smooth, 
greenis·h gray to dark greenish gray ( 5 GY 5 I 1) 
mud (only difference between two layers is 
color fluffy mud throughout), slight 
increase in firmness with depth; no shells in 
grab; no odor 

Thin ( <1 ern) , shelly floc layer of soft, 
watery, dark yellowish brown (10 YR 4/2) mud; 
some disarticulated Rangia, 2-4 em long; 
overlies smooth, grayish black (N2) mud; some­
many juvenile Macoma (?}, 0.5 em long, mostly 
disarticulated; some worms; no odor; little 
evidence of "fluid mud" layer 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 3-4 ern of soft, very slightly 
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gritt y mud; overlies sof t, grayish b lack .(N2) 
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Table 1-3 (con' t) : Field descriptions surficial sediment . 

Station 
number 

.7 

SA 

9 

10 

11 

12 

13 

Water 
depth 
(ft.) 

8 

17 

13 

12 

9.5 

6 

samples collected on November 7, 1990 (Cruise 
24) 

Description 

mud; a few articulated (live) Ranqia at top of 
layer, 3-4 ern long; a few Macoma; plant 
matter; no odor 

Floc layer of soft, dark yellowish brown (10 
YR 4/2), fine sandy mud; no shells in floc 
layer; overlies mottled olive gray (5 Y 4/1) 
and dark gray to grayish black (N2. 5) sandy 
mud; a few Rangia; burrows; plant matter; lots 
of wood fragments 

Shelly floc layer consisting . of 2-J em of 
soft, soupy, slightly gritty, dark yellowish 
brown (10 YR 4/2) mud; a few disarticulated 
juvenile Rangia; overlies mottled olive gray 
(5 Y 4/1), dark gray (NJ), and grayish black 
(N2) mud, very slightly gritty, neither soft 
nor firm; a few articulated and disarticulated 
Macoma; worms; burrows; no odor 

No floc; dark yellowish brown (10 YR 4/2) and 
medium dark gray (N4), slightly muddy medium 
sand; a few disarticulated Bangia, 2 em long 

I 

No floc; clean, medium sand, a little mud; a 
few disarticulated Rangia; heavy minerals 

Dark yellowish brown (10 ~R 4/2) ·floc layer 
consisting of 1-2 em of gritty, watery mud; 
many disarticulated Ranqia; overlies soft, 
smooth, very cohesive, slightly gritty, dark 
gray to grayish black (N2.5) mud; a few 
disarticulated Ranqia; no burrows; no odor 
(first grab sample described; all three look 
similar) 

No floc; dark yellowish brown (10 YR 4/2), 
well-sorted, medium sand; Rangia, mostly 
disarticulated, some live, 1-4 em long; heavy 
minerals 
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Table 1-3 (con' t) : Field descriptions surficial sediment 

station 
number 

14 

15 

16 

17 

18 

19 

Water 
depth 
(ft.) 

11 

8.5 

8.5 

7 

7 

15 

samples collected on November 7, 1990 (Cruise 
24) 

Description 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 1-2 em of soft, smooth, fluffy 
mud; overlies a layer of dark gray (NJ) mud 
that differs from the floc layer only in color 
- texture is the same; a few disarticulated 
Rangia, 2.5 em long; no burrows 

Shelly floc layer, 3 em thick, consisting of 
soft, smooth, dark yellowish brown (10 YR 4/2) 
mud; adult Rangia, mostly alive; overlies 
soft, dark gray (N3) mud; disarticulated 
Rangia, 2-4 em long; no odor . 

Dark yellowish brown {10 YR 4/2) floc layer 
consisting of 3-4 em of smooth, fine sandy 
mud; overlies mottled grayish black (N2), 
olive gray (5 Y 4/1), and dark yellowish brown 
(10 YR 4/2) fine to very fine sandy mud; many 
articulated and disarticulated adult Rangi a at 
top of layer, a few Rangia at depth, shell 
hash; burrows, some oxidized; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 1-2 em of smooth mud; many adult 
Rangia, mostly disarticulated, some live; 
overlies mottled dark gray {N3) and olive gray 
(5 Y 4/1) smooth mud, neither soft ~or firm; a 
few shells; lots of burrows; plant matter; no 
odor 

Floc layer of smooth, soupy, dark yellowish 
brown (10 YR 4/2) mud; a few juvenile Rangia, 
1 em long; plant matter; overlies mottled dark 
gray (NJ) and olive gray (5 Y 4/1), smooth, 
cohesive mud, neither soft nor firm; a few 
Rangia; burrows, some oxidized; no odor 

Dark yellowish brown {10 YR 4/2) floc layer 
consisting of 1-2 em of soft, smooth, watery 
mud; overlies smooth; dark gray (NJ) mud; very 
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Table 1-3 (can't) : Field descriptions surficial sediment 

Station 
number 

19 

20 

21B 

22 

23 

24 

Water 
depth 
(ft.) 

12 

11 

9 

8.5 

15 

samples collected on November 7, 1990 (Cruise 
24) 

Description 

shelly more shell than sediment, many 
disarticulated oyster shells and shell 
fragments; no odor (description applies to 
first grab collected; second grab has more 
shells than first) 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 1-2 em of soupy, gritty mud; 
overlies cohesive, dark gray to grayish black 
(N2 . 5) · mud, uniform in color except for 
burrows, neither firm nor soft; some Rangia at 
top of layer, 2-4 em long, some 
disarticulated, many live; some Rangia at 
depth, also some disarticulated, unbroken 
Macoma, 2 em long; no odor 

No floc ; dark yellowish brown (10 YR 4/2) 
medium sand; a few disarticulated Rangia, 2 . 5 
em long; heavy minerals; no odor 

Dark yellowish brown { 10 YR 4 I 2) floc layer 
consisting of 2-3 em of soft, soupy, very 
gritty, fine sandy mud; overlies olive gray (5 
Y 4/1) · and dark gray to grayish black (N2.5) 
fine sandy mud, with pockets of olive gray (5 
Y 4/1) medium sand; some Rangia, layered just 
below floc, 2-4 em long, disarticu~ated, some 
live; a few Bangi a at depth; plant matter 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2 em of gritty, fine to very 

~ fine sandy mud; many j uvenile Bangia; overlies 
6-cm thick layer of firm, olive gray (5 Y 4/1) 
and grayish black (N2) mud; a few 
disarticulated Rangia; plant matter; overlies, 
in turn, a layer of dark greenish gray (5 GY 
4/1) mud, softer than layer above; burrows 

Thin (1 em), shelly, dark yellowish brown (10 
YR 4/2) floc layer of fine sandy mud or muddy 
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Table 1-3 (can't): Field descriptions surficial sediment 

Station 
number 

24 

25 

26 

27 

28 

water 
depth 
(ft.) 

16 

14 

13 

17 

samples collected on November 7, 1990 (Cruise 
24) 

Description 

fine sand; a few Bangia and oyster shells in 
floc layer; overlies greenish black (5 GY 2/1) 
fine sandy mud, shelly throughout; a few 
Bangia and oyster shells; no odor (drifted 
about 0.1 lane between second and third grabs) 

Thin (<1 em), shelly floc layer of soupy 1 

gritty mud; many disarticulated Bangia, 0.5-4 
em long; overlies mottled grayish black (N2) 
and l:Hack (N1) , smooth, cohesive 1 slightly 
gritty mud; a few disarticulated Macoma, 2-2.5 
em long; a few burrows; worms; no odor 
(description applies to first grab collected) 

Thin (<1 em), dark yellowish brown (10 YR 4/2) 
floc layer of slightly gritty, watery mud; 
overlies sticky, dark gray to grayish black 
(N2.5) mud; neither soft nor firm; somefmany 
Bangia, mostly articulated, . sea ttered 
throughout layer, 2-2.5 em long; a few 
articulated {dead) Macoma, 2 em long; some 
worms; burrows, some oxidized; no odor 

Dark yellowish brown (10 YR 4/2) fioc layer 
consisting of 2-3 em of slightly gritty mud; a 
few disarticulated Bangia in floc layer, 2.5 
em long; overlies mottled dark yell9wish brown 
(10 YR 4/2), dark gray (N3), and olive gray (5 
Y 4/1) , fairly firm, lumpy mud; a few 
articulated and disarticulated Rangia, 2.5 em 
long, disarticulated Macoma, 2 em long; 
burrows; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2-3 em of fine to very fine 
sandy mud; overlies soft, grayish black (N2) 
medium to fine sandy mud, sand pockets, some 
clay lumps; many Bangia, 2.5 em long, 
di·sarticulated, some live, layered just below 
floc; a few Rangia at depth, also 
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Table 1-3 (con't): Field descriptions surficial sediment 

Station 
number 

28 

30 

31 

32 

33 

Water 
depth 
(ft.) 

15 

15 

14 

15 

samples collected on November 7, 1990 (Cruise 
24) 

Description 

disarticulated, some live; burrows; no odor 
(description applies to first grab) 

Floc layer, 1-2 em thick, of soft, smooth, 
dark yellowish brown (10 YR 4/2) mud; overlies 
soft, smooth, dark gray (N3) mud mottled with 
dark yellowish brown (10 YR 4/2); many 
disarticulated Rangia, 2.5 em long, just below 
floc, no Rangia at · depth, a few articulated 
and disarticulated Macoma, 2.5 em long, some 
live; no odor 

Floc layer, · 2-3 em thick, of smooth, dark 
yellowish brown (10 YR 4/2) mud; some/many 
disarticulated Rangia in floc layer, 1-4 em 
long, a few oyster shells, 1-2.5 em long; 
overlies smooth (no grit), sticky, cohesive, 
dark gray to grayish black (N2.5) mud, uniform 
in color; a few disarticulated Rangia and 
oyster fragments; worms; no odor 

Moderate brown ( 5 YR 3 I 4) floc layer 
consisting of 2-3 em of soft , soupy, slightly 
gritty mud; overlies cohesive, dark'gray (N3) 
mud; some;many Rangia just below floc layer, 
2-4 em long, some disarticulated, some live; 
some Macoma and Rangia (1-2.5 em long, 
disarticulated, in scattered pockets) at 
depth; some worms; a few burrows, some 
oxidized, some Macoma burrows; no o~or 

Moderate brown ( 5 YR 3/4) f lac layer 
consisting of 2-3 em of soft, fluffy, very 
slightly gritty mud; overlies olive gray (5 Y 
4/1) mud; . entire grab floc-like only 
difference between floc layer and underlying 
one is in color; increasingly firm with depth; 
a few articulated (dead) Rangia, 2 em long, at 
bottom of grab 
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Table 1-3 (can't): Field descriptions surficial sediment 

station 
number 

34 

35 

36 

51 

52 

53 

Water 
depth 
(ft.) 

17 

15 

17 

13 

14 

15 

samples collected on November 7, 1990 (Cruise 
24) 

Description 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 3-4 em of soft, smooth (no grit) 
mud; no shells in floc layer; overlies smooth 
(no grit), grayish black (N2) mud, uniform in 
color, some lumps; a few articulated Macoma, 2 
em long; burrows, some oxidized; no odor 

Floc layer, 1-2 em thick, of smooth, soupy, 
dark yellowish brown- (10 YR 4/2) mud; overlies 
soft, ,sticky, dark gray (NJ) mud, uniform in 
color and texture; many articulated and 
disarticulated Rangia just below floc layer, 
about 2.5 em long, some live; somefmany Rangia 
at depth, 1-2 em long; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 3-4 em of soft, soupy, slightly 
gritty mud; no shells in floc layer; overlies 
firm, mottled grayish black (N2) and olive 
gray (5 Y 4/1) mud; a few articulated Macoma, 
some live; a few burrows - worm and Macoma; no 
odor 

Thin {l em) floc layer of dark yellowish brown 
(10 YR 4/2) sandy mud; some/many 
disarticulated Rangia, crab in floc layer; 
overlies mottled grayish black (N2), olive 
g~ay (5 Y 4/1) and dark yellowish brown (10 YR 
4/2) fine sandy mud; fewjsome disarticulated 
Rangia; burrows; worms; no odor · 

Floc layer, 2 em thick, -of soft, soupy mud, 
dark yellowish brown (10 YR 4/2) grading into 
olive gray (5 Y 4/1); overlies sticky, grayish 
black (N2) .very fine sandy mud; fewjsome 
juvenile Ranqia(?), shell hash; some worms; no 
odor 

Floc layer, 3-4 em thick, of very soft, smooth 
mud, like thick mush, ·dark yellowish brown (10 
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Table l-3 (con' t) : Field descriptions sur.f icial sediment 

Station 
number 

53 

58 

59 

60 

61 

63 

64 

Water 
depth 
(ft.) 

15 

12 

18 

18 

17 

19 

samples collected on November 7, 1990 (Cruise 
24) 

Description 

YR 4/2) grading into dark gray (NJ); no shells 
in floc layer; overlies soft, cohesive, dark 
gray (NJ) mud; a few Rangia, <2 em long, 
mostly articulated; no burrows; no odor 

Shell bed - mostly disarticulated oysters; no 
sample taken 

Shell bed - mostly disarticulated oysters; no 
sample taken 

Dark yellowish brown (10 YR 4/2) floc layer, 2 
em thick, of soft, smooth mud; a few 
disarticulated Bangia, 2 em long, in floc 
layer; overlies soft, smooth grayish black 
(N2) mud, mottled with dark greenish gray to 
greenish black (5 GY 3/1}; a few live Macoma 
(their burrows produce mottling); burrows, 
some oxidized (olive gray - 5 Y 4/1) 

Thin (1 em), shelly floc layer consisting of 
smooth, soupy, dark yellowish brown (10 YR 
4/2) mud; a few disarticulated Rangia in floc 
layer; overlies soft, smooth, dark 'gray (NJ) 
mud mottled with olive gray (5 Y 4/l); a few 
disarticulated Bangia; burrows; no odor 

Shelly floc layer, 2 em thick, consisting of 
smooth, soupy mud, grading from dark yellowish 
brown (10 YR 4/2) to dark greenish gray (5 GY 
4/l}; a few disarticulated Bangia, 2 em long, 
in floc layer; overlies soft mud, mottled 
olive black (5 Y 2/1}, dark gray (NJ}, and 
black (N1), mottling not just associated with 
burrows; Rangia; many burrows; worms; no odor 

Shelly floc layer consisting of 3-4 em of 
soft, smooth, dark yellowish brown (10 YR 4/2) 
mud; overlies soft, smooth, grayish black (N2) 
mud; many disarticulated Bangia, 1-2.5 em 
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Table 1-3 (can't): Field descriptions surficial sediment 

Station 
number 

64 

65 

67 

69 

70 

Water 
depth 
(ft.) 

15 

16 

15 

17 

samples collected on November 7, 1990 {Cruise 
24) 

Description 

long, just below floc layer; a few Rangia at 
depth; burrows - some produced by mollusks and 
some by worms (oxidized - olive gray ( 5 Y. 
4/1)); no odor 

Shelly floc layer, 1-2 em thick, of soft, 
smooth mud; some disarticulated Rangia, 2-2.5 
em long, in floc layer; overlies soft, smooth, 
grayish black (N2) mud; a few articulated 
Rangia,, 1 · em long, and a few I some 
disarticulated Macoma, 2 em long; no odor 

Thin (1 em), shelly floc layer consisting of 
soft, smooth mud, dark yellowish brown (10 YR 
4/2) grading into olive gray (5 Y. 4/1); 
some/many Rangia, 2-4 em long, in floc layer, 
smaller ones disarticulated, some of the 
larger ones alive; overlies soft, smooth, dark 
gray to grayish black (N2. 5) mud; somefmany 
Macoma; burrows; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2-3 em of fluffy, slightly 
gritty- mud; overlies smooth, grayish black 
(N2) mud mottled with dark yellowish brown (10 
YR 4/2), neither soft nor firm; articulated 
and disarticulated Rangia, 1-2.5 em. long, just 
below floc layer, larger ones alive; a few 
disarticulated Macoma, 2 em long; very few 
Bangia at depth; burrows; worms · 

Shelly floc layer, 1-2 em thick, consisting of 
soft, soupy, somewhat gritty, dark yellowish 
brown (10 YR 4/2) mud; a few Bangia, 1-2.5 em 
long, and MaCOma, 2 em long, in floc layer; 
overlies smooth, grayish black (N2) mud, 
uniform in color except for burrows, neither 
soft nor firm; a few Macoma, 2 em long, at 
depth; many burrows; no odor . 
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Table 1-3 (con't): Field descriptions surficial sediment 

Station 
number 

71 

80 

81 

85 

87 

98 

Water 
depth 
(ft.) 

16 

16 

15 

8 

15 

13 

samples collected on November 7, 1990 (Cruise 
24) 

Description 

Thin (1 em), shelly floc layer consisting of 
soft, soupy, dark yellowish brown (10 YR 4/2) 
mud; a few articulated Rangia, 2 em long, in 
floc layer; overlies sticky, grayish black 
(N2) mud, uniform in color, neither soft nor 
firm; a few Rangia and Macoma; burrows; no 
odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consis.ting of 3-4 em of soft, smooth mud; some 
Rangia, 2-2.5 em long, in floc layer, mostly 
disarticulated; overlies cohesive, grayish 
black (N2) mud, neither soft nor firm; some 
Rangia, . 2-2.5 em long, and Macoma, <2. 5 em 
long, at depth, mostly disarticulated; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2-3 em of soft, soupy mud; 
overlies sticky, somewhat firm, dark gray to 
grayish black (N2.5) mud; somejmany 
articulated and disarticulated Rangia, 2.5 em 
long, just below floc layer, most alive; a few 
live Macoma at depth; a few burrows; no odor 

\ 

Thin (<1 em) floc layer consisting of dark 
yellowish brown (10 YR 4/2) medium to fine 
sandy mud; overlies soft muddy sa~d; Rangia, 
2-4 em long, mostly disarticulated, some live; 
no odor 

Shelly floc layer consisting of · slightly 
gritty, soupy, dark yellowish brown (10 YR 
4/2) mud; many disarticulated oyster and 
Rangia shells, mostly at the top of the grab; 
overlies soft, medium dark gray to dark gray 
(NJ.S) mud; no odor 

Floc layer consisting of 3~4 em of soft, 
smooth mud, dark yellowish brown (10 YR 4/2) 
grading into dark gray (NJ); some articulated 
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Table 1-3 (con' t) : Field descriptions surficial sediment 

Station 
number 

98 

BC-1 

BC-2 

BC-3 

BC-4 

Water 
depth 
(ft.) 

13 

15 

13 

17 

samples collected on November 7, 1990 (Cruise 
2 4) 

Description 

Rangia, 2-2.5 em long, in floc layer; overlies 
soft, smooth, dark gray (NJ) mud; a few 
disarticulated Bangia; burrows; no odor 

Dark yellowish brown (10 YR 4/2) layer 
consisting of 2-J em of soft mud; overlies 
soft, smooth, medium gray to medium dark gray 
(N4.5) mud, feels like Play-doh ("fluid mud" 
layer) ; a few disarticulated oyster shells; 
top of grab no longer inhabited; wood 
fragments; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2-3 em of smooth, very slightly 
gritty mud; overlies smooth, grayish black 
(N2) mud; some articulated and disarticulated 
Rangia, 2-3 em long, just below floc layer, 
some live; some juvenile Macoma (?) and a few 
Rangia, 2-2.5 em long, at depth; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2-3 em of slightly gritty mud; 
overlies smooth, cohesive, grayish qlack (N2) 
mud ·mottled with black (N1); some 
disarticulated Bangia, 1-4 em long, just below 
floc layer; some articulated Bangia, variable 
in size, in pockets at depth; no odor 
(description applies to first grab collected; 
grabs 2-6 had very shelly tops; pi~ mud; some 
of other grabs are really firm/stiff - more 
evidence of this being a "fluid mud" station) 

Shelly floc layer consisting of 2 em of soft, 
soupy, very slightly gritty, dark yellowish 
brown (10 Y.R 4/2) mud; somefmany Rangia in 
floc layer, mostly disarticulated; overlies 
smooth, stiff, grayish black (N2) mud mottled 
with olive gray (5 Y 4/1), some lumps; a few 
Macoma at depth, mostly disarticulated, 
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Table 1-3 (can't): Field descriptions surficial sediment 

Station 
number 

BC-4 

BC-5 

BC-6 

BC-7 

Water 
depth 
(ft.) 

14 

8 

8 

samples collected on November 7, 1990 (Cruise 
24) 

Description 

encrusted Bangia 
fragments; no odor 

shell; burrows; wood 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2 em of slightly gritty, soupy 
mud; overlies smooth, sticky, dark gray (N3) 
mud; few/some articulated and disarticulated 
Bangia, about 2.5 em long, in layer just below 
floc, some live; a few disarticulated Rangia, 
1-4 em long, at depth; burrows; no· odor 

Dark yellowish brown ( 10 YR 4·/ 2) floc layer 
consisting of soft, very slightly gritty mud; 
some articulated and disarticulated Rangia, 
mostly adult, in floc layer; overlies sticky, 
dark gray (N3) mud, neither soft nor firm; a 
few Rangia; no odor (description applies to 
first grab collected) 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 3 em of thick, soft, smooth mud; 
many juvenile Ranqia in floc layer; overlies 
smooth mud, mottled dark gray to graxish black 
(N2.5) ·and olive gray (5 Y. 4/1); a few Bangia, 
1-2.5 em long, at depth; plant matter; no odor 

The alphanumeric codes following the color names are Munsell 
numerical designations; the names themselves are from the Inter­
Society Color Council - National Bureau of standards (ISCC-NBS) 
system 
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Table 1-4: Sedimentological parameters surficial samples 

Station 
number 

2 
3 
4 
5 
6 
7 
BA 
9 
10 
11-1 
11-2 
11-3 
12-1 
12-2 
12-3 
13 
14 
15 
16-1 
16-2 
16-3 
17 
18 
19 
20 
21B 
22 
23 
24-1 
24-2 
24-3 
25-1 
25-2 
25-3 
26 
27 
28-1 
28-2 
28-3 
30 
31 
32 

collected on November 7, 1990 (Cruise 24) 

Water 
(%) 

27.80 
24.80 
59.44 
67.70 
60.11 
59. 4 7. 
45.43 
65.61 
26.94 
20.62 
21.08 
21.25 
53.79 
50.33 
52.18 
23.63 
64.72 
62.48 
50.35 
49.04 
50.37 
59.74 
59.78 
65.01 
64.73 
25.69 
35.77 
43.33 
48.41 
47.26 
61 . 60 
61.54 
61.82 
64.20 
59 . 35 
62.13 
46.71 
44.18 
50.38 
60.23 
61.32 
60.74 

Sand 
(%) 

96.83 
91. OS 
8.24 
0.58 
1.41 
0.78 

59.28 
2.89 

96.89 
98.36 
83.56 
97.03 
16.83 
32.57 
36 . 69 
98. 46. 
1. 34 
2.38 

31.66 
40.01 
34.28 
3.01 
4.11 
2.14 
1. 23 

97.12 
68.18 
53.59 
50.10 
50.36 
13.21 
1.84 
1. 77 
1.84 
0.58 
1.91 

59.30 
55.79 
53.88 

0.17 
0.94 
0.29 

Silt 
(%) 

1. 62 
4.39 

54.40 
50 . 45 
36.17 
43.08 
23.52 
40 . 73 

1. 60 
0.70 
7.70 
1. 58 

. 39.98 
33.08 
31. 21 
1.03 

48.38 
40.96 
34.66 
29.45 
34.07 
46.80 
46.73 
37.33 
46.71 
1.82 

·15.83 
29.15 
20.13 
21.26 
36.46 
42.97 
42.43 
41.82 
41.55 
42.72 
18.04 
18 . 78 . 
19.98 
48.12 
48.05 
47 . 82 

33 

Clay 
(%) 

1. 55 
4.55 

37 . 36 
48 . 97 
62.42 
56 . 15 
17 . 20 
56.39 

1 . 51 
0.94 
8 . 73 
1.39 

43.19 
34.35 
32.10 
0 . 51 

50.28 
56.66 
33.68 
30.54 
31.65 
50.19 
49.16 
60.53 
52.06 
1.06 

15.99 
17.26 
29.77 
28.38 
50.33 
55.18 
55.81 
56.34 
57 . 87 
55.37 
22.66 
25.43 
26 . 13 
51.71 
51.01 
51 . 89 

Pejrup's 
class 

A, III 
A, II 
D,III 
D,III 
D, II 
D,II 
B,III 
D,II 
A, III 
A, II 
B,II 
A, III 
C,II 
C, II 
C, II . 

A, III 
D,II 
D,II 
C,III 
C,II 
C,III 
D,II 
D,II 
D,II 
D,II 
A, III 
B,II 
B,III 
B,II 
B,II 
C,II 
D,II 
D,II 
D,II 
D,II 
D,II 
B,II 
B,II 
B,II 
D,II 
D,II 
D,II 

Clay:mud 

0.49 
0.51 
0. 41 
0.49 
0.63 
0.57 
0.42 
0.58 
0.49 
0.57 
0.53 
0.47 
0.52 
0.51 
0.51 

0.33 
0.51 
0.58 
0. 49 
0.51 
0.48 
0.52 
0.51 
0.62 
0.53 
0.37 

\ 0. 50 
0.37 
0.60 
0.57 
0.58 
0.56 
0.57 
0.57 
0.58 
0.56 
0.56 
0.58 
0.57 
0.52 
0.51 
0.52 



Table 1-4 (can't): Sedimentological parameters surficial 

Station 
number 

33 
34 
35 
36 
51 
52 
53 
60 
61 
63 
64 
65 
67 
69 
70 
71 
80 
81 
85 
87 
98 
BC1 
BC2 
BC3-1 
BC3-2 
BC3-3 
BC4 
BC5 
BC6-1 
BC6-2 
BC6-3 
BC7 

• includes 

Water 
(%) 

68.82 
63.73 
58.21 
58. 02. 
33.91 
53.94 
66.54 
59.91 
61.97 
65.12 
63.81 
64.79 
62.41 
62.16 
64.04 
58.45 
62.41 
54.47 
29.04 
60.11 
65.81 
48.57 
63.33 
57.08 
41.03 
62.25 
59.86 
62.52 
63.58 
63.11 
66.89 
61.35 

samples collected on November 7, 1990 (Cruise 
24) 

sand 
(%) 

0.49 
0.50 
1.41 
5.21 

75.54 
31.88 
0.93 
1. 53 
5.90 
6.91 
1. 05 
0.94 
0.96 
2.35 
0.81 
0.47 
1.04 
2.23 

93.58 
4.50 
0.31 
0.35 
1.10 

16.57 
6.01 
5.37 
2.05 
0.75 
2.30 
2.05 
1. 66 
6.01 

Silt 
(%) 

43.36 
44.62 
42.64 
55.37 
11.70 
30.24 
44.24 
46.95 
40.33 
38.85 

. 49. 24 
46.65 
48.33 
42.08 
43.90 
46.11 
43 . 52 
47.05 
3.29 

40.05 
46.57 
45.41 
40.53 
46.96 
61.00 
52.87 
45.65 
41.63 
42.74 
43.03 
41.28 
56.39 

Clay 
(%) 

56.15 
54.87 
55.95 
39.42 
12.77 
37 . 88 
54.84 
51.52 
53.77 
54.25 
49.71 
52.41 
50.71 
55.57 
55.28 
53.42 
55.44 
50.72 
3.13 

55.44 
53.12 
54.24 
58.37 
36.46 
32.99 
41.76 
52.30 
57.63 
54.96 
54.91 
57.06 
37.60 

Pejrup's 
class 

D,II 
D,II 
D,II 
D,III 
B,II 
C,II 
D,II 
D,II 
D,II 
D,II 
D,II 
D,II 
D,II 
D,II 
D,II 
D,II 
D,II 
D,II 
A, III 
D,II 
D,II 
D,II 
D,II 
C,III 
D,III 
D,III 
D,II 
D,II 
D,II 
D,II 
D,II 
D,III 

Clay:mud 

0.56 
0.55 
0.57 
0.42 
0.52 
0.56 
0.55 
0.52 
0.57 
0.58 
0.50 
0.53 
0 . 51 
0.57 
0.56 
0.54 
0.56 
0.52 
0.49 
0.58 
0.53 
0.54 
0.59 
0.44 

I 0 • 35 
0.44 
0.53 
0.58 
0.56 
0.56 
0.58 
0.40 

less than 1% gravel 

34 



Table 1-5: Trace metal concentrations - surf i cial sediment sampl es 
collected on November 7, 1990 (Cruis e 24 ) 

station Cr Cu Fe Mn Ni Zn 
number (J,Lgfg) (J,Lg/g) (wt . %) (J,Lgjg) (J,Lgjg) (J,Lgjg) 

2' 22.6 15 . 6 0 . 49 1014 14.0 33.6 
J' 31.3 16.6 0.81 65 5 12. 2 54.3 
4" 120.8 42.0 3.86 2255 39. 5 254.9 
5" 143.8 48.5 4.55 5235 5 4 . 9 301.1 
6" 148.4 61.9 5.12 1891 77.8 396.0 
7" 133.8 52.3 4.67 2707 70. 5 342.1 
SA" 65. 7 - 20 . 7 2.00 1087 20.6 121 . 9 
9" 137.6 58.2 5.08 3011 68.5 370.9 
10" 24.2 22.7 0.40 479 11.5 27.3 
1i-1" 16.5 13.1 0.29 299 10 . 3 18 . 0 
11-2 23.3 17.2 0.68 766 10.1 43.4 
11-3 19.5 12.2 0.36 497 10. 2 24.3 
12-1" 99.9 35.9 3.28 2359 35 . 7 188.7 
12-2' 96.7 35.1 \ 2.81 2107 39.4 184.1 
12-3" 97.8 36.7 2.89 2012 43. 3 1 8 4 .5 
13 17.7 10.9 0.24 667 8.3 18.9 
14 124.7 49.6 4.37 4259 60.4 278.8 
15 129.2 48.3 4.41 1277 62 . 9 298.1 
16-1" 101.7 34.0 2.89 743 41.1 193.4 
16-2" 96.0 33.8 2 . 75 847 44.5 206.0 
16-3" 100.2 34.1 2.76 809 42.2 1 98.4 
17 142 .9 4 5 .7 4.03 9 14 5 3 . 1 283. 2 
18 149.6 56.1 3.85 1020 57.6 280.1 
19 112.1 26.4 4.57 2450 35.1 175 .8 
20" 152 . 2 57.1 4.86 362 7 72.4 377. 4 
21B 14.9 7.1 o. 21 276 6.4 20.1 
22" 64.6 26.8 2.10 1111 30.8 ,131. 4 
23" 101.1 40.0 2.25 841 33. 3 191.6 
24-1" 55.2 22.0 1. 95 1034 27.3 136.7 
24-2" 65. 2 25.2 2.25 1693 35.6 162 .3 
24-3" 1 28. 3 45.5 4.35 3792 60.6 . 31 2.1 
25-1 1 37.9 65.1 4.53 2208 80.4 376.9 
25-2 144.5 58.3 4.82 2061 81. 8 . 394.4 
25-3 141. 2 58.4 4.69 2281 83.0 -408.7 
26" 130.7 39.6 4 . 04 1 5 68 56. 2 221.9 -
27 159.1 62. 2 5.40 9666 105.2 521.6 
28-1" 88.4 3 3 . 6 3.00 2059 52. 4 223. 1 
28-2" 80.6 29. 1 3 . 01 1712 46.5 202. 1 
28-J" 73.8 29.2 2'. 71 2278 41. 3 192.7 
30" 124. 2 44.9 5 .05 2877 67.9 283.8 
31 121.1 46.7 5 . 05 .3101 75.2 320. 1 
32 136. 8 5.0. 6 5.03 4470 74.7 359.7 
3 3" 146.0 .ss. 9 4.94 7.284 80.6 401.4 
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Table 1-5 (can't): Trace metal concentrations surficial 

Station Cr 
number (J..Lg/g) 

34 148.5 
35" 133.9 
36 114.2 
51 47.1 
52" 110. 0 -
53 122 . 6 
60" 139.0 
61 127.4 
63 119.2 
64 134.6 
65 129.8 
67" 133.8 
69 140.0 
70 146.4 
71 138.4 
80 144.9 
81.. 126.8 
85 32.6 
87 156.8 
98 125.3 
BCl 129.3 
BC2" 142.7 
BC3-1 121.7 
BCJ-2 100.5 
BC3-3 118.7 
BC4 140.6 
sc5" 131.7 
BC6-1 158.3 
BC6-2 151.8 
BC6-3 150.7 
BC7 173.9 

sediment samples collected on November 7, 1990 
(Cruise 24) 

Cu Fe Mn Ni Zn 
(J..Lg/g) (wt. %) (J..Lq/q) (J..Lqfq) (J..Lq/q) 

53.0 4.97 4513 67.3 369.5 
49.2 4.59 2842 64.6 336.4 
41.6 4.34 3840 49.8 248.6 
18.6 1. 32 1005 18.3 92.4 
40.2 3.35 3432 55.7 268.3 
38.4 4 . 43 2667 47.1 222.8 
64.2 4.74 2920 74.5 358.0 
49.9 4 . 70 3551 68.5 310.2 
34.8 4.43 2737 48.7 251.1 
50.8 4.64 2823 82.2 336.9 
48.9 4.93 3494 69.5 314.9 
54.2 4.71 2470 75.0 347.8 
49.6 4.65 2340 68.9 339.3 
58.1 5.15 2522 83.3 422.2 
49.5 5.00 2339 71.2 349.4 
52.8 5.31 2522 74.3 362.7 
45.9 4.61 2837 61.7 302.0 
11.6 0.56 647 4.8 53.0 
56.7 5.49 5490 . 89.9 537.7 
45.1 4.43 4630 60.8 280.7 
33.8 2.71 912 27.7 133.0 
50.9 4.63 3001 69 . 8 339 . 5 
43.7 3.73 2464 46.3 236.3 
26.5 2.96 546 24.6 100.8 
43.9 3.68 4050 44.0 243.3 
71.9 5.08 3984 130.5 

1
622.3 

53.3 5.01 4102 67.2 310.3 
59.6 4.92 1359 77.1 393.4 
57.3 4.82 1357 73.2 . 367.3 
56.2 4.92 1170 66.5 361.0 
60.3 4.03 1263 53.3 308.0 

• replicate lab samples averaged 
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Table 1-6: Enrichment factors surficial sedi ment samples 

Station 
number 

2" 
3" 
4" 
s· 
6" 
7" 
SA" 
9" 
10" 
11-1" 
11-2 
11-3 
12-1" 
12-2" 
12-3" 
13 
14 
15 
16-1" 
16-2" 
16-3" 
17 
18 
19 
20" 
21B 
22" 
23" 
24-1" 
24-2" 
24-3" 
25-1 
25-2 
25-3 
26" 
27 
28-1" 
28-2" 
28-3" 
30" 
31 
32 

collected on November 7, 1990 (Cruise 24) 

Cr Cu Mn Ni Zn 

2.46 3.51 11.75 2.02 3.47 
2.02 2 . 16 4.48 1. 05 3.32 
1.64 1.14 3.25 0.71 3.28 
1. 65 1.12 6.38 0.84 3.29 
1. 52 1. 27 2.05 1. 05 3.84 
1. 50 · 1.18 3.22 1. 05 3.64 
1. 73 1.09 3.02 0.71 3.03 
1.42 1 . 20 3.29 0 . 94 3.63 
3.21 6.08 6.73 2.01 3.43 
3.00 4 . 78 5.74 2.47 3.09 
1. 79 2.65 6 . 21 1.02 3.15 
2.87 3 . 61 7.74 1.98 3.38 
1.59 1.15 3.98 0.75 2.85 
1. 80 1. 31 4.16 0.97 3.25 
1. 77 1.34 3.86 1.04 3.17 
3.80 4.69 15 . 16 2.37 3.84 
1. 50 1. 20 5.41 0.96 3.17 
1.54 1.15 1. 61 0.99 3.36 
1. 85 1 . 24 1. 43 0.99 3.33 
1. 83 1 . 30 1. 71 1.12 3.73 
1. 91 1. 30 1 .• 63 1. 06 3.57 
1 . 86 1.20 1. 26 0.91 3.49 
2.04 1. 53 1.47 1.04 3.62 
1. 29 0.61 2.98 0.53 1.91 
1. 64 1.24 4.15 1.03 3.86 
3 . 76 3 . 61 7.40 2.13 ,4. 82 
1.62 1.35 2.94 1.02 3.12 
2.35 1.87 2.07 1.02 4.23 
1.49 1.19 2.95 0.97 3.49 
1.52 1.18 4.17 1.10 3.58 
1.55 1.1.0 4.84 0.97 3.57 
1.. 60 1. 51 2.71. 1.23 · 4.1.3 
1..57 1..27 2.37 1.18 4.06 
1 . 58 1.31. 2.70 1.23 4.33 
1.. 70 1 . 03 2.15 0.97 2.73 
1..55 1.21 9.94 1.35 4.80 
1..55 1. . 18 3.82 1. 21. 3.70 
1.40 1.02 3.16 1.07 3.33 
1..43 1.13 4.67 1.08 3.53 
1.29 0.94 3.17 0.93 2.79 
1.26 0.97 3' . 41 1.03 3 . 15 
1.42 1 . 06 4.93 1. 03 3.55 
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Table 1-6 (con't): Enrichment factors sur.ficial sediment 

Station 
number 

3 3" 
34 
35" 
36 
51 
52" 
53 
60" 
61 
63 
64 
65 
67" 
69 
70 
71 
80 
81" 
85 
87 
98 
BC1 
BC2" 
BC3-1 
BC3-2 
BC3-3 
BC4 
Bc5· 
BC6-l 
BC6-2 
BC6-3 
BC7 

• replicate 

Cr 

1. 55 
1. 57 
1. 53 
1. 38. 
1. 87 
1. 73 
1. 45 
1.54 
1.42 
1. 41 
1.52 
1.38 
1.49 
1. 58 
1. 49 
1.45 
1. 43 
1.44 
3. 03 
1. 50 
1.48 
2.50 
1.62 
1.71 
1. 78 
1. 69 
1.45 
1.38 
1.69 
1.65 
1.60 
2 . 26 

samples collected on November 7, 1990 (Cruise 
24) 

Cu Mn Ni Zn 

1.19 8.19 1.13 4.04 
1 . 12 5 . 04 0.94 3.69 
1.13 3.44 0 . 98 3.64 
1. 01 4.91 0.80 2.84 
1.48 4.24 0.96 3.48 
1. 27 5.68 1.16 3.99 
0.91 3.34 0.74 2.50 
1.43 3 . 42 1. 09 3.75 
1.12 4.19 1.01 3.28 
0.83 3.43 0.76 2.82 
1.1·5 3.38 1. 23 3.61 
1. 04 3.93 0 . 98 3 . 17 
1. 21 2.92 1.11 3.67 
1.12 2.79 1. 03 3.62 
1.19 2.72 1.12 4.07 
1. 04 2.60 0 . 99 3.47 
1.05 2 . 64 0.97 3.39 
1.05 3 . 41 0 . 93 3.25 
2.16 6.36 0.59 4.66 
1. 09 5.56 1.14 4.87 
1. 07 5.81 0.95 3.15 
1.31 1.87 0.71 2.43 
1.16 3.60 1.05 3.64 
1.23 3.67 0.86 3.15 
0.94 1. 02 0.58 

1
1.69 

1.25 6.10 0.83 3.28 
1 . 49 4.36 1. 78 6.09 
1.12 4.55 0 . 93 3.08 
1.27 1 . 53 1.09 3.97 
1.25 1.56 1. 05 3.79 
1.20 1. 32 0.94 3.64 
1. 57 1. 74 0.92 3 . 79 

lab samples averaqed 
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Table 1-7: Field descriptions surficial sediment samples 
collected on April 9-10, 1991 (Cruise 25) 

Station 
number 

2 

3 

4 

5 

6 

7 

Water 
depth 
(ft.) 

5 

12 

11 

15 

13 

15 

Description 

No floc; dark yellowish brown (10 Y'R 4/2) · fine 
to very fine sand (mostly fine sand) , pretty 
clean; a few Ranqia cuneata, live and 
fragments; no odor 

Dark yellowish brown (10 Y'R 4/2) floc layer of 
soupy, muddy fine sand; overlies dark 
yellowish brown ( 10 YR 4/2) and dark gray 
(N3) , slightly muddy fine sand; some shell 
fragments, <0.5 em, a few articulated, adult 
Rangia; no odor 

Dark yellowish brown floc layer consisting of 
2-3 em of soft, very slightly gritty mud; 
overlies soft, olive black (5 Y 2/1) mud; 
articulated and disarticulated adult Rangia 
just below floc layer; some burrows; worm; 
plant matter; no odor 

Dark yellowish brown ( 10_ YR 4/2) floc layer 
consisting of 2-3 em of soft, smooth mud; 
overlies soft, slick, creamy, olive gray (5 Y 
4/1) mud, some grayish black (N2) near Macoma 
shells (texture characteristic of "fluid mud" 
layer); some Rangia near top, a few Macoma at 
depth; worm; no odor ' 

Thin (<1 em), shelly floc layer consisting of 
smooth, dark yellowish brown (10 YR 4/2) mud; 
many articulated and disarticulated.Rangia, 1-
4 em long, in floc layer; overlies smooth, 
stiff mud, grading from olive gray'(5 Y 4/1) 
to grayish black (N2) (no · obvious 
characteristics of "fluid mud" layer) ; some 
dead Macoma; some burrows, some oxidized; no 
odor 

Shelly floc layer consisting of 2-3 em of 
soft, soupy, dark ,yellowish brown (10 YR 4/2) 
mud; some disarticulated Rangia in floc ~ayer; 
overlies smooth, olive gray (5 Y 4/1) mud 
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Table 1-7 (can't): Field descriptions surficial sediment 

Station 
number 

7 

SA 

9 

10 

11 

12 

Water 
depth 
(ft.) 

11 

17 

16 

11 

10 

samples collected on April 9-10, 1991 (Cruise 
25) 

Description 

grading into dark gray to grayish black 
(N2.5); a few Macoma, Rangia (?); a few 
burrows, some oxidized; no odor 

Floc layer of dark yellowish brown (10 YR 4/2) 
muddy medium sand; no shells in floc layer; 
overlies soft, gritty mud, mottled olive gray 
(5 Y 4/1), dark gray (NJ) and grayish black 
(N2); some/many articulated adult Rangia just 
below,floc layer, some live; few shells at· 
depth; no odor 

sh·elly floc layer consisting of 2 em of soft, 
smooth, dark yellowish brown (10 YR 4/2) mud; 
many disarticulated Rangia, 1-2.5 em long, in 
floc layer; overlies slightly gritty, lumpy 
mud, mottled olive gray (5. Y 4/1) and dark 
gray (NJ); some disarticulated Macoma at 
depth; oyster; overall, not many shells below 
floc layer; many burrows; plant matter; no 
odor 

No floc; clean, dark yellowish brown (10 YR 
4/2) fine sand; a few disarticulatfid Rangia; 
heavy minerals; no odor 

No floc; clean, dark yellowish brown (10 YR 
4./2) medium to fine sand; a few Rangia, 2 em 
long, mostly disarticulated 

Thin (1 em), shelly floc layer of slightly 
gritty, dark yellowish brown (10 YR 4/2) mud; 
many Rangia at top, mostly disarticulated, 
some live; overlies smooth, slightly sandy, 
grayish black (N2) mud, uniform in color; not 
many shells below top layer of Rangia; smells 
like sewage 

40 



Table 1-7 (can't): Field descriptions surficial sediment 

Station 
number 

13 

14 

15 

16 

17 

18 

Water 
depth 
(ft.) 

6 

10 

8 

7 

7 

5 

samples collected on April 9-10, 1991 (Cruise 
25) 

Description 

No floc; dark yellowish brown (10 YR 4/2) 
medium sand; a few disarticulated Rangia, 2 em 
long; heavy minerals; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 3-4 em of smooth, soft mud; a 
fewjsome adult Rangia in layer at top of grab; 
overlies soft, smooth, uniformly dark gray 
(NJ) mud; no shells ·below top layer of Bangia 

Dark yellowish brown (10 YB 4/2) floc layer 
consisting of 2 em of soft, smooth mud; many 
articulated and disarticulated Rangia, 2.5 em 
long, at top of grab; overlies soft, sticky, 
grayish black (N2) mud; small Rangia below 
surface; a few burrows 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2 em of soupy sandy mud; Rangia 
near top, most articulated, some 
disarticulated, 2.5 em long; overlies thin (<1 
em) layer of olive gray (5 Y 4/1) mud (7); in 
turn, overlies soft, grayish black (N2) fine 
sandy ·mud, uniform in color; worm~; mucous 
strands (third grab is sandier than first two) 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2 em of soft, soupy mud; Rangia 
at top of grab, all about 2.5 em long, some 
articulated, most disarticulated;' overlies 
smooth (no grit) , lumpy, grayish black (N2) 
mud, uniform in color and texture; 
disarticulated Rangia; burrows, some oxidized; 
no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2-3 em of soft, smooth mud; 
Bangia, 2.5 em long, at top of grab, mostly 
disarticulated; live adult crab; plant matter 
on top; overlies soft, lumpy, grayish black 
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Table 1-7 (can't): Field descriptions surficial sediment 

station 
number 

18 

19 

20 

21B 

22 

23 

Water 
depth 
(ft.) 

15 

12 

10 

7 

9 

samples collected on April 9-10, 1991 (Cruise 
25) 

Description 

(N2) mud; lots of burrows, some oxidized; 
leaves 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2-3 em of soft, very slightly 
gritty mud; no shells; overlies sticky, 
cohesive, grayish black (N2) mud; a few Ranqia 
just below floc layer - articulated adults and 
smaller, disarticulated shells; a few Rangia 
at depth; burrows, some oxidized; worm; no 
odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2-3 em of soft, smooth (no 
grit), watery mud; overlies mottled dark gray 
(N3) and dark greenish gray (5 GY 4/1), smooth 
mud, neither soft nor firm; Rangia just below 
floc layer some disarticulated, a few 
smaller, articulated shells; some 
disarticulated Rangia and a few disarticulated 
Macoma at depth; a few burrows'· some dark 
yellowish brown (10 YR 4/2) (i.e., oxidized); 
plant matter; no odor 

No floc; clean, dark yellowish brown (10 YR 
4/2) medium to fine sand; disarticulated 
Rangia, 2 em long; heavy minerals . 

Thin (1 em) floc layer of dark yellowish brown 
(10 YR 4/2) fine sandy mud; over'l:ies soft 
muddy fine sand, variably sandier and muddier, 
mott.led dark yellowish brown (10 YR 4/2) and 
greenish black (5 GY 2/1); some live Rangia 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 1-2 em of slightly gritty mud; 
shell fragments and small shells near top; 
plant matter; overlies gritty, medium dark 
g_ray (N4) mud 
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Table 1-7 (con't): Field descriptions surficial sediment 

Station 
number 

24 

25 

26 

27 

28 

Water 
depth 
(ft.) 

15 

16 

14 

13 

16 

samples collected on April 9-10, 1991 (Cruise 
25) 

Description 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 3 em of soft, fine sandy mud; 
overlies soft, dark gray (NJ), medium to fine 
sandy mud or muddy sand; disarticulated Rangia 
and oyster shells just below floc layer, 
shells throughout grab below floc; no odor 
(three grabs different from one another -
second grab sandier; third grab shellier) 

Shelly• floc layer consisting of 1-2 em of 
soft, smooth, dark yellowish brown (10 YR 4/2) 
mud; some Rangia, 2 em long or·smaller, mostly 
disarticulated, some articulated; overlies 
cottage cheesy, mostly dark gray to grayish 
black (N2.5) mud mottled near top with olive 
gray (5 Y 4/1); some/many Macoma and a few 
juvenile Rangia (in pockets) at depth; 
burrows, some oxidized; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 1-2 em of soft, smooth (no grit) 
mud, wood fragments; overlies soft, smooth 
grayish black (N2) mud mottled with dark 
yellowish brown (10 YR 4/2); 

1 
a few 

disarticulated Rangia near top of layer, some 
articulated and disarticulated Rangia at 
depth; no burrows evident; no odor. 

Dark yellowish brown ( 10 YR 412) floc layer 
consisting of 2-3 em of very slight~y gritty 
mud; no shells in floc layer; overlies sticky 
mud, neither soft nor firm, mottled olive gray 
(5 Y 4/1) and dark yellowish brown (10 YR 4/2) 
at top and grayish black (N2) and olive black 
(5 Y 2/1) ·near bottom; a few Macoma and 
articulated and disarticulated Ranqia at 
depth; a few burrows, some oxidized; no odor 

Thin (1 em) floc layer of dark yellowish brown 
(10 YR 4/2) fine sandy mud; overlies grayish 
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Table 1-7 (can't}: Field descriptions surficial sediment 

Station 
number 

28 

30 . 

31 

32 

33 

Water 
depth 
(ft.} 

15 

15 

14 

15 

samples collected on April 9-10, 1991 (Cruise 
25} 

Description 

black (N2) fine sandy mud, uniform in color; 
many Ranqia, 1-3 em long, mostly 
disarticulated, at top of layer, oyster shell, 
a few shell fragments; no odor 

Thin (1 em), shelly floc layer of soft, dark 
yellowish brown (10 YR 4/2) mud; many 
articulated and disarticulated Bangia, 2.5 em 
long; plant matter; overlies soft, smooth, 
greenish black (5 GY 2/1} mud; single Macoma, 
otherwise, almost no shells below floc; a few 
burrows; mucous strands; leaf; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 1-2 em of very slightly gritty, 
watery mud; plant matter; overlies stiff, 
smooth (no grit), slightly lumpy mud, mostly 
dark gray (N3), stiffer with depth; a few 
disarticulated and articulated (live) Macoma; 
worm burrows, some oxidized; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2-3 em of soft, smooth (no 
grit), lumpy, cohesive mud; overlies sticky, 
dark greenish gray (5 GY 4/1) mud grading into 
grayish black (N2), neither soft nor firm; a 
few disarticulated adult Rangia just below 
floc layer; a few disarticulated Macoma and a 
few/some disarticulated juvenile Rangia at 
depth; a few worm burrows, some oxidized; no 
odor -

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 1-2 em of very slightly gritty, 
soupy mud; . many disarticulated, juvenile 
Rangia in floc layer; overlies cohesive, very 
slightly gritty mud, mostly dark gray (N3}, 
some dark greenish gray ( 5 GY 4 I 1) ; many 
disarticulated Rangia and some disarticulated 
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Table 1-7 (can't): Field descriptions surficial sediment 

Station 
number 

33 

34 

35 

36 

40 

41 

Water 
depth 
(ft.) 

17 

15 

17 

8 

10 

samples collected on April 9-10, 1991 (Cruise 
25) ~ 

Description 

Macoma at depth; burrows, some oxidized; no 
odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 4 em of soft, smooth mud; no 
shells in floc layer; overlies smooth (no 
grit), slightly lumpy mud, grayish black (N2) 
mottled with unrecorded color; a few 
articulated Macoma ·at depth; a few burrows, 
some .oxidized; plant matter; smells like 
hydrogen sulfide 

Shelly floc layer consisting of 1-2 em of 
smooth, watery, dark yellowish brown ( 10 YR 
4/2) mud; many Rangia, 1-3 em long, in floc 
layer, larger ones articulated, smaller ones 
disarticulated; overlies smooth mud, primarily 
grayish black (N2) ; a few Macoma at depth; 
very few burrows; some oxidized; plant matter; 
no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of J-4 em of soft, smooth mud; 
overlies dark gray to grayish black (N2. 5) 
mud, increasingly firm with depth; a few 
Ma coma; worms; a few burrows; plant matter; no 
odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2-J em of soft, fluffy, soupy 
mud; a fewfsome articulated (some ·live) and 
disarticulated Rangia at surface; overlies 
thin layer of sof t, olive gray (5 Y 4/1) mud; 
in turn, overlies soft, grayish black (N2) 
mud; burrows., some oxidized 

Dark yellowish brown (10 YR 4/2) floc layer, 
2-J em thick, consisting of soft, smooth mud; 
a fewjsome Ranqia in floc layer, mostly 
articulated, some live; overlies soft, smooth, 
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Table 1-7 (con't): Field descriptions surficial sediment 

Station 
number 

41 

42 

43 

44 

45 

51 

52 

53 

Water 
depth 
(ft.) 

8 

10 

12 

10 

12 

12 

14 

samples collected on April 9-10, 1991 (Cruise 
25) 

Description 

grayish black (N2) mud, uniform in color and 
texture; no shells below floc layer; no odor 

Thin ( 1 em) floc layer consisting of soft, 
dark yellowish brown (10 YR 4/2) mud, not 
watery; overlies grayish black (N2) sandy mud, 
uniform in color and texture; disarticulated 
Bangia at top of layer; lots of shell 
fragments, particularly oyster shell fragments 

Dark yellowish brown (10 YR 4/2) floc layer, 
2-3 em thick, consisting of soft, smooth mud; 
overlies soft, lumpy, cottage cheesy, grayish 
black (N2) mud; Rangia at top of layer; some 
burrows 

Dark yellowish brown {10 YR 4/2) floc layer 
consisting of 2 em of soft, watery mud; 
overlies soft,· smooth (no grit), lumpy, 
grayish black (N2) mud; a few articulated 
Rangia at top of layer, no Bangia below that; 
some burrows; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 4 em of soft, smooth mud; a few 
Ranqia at top; overlies somewhat soft, cottage 
cheesy, grayish black (N2) mud; no shells 
below top layer 

Floc layer, 1-2 em thick, of s'andy mud; 
overlies fine sandy mud mottled dark greenish 
gray (5 GY 4/1) and dark gray to grayish black 
(N2.5); articulated Ranqia, 1-3 em long; 
burrows, some oxidized 

Oyster bar 

Dark yellowish brown { 10 YR 4/2) floc layer 
consisting of 1-2 em of soft, fluffy, soupy 
mud; overlies soft, lumpy, medium dark gray 
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Table 1-7 {can't): Field descriptions surficial sediment 

station 
number 

53 

58 

59 

60 

61 

63 

64 

65 

Water 
depth 
{ft.) 

15 

14 

19 

19 

18 

19 

16 

samples collected on April 9-10, 1991 (Cruise 
25) 

Description 

(N4) mud grading into dark greenish gray (5 GY 
4/1); a few Rangia 

oyster bar; small crabs 

Oyster bar 

Floc layer, 1-2 em thick, of soft, smooth mud; 
some articulated and disarticulated Rangia, 
2. 5 em long, in floc layer; overlies soft, 
smooth, dark gray to grayish black {N2 . 5) mud; 
a few Macoma; burrows, some oxidized 

Floc layer of soft, smooth mud; some 
articulated and disarticulated Rangia, 2.5 em 
long, in floc layer; overlies soft, smooth, 
dark gray to grayish black (N2.5) mud, uniform 
in color; some shells; a few burrows 

Thin (1 em) floc layer of slightly gritty, 
dark yellowish brown (10 YR 4/2) mud; many 
articulated (larger) and disarticulated 
(smaller) Rangia, 1-2.5 em long, in floc 
layer; overlies soft, lumpy mud, mottled olive 
gray (5 Y 4/l) and medium dark gray to dark 
gray (NJ.5); a few Macoma; a few burrows; no 
odor 

Thin (1 em), shelly floc layer of soupy, dark 
yellowish brown (10 YR 4/2) mud; a few 
disarticulated Rangia, 2-2.5 em long, in floc 
layer (shells concentrated on surface); 
overlies soft, smooth, greenish black (5 GY 
2/1) mud; single articulated, dead Macoma; 
many burrows, some oxidized; no odor 

Shelly floc layer of soft, slightly gritty, 
dark yellowish brown (10 YR 4/2) mud; 
somefmany articulated and disarticulated 
Rangia, 2-2.5 em long; overlies soft, smooth, 
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Table 1-7 (can't): Field descriptions surficial sediment 

Station 
number 

65 . 

67 

69 

70 

71 

Water 
depth 
(ft.) 

16 

15 

17 

16 

samples collected on April 9-10, 1991 (Cruise 
25) 

Description 

slightly gritty, dark gray to grayish black 
(N2.5) mud; not many shells below floc layer; 
some burrows; no odor 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2-3 em of soft, smooth mud; 
overlies soft, smooth (no grit), slightly 
lumpy mud, mottled olive gray (5 Y 4/1) and 
dark gray {N3); a few disarticulated Bangia, 
2-4 cm. long, just below floc; a few Rangia or 
Macoma at depth; a few burrows, some oxidized 

Dark yell<=:~wish brown (10 YR 4/2) floc layer 
consisting of 2-3 em of soft, smooth mud; 
overlies smooth, dark gray (N3) mud with olive 
gray { 5 Y 41 1) mottling (in burrows) ; some 
articulated (larger) and disarticulated 
(smaller) Bangia, 1-4 em long, and single, 
broken oyster shell just below floc layer; a 
few Rangia and Macoma at depth; some burrows, 
some oxidized; unidentified odor 

Shelly floc layer consisting of 1-2 em of 
soft, smooth, dark yellowish brown (tO YR 4/2} 
mud; some disarticulated Rangia, 2 em long, 
and oyster shell fragments in floc layer; 
overlies 1-2 em of soft, smooth, olive gray (5 
Y ·4/1} mud grading into dark gray (NJ) mud of 
similar texture; a few scattered, juvenile 
Rangia; no odor 

Shelly floc layer · of watery, dark yellowish 
brown (10 YR 4/2) mud; many disarticulated 
Rangia, 2 . 5 em long, within/just below floc 
layer; overlies uniformly soft, smooth, 
grayish black (N2) mud; some disarticulated 
Rangia, 1 em long, and a single live Macoma at 
depth; some burrows; no odor 
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Table 1-7 (can't): Field descriptions surficial sediment 

Station 
number 

80 

85 

87 

95 

98 

BC-3 

Water 
depth 
(ft.) 

16 

9 

15 

12 

14 

13 

samples collected on April 9-10, 1991 (Cruise 
25) 

Description 

Shelly floc layer consisting of 1-2 em of 
soft, smooth, dark yellowish brown (10 YR 4/2) 
mud; overlies soft, sticky , dark greenish gray 
(5 GY 4/1) mud grading into dark gray (N3); a 
few disarticulated Rangia, 2-2.5 em long , just 
below floc layer; a few Macoma at depth; some 
burrows, some oxidized; no odor 

No floc; soft, watery, dark yellowish brown 
(10 ~R 4/2) muddy fina sand; a fewfsome 
yellowish, articulated (adult) and 
d~sarticulated Rangia 

Thin (<1 em), dark yellowish brown (10 YR 4/2) 
floc layer of medium to fine sandy mud (?); 
surface has a lumpy appearance; a few 
disarticulated Rangia, 1-3 em long, in floc 
layer; overlies stiff, sticky, smooth (no 
grit) mud, mottled dusky brown (5 YR 2/2) (in 
burrows), dark greenish gray (5 GY 4/1), dark 
yellowish brown (10 YR 4/2), and a little dark 
gray (N3) ; a few disarticulated Macoma and 
oyster shells; a few burrows; no odor 

. I 

Soft (mushy), dark greenish gray to greenish 
gray (5 GY 5/1) mud; overlies sticky, soft, 
cottage cheesy, grayish black (N2).mud; a few 
Bangia 

Dark yellowish brown ( 10 YR 4/2) f.loc layer 
consisting of 2-3 em of soft, smooth mud; some 
articulated Rangia, 1-2.5 em long, on surface; 
overlies soft, smooth, dark gray to grayish 
black (N2.5) mud, uniform in texture and 
color; occasional shells; no odor 

Floc layer of slightly gritty, watery, dark 
yellowish brown (10 YR 4/2) mud; overlies 
tirm, lumpy, very cohesive, creamy, pale 
reddish brown (10 R 5/4) mud (color and 
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Table 1-7 (con' t) : Field descriptions surficial sediment 

Station 
number 

BC-3 

BC-4 

BC-5 

BC-6 

Water 
depth 
(ft.) 

17 

13 

8 

samples collected on April 9-10, 1991 (Cruise 
25) 

Description 

texture characteristic of "fluid mud" layer); 
a few articulated and disarticulated Bangia 
just below floc layer, vary in size; single 
Macoma at depth {third sample very shelly) 

Shelly floc layer consisting of 1-2 em of 
gritty, dark yellowish brown (10 YR 4/2) mud; 
some disarticulated Rangia, 1-4 em long, in 
floc layer; overlies smooth (not gritty), 
slightly lumpy, dark gray (NJ) mud, neither 
soft nor firm; a few Macoma; a few burrows; 
worms; black line, possibly around something 
decomposing 

Dark yellowish brown (10 YR 4/2) floc layer 
consisting of 2-3 em of soft, smooth mud; some 
live Rangia, 2.5 em long, on surface; overlies 
soft, grayish black (N2) mud; shells scattered 
throughout; no odor 

Dark yellowish brown (10 YR 4/2) floc 
consisting of 2-3 em of soft, smooth, 
mud; Rangia on surface; overlies thin, 
gray (5 Y 4/1) layer; in turn, overlies 
lumpy, gelatinous, grayish black (N2) 
oyster shell fragments 

layer 
soupy 
olive 
soft, 
mud; 

The alphanumeric codes following the color names are Munsell 
numerical designations; the names themselves are from tne Inter­
Society Color Council - National Bureau of Standards (ISCC-NBS) 
system 
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Table 1-8: Sedimentological parameters surficial samples 

~I 

Station 
number 

2 
3 
4 
5 
6 
7 
SA 
9 
10 
11-1 
11-2 
11-3 
12-1 

t 
12-2 
12-3 
13 

~ 14 
0-. 15 

16-1 
16-2 
16-3 
17 
18 
19 
20 

\ 21B 
~1o\!\ 22 

\X 23 
24-1 
24-2 
24-3 
25-1 
25-2 
25-3 
26 
27 

~28-1 
~ 28-2 
\.~ 28-3 

30 
31 
32 

collected on April 9-10, 1991 (Cruise 25) 

Water 
(%) 

29 . 07 
26.75 
61.18 
63.34 
62 . 45 
63.77 -
49 . 10 
62.41 
27.46 
1 9 . 63 
27 . 85 
17.82 
54.51 
54.50 
52.88 
19.91 
60.97 
62.72 
35.98 
31.26 
22.83 
60.10 
67.95 
62.89 
68.16 
19.28 
40.82 
50 . 32 
56 . 43 
47.33 
39.12 
62.53 
62.20 
64.49 
65.17 
64.06 
40.05 
48.97 
43.42 
64.83 
60.91 
65.55 

Sand 
(%) 

95.51 
85.90 

5 . 33 
6.84 
1 . 78" 
2.68 

56 . 89 
4.64 

94 . 97 
9"570"5 
95.44 
97.90 
26.41 
38.38 
43.26 
97. o5" 

1.69 
2.04 

67 . 35 
75.54 
88.98 
5.29 
6.94 
1.17 
1. 22 

96.75 
73 . 84 
55.75 
53.34 
66.28 
83 .·51 
0.27 
1.94 
1.80 
1.67 
2.38 

53.99 
53.09 
58.60 
0.30 
1.51 
0.64 

Silt 
(%) 

0.98 
6.00 

54 . 35 
47.80 

40.24 
37.70 
23.89 
39.65 
l. 91 
2 . r o 
1.73 
0.75 

' 34.77 
28.13 
24.28 
1.33 

46.60 
39 . 80 
16.09 
11.81 

5.38 
42.39 
43.26 
4-1. 76 
4 5 .04 

1.44 
11.12 

Clay 
(%) 

3 ; 52 
8.10 

40.32 
45.36 

57.99 
59.61 
19.22 
55.72 

3.12 
2 . 2·5 
2.84 
1. 36" 

38.83 
33.49 
32.46 
1.62 

51.72 
58 . 16 
16.56 
12 . 66 

5.64 
52.32 
49.79 
5·'7-:-o? 
53.74 
1.81 

15.04 
2.2 .•. 1 0_ 2.2 .•. 15 
20.47 26.19 
14.31 19.41 

7.34 9.15 
41.18 58.55 
40.95 57.11 
40.95 57.25 
43.10 55.24 
37.97 59.65 
18.37 27.64 
19.15 27.77 

Pejrup's 
class 

A, II 
B,II 
D,III 
D,III 
D,II 
D,II 
B,III 
D,II 
A, II 
A1 I-r 
A, II 
A, II 
C,II 
C, II 
C,II 

A, II 
D,II 
D,II 
B,II 
B,II 
B,II 
D,II 
D,II 
o-;-t -I 
D, II 
A, II 
B, II 
B,.J:I 
B,II 
B,II 
B,II 
D,II 
D,II 
D,II 
D,II 
D,II 
B,II 
B,II 

.1:6, 71 __ 2_4...!.-~9 ___ B_,_II 
42.63 57.07 D,II 
46.07 52.42 D,II 
44.39 54.97 D,II 
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Clay:mud 

0.78 
0.57 
0.43 
0.49 
0.59 
0 . 61 
0.45 
0.58 
0.62 
0-.58 
0.62 
0.65 
0.53 
0.54 
0.57 
0.55 
0.53 
0.59 
0 . 51 
0 . 52 
0.51 
0 . 55 
0.54 
o. 58 
0 . 54 
0.56 

I 0. 57 
0-.-50-
0.56 
0.58 
0 . 55 
0.59 
0.58 
0.58 
o. 56 . 
0.61 
0.60 
0.59 
0_._6_0 __ 
0.57 
0.53 
0.55 

""' 



Table 1-8 (can't): Sedimentological parameters surficial 

Station 
number 

~ 33 

~ 34 
-:!- 35 

36 
- •ro 

41 
42 

~ 
43 
44 

~ 
45 
51 "\}\ 
52 

__.. 53 
58 
59 
60 
61 
63 

~\ 
64 

\}\ 
65 

~ 
67 
69 
70 
71 
80 
85 

-= 87 
<-t\1o\t\' 95 

~\ 
98 
BC3-1 

~ BC3-2 

"'' BCJ-3 
BC4 

~~\ 
BCS 7 

BC6-1 v,Vl BC6-2 
BC6-3 

• includes 

Water 
(%) 

58.89 
70.26 
62.63 
63.64-
64.21 
66.58 
49.76 
68.86 
65.79 
67.97 
42.50 
25.64 
64.35 
42.93 
50.36 
62.94 
62.62 
61.24 
62.19 
63.82 
62.47 
65.48 
62.96 
60.83 
64.18 
28.44 
57.07 
62.22 
69.28 
47.77 
61.99 
62.16 
61.1 
65.57 
62.90 
66.69 
66.54 

samples collected on April 9-10, 1991 (Cruise 
25) 

Sand Silt Clay Pejrup's 
(%) (%) (%) class Clay:mud 

1. 70 41.37 56.94 D, II 0.58 
0.28 41.80 57.92 D,II 0.58 
0.74 38.38 60.88 D,II 0.61 
4.82 54.65 40.53 D, Ill _ _ 0.43 
0.51 39.78 59.71 D,II 0.60 
0.08 39.08 60.84 D,II 0.61 

48.40 22.47 29.13 C,II 0.56 
1. 00 39.20 59.80 D,II 0.60 
0.52 37.30 62.18 D,II 0.63 
1. 61 35.18 63. 2 2" D,II 0.64 

84.79 . 2.35 12.86 B,I 0.85 
4 7. 49" 18.62 33.89 C,II 0.65 

0.44 38.28 61.29 Dtii 0.62 
34. 56" - 27-:--34--38. 09 C,II 0.58 
43. as· 22.89 33.26 C,II 0.59 
1. 63 43.26 55.11 D,II 0.56 
2.04 40.40 57.57 D,II 0 . 59 
7.23 39.32 53.45 D,II 0.58 
0.37 49.38 50.26 D,II 0.50 
1.40 43.13 55.46 D,II 0.56 
1.09 44.88 54.02 D,II 0.55 
2.62 39.96 57.43 D,II 0.59 
0.70 45.14 54.16 D,II 0.55 
0.58 43.38 56.04 D,II I 0 o 56 
0.66 41.01 58.32 D,II 0.59 

a1. as· 5.51 6.63 B,II 0.55 
3. 62. 37.96 58.42 D,II 0.61 
0.52 45 .09 54. 39 o,~ 0.55 
0~35 41.97 57.67 D,·II o.s8 
4.06 54.06 41.88 D,III 0.44 

20.64 44.04 35.32 c,III 0.45 
16.53 . 43.82 39.65 C,III 0.47 

0.53 41.94 57_:~5_3 Dt ii 0.58 
0.96 51.70 47.35 D,III 0.48 
2.30 42.51 55.20 D,II 0.56 
2.11 42.97 54.92 D,II 0.56 
2.60 42.54 54.86 D,II 0.56 

less than 2% gravel 
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Table 1-9: Trace metal concentrations - surficial sediment samples 
collected on April 9-10, 1991 (cruise 25) 

Station Cr cu Fe Mn Ni Zn 
number {~g/g) {~g/g) (wt. %) (~g/g) (~g /g) (~g/g) 

2 22.1 9.6 0.38 991 9.6 28.7 
3" 33.8 14.9 0.97 958 17.8 61.8 
4" 114.8 45.2 3.93 2673 65.6 254.7 

~ 5 127.7 47.4 4.58 3211 67.9 280.7 
~ 6" 128.9 48.3 4.62 3432 76.1 330.5 

()'- 7 131.1 56.2 4.78 1952 80.3 363.2 
~ SA 58.9 21.6 1.70 1145 21.0 87.4 

...J 

9 132.5 52.3 4.98 3693 91.7 430.1 
_.---lil . 31.1 12.1 0.52 568 5.7 31.4 

11-1" 18.8 10.0 0.36 577 8.8 24.2 
11-2 14.7 9.4 0. 31 563 7.3 21.1 
11-3 21.0 10.1 0.28 500 0.8 18.4 
12-1 93.9 34.5 3.08 1972 45.2 183.2 
12-2 76.5 22.9 2.56 1702 28.0 164.8 
12-3" 79.0 26.3 2.65 1807 38.5 158.9 

'- 13 18.1 8.8 0.28 923 3.5 20.4 
I.... 

'-..,_ 14 114.6 39.7 4.29 5064 51.8 261.7 
0 15 126.6 48.7 4.62 1634 66.4 297.5 
' 
~ 16-1 61.3 22.1 2.00 981 23.3 124 . 7 

16-2" 51.7 18.9 1. 38 569 17.3 84.5 
16-3 45.8 15.1 0.93 491 9.6 58.5 
17 130.6 50.2 4.01 1125 51.4 278.8 
18 117.3 47.5 3.55 1610 46.8 ·248. 6 - 71.1 346.8 ~ 19 132.6 50.3 4.86 6934 

.;,.. 20" 142.4 53.5 4.73 4833 62.6 361.9 
~~1B 13.7 8.6 0.34 631 BO 21.4 
() 

~ 22 38.0 18.0 1.35 1128 6.2 1 72.3 
"' 2 3 93.2 34.6 2.59 1382 10.5 215.9 -24-1 48.5 23.9 2.13 1800 18.6 142.2 

~ 24-2" 45.0 22.2 1.66 1279 6.1 1~9.3 
"-.._ 24-3 30.4 16.7 0.92 1074 BO 61.4 
~ 25-1 130.2 60.4 5.00 2427 60.3 399.1 

"'---. 25-2 127.2 51.5 4.97 2369 78.4 . 375.7 
.:::r- 25-3 124.1 60.3 5.21 3780 114.9 .4 75.2 

26. 128.2 49.8 4.86 3404 73.5 328.1 
27 150.6 59.7 6.06 9454 89.1 472.1 
~8-1 65.1 29.1 2.87 1858 42.1 189.0 
~ 28-2 65.1 29.7 2.74 1947 33.9 179.2 

28-3 61.6 27.0 2. '32 1369 37.1 168.9 
---30" 110.2 47.3 4.72 2906 73.5 291.4 

31 108.6 48.9 4.67 2701 82.2 308.6 
32 114 . 6 51.9 4.78 5002 72.5 340.6 
33 128.6 58.3 5.01 3701 91.9 398.5 
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Table 1-9 (con't): Trace metal concentrations surficial 

station Cr 
number (#-'g/g) 

-Q::_ 34 130.0 
..::;- 3 5. 127.7 

36 - 101.6 
40 120 . 5 
41 122 . 1 -

~ 42" 74.7 

"- 43" 121.1 

~ 
44 . 124.8 
45 103.0 

~-..... 
51 39.8 
52 49.7 - 53" 97.9 
58 56.8 
59 64.1 
60 121.6 
61 115.8 
63" 122.2 
64 121.5 

.;;:... 65 109 . 8 
~ 67 121.8 "---....... 69 116.4 
~ 70" 127.2 

71 114.4 
80 120.4 
as· 37.3 
~7 125.8 

95" 102.7 .___._ 
.......... 98 104.6 

<3-
BCJ-1 99.4 ---o- BCJ-2 95.4 -........... 

..::r- BC3-3 100.3 
BC4" 115.7 

Q:: BC5 101.7 
~ BC6-1 119.1 .... 

-........... ·BC6-2 135.0 
:::- BC6-3 151.6 

sediment samples collected on April 9-10, 1991 
(Cruise 25) 

cu Fe Mn Ni Zn 
(#Jog/g) (wt . %) (#Jog/g) (#-'gIg) (#Jog/g) 

55.5 4.95 6134 82.2 356.9 
48.5 4.75 2770 77.3 337.2 
44.3 4.26 3377 52.1 244 . 5 
50 . 5 4.51 3361 69.1 296 . 3 
48.3 4 . 76 3202 68.9 293.7 
32.1 3.01 1879 45.3 200.0 
51.0 4.94 4335 73.6 316.0 
46 . 6 4.89 3470 73.2 306 . 0 
43.9 4.70 2754 63.4 272.9 
20.3 1. 61 2144 16.6 109 . 9 
39.2 2.37 2692 36.0 194 . 6 
32 . 9 4.86 2621 50 . 2 229 . 3 
23.9 3.33 3036 34.2 192.9 
51.9 2.82 2121 28.6 175.0 
49.3 4.88 2842 64.7 339.3 
64.8 4.82 3101 80.9 327.2 
66.8 5.07 3437 118.5 560.3 
54.9 4.81 1614 72.6 347.4 
50.1 4.54 2200 69.4 300 . 3 
57.7 4.61 2282 76.1 339.3 
49.0 4.25 2448 63.1 . 294.2 
65.2 4.94 2157 79.3 373.0 
65.9 4.73 2036 73.5 350.9 
63.5 4.95 3702 57.8 355.3 
17.9 0.88 633 0.1 I 62 • 2 
79.1 5.25 3725 70.4 538.7 
51.7 4 . 47 3164 55.2 248.0 
52.7 4.55 3637 74.9 251.8 
47.3 3.24 1870 51.9 . 2'00 . 8 
41.2 3.51 1833 47.4 201.5 
47.4 3.79 2922 58.8 . 229. 9 
72.6 5.32 2916 141.9 .575.6 
48 . 6 4.72 3646 70.2 285.1 
55.3 4.82 2366 66.3 323 . 8 
57.2 4.74 1743 72.9 359.5 
60.0 4.84 1598 82.5 374.0 

• duplicate lab samples averaged 
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Table 1-10: Enrichment factors surficial sediment samples 

S:tation 
number 

2 
3. 
4. 

5 
6" 
7 
SA 
9 
10 
11-1" 
11-2 
11-3 
12-1 
12-2 
12-3" 
13 
14 
15 
16-1 
16-2" 
16-3 
17 
18 
19 
20" 
21B 
22 
23 
24-1 
24-2" 
24-3 
25-1 
25-2 
25-3 
26" 
27 
28-1 
28-2 
28-3 
Jo· 
31 
32 

collected on April 9-10, 1991 (Cruise 25) 

cr Cu Mn Ni Zn 

3.08 2.69 14.61 1. 76 3.78 
1. 83 1.63 5.50 1. 27 3.17 
1. 53 1. 21 3.78 1.16 3.22 
1. 46 1. 09 3.89 1. 03 3.05 
1. 46 1.10 4.13 1.14 3.56 
1. 44-- 1. 24 2.27 1.17 3.77 
1. 81 1.33 3.73 0.86 2.55 
1. 40 1.10 4.12 1.28 4.29 
3.16 2.47 6.11 0.77 3.02 
2.71 2.89 8.80 1. 67 3.30 
2.51 3.23 10.17 1.65 3.41 
3.93 3.79 9.91 0.20 3.26 
1. 60 1.1·8 3.56 1.02 2 . 96 
1.57 0.94 3.69 0.76 3.20 
1.56 1. 04 3.78 1.01 2.97 
3.38 3.28 18.26 0.87 3.62 
1. 40 0.97 6.55 0.84 3.03 
1.44 1.11 1.97 1.00 3.20 
1. 60 1.16 2.72 0.81 3.09 
1.96 1.44 2.29 0.87 3.04 
2.58 1. 70 2.92 0.71 3.12 
1. 71 1.32 1 ~ 56 0.89 3.45 
1. 73 1.41 2.52 0.91 3.48 
1.43 1.09 7 . 93 1. 02 3.55 
1. 58 1.19 5.67 0.92 3.80 
2.12 2.67 10.37 NA ,3 .15 
1.48 1.41 4.64 0.32 2.66 
1.89 1.40 2.96 0.28 4.14 
1.19 1.18 4.69 0.61 3 . 32 
1.42 1.41 4.28 0.25 . 3 . 57 
1.73 1.90 6.46 NA 3.30 
1. 37 1.27 2.70 0.84 3.97 
1.34 1. 09 2.65 1.09 .3. 75 
1.25 1.22 4.03 1. 53 4.53 
1. 38 1.08 3.89 1.05 3.35 
1. 30 1. 04 8.66 1. 02 3.87 
1.19 1. 07 3.59 1.02 3.27 
1. 25 1.14 3.95 0.86 3.25 
1. 39 1.22 3 . 27 1.11 3.61 
1.22 1.05 3.42 1. 08 3.07 
1.22 1.10 3 .• 21 1.22 3.28 
1.26 1.14 5.81 1. 05 3.54 
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Table 1-10 (con't): Enrichment factors surficial sediment 

Station 
number 

33 
34 
35. 
36 
40 
41 
42" 
43. 
44 
45 
51 
52 
53" 
58 
59 
60 
61 
63" 
64 
65 
67 
69 
70. 
71 
80 
as· 
87 
95" 
98 
BCJ-1 
BC3-2 
BC3-3 
BC4" 
BCS 
BC6-1 
BC6-2 
BC6-3 

• duplicate 

' 

cr 

1.35 
1.38 
1.41 
1. 25· 
1. 40 
1. 35 
1.30 
1.29 
1.34 
1.15 
1.30 
1.10 
1. 06 
0 . 89 
1.19 
1. 31 
1.26 
l. 27 
1.33 
1.27 
1. 38 
1.44 
1. 35 
1.27 
1.28 
2.24 
1.26 
1. 20 
1 . 21 
1. 61 
1.42 
1.39 
1.14 
1.13 
1.29 
1. 49 
1.64 

samples collected on April 9-10, 1991 (Crui se 
25) 

Cu Mn Ni zn 

1.22 4.10 1. 27 3.95 
1 . 18 6.88 1 . 15 3.58 
1. 07 3.23 1.13 3.52 
1.09 4.40 0 . 85 2.85 
1.18 4.14 1. 06 3.26 
1. 07 3.73 1.00 3.06 
1.12 3.47 1.04 3.30 
1. 09 4.87 1. 03 3.18 
1.00 3.94 1.04 3.11 
0.98 3.25 0 . 94 2.88 
1. 32 7.39 0.71 3.39 
1. 74 6.30 1.05 4.08 
0.71 3.00 0.72 2.34 
0.76 5.06 0.71 2.88 
1.94 4.18 0.70 3.09 
1 . 06 3 . 24 0.92 3.46 
1.42 3 . 57 1.17 3.37 
1.39 3.77 1.62 5.49 
1 . 20 1.86 1. 05 3.59 
1.16 2.69 1 . 06 3.29 
1.32 2.75 1.14 3 . 65 
l. 22 3 . 20 1 . 03 3.44 
1.39 2.42 1.11 3.75 
1.47 2.39 1. 08 13 • 69 
1.35 4.15 0.81 3.57 
2.16 4.02 0.01 3 . 53 
1.58 3.94 0.93 5.09 
1. 22 3.93 0.84 . 2.75 
1.22 4.44 1.14 2.75 
1. 53 3.20 1.11 . 3.08 
1.23 2.90 0.94 2.85 
1 . 32 4 . 28 1.08 3.01 
1. 44 3.04 1.85 5.37 
1.08 4 . 29 1. 03 3.00 
l. 21 2.72 .().95 3.33 
1.27 ' 2.04 1. 07 3.76 
1. 30 1.83 1.18 3.84 

lab sampl es averaged 
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Table 1-11: Sedimentological parameters - subsamples taken . from 
gravity cores collected on April 9-10, 1991 (Crui se 
25) 

Station 
number 

Stati on 5 
0.0- 2.5 
2.5- 5.0 
5.0- 7.5 
7.5- 10.0 

20.0- 24.0 
34.0- 38.0 
46.0- 50.0 

Sj;;atj.Qn ;p 
0.0- 4.0 
8.0- 12.0 

16.0- 20.0 

Stati on 25 
0.0- 2.5 
2.5- 5.0 
5.0- 7.5 
7.5- 10.0 

20.0- 24.0 
28.0- 32.0 
40.0- 44.0 
51.0- 55.0 
70.0- 74.0 

Statign ~C-l, 
0.0- 2 .5 
2.5- 5 .0 
5.0- 7.5 
7.5- 10.0 

16.0- 20.0 
28.0- 32.0 
36.0- 40.0 
68.0- 72.0 

Sj;;atj.Qn BC-~ 
o.o- 2.5 
2.5- 5.0 
5.0- 7.5 
7.5- 10.0 

28.0- 32.0 

Water 
(%) 

63.15 
57.97 
57 . 10 
55. :) 0 
54.10 
59.15 
62.81 

30.62 
33.55 
28.71 

62.88 
62.10 
59.61 
58.74 
57.19 
57.84 
57.06 
56. 10 
60.26 

51.95 
47.6 1 
50.37 
57.42 
57.83 
55.92 
54.47 
63.17 

60.77 
60.78 
56.84 
61.81 
55.96 

Sand 
( %) 

3.45 
3.92 
5.55 
6.07 
2.90 
3.39 
1.50 

43.86" 
87. 4·6 
81.29 

1. 3 6 
1.29 
1.45 
1.35 
0.93 
0.77 
0.68 
0.60 
0.9 5 

1.30 
0.39 
0.17 
0.30 
3.50 
2.97 
4.48 
1.82 

1. 78 
1.30 
0.81 
0.89 
2 . oo· 

Si l t 
( %) 

39.63 
36.88 
36.33 
36.84 
32.42 
37.84 
34.70 

25.94 
5.98 
6.98 

35.84 
39.74 
40.11 
38.98 
38.51 
39.04 
34.53 
37.99 
37.22 

44.66 
43.11 
32.19 
33.89 
34.28 
32.38 
35.90 
35.57 

36~82 

36.70 
36.65 
37.63 
39.31 
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Clay 
( %) 

56.92 
59.20 
58.13 
57.09 
64.68 
58.78 
63.80 

~ 
30·.19 

6.56 
11.73 

62.80 
58.97 
58.44 
59.67 
60.56 
60.19 
64.79 
61.40 
61.83 

54.04 
56.49 
67.64 
65.81 
62.22 
64.65 
59.62 
62.61 

61.40 
62.01 
62.54 
61.48 

58.69 

Pejrup's 
class Clay:mud 

D,II 0. 5 9 
D, II 0.62 
D, II 0.62 
D, I I 0.61 
D, II 0.67 
D, I I 0.61 
D,II 0.65 

C,II 0.54 
B,II 0.52 
B,II 0.63 

D,II 0.64 
D, II 0.60 
D, II 0.59 
D,I I 0.60 
O, II 0.61 
D,II 0.61 
D,II 0.65 
D,II 0.62 
D,II 0.62 

D,II 0.55 
D, II 0.57 
D, I I Q.68 
D, I I 0.66 
D,II 0.64 
D,II 0~67 
D, II 0.62 
D,II 0.64 

D,II 0.63 
D, I I 0.63 
D, I I 0.63 
D,II 0.62 

O,II 0.60 



Table 1-11 (can't): Sedimentological parameters s ubsample s 

Station 
number 

Station 
52.0-
66.0-

BC-2, 
56.0 
70.0 

station BC-3 
0.0- 2.5 
2.5- 5.0 
5.0- 7.5 
7.5- 10.0 

13.0- 16.0 
19.0- 22.0 
30.0- 34.0 
40.0- 44.0 
70.0- 74.0 

Station BC-4 
0.0- 2.5 
2.5- 5.0 
5.0- 7.5 
7. 5 - 10.0 

14.0- 18.0 
24.0- 28.0 
32.0- 36.0 
39.0- 43.0 
54.0- 58.0 
62.0- 66.0 
72.0- 76.0 

station ~C-5 
0.0- 2.5 
2.5- 5.0 
5.0- 7.5 
7.5- 10.0 

·13. o- 17.0 
38.0- 42.0 
66.0- 70.0 
81. o- 85.0 

Water 
(%) 

can't 
56.31 
59.50 

50.65 
45.09 
43.37 
43.32 
43.95 
49.96 
60.10 
56.55 
54.76 

59.80 
61.97 
59.60 
58.91 
56.89 
56.49 
57.62 
58.63 
57.96 
62.07 
65.84 

66.17 
66.43 
65.69 
62.04 
65.21 
54.61 
58.70 
60.31 

taken from gravity cores collected on Apri l 
9-10, 1991 (Cruise 25 ) 

Sand 
(%) 

1.14 
0. 5 3 

13.07 
3.12 
2.05 
3.39 
0.69 
0. 55 
4.24 
3.35 
2.82 

4.68 
2.98 
2.59 
2.75 
1. 28 
0.74 
0.94 
5 .19 
1.45 
1. 2 9 
1.22 

0.89 
0.85 
0.87 
1. 44 
1. 27 
0.90 
0.77 
1.06 

32.50 
35. 3 5 

45.82 
54.40 
57.46 
52.87 
53.66 
47.55 
32.01 
37. 3 5 
32.85 

42.48 
42.90 
43.74 
41.46 
37.98 
41.18 
37.80 
38.67 
43.63 
4 1.99 
39.96 

40.04 
35.39 
35.08 
38.62 
36.50 
37.78 
38.99 
40.60 
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Cla y 
(%) 

66.36 
64.12 

41.11 
42.49 
40.48 
43.74 
45.65 
51.90 
63.75 
59.31 
64.33 

52. 8 4 
54.12 
53.67 
55.79 
60.74 
58.08 
61.26 
56.14 
54.93 
56.72 
58.82 

59.08 
63.76 
64.05 
5 9.94 
62.23 
61.32 
60.23 
58.35 

Pejrup's 
class Clay:mud 

D,II 0.67 
D,II 0.64 

C,III 0.47 
D, III 0.44 
D, III 0.41 
D, II I 0.45 
D, II I 0.46 
D, II 0.52 
D, II 0.67 
D, II 0.61 
D,I I 0.66 

D,II 0.55 
D, II 0.56 
D, II 0.55 
D, II 0. 5 7" 
D, II 0.62 
D, II 0.59 
D, II 0.62 
D, II 0.59 
D, II 0 .'56 
D,II 0.57 
D,II 0.60 

D,II 0.60 
D, II o·. 64 
D, II 0.65 
D, II 0.61 
D,II 0.63 
D, II 0.62 
D, II 0.61 
D,II 0.59 



Table 1-11 (can't): Sedimentologi cal parameters subsamp l es 

Station 
number 

sta tion 
o.o-
2 . 5-
5.0-
7 . 5-

15.0-
24.0-
60.0-

stati on 
- o. o-

2 . 5-
5.0-
7 . 5-

26 . 0-
38.0-

~C-6 
2. 5 .....-
5. 0 
7.5 

10 . 0 
19 . 0 
28.0 
64.0 

BC-7 
2. 5 
5.0 
7.5 

10.0 
30.0 
42.0 

Water 
(%) 

84. 3 2 
65.61 
64.30 
62 . 80 
5 4 . 7 4 
60 . 82 
62.51 

6 2 .45 
61 . 57 
58.98 
59 . 61 
65. 96 
64.9 3 

. 
includes less than 

take n from gravi ty cores collected on Apri l 
9-10, 1991 (Cruise 25 ) 

Sand 
(%) 

2.16 
1. 55 
2.17 
2. 49" 
5.39 
2. 23 
1.10 

3.74 
4.15 
2.75 

. 2 . 09 
3. 42 
4.42 

1% gravel 

Silt 
(%) 

39.63 
37 . 85 
39.84 

42 . 92 
39 . 95 
40 . 11 
36 . 47 

48.44 
53 . 89 
58. 11 
52.26 
47.84 
50.75 

59 

Clay 
(%) 

58.22 
60 . 60 
57.98 

54.59 
54.66 
57.66 
62.42 

47.82 
41.95 
39.14 
45.65 
48.74 
44.83 

Pejrup's 
class Clay : mud 

D,I I 0. 59 
D, I I 0. 62 
D,I I 0. 59 
D,II 0.56 
D,II 0. 58 
D, II 0. 59 
D,II 0.63 

D,III 0. 50 
D, III 0.44 
D, III 0.40 
D, II I 0.47 
D,II 0.50 
D, III 0.47 



Table 1-12 : Trace metal concentrations - s ubsamples t aken . f rom 
gravity cores collected on April 9-10, 1991 {Crui se 
25) 

Depth 
{em) 

station :2 
0- 2.5 

2.5- 5 
5- 7.5 

7.5-10 
20-24" 
34-38 
46-so· 

Station J. ~ 
o- 4" 
8-12 

16-20" 

Station 25 
0- 2.5 

2.5- 5 
5- 7 . 5 

7.5-10 
20-24. 
28-32 
40-44 
51.-55 
70-74 

Cr 
{J.Lg/g) 

156.8 
166.2 
148. 4 
13 5. 5 . 
104.9 
94.8 

105.6 

62.3 
37.8 
40.0 

134.1 
129.5 
126.4 
125.2 
103.0 
101.5 
103.3 
104.8 
102.6 

St~tion BC-1 
o- 2. 5" 109.0 

2.5- 5 106.6 
5- 7 . 5 125.5 

7.5-10 124.0 
16-20 128.1 
28-32" 98.0 
36-40 100.4 
68-72 99.3 

Station a~-~ 
o- 2.5 118.4 

2.5- 5 124.9 
5- 1. 5" 110.9 

7.5-10 105.4 
28-32 134.5 

Cu 
< J.Lg I g > 

68.2 
76.7 
78.7 
76.5 
44.2 
25.1 
21. 5 

36.3 
16.7 
13 . 6 

59.2 
73.9 
80.1 
79. 2 
67.2 
61.0 
41..2 
36.3 
31.1 

32.6 
31.3 
35.1 
40.7 
67.5 
54.1 
32.4 
22.3 

49 . 2 
58.6 
55.8 
58.1 
5~.2 

Fe 
(wt. %) 

5 .18 
5.44 
5.16 
5.02 
5.04 
4.96 
4.91 

2.53 
1.09 
1. 28 

5 . 40 
5.55 
5. 37 
5 .17 
5.12 
4.97 
5.14 
4.95 
4 . 50 

2.88 
2.67 
3 . 14 
4.14 
5.25 
5.04 
4.71 
4.67 

4 . 72 
5.00 
4.71 
4.73 
5 . 19 

60 

Mn 
(p.g /g) 

3007 
2505 
2245 
2137 
1883 
1215 
1254 

1493 
802 
313 

2618 
4574 
3632 
2683 
2344 
272 4 
2287 
1549 
1311 

952 
896 
948 

2452 
4220 
2551 
1600 
1201 

2486 
2153 
2723 
2426 
2697 

Ni 
( p.g /g) 

112.4 
143.7 
135.2 
120. 2 

46. 1 
38.7 
45.5 

40.7 
19.5 
1.7 

80.7 
147.9 
153. 4 
140.0 

64.4 
60.5 
56.7 
49.2 
24.2 

35.4 
31 .6 
16.8 
54.7 

134.2 
64.2 
39.9 
30.7 

70.3 
74.2 
72.9 
65.4 
92.7 

Zn 
(p.g /g) 

543.7 
677.8 
629.6 
537.0 
172.5 
118.2 
115 .1 

149.7 
67.6 
33.1 

411.2 
634.8 
686.8 
563.8 
279. 3 
246 . 8 
178.2 
140. 5 
123.0 

139 . 9 
114.6 
119.5 
212.2 
667.4 
208.6 . 
112.6 
104.4 

303 . 2 
336. 3 
318.4 
246.8 
407.3 



Table 1-12 (can't): Trace metal concentrations - subsarnples taken 
from gravity cores collected on April 9-10, 
1991 (Cruise 25) 

Depth 
(ern) 

cr 
(JJg/g) 

cu 
(JJg /g) 

stati Qn BC-2, cQn't 
52-56 107.3 34.5 
66-70 109.4 23.6 

Sj;~tiQD BC-3 
o- 2. 5" 99.9 33.1 

2.5- 5 93.4 33.3 
5- 7.5 92.7 30.2 

7.5-10 91.3 30.2 
13-16 105.0 31.7 
19-.22" 116.0 41.0 
30-34 142.9 63.0 
40-44 136.9 79.0 
70-74 105.3 33.6 

St~tion BC-4 
o- 2.5 112.9 51.3 

2.5- 5" 113.4 53. 1 
5- 7.5 110. 5 60.2 

7.5-10 108.0 64.8 
14-18 99.9 45.3 
24-28 99.3 39.1 
32-36" 103.6 34.8 
39-43 95.5 33.5 
54-58 94.0 31.7 
62-66 93.9 27.0 
72-76. 95.2 26.8 

S:t~tion BC-:2 
o- 2. 5" 115.7 53.9 

2.5- 5 112.7 50.9 
5- 7.5 112.4 52.9 

7.5-10 110.7 . 47 .'9 
13-17 112.5 35.1 
38-42. 97.4 55. 3 
66-70 109.7 27.2 
81-85 107.6 20.7 

Fe 
(wt. %) 

4.84 
4.68 

3.35 
2.99 
3.24 
3 .37 
3.95 
4.06 
5.01 
4.97 
4.93 

4.83 
4.71 
4.78 
5.00 
4.93 
4.87 
4.86 
4.56 
4.32 
4.43 
4.55 

4.81 
4.68 
4.64 
4.60 
4.78 
4.60 
4~95 

4.57 

61 

Mn 
(p.g /g) 

1762 
1266 

889 
598 
522 
626 
407 

1778 
2177 
2142 
1455 

4133 
3685 
3407 
2859 
1815 
1915 
1656 
1422 
1093 
1335 
1685 

5233 
3 329 
3506 
2946 
1953 
1692 
1292 
1190 

Ni 
(p.g/g) 

44.1 
31.7 

41.5 
28.9 
30.8 
28.0 
27.6 
50;0 
84.9 

119.1 
34.4 

82.1 
86.5 
93.2 
91 .3 
56.2 
45.8 
36.1 
44.2 
34.9 
32.5 
32 . 3 

70.3 
63.2 
69.9 
70.4 
50.4 
55.6 
35.9 
37.5 

zn 
(p.g/g) 

161.7 
125.2 

183.0 
119.8 
125.6 
114.1 

86.4 
204. 8 
414.2 
580.8 
128.4 

388.3 
392.5 
415.1 
372.7 
209.4 
143.2 
127. 5 
118.6 

1
114.9 
111.9 
121.2 

307.9 
278.0 
317.1 
321.4 
250.9 
275.1 
124.2 
116.5 



Table 1-12 (can't) : Trace metal concentrations - subsamples taken 
from gravity cores collected on April 9-10, 
1991 (Cruise 25) 

Depth 
(em) 

cr 
(iJg/g) 

station ~C-6 
o- 2.5 141.2 

2.5'- 5 138.7 
5- 7. 5" 144.7 

7.5-10 154.3 
15-19 92.3 
24-28 94.2 
60-64 97.3 

~tation BC-7 
o- 2. 5" 125.0 

2.5- 5 139.2 
5- 7.5 130.7 

7.5-10 137 . 8 
26-30 182.6 
38-42" 208.3 

Cu 
(iJg/g) 

58.9 
63.8 
63.3 
69.5 
38.4 
21.6 
22.9 

52.4 
65.9 
62.8 
63.2 
80.0 

104.1 

Fe 
(wt . %) 

4.76 
4.77 
4.79 
4 . 69 
4.29 
4 . 92 
4.91 

3.86 
3.70 
3.67 
3.81 
4.31 
4 . 08 

. 
replicate lab samples averaged 

62 

Mn 
(iJg/g) 

2036 
1194 
1242 
1330 
1002 
1257 
1650 

1615 
1080 

801 
783 
964 

1258 

Ni 
(iJg/g) 

66.3 
72.2 
81.7 

110.6 
35.9 
22.9 
25.1 

42.2 
41.5 
37·. 4 
37.6 
59.5 
78.1 

Zn 
(iJg/g) 

317.0 
351.5 
416.6 
504.5 
141.8 
108.9 
113.8 

291.9 
281.6 
269.7 
285.3 
460.1 
574.8 



Table 1-13 : Enrichment factors - subsamples taken from grc;~.vity 
cores collected on April 9-10, 1991 (Cruise 25) 

Depth 
(em) 

Stat~Qn 5 
o- 2 . 5 

2.5- 5 
5- 7.5 

7.5-10 
20-24" 
34-38 
46-50" 

Station 12 
a- 4" 
8-12 

16-20" 

§tation 25 
a- 2.5 

2.5- 5 
5- 7 . 5 

7.5-10 
20-24" 
28-32 
40-44 
51-55 
70-74 

Station BC-1 
0- 2. s· 

2.5- 5 
5- 7.5 

7.5-10 
16-20 
28-32" 
36-40 
68-72 

li!t!ll!;ion BC-' 
o- 2.5 

2.5- 5 
s- 1. s· 

7.5-10 
28-32 

Cr 

1.59 
1. 60 
1. 51 
1. 41. 
1. 09 
1.00 
1.13 

1.29 
1.82 
1. 64 

1. 30 
1.22 
1.23 
1.27 
1. OS 
1. 07 
1.05 
1.11 
1.20 

1. 98 
2.10 
2.09 
1. 57 
1.28 
1.02 
1.12 
1.12 

1.31 
1. 31 
1.24 
1.17 
1.36 

cu Mn Ni Zn 

1. 38 3.22 1. 50 5.21 
1. 48 2.56 1.83 6.19 
1.61 2.42 1. 82 6.06 
1. 60 2.36 1. 66 5.31 
0 . 92 2.07 0.63 1. 70 
0.53 1. 36 0.54 1.18 
0.46 1.42 0.64 1.17 

1.51 3.28 1.12 2.95 
1. 6J. 4.08 1.24 3.08 
1.12 1. 36 0.09 1.28 

1.15 2.69 1. 04 3.79 
1. 40 4.58 1. 85 5.68 
1.57 3.75 1.98 6.35 
1. 61 2.88 1.88 5.42 
1.38 2.54 0.87 2.71 
1. 29 3.04 0.84 2.47 
0.84 2.47 0.77 1. 72 
0.77 1.74 0.69 1.41 
0.73 1. 62 0.37 1. 36 

1.19 1.84 0.85 2.41 
1. 24 1. 87 0.82 2.14 
1.18 1.67 0.37 L89 
1.03 3.29 0.92 2.55 
1.35 4.47 1. 77 6.32 
1.13 2.81 0.88 '2. 06 
0.72 1. 89 0.59 

. 
1.19 

o.so 1. 43 0.46 1.11 

1.10 2.92 1.03 3 . 19 
1.23 2.39 1. 03 3.34 
1. 25 3.21 1. 07 3.36 
1.29 2.85 0.96 2.59 
1.18 2.89 1.24 3.90 

63 



Table 1-13 (can't): Enrichment factors - subsamples taken . from 
gravity cores collected on Apr i l 9-10, 1991 
(Cruise 25) 

Depth 
(em) cr 

~tatj,gn BC-2, can't 
52-56 1.16 
66-70 1.23 

Station BC-3 
o- 2. 5· 1.56 

2.5- ·5 1. 64 
5- 7.5 1.50 

7.5-10 1.42 
13-16 1. 39 
19-22" 1.50 
30-34 1. 49 
40-44 1 . 44 
70-74 1.12 

station ~C-4 
o- 2. 51; 1.23 

2. 5- 5· 1. 26 
5- 7.5 1. 21 

7.5-10 1.13 
14- 18 1. 06 
24-28 1. 07 
32-3 6" 7 1.12 
39-43' 1.10 
54-58' 1.14 
62-66 1 . 11 
72-76. \ \ 1.10 

Statj,Qn BC-;! 
o- 2. s· \ 1.26 

2.5- 5 1.26 
5- 7.5 1. 27 

7 . 5-10 ' 1.26 
13-17 ' 1 . 23 
38-42. ¥ 1.11 
66-70 1.16 
81-85 1.24 

cu Mn Ni Zn 

0.75 2.02 0.63 1. 66 
0.53 1.50 0.47 1. 33 

1. 04 1. 47 0.86 2.71 
1.17 1.11 0.67 1. 99 
0.98 0.90 0.66 1. 93 
0.94 l. 03 0.58 1. 68 
0.85 0.57 0.48 1.09 
1. 0.6 2.43 0.85 2.50 
1.32 2.41 1.18 4 . 10 
1.67 2 . 39 1. 66 5.81 
0.72 l. 64 0.48 1. 29 

1 . 12 4 . 75 1.18 4.00 
1.19 4 . 34 1.27 4.14 
1 . 33 3.96 1.35 4.32 
1. 37 3.18 l. 27 3.71 
0 . 97 2 . 04 0.79 2.11 
0.85 2.18 0.65 1.46 
0.75 1.89 0.52 1. 30 
0.77 1. 73 0.67 1. 29 
0 . 77 1. 40 0 . 56 11.32 
0.64 1. 67 0.51 1.25 
0.62 2.05 0.49 1.32 

1 . 18 6.04 1. 01 3.18 
1.15 3.95 0.94 2.95 
1.20 4.19 1. 04 3 . 39 
1.10 3.56 1.06 3.47 
0.77 2.27 0.73 2.61 
1.26 2.04 0.84 2.97 
0.58 . 1.45 0.50 1. 25 
0.48 1.45 0.57 1.27 

64 



Table 1-13 (can't): Enrichment factors - subsamples taken from 
gravity cores collected on April 9-10, 1991 
(Cruise 25) 

Depth 
(em) 

Station 
0- 2.5 

2.5- 5 

~C-6 

s- 7. 5" 
7.5-10 

15-19 
24-28 
60-64 

statism BC-7 
o- 2. 5· 

2.5- 5 
5- 7.5 

7.5-10 
26-30 
38-42.· 

Cr 

1.56 
1.52 
1. 58_ 
1.73 
1.13 
1. 00 
1. 04 

1. 70 
1.97 
1.87 
1.90 
2.22 
2.68 

. 
replicate lab samples 

Cu Mn Ni Zn 

1. 30 2.38 0.97 3.31 
1. 41 1. 39 1. 05 3.66 
1. 39 1.44 1.18 4.32 
1.56 1.58 1. 64 5.35 
0.94 1. 30 0.58 1.64 
0.46 1. 42 0.32 1.10 
0.49 1.87 0.35 1.15 

1. 4.3 2.32 0.76 3.75 
1. 87 1. 62 0.78 3.78 
1.80 1. 21 0.71 3.65 
1. 75 1.14 0.68 3.72 
1.95 1. 24 0.96 5.30 
2.69 1. 71 1. 33 7.00 

averaged 

65 



Table 2-1: Distance and elevation data for Hart-Miller Is land 
beach profiles, May 2, 7, & 11, 1990 

Date 
surveyed 

5/2/90 

5/11/90 

5/2/90 

Profile 

21+75 

24+00 

28+00 

30+00 

32+00 

Stadia 
station 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 

. . 5 
6 
7 

1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

66 

Distance· 
(ft) 

222 
240 
292 
298 
310 
370 

214 
217 
242 
252 
258 
272 
330 

167 
170 
194 
200 
208 
226 
242 

146 
150 
168 
174 
182 
200 
218 

146 
152 
154 
166 
168 
170 
170 
178 
196 
228 

Elevation·· 
(ft) 

5.12 
5.11 
1. 80 
2.69 
1.25 

-1.12 

4.41 
4.29 
3.37 
2.34 
2.75 
1. OS 

-0 . 94 

6.04 
5.36 
2.66 
2.61 
1. 45 

-0.30 
-0.83 

6.14 
5.37 
2'. 3 6 
2.42 
0.93 

-0.73 
~1. 32 

7.97 
6.45 
4.89 
2.40 
2.69 
2.42 
2.12 
1.44 

-0.36 
-0.80 



Table 2-1 (con' t) : Distance and elevation data for Hart-Miller 
Island beach profiles, May 2, 7, & 11, 1990 

Date 
surveyed 

5/11/90 

5/7/90 

5/11/90 

Profile 

36+00 

40+00 

44+00 

48+00 

49+00 

Stadia 
station 

1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

1 
2 
3 
4 

67 

Distance" 
(ft) 

172 
174 
182 
185 
200 
220 
264 

179 
182 
185 
189 
203 
223 
255 

148 
152 
153 
162 
176 
194 
226 

124 
126 
130 
138 
140 
141 
141 
158 
164 
236 

144 
148 
153 
159 

Elevation·· 
(ft) 

7.12 
6.49 
5.40 
3.81 
1. 32 

-0.22 
-0.77 

6.63 
6.37 
6.10 
3.48 
1.48 

-0.32 
-0.69 

6.89 
6.43 
6.37 
2.65 
0.88 

-0.26 
-0.84 

7.63 
6.72 
3 . 23 
2.22 
2.52 
2.60 
2.28 
b.82 

-a·. 30 
-0.89 

6.94 
6.46 
5.83 
2.55 



Table 2-1 (con't): Distance and elevation data. for Hart-Miller 
Island beach profiles, May 2, 7, & 11, 1990 

Date 
surveyed 

5/11/90 

Profile 

49+00 

Stadia 
station 

5 
6 
7 

Distance" 
(ft) 

175 
193 
219 

• from center line (CL) of dike roadway 

•• mean low water (MLW) datum 

68 

Elevation·· 
(ft) 

0.94 
-0.38 
-0.87 



Table 2-2: Distance and elevation data for Hart-Miller Island 
beach profiles, February 6, 7, & 21, 1991 

Date 
surveyed 

2/6/91 

2/21/91 

2/6/91 

2/7/91 

Profile 

21+75 

. 
24+00 

28+00 

30+00 

32+00 

36+00 

40+00 

Stadia 
station 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 

69 

Distance" 
(ft) 

260 
286 
322 
350 

212 
214 
270 
288 

167 
184 
192 
210 
230 

146 
160 
160 
189 
200 

144 
150 
152 
168 
186 

172 
173 
184 
186 
192 
220 

180 
181 
184 
204 
228 

Elevation·· 
(ft) 

4.09 
2.53 
1.59 

--o. 11 

4.41 
4.39 
1. 53 

-0.63 

6.05 
·4 .18 
3.00 
1. 40 

-0.68 

6.54 
4.62 
3.06 
1. 03 

-0.67 

7.92 
6.98 
3.32 
:1!.65 

-0.50 

7 . 18 
· 6.52 
5.50 
3.16 
1'. 69 

-0.25 

6.61 
6.45 
2.85 
1.13 

-0.51 



Table 2-2 (can't): Distance and elevation data for Hart-Miller 
Island beach profiles, February 6, 7, & 21, 
1991 

Date 
surveyed 

2/7/91 

Profile 

44+00 

48+00 

49+00 

• from center line (CL) 

.. 
mean low water (MLW) 

Stadia 
station 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

Distance· 
(ft) 

144 
152 
168 
192 

124 
130 
164 
180 

142 
148 
174 
200 

of dike roadway 

datum 

70 

Elevation·· 
(ft) 

7.51 
2.69 
1.12 

-0.47 

7.54 
3.15 
0.88 

- 0.58 

6.62 
3.01 
1.29 

-0.61 



Table 2-3: Distance and elevation data for Hart-Miller Island 
beach profiles, May 2 & a, 1991 

Date 
surveyed 

5/2/91 

5/8/91 

5/8/91 

Profile 

21+75 

24+00 . 

28+00 

30+00 

32+00 

36+00 

40+00 

Stadia 
station 

1 
2 
3 

1 
2 
3 

1 
2 
3 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
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Distance" 
(ft) 

223 
309 
327 

214 
252 
280 

170 
218 
236 

148 
188 
188 
208 
252 

143 
144 
148 
188 
190 
204 
266 

172 
174 
208 
208 
224 
280 

176 
212 
214 
228 
274 

Elevation·· 
{ft) 

5.59 
2.40 
0.09 

4.39 
1.80 

-0.09 

5.39 
2.11 
0.14 

6.65 
3.58 
2.88 
0.72 

-0.79 

9.06 
8.98 
7.54 
3.37 
2.51 
0.94 

-0.82 

7.21 
6 .52 
3.51 

"2.90 
0.97 

-0.81 

7.11 
3.21 
2.76 
1.39 

-0.64 



Table 2-3 (con' t) : Distance and elevation data for Hart-Miller 
Island beach profiles, May 2 & 8, 1991 

Date 
surveyed 

5/8/91 

Profile 

44+00 

48+00 

49+00 

• from center line (CL) 

.. mean low water (MLW) 

Stadia 
station 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 
6 

Distance" 
(ft) 

142 
182 
182 
192 
238 

116 
166 
168 
178 
222 

128 
140 
179 
181 
193 
233 

of dike roadway 

datum 

72 

Elevation·· 
(ft) 

7.76 
3.87 
2.49 
1. 41 

-0.77 

9.19 
4.76 
2.67 
1. 43 

-0.70 

8.63 
7.23 
4.29 
2.77 
1. 31 

-0.69 

• 



APPENDIX A 

Visual and radiographic observations of gravity cores 
collected on April 9-10, 1991 (Cruise 25). 
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Tenth Year - Data from Benthic Monitoring Studies 

December 1990-August 1991 

This report contains the data collected under the tenth year 

Benthic Monitoring Project (Project III) of the Hart and Miller Island 

Environmental Assessment Program. A series of three cruises were 

conducted aboard the University of Maryland research vessel RV Aquarius 

on December 6, 1990, April a, 1991, and August 12, 1991. 

on all three cruises we were able to reach all of the twenty-two 

stations, illustrated in Figure 1 (Chesapeake Biological Lab -

Designations). Five stations with the HM prefix ( HM7,9,16,22,26 are 
. 

benthic infaunal reference' sites, and have been sampled since the· 

inception of the project. The eight stations with the S prefix 

positioned around the perimeter of the island represent the nearfield 

experimental infaunal stations. Four additional benthic infaunal 

stations ( GS,G25,G84 and HM12 ) were added successively over the 

course of the ninth sampling year in response to findings of the 

sedimentar~ group from Maryland Geological Survey that an enrichment in 

' Zinc has occurred in the sediments at these stations, which may 

potentially be a result of effluent discharge. The four stations with 

the R prefix are epifaunal sampling sites, and consist of various 

piers/pilings at three locations ( R2,3,4 ) around the island and at a 

r~ference piling ( station RS ) located to the southwest of the 

containment facility. 

The benthic infaunal samples ( HM, s, and G - Fig. 1 ) were 

obtained with a o.os m2 Ponar grab. Three replicates samples were 
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obtained at each station. These samples were i ndividually washed on a 

0.5 mm mesh-opening screen. Samples were preserved in a solution of 10% 

seawater/formalin with rose bengal stain. on return to the laboratory, 

the samples were rinsed on a 0.5 mm s ieve to remove formalin and then 

stored in 70- ethyl alcohol until the organisms could be picked, sorted 

and identified. The epibenthic samples were obtained by scraping a 

qualitative sample with a specially designed aluminum piling sampler 

from concrete o~ wood pilings located at dolphins or fishing piers 

around the perimeter of the island wi thin about 50 feet of the stone 

riprap wall of the containment facility. The metal pole on a 

navigational beacon at the Pleasure I s land Channel served as a 

Reference site ( R5 ) . Two samples were were collected at each piling, 

one sample was taken at about 1-1 .. 3 m. below the surf ace and a second at 

2.5-3 m below the water surface. 

Individual specimens in the samples were identified to the lowest 

taxonomic unit possible. The attached sheets present the actua l number 

of individuals recorded for each of the three replicate samples at the 

quantitatiye reference (HM) and nearfield (5) stations. Colonial f orms 

' and qualitative epibenthic samples (R) were classif ied to thr ee 

densities, very abundant (1), abundant or common (2), and present (3). 

These qualitative designati ons are recorded on the data sheets for the 

four epibenthic stations. 

Additional ecological data on the sheets includes information on 

time of sampling, depth recordeq (from the ship's fathometer ), tidal 

state ( E= ebb, F= flood, H~ high slack, L= low slack), and weather 

conditions ·c see Table 1 for the code ) . Surface temperature and 
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salinity from water collected through the ship'~ ( through-hull 

seawater ) pumping system were determined with a mercury thermometer 

+ or - 1 °C ) and a hand-held Goldberg AO refractomer ( + or - 1 ojoo ) 

and are presented in Table 2 for the various stations on the different 

sampling dates. Table 2 also lists the state station designations for 

each of the samplinq stations. 
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TABLE 1: WEATHER CODES FOR BENTHIC DATA SHEETS - this is a one (1) 
digit numeric value which describes the weather conditions at the time 
the sample was collected. 

0- clear (no clouds) 

1- partly cloudy 

2- continuous layers of clouds 

3 blowing snow , sandstorm or dust storm 

4- fog, haze, or thick dust 

s- drizzle 

6- rain 

7- snow, or rain and snow mixed 

a- showers 

9- thunderstorms 

blank, not recorded 
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TABLE 2: Salinity (in 0/00) and temperature ( oc) data for the benthic 
sampling stations on the different collection dates during the tenth 
year of sampling . 

CBL STATE DEC 90 APR 91 AUG 91 
STA. STA. SAL. TEMP. SAL. TEMP. SAL. TEMP. 
t tl. OlOO 0~ 0 LOO 0~ OLOO oC 

R1 XIF4811 NS* NS NS NS NS NS 

R2 XIF4813 NR** NR 2 15.5 NR NR 

R3 XlF4514 NR NR NR NR NR NR 

R4 ·XIF4518 NR NR NR NR NR NR 

R5 XIF3638 - NR NR 2 16 NR NR 

51 XIF5710 0 7 2 15 NR NR 

52 XIF5406 NR NR 2 14 9 28 

SJ XIF4811 NR NR 2 16 NR NR 
' 

54 XIF4715 0 7 2 10 NR NR 

55 XIF4420 NR NR 2 10 10 27.5 

56 XIF4327 NR NR 2 10 10 27 

57 XIG5405 NR NR 2 15.5 NR NR 

sa XIF4124 NR NR 2 10 NR NR 

HM7 XIF6388 NR NR 0 15 8 28 

HM9 XIF5297 0 7 2 15 NR, NR 

HM12 XIF5805 0 7 4 10 10 28 

HM16 XIF3325 2 8 2 10 9· 27 

HM22 XIG7689 NR NR 2 14.5 NR. NR 

HM26 XIF5145 0 6.5 2 16.5 NR NR 

G5 XIF4221 2 7.5 NR NR NR NR 

G25 XIF4405 0 8 NR NR NR NR 

G84 0 7 NR NR 10 28 

*NS: HOT SAMPLED **NR=NOT RECORDED 
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s 0 ber.edict I J2 

l2 17 0 0 4 8 0 1 0 J 9 0 2 9 0 0 6 4 0 0 3 E.~ 2 
t• 

1J j7 0 0 4 a 02 0 2 9 0 2 9 0 0 6 4 0 0 3 L. hcftrneis I 2 

14 j7 0 0 4 8 0 2 0 2 3 0 2 9 0 0 6 4 0 0 3 2 0 '11 2' P. "b::li!ici I 2 

15 j7. 0 0 4 8 0 l 0 0 7 0 2 9 0 0 6 4 0 0 3 c. c::apitata 2 

16 7 0 0 4 9 0 s 0 0 6 0 29 0 0 6 4 0 0 Jj I. :rec:ur:vus 2 

17 17 0 0 4 9 0 5 0 0 7 0 2 9 0 0 6 4 0 0 3 c. leucopha 12 

18 7 0 0 2 9 0 0 64 0 0 3 I L. species 2 
l9 7 0 0 4 9 0 5 0 0 9 0 2 9. 0 0 64 0 0 3 H. bal.t:hica 2 
20 7 0 0 4 9 0 5 0 l 0 0 2 9 0 0 6 4 0 0 3 I M. mi.tcbell 2 
2l 7 0 0 4 9 OS 0 0 8 0 2 9 0 0 6 4 0 0 l 8 I I Is R. c::ur.eata 2 
22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 .0 6 4 0 0 3 M. az:enaria .. 2 

23 7 0 0 4 9 0 4 0 l 9 0 2 9 0 0 6 4 0 0 3 ltjtt:r:cbia 2 

24 7 0 0 4 9 0 4 0 2 l 0 2 9 0 0 6 4 0 0 3 s. niger 2 

25j 7 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 3 o. cbscJra 2 
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xji'IFI~Iel!llll q a 11210 I" 'l'lolllll3loi211IJ J9I9J9J7 7jojoflT1 BIA 

,, 
ll 

. .tA1'!'lUDE IaC!'ltlDE ~ 

c C MjM sjsjs DC c M M s SIS 
NUMBER 

:3 9 I Ill- 5lo! I o 7 6 .2 IO '7~ I I I 11 

s v p s N 
E s A . E u 
c p p R M. (;!M-9 '"AAB ~R-A-B · 8 M 
T M H c E I E 0' ....-a . 
E • .1. •2- B 

E y L c A T N E E 
s c L A I B H I v ~ N R 

I u s E L 0 'I' c 
"' A M s s E c s E ':1' 

27 1710 o 5jJio 7 0 l l Oj2 9Jajo 6 4 o oj:Jj I I B. imprcvis I I 121 

2S j 7jojo 5 :3 01710 12 0 2 9j0 0 6 4 0 0 3 I I I B. subalbid I 21 

29 ! 7Jolo 5 Jj114JO 5 4IOJ2 9 0 0 6 4 ojojJI I I L. ~..cai'l I 12' 
:30 17 0 0 5 3llJ6 0 1 2 0 2 9 0 0 6 4 0 0131 I I I at I c. polita. I 121 

Jl 17 ojo 5 :3 l 6 0 3 0 0 2 9 0 0 6 4 o o1J 1 I I I I I c. l•"";~ I I 21 
I 

:33 !710 0 5 3 l 610 2 4 0 2 9 0 0 6 4 0 0 3 I I I E. tr:il.cl::a. j2 

:341 7jo 0 5 3 1 7 0 2 6 0 2 9 0 0 6 4 0 0 31 I N. bia.rtiCl 2 

:35 7 0 0 53 17 0 0 3 0 2 9 0 0 6 4 0 0 3 G. palustri I 121 

\ 
:36 7 0 0 s 3 17 0 1 6 0 2 9 0 0 6 4 0 0 3 Ill q I 7 L. plUIIILlSCS 12 
37 7 0 0 53 3 0 2 9 0 0 6 4 o o13 :s , ' ' 12 17 01 ~ 5 c. 

Jal 7jo 0 5 3 17 0 3 3 0 2 9 0 0 6 4 0 0 3j G. dail:leri 2 

39 7 0 0 5 3 17 0 2 0 0 2 9 0 0 6 4 0 0 3 G. tigrims 2 
\: . 

21 40 7 0 0 53 17 0 2 2. 0 2 9 0 0 6 4 0 0 3 I M. rt;t.ida 

41 7 0 0 5 3 1 6 02 l 0 2 9 0 0 6 4 003 c. aJ.myr.!. :! 

42 7 0 0 53 17 0 2 !5 0 2 9 0 0 6 4 0 0 3 I I'+ M. edwal:t!si 21 

43 7 0 0 s 4 2 4 0 0 1 0 2 9 0 0 6 4 0 0 3 c. species 21 

44 7 0 0 53 19 0 1 4 0 2 9 0 0 6 4 0 0 3 R. barrisi 21 

4S 7 0 0 E 3 ' 1 lo + 5"0 2 9 0 0 6 4 0 ojJ G. muc:onat 21 

46 7 0 0 3 3 0 1 0 0 l 0 2 9 0 0 6 4 0 03 c. c:aspia I 2 

47 7 0 0 3 3 0 1 0 0 2 0 2 9 0 0 6 4 0 0 3 G. ---f Ct"' 2 

48 7 0 0 3 !5 0 5 0 3 1 0 2 9 0 0 6 4 0 0 3 S. al1 • ..t 2 
~ 

49 7 0 0 6 6 0 2 0 0 'l. 0 2 9 0 0 6 4 0 03 I M. terms 2 
• 

so 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 03 v. pavida 2 

7 0 0 2 9 0 0 6 4 0 0 3 2 

1 0 0 0 2 9 0 0 6 4 0 0 3 21 
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E s A E u 
c p p R M ~AS (;lfA8 t;Af\oS 8 M 
I M H c E I E u •.1. ·~ •s B 
E E y L c A T N 

v ~ 
E E 

s c L A I B H I N R 
I u s E L 0 T c 

.:i A M s s E c s E II' 

1 1 ojo J 3 oiJ 0 2 8lo 2 9 0 0 6 4 o·ojJj I I c. leucole.'l I J2 
2 j7 o1o14 0 0 1 0 0 2 0 219 0 0 6 4 o oiJI I I 11 I I I M. leidyi I I 12 

:3 J7 o1o 4 ajoj1 0 0 31012 9 0 0 6 4 0 OIJI I I I 11 F.. filifOCil I I 12 1 

4 17 oloi4Jslo 10 0 8 0 2 9 0 oj6 4 0 OIJI I I I M. species I I I 12 

s 17 o1o 4 8 0 1JO 0 4 0 2 9 0 0 6 4 0 oiJI I I ~ r I 8 N. suc:inea I I I 12 

6 7 ojo ~ 8"lo-f~ ~~ I 0 2 9 0 0 6 4 0 0131 I I s. tnqilis I I I 12 

7 7 ojo 4 8 0 1 0 3 8 0 2 9 0 0 6 4 0 OIJI I P. gcul.di I I I 12 
8 ,, 0 0 4 8 0 1 0 1 7 0 2 9 0 0 6 4 0 0 Jj I E. hetaxcpo I I \2 
9 17 0 0 4 8 0 l 0 5 7 0 2 9 0 0 6 4 0 OJ3I , l3 I P. llgni I I 2 

10 7 0 0 4 8 a 1 0 0 s 0 2 ~ 0 0 6 4 0 0 3j 8 2 15 s. vfridis I I I 2 

11 7 0 0 4 8 0 l 0 l 8 0 2 9 0 0 6 4 0 OIJI 
' 2 9 I I llf s. beneclict' I 12 

l2 7Jo 0 4 a o 10 3 9 0 2 9 0 0 6 4 0 0 3 H.~ I 2 
. t' 

lJ 7 0 0 4 a o 2 0 2 9 0 2 9 0 0 6 4 0 0 31 L. }]Qffmei s I 2 

14J 7 0 0 4 8 0 2 0 2 3 0 2 90 0 6 4 0 0 3 :ZI 

'* 
lcr 1 P. ~~ .. ,.ci I 2 

1.5 7,0 04 a o l 0 07 0 2 90 0 6 4 0 0 Jj c. capitata j2 
16 7 0 04 9 0 5 0 0 6 0 2 9 0 0 6 4 0 0 3 I. recuz:ws 2 

17 7 0 0 4 9 0 s 0 07 0 2 9 0 0 6 4 0 0 3 c. lellCXlpha 2 

l8 7 o . 0 2 9 0 0 6 4 0 0 3 L. spedas I 2 

l9 7 0 0 4 9 0 5 00 9 0 2 9. 0 0 6 4 0 0 3 M. bal.thica 2 

20 7 0 0 4 9 0 5 0 1 0 0 2 9 0 0 6 4 0 0 3 2 2 M. mitchell 2 

21 7 0 0 4 9 0 s 0 0 8 0 2 9 0 0 6 4 0 0 3 ' l3 2 R. c:uneata 2 

22 7 0 0 4 9 OS 0 3 2 0 2 9 0 0 6 4 0 0 3 M. arenaria · 2 

23 7 0 0 4 9 04 0 1 9 0 2 9 0 0 6 4 0 0 3 Hyd;tcbia 2 

24 7 0 0 4 9 04 0 2 l 0 2 9 0 0 6 4 0 0 3 s. niger 2 

25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 3 D. ct:scm:a 2 
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S\f- y YIMIM cjo $\MP!E H . AS D 
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X III F'ILJ-1711 151 -, ~ ol1l2 oj6 I ~~~1311 l3lat:zlli319I919J7 7jojajljlj BJAI llll 

- IATl'lUDE I.CN:il'ItlDE ~ 
DID M M s1s1s 0 0 D M M s!sls 
319 14- ttlol 0 7 6 2 I 218~ I I I 11 

s 
p v. s N 
E s A E u 
c p p R M. '~Me G'AAB trAitS : 8 M 
I M H c E I E u -ti. •1. ..-a s 
E E y L c A T N E E 
s D L A I B H I v ;mE N R 

I u s E L 0 T c 
" A M s s E D s E :r 

271 7 o1o 5 3 0 7 0 l l 0 2 9jojo 6 4 0 0 3[ I B . • , 
I 121 •J 2Sj 7 ala 5 3 oj7 ajl :2 a.j2 glaJol6 4 0 OI:JI I I B. subaJb' I I 121 

291 7jO 0 5 3 l 4la 5 4 0 :2 9 o1o 6 4 o ai:JI I I I I L. ame......J.can I I 12 

3ojl7 a o 5j3 l 6 0 l 210 2 9 0 0 6 4 0 ojJj I b lq l I c. pili.ta I I l:zi 
31 17 o o15 3jl 6 0 3 0 o1219 a o 6 4 o oj:JI I c. 1,,.,;~ 

I I I 12· 

------

33 j7la ol5 3 1 6 0 2 4 0 2 9 0 0 6 4 0 oj3j I I 2 II J E. ~..J.cba I I 121 
34 j7jo a 5 3 1 7 a 2 6 0 2 9 0 0 6 4 o oj:Jj N. biart.il::.l I l:zJ 
35 j7 0 0 5 3 17 o a 3 0 2 9 0 0 6 4 o ojJ I G. palust:i 121 
36 i7 a o 5 :3 1 7jo 16 0 2 9 0 0 6 4 o oj:Jj I 11 14- I I II 12 L. pltnmlscs I I 121 
37 j7 0 0 5 3 17 0 1 3 a 2 9 0 0 6 4 o oj:J ~0 82 ry 5' c. , I J:zl 

38 j7jo 0 5 3 l 7 0 3 3 0 2 9 0 0 6 4 a o J G. dajboa_ri 121 

39j 7 0 0 5 3 l 7 0 2 0 0 2 9 0 0 6 4 0 0 3 I ~ l G. ti.c;rlnus I J:zl ·t.· 

40j 7 0 0 5 3 l 7 0 2 2 0 2 9 0 0 6 4 0 0 Jj 5 I I M. nitida . j2 
411 7 0 0 5 3 l 6 0 2 lO 2 9 0 0 6 4 0 0 3 c. alJnyr.1 j2 

1 
42j 7 0 0 5 3 l. 7 0 2 5 0 2 9 0 0 6 4 0 0 3 M. edwal:dsi 12 
43 1 0 0 5 4 2 4 0 0 l. 0 2 9 0 0 6 4 0 OjJ c. species 121 
441 7 0 0 5 3 19 0 l. 4 02 9 0 0 6 4 0 oj:J R. bm:risi ·I 2 

45 7 oo :.E 3 ' 1' 
p f 5'0 2 9 0 0 6 4 0 oj3j G. 'IIIIJC'CM.t :zj 

461 7 0 0 3 3 0 l. 0 0 l. 0 2 9 0 0 6 4 0 0 3 I c. caspia 2 

471 7 0 0 3 3 0 l. 0 0 2 0 2 9 0 0 6 4 0 0 3 G. ~ _ .. 2 

48 7 0 0 3 5 0 5 0 3 l. 0 2 9 0 0 6 4 0 0 3 s. ,.,,_ -f.nMc 2 ...... 

49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 0 6 4 0 0 J l l I M. temlis 2 

sot 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 ol3 v. pavida 2 

1 a 0 2 9 0 0 6 4 0 0 3 2 

7 0 0 
.. a 2 9 0 0 6 4 0 0 3 2 
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Y Y MIM 0 0 
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X p: jr: 1'1141110 I I qo tl2 0 "''llf-lol'f- '1'71°1 2 1~13lsi9 19I717Jo ol~l~ BIA I ~ I 

I.ATrnJCE I.ammCE ~ 
0 OjM M sjsls 0 D 0 M MjS s1s 
3 9jl ,lJ- 21:3! 0 7 6 :t 2jo 0~ I I I 1~ 

s 
p v. s N 
E s A E u 
c p p R M ~AS c;IMS GMS 8 M 
I M H c E I E u Jii.1 ·~ •a B 
E E y L c .. T N E E ..... 

v ~ s D L A I B H I N R 
I u s E L 0 T c 

.:L A M s s E 0 s E 
II' 

l 7 ojo JjJjo .3 0 2 8 a 2 9jojo 6 4 0 0 j.3 I D. leuc:::Jle.r1 12 
2 j7 oloJ4Jolol~ 0 012 .0 2 9 o1o16 4 0 0 Jj 112 I I II M. leidyi I I 121 
.3 j7jOjOj4JSIOiljOjO JjOj2 9 0 oj6 4jO ojJI I I I I E:. fill!ect I I I 121 
4 j7 0 Oj4 8lo ~ 0 0 8 0 2j9 0 0 6 4 0 Ol3l I I I I M. species I I I 12 

5 'loJo 4 8 0 1 0 0 4 0 2 9 0 0 6 4 0 ol3 I N. suc::::inea I I I 12 
6 7 0 0 .,. 8'10' "() Ol 0 2 9 0 0 6 4 o oj3 I I s. tragilis I I 12 

7 7 0 0 4 8 0 ~0 3 8 0 2 9 0 0 6 4 0 0 3 P. c;culdi I I J2 

s 7 0 oj4 s 0 10 17 0 2 9 0 oj6 4 0 oj3j I 
E. hetercpc:l j2 

9 17 0 0 4 s 0 1 0 s 7 0 2 9 0 0 6 4 o oJ3I I I P. ligni I I 12 
lOj 7 0 0 4 s 0 1 0 0 5 0 2 9 0 0 6 4 0 0 3 I I 1 ' s. viridis I I I 12 

ll 7 0 0 4 8 0 ~Jo ~ 8 0 2 9 0 0 6 4 0 0 3 I I I A '1 s. benedict I 12 . 
l2 7 0 0 4 8 0 ~0 3 9 0 2 9 0 0 6 4 0 oiJ 

H. ·. 12 ~ 
1.3 7 0 04 s 0 2 0 2 9 0 2 9 a o 6 4 0 0 3 L. hotfi!Pi s 2 

14 7 0 0 4 s 0 2 0 2 3 0 29 0 0 6 4 0 0 3 10'1 I 3 0 3' p. t:i!billci 2 

1!5 7 0 04 8 0 l 0 0 7 0 2 9 0 0 6 4 0 0 3 c. c:apita.ta j2 

16 7 00 4 9 0 5 0 0 6 0 29 0 0 6 4 0 0 3 I. rec:urvus 12 

17 7 0 0 4 9 0 s 0 0 7 0 2 9 0 0 6 4 0 0 3 c. leuccpha j2 

lS 7 0 0 2 9 0 0 6 4 0 0 3 L. species j2 

19 7 0 0 4 9 0 50 0 9 0 2 9. 0 0 6 4. 0 0 3 I I H. bal.t:hic:a 2 

20 7 0 0 4 9 0 !5 0 l 0 0 2 9 0 0 6 4 0 0 3 7 ~ ~ H. mi.tchel 1 2 

21 7 0 0 4 9 0 s 0 0 8 0 2 9 0 0 6 4 0 0 3 R. c:urwata 2 

22 7 0 0 4 9 0 s 0 3 2 0 2 9 0 0 6 4 0 0 3 M. arenaria · 2 

23 7 0 0 4 9 0 4 0 l 9 0 2 9 0 0 6 4 0 0 3 H',idrebia 2 

24 7 0 0 4 9 0 4 0 2 l 0 2 9 0 0 6 4 0 0 3 s. niger 2 

2!5 7 0 0 4 9 ' 0 4 0 2 0 0 2 9 0 0 6 4 0 0 3 o. Qhscn:a 2 

90 
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S5 Y YjMMjDjD ~..E H . AS D T H T y . . 
x ji JF j&rjy.j:zjo I ·1 q 0 ,, 2lol6 1 l*"lol*l' I~JoT2IliJ1919I9J717Io oJlll BIA IIIli 

IAlT1UDE I.CNGilUI:lE ~ 
DjD M M s sjs D DIDJM M s sjs 
3j9 I If- 2 3! 0 7jEij2 '2 0 0~ I I I 11 

s 
p v. s N 
E s A : . E u 
c p p R M. c;~MS G'AA6 ~R-A-9 8 M 
I M H c E I E u .j. •7.. A3 .s 
E E y L c A T N E E 
s D L A I B H I v ;rm: N R 

I u s E L 0 T c 
" A M s s E 0 s E 
11' I 

27 l7Jola 5 3 o 7jo 1 1 0 2 9 o a 6 4 o oi:JI a. improvis I I 1 2 ~ 
28 
,, o1o 5 3 0 7j0 1 2 0 2 9 ojo 6 4 o oiJI I B. suba.lbid I 1. l2i 

29 
,, o a 53 1 4jOjSj4 o12 9 a 0 6 4 0 ai:JI I I I L. cma.""ican I I J2l 

30 j7 oloJs 3 1 6j0 12 0 2 9 0 0 6 4 0 OIJI I l3 6 I 12 c. pili.ta I I J2! 
31 j7 0 0 5 3 1 EiiO 3 0 0 2 9 0 0 6 4 0 0 1=31 I I I c. luni:frcn I J21 
:33 j7IO 0 5 3 1 6jO 2 410 2j9 ojo 6 4 0 0 I:JI ~ I E. trilcba I I j21 

34 7jO 0 5 3 17 0 2 6 0 2 9 0 0 6 4 0 OjJI I N. bia.rt.i.o.l I 12 1 

3Sj 7 0 0 5 3 17 0 0 3 0 2 9 0 0 6 4 o oiJI I G. palust:ri I 121 

36 7 0 0 5 J 17 0 1 6 0 2 9 0 0 6 4 o oi:J I 
I ' 

..,, qllJ. L. plt'll'l'lltc:nc: I I j2 
37 7 0 0 53 1 7jo 13 0 2 9 0 0 6 4 o oj3 5 ? 3 c. , ., 12 
38 7 0 0 53 17 0 3 3 0 2 9 0 0 6 4 o oj3 G. dait-.ri I j2 
39 7 0 0 5 3 17 0 2 0 0 2 9 0 0 6 4 o ojJ G. i-.i.~nnc:: 121 . \.: 
40 7 0 0 53 17 0 2 2 0 2 9 0 0 6 4 0 0 3 '7 ilf 2. M. nitida I 2j 

411 7 0 0 5 J 16 02 J:O 2 9 0 0 6 4 0 0 3j c.~ I I :!J 
42 7 0 0 53 17 0 2 ! 0 2 9 0 0 6 4 0 0 3 I M. edwal:tisi I I 121 

43 7 0 0 5 4 2 4 0 0 1 0 2 9 0 0 6 4 0 0 3 c. species I I 121 

44 7 0 0 5 3 1 9 0 1 4 0 2 9 0 0 6 4 0 0 3 R. llarrUi· I I 121 

45 7 00 E 3 l 1 lo + 5'0 2 9 0 0 6 4 0 0 3 G. muc:cnat I I 2 

46 7 0 0 J 3 0 10 0 1 0 29 0 0 6 4 0 0 3 c. asp.ia I J2 

47 7 0 0 3 3 0 1 0 0 2 0 29 0 0 6 4 0 0 3 G ..... ,..,... 2 

48 7 0 0 3 s 0 5 0 3 1 0 2 9 0 0 6 4 0 0 3 s. •11im-i~ 2 
~ 

49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 0 6 4 0 0 3 I I e M. terllis 2 

so 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 v. pavic1a 2 

7 0 0 2 9 0 0 6 4 0 0 3 2 

7 0 0 0 2 9 0 0 6 4 0 0 3 I 21 
1 

91 



M c TW R 
0 MC sc E 0 IE E 
E EL 00 T u DA p 

s»!F"~ CM:E T!ME PF BASm DA BD H N ET I 
STA:r!QJ NO. 

Y Y MIMjDjD 
OF TT 5m1EY.r IS E 0 T H T 

S" SAMP!E H • AS 0 y . . 
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IATI'!CDE I.aCnUIE sromrc:: 
cjojM Mjsjsjs oJo MjMjsjsjs 

NUMBER 
0 

3j9jl '111 17! oJ7 6212~,,~ I I I 11 

s 
p v. s N 
E s A E u 
c p p R M (ri(IIS "lAS c;AA-S 8 M 
I M H c E I E u •.1 •1. •S B 
"C' "C' y L c .. T N E E .. ... 1'1. v ~ s D L A I B H I N R 

I u s E L 0 T c 
.:l A M s s E D s E :r 

1 11710 0 Jj3 0 3 o 2 sjo 2 9JO 0 6 4 a ·0 3J I D. leuc::lle."l I I 12 
2 ~7 oloj4Jolo 1 oJal2 o 2J9IO 0 6 4 0 0 31 I ~ I I I M. leidyi I· I 12 
J IJ7JoJOI4JSIOI1 oJo 31a12 9Jo 0 6J4 o aJ3J I I II I I I 12 F.. !ili:fom I I I 12 
4 11 a Ol4laJo 1 a o a o 2J91olo 614 0 0 31 I I I I M. species I I I 12 

s ~110 0 4 8 0 1 0 0 4 0 2 91a1o 6J4 0 0 3 I I I I N. suc:::inea I I I 12 
6 17 oJo 4:18'10' ~~ 0 J 0 2 9 0 0 6 4 o ajJ I I . s. fraqi1.is I I I 12 
7 7 0 0 4 8 0 1 0 3 8 0 2 9jOJO 6 4 0 0 3 I I P. gcul.di I I 12 
8 ,, 0 0 418 0 1 0 1 7 0 2 9 0 0 6 4 0 0 3 I E. hete..."'qXJ I I 12 
9 j7 o a 4 8 0 1 0 5 7 0 2 91o 0 6 4 0 0 3 I P. ligni I I 12 
10 J7 0 0 4 8 a 1 0 0 5 0 2 9 0 0 64 a o 3 ~ I l3 s. viridis I I I 12 
l1 7 0 0 4 8 0 l.O 18 0 2 9 0 0 6 4 0 0 l ~ ' I \ 3 s. berledict 12 
12 7 0 0 4 8 0 1 0 3 9 0 2 9 0 0 6 4 0 0 3 I K. qarji I 12 . ~· 
13 J7 0 0 4 8 0 2 0 2 9 0 2 9 0 0 6 4 0 0 3 L. hcffrrei 5 2 

14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 0 6 4 0 0 3 I 'l I S 2 l P. ~.;•-'ci I I 2 

lS 7.0 04 8 0 l. 00 7 0 2 9 0 0 6 4 0 0 3 c." capitata 2 

16 7 0 0 4 9 0 5 0 0 6 0. 2 9 0 0 6 4 0 0 3 I. rec:urvus I 12 
17 17 0 0 4 9 0 s 0 0 7 0 2 9 0 0 6 4 0 0 3 c. leucopha I J2 
l8 7 0 0 2 9 0 0 6 4 0 0 3 L. species J2 
l9 7 0 0 4 9 0 s 0 0 9 0 2 9. 0 0 6 4' 0 0 3 ~ M. bal.thica 12 
20 7 0 0 4 9 0 s 0 l 0 0 29 0 0 64 0 0 3 15 ~ ' M. mitc::hell. J2 
21 7 0 0 4 9 OS o.o 8 0 2 9 0 0 6 4 0 0 3 ~aro I I 2 I o 0 R. cuneata 2 

22 7 0 0 4 9 0 s 0 3 . 2 0 29 0 0 6 4 0 0 3 M. arenaria · 2 

23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 0 6 4 0 0 3 Hydrobia 2 

24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 0 6 4 0 0 3 s. JW;er 2 

25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 3 D. cbsCJ:ra 2· 
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ojo MlM s sjs D 0 D M MJSISIS 
Jj9 114- 1 '"IT I o 7 6 2 ~ 14--11 ~ I I I 11 

s i p v s N' 
E s A : E u 
c p p R M. (;fMS G'AAS crR-hS : 8 M 
I M H c E " I E u .j, •2. ...-a B 
E E y L c A T N E E 
s 0 L A I B H I v ~ N R 

I u s E L 0 T c 
~ A M s s E D s E .,. 
27 j7 ojo 53 07 0 11 0 2 9jolo 6 4 o ojJj B. i.mprovis I I 12! 
28 ,, o1o 5 3 Oj7 0 1j2 Oj2 9 ojo 6 4 ojoiJI I I B. suCalbid I I l2f 

29 j7Jolo 5 3 li4JO 5j4 0 2 9lojo 6 4 o1o131 I I L. ame-""ican I I 121 
30 7 0 0 5 J 1 6 Oil 210 2 9 o1o 6 4 olcl31 13 ~ 6 c. P='lita I I I 12 
31 7 0 0 5 3 1 6 0 J o 012 9 o o16 4 o o13 I I c. 1• ... ; .,.,.,..,., I I I l2i 
J:3j 7 0 0 5 311 6 0 2 4 0 2 9 o1o 6 4 0 0 3 1 I I I E. trilcl:a I I 121 
34j 7 0 0 5 3 17 0 2 6 0 2 9 o1o 6 4 0 0 31 I K". :CiartiCJ I I 121 
35 7 0 0 53 17 0 0 3 0 2 9 0 0 6 4 0 0 3 G. palustri I 121 

36 7 0 0 5 J 1 7 0 1 6 0 2 9 0 0 6 4 0 0 3 31 * z. 
" '1 

L. pllJZIJ.lSCS I I I 121 
371 7 0 0 5 3 1 7 0 l 3 0 2 9 0 0 6 4 0 0 3 l't- , : ' ·1 I 121 I 2 ' c. 
381 7 0 0 5 J 1 7 0 3 3 0 2 9 0 0 6 4 0 0 3 G. d.a.iberi j2 

39 7 0 0 5 3 1 7 0 2 0 0 2 9 0 0 6 4 0 0 3 G. tigrlnus I I I 121 . t: 
40 7 0 0 5 3 l 7 0 2 2 0 2 9 o1o 6 4 0 0 3 M. nitida . I 2 

411 7 0 0 5 J 1 6 0 2 l 0 2 9 0 0 6 4 0 0 3 c. a.lmyr.! I I 2 

421 7 0 0 5 3 l 7 0 2 5 0 2 9 0 0 6 4 0 0 3 12 M. a-ardsi I I 12 

43 7 0 0 5 4 2 4 0 0 10 2 9 0 0 6 4 0 0 3 c. species I 121 

44 7 0 0 5 J 1 9 0 1 4 0 2 9 0 0 6 4 0 0 3 R. lw:risi I I 12 

45 7 0 0 £ 3 ' ~ tO +5 0 2 9 0 0 6 4 0 0 3 G. DJC'Q:nat 2 

46 7 0 0 :3 3 0 l 0 0 l. 0 2 9 0 0 6 4 0 0 3 c. caspia j2 

47 7 0 0 3 3 0 l 0 0 2 0 2 9 0 0 6 4 0 0 3 G.~~~~ 2 

48 1 0 0 3 s 0 5 0 3 l 0 2 9 0 0 6 4 0 0 3 s ... n ;~~~ 2 
~ 

49 7 0 0 6 6 0 2 0 0 l. 0 2 9. 0 0 6 4 0 0 3 I M. tanuis 2! 

5oj 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 v. paviCa 2 

7 0 0 2 9 0 0 6 4 0 0 3 12 

7 0 a · 0 2 9 0 0 6 4 0 0 3 2 
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11 7jojo JjJjo J ol:a 8 0 2 910 0 6 4 0 b ::q I I I I D. leuc:~len I I 12 

2j 7loloj4 ojo 110 0 2 o12191o1o 6 4 o o 131 1 1 I I M. leidyi I I I 12 

3 JI7IOIOI4Ialo 1lolojJiol:a 91o1o16 410 0 13 1 I I I I I I I F.. fil.itCDJ. I I I 12 1 

4 17 o1o141alo 1 0 o1s 0 219 0 0 6 4 a o 31 I I I I I I M. species I I I 121 
5 II7Jalaj4 s1a 1 a o14 oj:z 9 0 0 6 4 a ojJ I I N. sucdnea I 12 
6 111 a1o 4- a·1o· "~ OJ oj:z 9 0 0 6 4 0 0 J I I s. traqil..is I 12 
1 II7Jo a 4 8 0 10 3 8 0 2j9 0 0 6 4 0 0 3J I I P. -gcuJ.di I I j2 
8 17 0 0 4 8 01 0 1 7 0 219 0 0 6 4 0 0 Jj I E. hete...""cpo I J2 
9 117 0 0 4 8 0 1 0 5 7 0 2 9 0 0 6 4 0 0 3 I I I P. ligni I I 12 

I 

10j 710 0 4 8 0 1 a o 50 2 9 00 6 4 0 0 3 l I s. viridis I I 12 
llj 7 0 0 4 a1o 1 0 18 0 2 9 0 0 6 4 a o 3 I I s. l:enedict I 12 
12j 110 0 4 8 0 1 0 3 9 0 2 9. 0 0 6 4 0 0 3 I H.~ I 2 

' ~·· 131 7 0 0 4 8 0 2 0 2 9 0 2 9 o a 6 4 0 0 J L. hoffmeis I 2 

141 7 0 0 4 8 0 2 0 2 3 0 2 9 0 0 6 4 0 0 3 I P. ~~ci 2 
15 7, 0 0 4 8 0 1 0 0 7 0 2 9 0 0 6 4 0 0 3 c::. c:apitata j2 

16 7 0 0 4 9 0 5 0 0 6 0 2 9 0 0 6 4 0 0 J I. rec::lrVUS I 2 
17j 7 0 0 4 9 0 5 0 0 7 0 2 9 0 0 6 4 0 0 3 c::. leuc=pba 12 
1Sj 7 0 0 2 9 0 0 6 4 0 0 3 L. species 2 
19j 7 0 0 4 9 0 5 00 9 0 2 9, 0 0 6 4 0 0 3 M. lzlthic:a 2 

201 7 a 0 4 9 a· s 01 0 0 2 9 0 0 6 4 0 0 3 I M. mitchell 2 

21 7 0 0 4 9 a 5 0 0 8 0 2 9 0 0 6 4 0 0 3 q. ' ~ R. c:uneata 2 

22j 7 0 0 4 9 0 5 0 J 2 0 2 9 0 0 6 4 0 0 3 M. arermria · 2 

2Jj 7 0 0 4 9 0 4 0 1 9 0 2 9 0 0 6 4 0 0 3 Hydrcbia 2 

241 7 0 0 4 9 0 4 0 2 1 0 2 9 0 0 6 4 0 0 3 s. niger 2 

2Sj 7 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 3 c. ClbSI::ura 2 

9·4 



0 
M c 'I' w R Me sc E" 0 I E E E EL 0'0 'l' u D A p -

SAl.~ ~ TIME PF EASIN DA BD H N' E T I S!Al'ION NO. 
y Y MjMjojo 

OF TT ~ IS E 0 T H T 
S'7 SrlMF...E H . AS D y . . 

xp:jc;.j5"11f-lol51 I Cf 0 r!2lol~ tl' I' 1'7111:31° 12 1113 19191917 7jo Ojllll IBIAI IIIli 

!.AT1'roCE I ~ . ~ 

sjsjs D o OIMIMisjsLs 
~ 

D 0 M M 
::3 9 15 21~~ 0 7 6 l:.zlo lz Is~ I I I 11 

s v· p s N 
E s A : E u c p p R M. ~IMS '"Me tr~hS · 8 M 
I M H c E I E u +.1. •2. ..... a E 
E E y L c A T N E E 
s 0 L A I B H I v. JIJE N R 

I u s E L 0 T c 
4 A M s s E D s E 1r 

27 7 0 ojs :3 Oj7 0 l l 0 2l9jo jo 6 4 o ojJ I I I B. i:ll;:r.:v' ...s I J21 
28 l7lo 1o 1s I:Jjo 7 Ojl 2 o 2 9jojo 6 4 o oj3 I B. S\lball:)id I I I 121 

:29 J7IO ojs Jjli4IO sj4Jcj2J9Iolo 6 4 0 Oj3 I L. american I I 121 

30 7 0 ojs ::3 lj6 Ojl 2jO 2j9 ojo 6 4 o ojJ 2. ~ I II c. :pclita I I I 12! 
31 7 0 0 SIJ l 6 0 3 0 0 2 j9 ojo 6 4 oJoiJ c. luni-~ I I I 21 
33 7 0 0 5 Jjl 6lo 2 4 0 2 9 o1o 6 4 o o1J. I I E. t::i, cba. I I 121 
34 7 0 0 s 3 17 0 2 6 0 2 9jojo 6 4 0 Oj3 N. biar'"...iCJ I I l2i 
35/ 7 0 0 53 17 0 0 3 Oj2 9jO 0 6 4 0 0 3 I G. palust:i I I j 2' 

36j 7 0 .0 5 3 l 7 0 l 6 0 2 9 0 0 6 4 0 0 3 3 S_ 3 L.pl~ I I 121 I 

37 7 0 0 s 3 l 7 Ol 3 0 2 9 0 0 6 4 a oiJ lf c. l.aClstra I I 121 
38j 7jo 0 53 17 0 3 3 0 2l9jO 0 6 4 0 0 3 G. da.il:e.."i I 21 . 
39j 7 0 0 5 3 l 7 0 2 0 0 2 9 0 0 6 4 0 0 3 G. tic;rlnus I 121 \. 
40 7 0 0 s J l 7 02 2 0 2 9 0 0 6 4 0 0 3 M. niti.Ca 2 

41 7 0 0 5 3 l 6 0 2 10 2 9 0 0 6 4 0 0 3 I c. all:zyr.! I ., .. 
42 7 0 0 5 3 17 0 2 s 0 2 9 0 0 6 4 0 0 3 3 M. eds.-ardsi 2j 
43 7 0 0 5 4 2 4 0 0 l 0 2 9 0 0 6 4 0 0 3 c. species 2J 

44 7 0 0 5 3 l 9 0 l 4 0 2 9 0 0 6 4 0 0 3 R. bacisi 2j 

45 7 0 0 ~ 3 ' 1 (J + 5"0 2 9 0 0 6 4 0 0 3 G.~t 2 

46 7 0 0 3 3 0 l 0 0 l 0 2 9 0 0 6 4 0 0 3 c. c::aspia 2 

47 7 0 0 3 3 0 l 0 0 2 0 2 9 0 0 6 4 0 0 3 G. ~'I'Y'"i~ 2 

48 7 0 0 3 5 0 5 0 3 10 2 9 0 0 6 4 0 0 3 5 a11;~it"! . -- 2 

49 7 0 0 6 6 0 2 0 o· l 0 2 9 0 0 6 4 0 0 3 M. tenuis 2 

50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 v. paviCa 2 

7 0 0 2 9 0 0 6 4 0 0 3 2 

7 0 0 0 2 9 0 0 6 4 0 0 3 21 
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.:l A M s s E D s . E 11' 

11 710 oiJI:ijo :Jjol:z a 0 2 910 0 6 4 0 oiJI I D. leucole."l I I 12 

21 7 0 o14 olal1jojoj:z 0 2 910 0 6 4 0 OIJI I I I M. leidyi I l:z 
3 I 7loJol4 a1o11 o1o J OJ219 0 0 6 4 o oj3j I I I E. :fi.li:fcm I I 12 

4 11710 OJ4 8 0 ljO o1a 01219 0 0 6 4 o oi:JI I I M. species I I 12 

s II' o 0 4 a1o 110 o14 0 2 9 0 0 6 4 0 oj3l I I I N. suc::inea I I J2 

6 710 01\- a· O'j~ 9 9' 0 2 9 0 0 6 4 0 oj:J I I s . . ~ I I 12 

1 111o 0 4 a ojl o Jla 0 2 9 0 0 6 4 0 0 :Jj I P. c;culdi I I 12 

s 7 0 0 4la 0 J1IO jl.j7 0 2 9 0 0 6 4 0 0 Jj I I E. hete..'""'CpO I J:z 
9 7 0 0 4 a 01. 0 517 0 2 9 0 0 6 4 o1o1J1 I I P. li;ni I J:z 
10 710 o 4laJo 1 0 o sjo 2 9 0 0 6 4 o oi:JI I [2 ~ s. vitidis I I 12 

1.1. .7 0 0 4 8 0 1jO 18 0 2 9 0 0 6 4 0 OjJI I I s. be."1Sdict I 12 

1.2 7 0 0 4 8 0 10 3 9 0 2 9 0 0 6 4 0 oj:J E. c;n.Yi I I 12 
L' 

13 7 0 0 4 8 0 2 0 2 9 0 2 9 0 0 6 4 0 0 3J L. hotbeis I 2 

1.4 7 0 04 8 0 2 0 2 3 0 2 9 0 0 6 4 0 0 3 l!f ~~ J p. tl:!:li!ici 2 

l5 j7 .0 04 8 0 1.0 07 0 2 9 0 0 15 4 0 0 J c. c:apitata. 2 

16J 7 0 0 4 9 0 s 0 0 6 0 2 9 0 0 6 4 0 0 J I.~ 2 

171 7 0 0 4 9 0 50 07 0 2 9 0 0 6 4 0 0 3 c. leucopha 2 

18 7 0 0 2 9 0 0 6 4 0 0 3 L. species I 12 
19 70 0 4 9 0 s 0 0 9 0 2 9. 0 0 6 4' 0 0 3 M. l:althica 2 
20 7 0 0 4 9 0 5 0 1 0 0 2 9 0 0 6 4 0 0 3 ~ M. mitdlell j2 
21 7 0 0 4 9 0 5 0 0 a o 2 9 0 0 6 4 0 0 3 R. c:unea.ta 2 

22 7 0 0 4 9 0 5 0 J . 2 0 2 9 0 0 6 4 0 0 3 M. aranarla · 2 

23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 0 6 4 0 0 3 ~ia 2 

24 70 0 4 9 0 4 0 2 l 0 2 9 0 0 6 4 0 0 3 s. niqer 2 

2Sj 7 0 0 4 9 0 4 0 2 0 0 29 0 0 6 4 0 0 3 c. cbsC' tr.!l. 2 

96 



CSL- tu;uay C::U.-2 

•. 

0 
M c 'r w R :-.. 

E 
MC sc E' 0 :I E E EL uo T 0 D A p 

Si\MPT.-J:N; 01\TE TIME PF BASIN OA BO H N E T :I 
STA:r!CN NO. 

Y YjMjMjDjD 
OF TT ~ IS !: 0 T H T ss Si\MF....E H . AS 0 y . . 

X~F!Lf-[1 l2l't'l I 9 o-h l2lo lb Jlli11811IY.Ioi2JlJ:3J9J9J9J7J7To oJllll IBIAI Jil l 

IXr!'!UIE I ICNGnUDE ~ 

sjsjs 1 o DID ~ M s sjs 
NUMEER 

DD M M 

:3 9 I 'I- o Je! I o 7j6 ~ '2 tl ~ I I I 11 

s · v p s N 
E s A . E u 
c p p R M. 'R*S 'AAS ·~R~B 8 M 
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s D L A I B H I v: ~ N R 

I u s E L 0 T c 
"' A M s s E D s E 11' 

27 j7 0 0 5j3jOj7jO 1 l OJ2I9 o1o16 4 0 OIJ I B . . l • lll;:rcvlS I j2i 
28 1 ojo 5IJ oJ7IOJl 2JO 2 9 o1o 6 4 0 0 3J B. sul:.alll.i.C I I 121 

29 j7jO oj5j3J114IO 54 0 2 910 0 6 4 olajJ L. ame~ica%1 I 121 

30 7 0 o15 3 1J6IO 1 2 0 2 9 0 0 6 4 o o1:31 ' ~ · H- c. p:Jl.i.ta I I 121 

31 7 0 0 5 3 1J6IO 3 0 0 2 9 0 0 6 4 ojoj3 C. luni~ I I 121 

33 j7JO 0 5I3J1J6IO 2 410 2 9 0 0 6 4 0 0 3 E • t:r"!..J.cl:::a 12 

34 7 0 0 s 3 l 7jO 2 6 0 2 9 o1o 6 4 0 0 3 N. bi.art:icJ 12! 

35 7 0 0 s 3 1 7 0 0 3 0 2 9 0 0 6 4 0 013 G. palustri I j2 

36 J7 0 Oj!SIJ 1 7j0 16 0 2 9 0 0 6 4 0 0 3 I I 0 :z (2 '7 I 2 1 L. pl,umuscs I J2 
I 

37 j7 0 0 sjJ 1710 13 0 2 9 0 0 6 4 0 0 3 1 '1 a c.,,.,..,~ •I J21 

38 7 0 OS 3 1 7JO 3 3 0 2 9 0 0 6 4 0 0 3 G. cJa..il::e_..-j_ 12 

39 7 0 0 s 3 1 7 0 2 0 0 2 9 0 0 6 4 0 0 3 G. ti9rinus I 121 

40 7 0 0 !5 3 17 0 2 2 0 2 9 0 0 6 4' 0 0 3 M. ~hca . I 2 

41 7 0 OS 3 1 6 0 21 02 9 0 0 6 4 0 0 3 c. allnyn :!I 
421 7 0 0 53 1 7j0 2 s 0 2 9 0 0 6 4 0 0 3 I M. edwrdsi 2 

43 7 0 0 !i 4 2 4 0 0 10 2 9 0 0 6 4 0 0 3 c. species I I 2 

44 7 0 0 !i 3 19 0 1 4 0 2 9 0 0 6 4 0 0 3 R. harrisi I 12 

45j 7 0 0 &3 ' ~ ~ + 50 2 9 0 0 6 4 o ojJ G. JlllC'Cn2lt 2 

46 7 0 0 3 3 0 1. 0 0 10 2 9 0 0 6 4 0 0 3 c. caspia 12 
47 7 0 0 3 3 0 1 0 0 2 0 2 9 0 0 6 4 0 0 3 I G. ~1'Y"3~ 2 

48 7 0 0 3 5 0 5 03 l 0 2 9 0 0 6 4 0 0 3 s .. ,,~...,.it" . ~-- 2 

49 7 0 0 6 6 0 2 0 0 10 2 9 0.0 6 4 0 0 3 M. terms 2 

so 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 v. Pavida 2 

7 0 0 2 9 0 0 6 4 0 0 3 2 

7 0 0 0 2 9 0 0 6 4 0 0 3 2 
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'II ~ s L A I a H I N R 
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-" A M s s E 0 s . E 1r 

1j 7loJajJjJ 0 :JIOJ2 8 oj2 9 a o 6 4 a aiJI I I D. leucole."l I I 12 1 

2 7ja 0 4Ja!OI1JaiOJ2 0 2j9 a a 6 4 0 Oj:JI I II I M. leidyi I 12 
:3 I 7IOIOI4 SIOI1 a1o J1a12 9 a 0 6 4JO oi:JI I I I I H. :t.ill.fox:m I I 12 

4 7 0 OI41SIO 1 oja s 0 2 9 0 0 6 4 a o131 I I I M. species I I I 12 
5 IJ7JO oj4lsjo l 0 0 4 a 2 9 a ol6l4 o oiJI I I N. suc:illea I I I 12 
6 7lalo 4-8 . o-f~ 9~ ' 0 2 9 ao 614 0 0 31 I s. tl:2gil.is I I I 12 
7 7Jo o 4 8 0 110 3J8 0 2 9 0 0 6 4 0 0 31 I P. gcul.d.i I J2 
8 7 oJo 4 8 0 1 011 1 a 2 9 0 0 6 4 a· o 31 I E. hetercpo I I I 12 
9 17 o a 4 8 o11 ojs 7 0 2 9 0 0 614 0 0 Jl I P.l~ I 12 

10 7 0 01418 0 1 ala 5 a 2 9 0 0 6 4 0 0 3 ~ ~ I s. viridis I I 12 
11 7 a 0 4 8 0 11a 1 8 0 2 9 0 a 6 4 a OIJ l 0 11.5 I I 13 s. berwdict I 12 
l2 7 0 0 4 8 0 10 3 9 0 2 9 a 0 6 4 a a 3 K.~ I I 12 

l' 
I 13 7 0 a 4 8 0 2 0 2 9 .a 2 9 o a 6 4 00 3 L.hc~ 2 

14 7 0 a 4 8 a 2 0 2 3 0 2 9 0 0 6 4 0 a 3 3Pr .30 1 Ill P. tubi!ici 12 
lS 7.0 a4 8 0 1 a 0 7 0 2 9 0 0 6 4 0 0 3 c. c:apitata 12 
16 7 a 0 4 9 0 s 0 0 6 0 29 0 0 6 4 0 0 3 I. rec::u:rvus 12 

17 7 0 0 4 9 0 s 0 07 0 2 9 0 0 6 4 0 0 3 c. leuc::pha I 12 

18 7 0 0 2 9 0 0 6 4 0 0 3 L. spec;es I 12 
19 7 0 0 4 9 0 s 0 0 9 0 2 9. 0 0 6 4 0 0 3 M. bal.thica I 12 
20 7 0 0 4 9 0 s 0 1 0 0 2 9 0 0 64 0 0 3 I 2 M. mitcb.ell j2 

21 7 0 0 4 9 0 s 0 0 8 0 2 9 0 0 6 4 0 0 3 ~ '1- 2 R. cmwata 2 

22 7 0 0 4 9 0 s a 3 2 0 2 9 0 0 6 4 a 0 3 M. a.renaria . 
I 

2 

23 7 0 0 4 9 0 4 0 1 9 a 2 9 0 a 6 4 0 0 3 Hydrcbia J2 
24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 0 6 4 0 0 3 s. niger 2 

25 7 0 0 4 9 0 4 0 2 0 a 2 9 0 0 6 4 0 0 3 D. cbscJra 2 

98 



-
D 

M c 'r w R :.. MC sc E' 0 I E E E EL uo T u D A p 
s;...~...iiNG ~ TIME P"i' :eAS'lN DA BD H N E T :r 
SJ:A:t'ICN ro. y YjMIM DID 

OF TT ~ IS E 0 T H T 
*W1 $IMP!E H . AS D y . . 

xltfFI6f~lslel-l l'l oj1l~ ol~ It 1'7 bl'71tlo oi2JliJI9l9I9I7 J7jojolll11 IBIAI j l jl 

IXI.T!L"DE ~ ~ 
D DjMjM sjsjs ojojojMjM sjsjs 
J 9jt " I I~ 0l7!6l2lo slo~ I I I 11 

s 
p v s N 
E s A E u 
c p p R M. G!M-S ~AA6 ~RA-S ·. 8 M 
I M H c E I E u • .1. •2- .#3 B 
E E y L c A T N E E 
s D L A I B H I v. ~ N R 

I u s E L 0 T I c 
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27 7jojojs JjOI7JO 11 o12 91o1o s 4Joro 3J I B.'-1 I I l~t 4 · 
I 

28 ,, 0 0 5 3 Ol7jO 1 2 o 2J9jojo 6 4 o o1:11 I I a. suball:l' I I I 121 
29 l7jO 0 s Jj1j4 0 5 4 Oj2 9jO 0 6 4 ojoiJI I I I L. azz:eric::an I I I 12' 
30 7 0 0 SIJj1 sjo 12 0 2 9 0 0 6 4 0 0 Jl 113 I 15 I e c. polita I I 121 
31 1 ojo s J 11 6 0 3 ojo 2 9jo 0 6 4 0 o131 I I c. luni.frcn I I 12! 
33 j7 0 0 s 3 11610 2 410 2 9 0 0 6 4 0 0 3 I I I E. tr'...J.cba. I I 12 

34 ,, 0 0 s 3 1 7jO 2 6 0 2 9 0 0 6 4 0 0 3j I I N. biar"..iCl I I 12! 
35 7 0 0 s 311 7 0 0 3 0 2 9 0 0 6 4 0 0 3 I I G. palust:i I J2! 
36 7 ojo .5 3 17 0 1 6 0 2 9 0 0 6 4 0 0 3 I 10 q1, I a ~ L. plumsos I I 121 

5 3j1 f2 
I 

I 37 7 ojo 7 0 1 3 0 2 9 0 0 6 4 0 0 3 3 12 C. I ,.,_.""b J21 
38 110 0 5 311 7jO 3 3 0 2 9 0 0 6 4 0 0 3j G~ dail:eri j2! . 
39j 7 0 0 .5 3 1 7 0 2 0 0 2 9 0 0 6 4 0 0 3 G. ...~ 

. 
I 12 

l 

40 7 0 0 53 17 0 2 2 0 2 9 0 0 64 003 ' ~ I M. nitiea I I j2 

411 7 0 0 s 3 1 6 0 2 1 0 2 9 0 0 6 4 0 0 J c. a.1Jnyr:! J::!l 

42 7 0 0 5 3 17 02 s 0 2 9 0 0 6 4 0 0 3 2 I I M. edwal:Csi 121 
43 7 0 0 54 2 4 0 0 l.O 2 9 0 0 6 4 0 0 3 c. species I 21 
44 7 0 0 53 19 0 1 4 0 2 9 0 0 6 4 0 0 3 R. ~...si I 121 

··----- 45 7 00 ~ 3 \ 1 lo + 5'0 2 9 0 0 6 4 0 0 3 G. liiJC:'Qtlat 2 

46 7 0 0 3 3 0 10 0 1 0 2 9 0 0 6 4 0 0 3 c. c:aspia 2 j 

47 7 0 0 3 3 0 1 0 0 2 0 2 9 0 0 6 4 0 0 3 G. ~t'll'"icr 2 
I 

48 7 0 0 3 s 0 50 3 1 0 2 9 0 0 6 4 0 0 . 3 s. ell.iptic 2 

49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 0 6 4 0 03 ~ M. tamis 2 

so 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 v. pavida 2 

7 0 0 2 9 0 0 6 4 0 0 3 2 

7 0 0 0 2 9 0 0 6 4 0 0 3 2 
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YIY MMIDID 
OF TT smmrr IS EO T H T 

+1-M 9 SMP'...E H • AS D y . . 
xj:z:JF"Isl21'll'71 I qlo· 1 2lo Ill IJjc; 1118 

r '' 

oj2llf3j9l9 j9j7j7jolalllll BIAI Ijlj 

nn'lUOE I I.CNGl'roCE ~a: 
NU1EE 

OIDIMIM s1s1s 1 o DO M!Mislsls 
319 111.5 ~I:;! I o 7 6 1 ICJI5ls~ I I I 11 

s . 
p v s N 
E s A E u 
c p p R M ~AS 'RAS crAA-S 8 M 
I M H c E I E u •.1 •2. •S B 
1:' 1:' '!. L c ... T N E E s 5 

A v ~ L A I B H I N R 
I u s E L 0 T c 

.:l A M s s E 0 s E :r 

l 7jolo JIJIO J a12 8la 2 9IO a 6 4 0 a J I I D. le:cole."l I I 12 
2 11a 0 4jojo 110 o 2 01219 o1o 6 4 o oj:Jj ,, I I I M. leidyi I I I 12 
Jl 7lojo 4jSjO l 0 o Jjal2l9lolo 6 4 0 0 3 I llf I I I llf E. !ili!cm I I I 2 

4 7jo o 4l8lo 10 0 8 0 2 9 0 0 6 4 0 0 3 I I I I M. sped.es I I 12 
5 J171olo 4 s1o 1 o1o 4 a 2 9 0 0 6 4 o ojJ 1 I I N. suc:::inea I I 12 
6 7jojol+ a·lo- ~19 0 J 0 2 9 0 0 6 4 0 0 3 I s. fraqilis I I 12 
7 1710 0 4 8 0 10 3 8 0 2 9 0 0 6 4 0 0 J I I P. gculdi I I 12 

8 7 0 0 418 0 1 0 1 7 0 2 9 0 0 6 4 0 0 3 I E. hete...'"CpO I I 12 
9 j7jo 0 4 8 0 1 0 5 7 0 2 9jO 0 6 4 0 0 J I I P. ligni I I 12 

I 

10 1710 0 4j8 0 1 0 0 s 0 2 9 0 0 6 4 0 0 J I I l'f s. viridis I I 12 
ll I' 0 0 4 8 0 l 0 1 a o 2 9 0 0 6 4 0 0 3 12 :2 I e s. l:lenedic:t I I 12 
l2 ,, 0 0 4 8 01 0 3 9 0 2 9 0 0 6 4 0 0 J I E. qray;_ I 12 

t' 
lJ I' 0 0 4 8 0 2 0 2 9 6 2 9 0 0 6 4 0 0 3 r.. hcU:Ieis I 2 
14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 0 6 4 0 0 3 Is ~ 15 p . tl:bi!ic:i 2 
lS ''· 0 0 4 a 0 1 0 0 7 0 2 9 0 0 6 4 0 0 J c. c:apita:ta j2 

16 7 0 0 4 9 0 5 0 0 6 0 29 0 0 6 4 0 0 3 I.~ I 2 

17 I' 0 0 4 9 0 5 0 0 7 0 2 9 0 0 6 4 0 0 J I c. leuccpha 12 
l8 7 0 0 2 9 0 0 6 4 0 0 J L. species j2 

19 7 0 04 9 0 s 0 0 9 0 2 9. 0 0 6 4 0 0 J M. l:lalthica. 2 

20 7 0 0 4 9 0 s 0 1 0 0 2 9 0 0 6 4 0 0 J M. mitc:!:lel.l 12 
21 7 0 ~ 4 9 0 s 0 0 a 0 2 9 0 0 6 4 0 0 J ~ ~· 10 R. CUMAta 2 
22 7 0 0 4 9 0 s 0 J ' 2 0 2 9 0 0 6 4 0 0 J M. m:enaria .. 2 

23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 0 tS 4 0 0 J Hyd::cbia 2 

24 1 0 04 9 0 4 0 2 10 2 9 0 0 6 4 0 0 J s. niger 2 

2Sj 7 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 J o. Clbsc.%ra 2 
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-- · M c: T w R 
0 MC sc E' 0 J: E E E EL UOT u 0 A p 

s.;;MFT~ CAn: TIME PF E!AS!N DA. BD H ~ ·E T J: 
STAT!CN NO. OF T'I' SEG'!Slr IS EO T H T 

-tl+!1 YjY MIMJDID SMPT'...E H . AS 0 y . . 
X lrlF 16"1.2 191'71 I C!lo I I :Z lo I" tJ6I11slll'loi2I~IJI919I9I7 1jo o{llll IBJAI Jill 

rm'lOCE I ICNGI'.IUOE ~ 
NCMEER 

D D M MlsJsls D 0 D M M s sjs 
3 9 I 51313! 0 7 6 I ~ 53~ I I I ll 

il v S N 
s A E U 

!i 

p p R M. (;1M'S G'AA6 ~RA'S · ,, 8 ~ M H c E I E u .j. •2. ..t:"3 
E y L c A T N E E 
D L A I B H I v ~ N R 
I u s E L 0 T c 

1i A M s s E D s E 

::a717 Ia Ia Is i:l a 1"7 ro 1 r~ [a 2 19 [a a 6 [4 Ia Ia ::~ E.~ .... -~ i2! 
;isl7 ala [s I:! a 17 IO l 12 a 2 19 Ia a 6 14 Ia a i3 B. ~;P..=. ,,_,;,..; [2~ 

:2917 olo [s 13 ~ 14 ro -s 14 0 2 19 Ia a 6 [4 Ia a :3 L. ::tlnl'>..-4 ~n 21 
3017 00 Is j:3 ~ 16 lo ~ 2 0 2 :9 '0 0 6 [4 0 0 3 ~ ' s :3 c. polita 2i 
3l:7 0 0 [s .3 ~ :6 ro 3 0 [a :2 ,9 a a 6 i4 a 0 3 c. lttn;~ 2! 

3317 0~ Is 13 ~ ;6 IO 2 4 a 2 19 a Ia 6 [4 0 0 3 E. ~..J.ci::a 21 
3417 010 s 13 l ~ 10 2 6 a 2 19 Ia [a 6 14 0 0 3 N. biar""..icu [2i 

3S 7 0 a s 3 ~ 7 Ia a 3 0 2 9 ;a, 0 6 4 0 0 3 G. palust:rii l2il 

36, 7 o a 5 3 ~ ~ ,a ~ 6 a 2 9 .0' 0 6 4 0 a 3 l I I' :l 1 L. nl· [2[! 

37 7 0 a 1s 3 l 7 !0 1 3 [a 2 9 ia 0 6 4 0 a 3 I c. I ........ 21 
_38 7 0 0 [s 13 1 7 0 [3 [3 0 [2 9 0 0 6 4 a 0 [3 G. da.il::eri [2 

39[7 [o Ia Is [3 ll 17 [0 12 Ia 0 [2 [9 [a 0 i6 [4 [0 a [3 ~; . . [2 G. 

40[7 o[o [5 [3 I~ [7 to 12 [2 a 12 [9 Ia 0 [6 [4 [0 :0 13 M. mba [2 

4lt7 0[0 15 [3 l [6 0 [2 [l IO 12 [9 Ia :o [6 [4 [a :a [3 c. almya [2 

'42[7 ole 5 [3 l [7 ·a ·2 [5 0 [2 [9 [0 0 6 [4 [a 0 !3 12 Ia M. "- _. [21 
4~ 

·~ 
2 [4 0 :a ll 0 [2 [9 a io 6 [4 lo 0 j3 c. species 2[ 

~ l 19 0 ll [4 0 [2 [9 0 iO 6 14 [a 0 13 R. ~...si 2! 

i4S [o[·o i 13 l 11 p it. ~5' 0 [2 [9 0 IO ,6 [4 lo 0 [3 G. 2 

4617 O!O 3 [3 0 ll 0 0 ll 0 2 [9 0 0 6 4- [0 0 3 c. caspia. [2 

4717 OIO 3 [3 01 ll 0 0 [2 ,0 j2 9 0 0 [6 4 [o 0 ,3 G. :.,.... 2 

48 [7 0[0 3 IS 0 [5 0 i3 l IO [2 9 0 ,o [6 4 Ia 0 3 s ... ,, ~nt-it':! 2 

49[7 0 0 6 I& 0 12 0 IO- 1 IO 2 9 0 :a [6 4 [o 0 3 1'11 ~- IIJ- M. tem1is 2 

50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 v. pavida 2' 

7 0 ,a 2 9 Ol a _6 4 '0 0 :3 2 

[7 ao [a 2 9 0 0 6 4 ,o 0 3 12 
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C&J- I:U;Uay cbl-1 

-· .. 
M c T W' R D MC S C E 0 I E E 

E EL trOT t1 0 A p 
~...JNG ~ TIME PF EASIN DA BD H N E T I 
srAT!al' NO. OF TT sm~ IS EO T H T 

ifM '' 
YIYIMIMIDID SMP"...E H • AS D y . . 

x!J:IFial3l:z~l I l~loJll2lol6illtlarl5l'le oj2lll3l9l9l9l717lo Ollllj IBIA !Ill 

Ikt!'lUCE ICNGXruDE ~c::; 
NtZMES. 

DIDlM M sjsls ojojo M Mjslsjs 
31911 2 I 1'7~ I al716 2 213_to~ I I I 11 

li v : S N s A ' E U s p p R M ~AS CRAS c;~a a ~ M H c E I E u 
I •.1 •2. · ~ ~ 1:" y L c .. T N I E'E 

5 
A 

v ~ L A I B H I N R 

li I u s . E t ·. 0 T c 
A M s s E 0 s E 

[1 [7 Ia [o [3 13 Ia [J [a [2 Is :a 12 [9 [a IO [6 [4 [a to [J o. le!X:Ole."l l:z, [2 
[2 li [a [a [4 [0 [a [l [a [o [2 [0 [2 [9 [0 lo [6 [4 [o [o [3 ~ II M. le.i¢Ji ~rt [2 
[3 17 Ia [0 [4 IS [O il [o IO [3 IO [2 [9 IO [o [6 [4 [o Ia [3 llf ~ l3 E. :fi.lifoa [2 
[4 [7 Ia Ia [4 Ia [o ll [o [o is [o [2 [9 [o Ia [6 [4 Ia to [3 M. spe::.ies [2 
IS [7 Ia [a [4 Is Ia ll [0 Ia [4 Ia 12 [9 [a [a [6 [4 Ia [a [3 II N.s-~ [2 
16 [7 [a lo I+ 18 [a I~ 19 ~9 II [a [2 19 [a [a l6 [4 [o Ia [3 s. t:agill.s [2 
17 [7 [o Ia [4 IS Ia [1 Ia [3 Ia IO [2 [9 [a Ia [6 [4 Ia [a [3 P. gculdi [2 
Is [7 [0 [a, [4 [a [0 [l [0 [l 17 [0 12 [9 [o [o [6 [4 [a IO [3 ~ E. heterc:po [2 
[9 [7 Ia [o [4 [a [o [l [a Is [7 Ia [2 [9 [a [a 16 [4 [a Ia [3 P. lic;ni [2 
[la 17 Ia IO [4 [a [0 [l Ia Ia Is lo [2 [9 [o [0 [6 [4 [0 [a 13 ~ s. virldis [2 
ll 17 [0 0 [4 8 [a l a [l 8 [a ~2 19 [a 0 16 i4 [a [a 3 a ! ·~ a s. ter~ [2 

12 17 Ia 0 [4 8 Ia l 0 [3 9 [0 [2 19 [a :o [6 :4 [o [a 3 E. ~~ [2 

ri '7 [a 0 14 8 [0 2 0 [2 9 [0 [2 ~9 [o 0 [6 !4 [a ra 3 L. . ..... ·~""' [2 
[14 7 [0 0 ,4 [a [o, 2 0 [2 [3 :a [2 9 [a , [0 [6 4 [a [a, [3 II I " 1'7. l 1 ll p. 'b:bi!ici 12 
[15 7 ,Q[O ,4[8 [01 1 IO ·a 17 10 [2 [9 [a [a 6 [4 [0 Ia [3 c. [2 -.-

[16 • iO IS [0 Ia [6 a [2 9 Ia [a 6 [4 [a a [3 I. · recm:ws 12 

li7 [a 15 [o [0 [7 !0 [2 9 Ia [a 6 [4 [0 0 [3 
I 

c. leuc:::pba 2 

l8 [7 ,0 0 [2 [9 Ia [a 6 [4 [a 0 [3 t. species [2 
[19 17 :a [0 [4 [9 [a [.5 to Ia [9 10 12 [9. :o [0 '6 [4 !a 'a [3 ~ lg ~ M. bal.thica 12 
20 [7 Ia [0 [4 [9 IQ [.5 [0 [l [o '0 [2 [9 ,o to 6 [4 [a [0 13 2. ~ M. mitchell [2 

,21 [7 [a Ia [4 [9 0 [5 [0 [cf 18 a [2 [9 0 [0 [6 14 [0 [o 3 R.~ta [2 

122 [7 [0 [0 [4 [9 .o [.5 Ia 13 [2 0 l2 19 0 IP 16 [4 [0 [0 .3 ' M. arenaria [2 

23 [7 [o [o [4 [9 [o [4 [a l [9 [o [2 [9 [o [0 [6 [4 Ia [o [3 ~ia 12 

24 [7 [0 jo [4 [9 Ia [4 [0 2 [l [0 [2 [9 [0 [0 [6 [4 [o [0 [3 s. niger 2 

[251 17 [0 Ia [4 [9 Ia 4 [0 [2 0 Ia 12 [9 [a 0 [6 14 [a [a [3 o. ct:sc::ura 2 

102 



-- ·· M D c '.rW R •. 

MC sc E' 0 IE E E EL 00 T 0' OA p 
~-DIG ~ TIME P F .BAS1N OA BD H N' ET I 
STA:I'.!ON NO. OF TT . smmrr IS EO T E: T 

+1-Mif, Y Y MjM DjD S»>P""....E H . AS D y . . 
X l:t'IFI313l::zl51 I 90 1!2. ol' jlj1 larls 1lelaJ2J1J3191919I7 1la al-111 IBIA II 1 

. I.AT!'IODE IaCI'ltJIJE ~. 
DjD M Mjs sjs CD njMjMjsjsls 
319 I 311 '7! a 7 6 l2l2l:3lo~ I I I 11 

li . 
v S N 

! s A . . . . . E U 
p p R M. GtHre G"AA6 (;.RhS : a ~ M H c E I E u •.1 •2. ·..-a 

I~ E y L c A T N v ~ 
E E 

D L A I B H I N R 
I u s E L 0 T c •, 

I* A M s s E D s E 

[27 [7 Ia [a :5 [3 [0 [7 [a [1 [1 a [2 [9 Ia Ia 1'6 14 :a Ia I:J B. jmpr.:vis ~:: . [2! 

[:28 [7 [a [a [5 [3 [a 17 to [1 12 ,Q 12 19 Ia Ia lo [4 !a to [3 B. ~birl ~~ . [2 

[29 17 Ia IO .5 13 !1 14 fa [5 [4 0 [2 [9 Ia Ia [6 [4 a Ia IJ L. alri!!..._,....;-C3fl ·' [2 
30 [7 a [a 5 [3 11 [6 to 1 [2 0 2 [9 Ia [0 [6 4 0 Ia [3 ll 12 I <I\ I 12 c. polita [21 
31 [7 0 [a 5 13 1 [6 [0 3 [a 0 2 [9 [a .a [6 4 0 to· [3 c. ,,'";.,.......,., [2 

33 [7 0 [a 5 [3 1 [6 to 2 [4 0 2 [9 Ia .o [6 4 a Ia [3 E. ~,cl:a [2 

34 [7 0 [0 5 13 1 17 to 2 [6 0 2 19 [a .0 16 4 0 Ia' [3 N'. bi.articJ !2 

35 [7 0 [a IS IJ l 17 Ia 0 [3 0 2 [9 Ia 'a [6 4 0 Ia [3 G.,.,.,.,,~ 2 

36 17 Ia [a s [3 ll [7 Ia 1 Ia 0 2 [9 Ia ,a 16 4 0 Ia [3 I 'r ICJ II '~ 2 1.3 b L. 'r'll 
l 

2 

37 17 [a :a 5 [3 [l [7 Ia l [3 a 2 19 [a :a Ia 4 a [a 13 II ~ s c. , [2 

·, I3S 7 [a a [5 [3 11 7 [a [3 13 0 [2 ,9 [a 0 :6 4 a 0 13' G. d.a..lbe.....j, 12 

[39 17 [a to IS 13 ll [7 Ia 12 Ia Ia [2 [9 Ia Ia Ia 14 Ia Ia 13 G. B~nn_~ [2 
M. · ln~ [40 [7 [o [a [s [3 [1 17 Ia 12 12 [0 12 19 Ia Ia [6 [4 Ia [a [3 n lo 17 I ICJ [2 

[41 ~7 Ia Ia IS [3 ll 16 Ia [2 [l Ia 12 19 Ia Ia [6 14 [a Ia 13 c. alJnyr3. [:! 

142 17 Ia l.a IS 13 [l 17 [a [2 Is [a [2 [9 Ia [a [6 [4 [a [a [3 ~ M. -a. ..t •• ~ 12 
. . . . ... . , .. ·.' ... .. 

[43 

rill 
[2 [4 [a [a IJ. [a 12 19 Ia Ia [6 [4 Ia [a. [3 I . 

I· c . .. spea1.es 12 

144 [l 19 Ia [l [4 Ia [2 [9 Ia to [6 [4 to [a [3 R.; band$i [2 

[6 [3 G~ · 'll!l 
' ~ I 

[2 [4S [7 Ia· lo IE 13 ll 11 ~ f+ 15 Ia f2 [9 Ia Ia 14 Ia Ia 
1415 [7 [a Ia· IJ IJ IO [l Ia [0 ll [a f2 f9 [0 Ia f6 [4 to fa [3 c. caspia [2 

[47 [7 Ia [a 13 [3 [a [l [a to 12 Ia 12 19 [a· Ia' f6 [4 Ia fa [3 G. ~.,..4_. [2 

f48 [7 Ia Ia [3 IS IO IS Ia [3 [1 [a ft [9 to to [6 [4 [a Ia [3 s. ol!l.li~ [2 ..... 

[49 [7 to to [6 [6 to [2 Ia [0 11 Ia 12 [9 [0 lo [6 [4 Ia [o [3 15 1[:2 ~ M. terWs [2 

[so 17 iO Ia [6 16 [a [2 Ia [a [2 to [2 [9 to to [6 [4 Ia Ia [3 I I v. pavida [2 

17 [0 Ia [2 19 [o to· [6 [4 to· Ia 13 
,-~ [2 

[7 [0 to to [2 [9' Ia Ia [6 14 Ia [a [3 12 
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C3tr rus;uay c:bl-1 

--. M c T w R 
0 MC SCE 0 I E E 
E E L UOT u D A p 

~~ rA:I:E: TIME PF ~ DA BDH N E T I 
S!AX!af NO. OF TT 5melr IS EO T H T 

#MZ2 YjY M M 0 0 s.MPIE H • AS 0 y . . 
x ~16=1716 19 I~ I I jq lo 12 o 6!11'711 llf-11 II Ia l2jljJ j9l9l9l717lo ajllll IBIAI IIIli 

~ IQCI'lUDE sm;ENC::: 
NUMEER cjCjMjM sjsjs ojc 0 M M s sjs 

J j912IG sle! I Oj7 6 I e 5" I ~ I I I 11 

li . v· : S N 
5 A E U 

~ p p R M (rigS "{AtJ ~ Q M 

~ 
M H c E I E u :tj, •2. •S U B 
1:' y L c A T N E E 5 L A I B H I v ~ N R 

li 
I u s E L 0 T c 
A M s s .E 0 s E 

ll 17 Ia Ia IJ 1.3 10 1.3 Ia 12 [s Ia 12 19 Ia ~0 16 14 Ia ra 1.3 o. ,~, .--
~' 

12 
t2 17 to lo 14 to to ll :a to 12 ~0 t2 t9 to Ia 16 14 Ia Ia 13 1 'dyi .. M. ~ ·_:..; 12 
1:3 17 IO to 14 IS to ll to Ia [3 IO 12 t9 Ia Ia 16 14 to to 1:3 12 [I E. i'; , ; i' ..... ~· 12 
14 17 IO IO !4 Is Ia ll lo Ia Is Ia 12 19 lo Ia 16 14 lo to 1:3 M. species 12 
IS 17 IO' to 14 Is Ia ll !o Ia 14 Ia 12 19 Ia Ia 16 14 to to 1:3 N. suc:cinea, 12 
16 17 to to I+ ~a· Ia I ~ !9 ~9 I• to 12 19 Ia to 16 14 Ia [a IJ s. traqilis 12 
[7 17 Ia IO 14 IS IO ll IO IJ Ia Ia [2 19 IO IO 16 14 to IO IJ P. gculdi r2 
Ia 17 to Ia 14 Is to ll to ll 17 to t2 19 IO ja t6 14 lo to 1.3 E. heteropo 12 
19 17 to to 14 Is to ll lo ts 17 to t2 19 to to 16 14 IO IO 13 ~ 12 P. llgni 12 

I 

j1o 17 Ia IO 14 Is Ia ll Ia Ia Is to 12 19 to IO 16 14 IO jo IJ IJ II. ~ s. viridis 12 
ll 17 to Ia 14 !S Ia ll to 11 Is ia 12 19 to io 16 14 lo IO IJ It ,. II I 19 s. be.~ 12 
l2 17 to to 14 IS ,0 11 IO 3 19 0 2 19 to IO t6 ,4 to IO 1:3 H. gr:ayi 12 
l3 

~· 12 ,7 IO IO 14 Is IO 12 to 2 19 ,o 2 !9 to 0 16 14 to to tJ L. hoUmeis 

14 17 to :0 14 8 ,o ,:2 to 2 13 to t2 9 to ,o , 16 4 IO 'a tJ I lit [2 1'7 P. t:u!:l'; .. ~ c:i 2 

l5 1 10 to 14 Is 0 '1 Ia 0 :7 Ia 12 9 IO 0 16 14 to a IJ c. capita.ta. 2 

• 
19 0 5 'o Ia ~6 to 12 9 :a 0 16 [4 Ia a '3 I. rec:urvus 12 
19 to· 5 :o [o 7 IO· :2 19 IO a ,6 14 :o a 3 C.l~ 12 

Ia 12 t9 Ia Ia !6 14 0 to 3 L. species 12 
119 17 IO IO 14 19 Ia s Ia IO 19 IO 12 I~ lo to 16 I" to Ia 13 M. bal.thica 12 
120 t7 to to ;4 t9 to Is 0 ll to to 12 19 !o to 16 14 jo IO 13 I M. mit.ch.ell 12 
,21 17 ,0 lo 14 [9 to 15 .o IO 8 IO '2 19 .0 IO 6 14 IO IO IJ ~~ II l'r I I~ R. ameat:a 12 
122 17 lo Ia 4 19 to Is to I~ 12 to 2 19 to to 16 14 to to IJ M. arenaria 12 
'23 t7 to Ia [4 19 Ia 14 Ia tl !9 to 12 19 to IO [6 14 IO IO 13 Hytb:cbia 12 
124 17 IO j"o 14 19 10 14 to 12 ll ro· 12 19 to to 16 :4 lo io 13 s. niger t2 
125 17 Ia to 14 9 0 14 Ia 12 to to 12 19 to !o ItS 14 to :o IJ o. obsc:un 12 
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---.- . 
M c 'I' w D R :'>. MC sc E" 0 I E E E EL 00 T u D A p 

Sl\MPT'_,ING ~ T!ME il'F BASIN OA BO H N E T I S'!AnCN NO. 
Y YjMjMjojD 

OF TT smmr:r .IS E 0 'l' H 'I' #M2'2. SI.MPT...E H . AS D y . . 
xjiiGI'71' IBI91 I jq ol1l:z lol' 1l'll11'1-lrlrlol2JljJj9j9j9j7j7jo Ojljl jBjA ,, l 

!.A!l'!'I"GDE ~ 

~I ojo MjM sjsjs D DO MjM sjsjs 
Jj9 2jG sle! I a 7 6 118 ~~! I IT Ill 

~ v· s N 

~ s A . E u p p R M. GRA-S (;AAS '<;:.RitB · 3 M 

I~ 
M H c E I E u t.1. •:z. .....-a E 
E y L c A 'l' N E E 
0 L A I B H I v. ~ N R 

li I u s E L 0 T c 
A M s s E D s E 

127 17 Ia Ia Is IJ Ia 17 lOll ll !a 12 19 Ia Ia 1614 IO IOIJ B. -=- Tis F.;'. 12 
[28 17 Ia Ia Is IJ Ia 17 ra [l [2 Ia 12 19 to Ia 1614 Ia taiJ B. et•M1'1oo~~ r;:. 12 
129 17 Ia to Is tJ ll [4 to Is [4 Ia 12 t9 Ia Ia 1614 Ia to 13 L. :omA~~ ·' 12 
!Jo 17 Ia Ia IS IJ ll 16 IO ll 12 Ia 12 19 IO IO lEi 14 IO Oj3 II ~ ~ c. IXJ]j.ta 12 
IJ! [7 Ia Ia Is IJ ll lEi to ~ 3 IO Ia 12 [9 IO to 16 14 Ia to IJ c. ,,1?'1~~ 12, .. 
133 [7 IO IO lS 13 ll 16 IO 12 !4 IO 12 19 Ia Ia [6 14 Ia IO IJ ~ I E. t::'ilcba. t-2! 
134 17 Ia Ia ts 13 ll 17 Ia [2 [6 fa 12 19 IO IO [6 14 ~a IO 13 N. ,_,,,.-~ ...... 12 
135 17 to Ia IS 13 ll 17 IO Ia 13 ro 12 [9 Ia Ia 16 14 IO IO IJ G. palust::i 12 
1315 17 Ia Ia IS IJ ll 17 Ia ll 16 Ia [2 19 to Ia 16 14 to to [3 19 .,,, 12 L. ,.,, 12 lo 
IJ7 17 Ia Ia Is IJ ll 17 Ia ll [3 Ia 12 19 IO Ia 16 14 Ia Ia [3 

• I 

12 II ~ t3 c. l 

IJS 17 0 Ia IS 13 ll 17 Ia 13 IJ Ia [2 9 0 Ia 6 14 Ia Ia IJ G. dafb?ri 12 
IJ9 17 Ia to 5 [3 :1 17 Ia 2 Ia :a 12 19 Ia to 16 14 !O lO IJ G. +o-i~ ....... 2 

M. mb& !40 [7 IO Ia 5 IJ l 17 IO 2 12 0 12 9 IO Ia 16 14 ;a to [3 2 

---- ~41 r1 IO Ia 5 IJ l 16 Ia 2 ll 0 !2 19 :a IO lEi 4 0 IO !3 c. allllyra :! 

~42 

I 
IO S[J 1 17 to 2 Is 0 2 [9 0 to :6 4 0 to ~3 II M. . . 

2 

[43 12 14 Ia 0 li 0 2 19 to to [6 ;4 0 IO 3 
,, c. species 12 . 

I« II ll [9 to 1 1~4 lo 2 [9 IO to [6 '4 0 IO 3 . R. bar.:isi 12 
[4S lircf \ 7. to f+.t5' Ia 2 19 IO 'o [6 4 0 :a 3 G.,..,. 12 
146 17 Ia 0 [3 3 Ia ll IO to 11 Ia 2 [9 to to [6 14 to 0 IJ c. c:aspia :2 
;47 17 IO Ia tJ 3 Ia ll :a IO 12 to 2 19 Ia to 16 i4 to to IJ G. 12 
:4a 17 to to [3 Is to IS :a IJ 11 to 2 [9 IO Ia [6 4 to IO I~ s. e!,~., ... 12 
49 17 to I· a [6 lEi IO 12 0 to ll Ia 12 19 to to 16 4 to to 13 !2 II M. tenuis 12 
50 17 IO Ia [6 lEi iO 12 0 to 12 Ia 12 ,g IO IO :6 14 Ia Ia [3 v. pavida 12 

17 Ia to 12 9 to to 6 14 to to IJ 12 
[7 0 to Ia [2 19 IO Ia 6 14 IO Ia IJ 12 
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- -- M c T w R D MC sc E 0 I E E 
E EL UOT 0 D A p 

~1-!P"~ ~ TIME PF BASIN DA BD H N E T I 
S!Al'!CN NO. OF TT SEG:o!ENI' IS EO T H T 

#M2' YjY MMIDID S!MF...E H . AS D y 
• 0 

X II" IF 15' ,, I If-lSI I I qj 0 1 2lo1'7 ol~l4121' 1~ ol2lliJI9I9I9I717lo otllll IBIA jlj l 

~ I I.CN:i1'1UIJE ~ 
DID M MjSISIS I DIDIDIM M s sjs 
Jj9 1 ~slcr! I o 17 1612 :; ~ s: I J I 11 

~ v- s N 
~ s A E u 
~ p p R M GitAS (;RAI5 C::MS B M 

M H c E I E u •.1 ·~ ·~ B 

lg ~ y L c A T N E E i5 L A I B H I v ~ N R 

li I u s E L 0 T c A M s s E D s E 

ll 7 :o 0 13 IJ [0 I ~ 0!2 18[0 12 !9 0 Ia 6[4 oro [J c. ,.,.,~, .,...,_ [2 
12 [7 IO fa 14 10 [0 ll [o IO [2 [o 12 [9 0 Ia 614 [o Ia [3 ~ [2. M. leid:yi '2 
[3 [7 .o [a [4 Is 0 ll [0 [0 IJ 0 [2 19 0 [a 16 4 [a [a [3 H. flli!Cl:lll 12 
4 17 0 [0 14 8 10 [l Ia 0 [8 a [2 [9 0 :o [6 .4 [0 0 !J M. species 2 
5 [7 0 [o 14 8 :.o l [a [o .4, 0 12 9 [a IO [6 14 [o 0 3 N. suc:inea 2 

[6 [7 ~a [o I+ a·o· l't :~ ~~ [I 0 [2 '9 [o jO [6 4 [0 0 3 s 0 traqiJ.is 2 

7 i7 [a [o [4 a 0 .l IO [J a 0 [2 9 [0 0 [6 4 'o 0 3 P. gculdi 2 

8 17 [0 [o [4 [a ~0 l Ia [l 7 [a 12 9 [a 0 ,6 [4 10 [o [J E. " -- 2 

[9 7 IO 0 [4 [8 [a l 0 :s 7 [a [2 9 .0 [o 6 14 a [0 [3 II ~ 11~ ' ~ P. ligni [2 

110 7 [0 ,o ,4 [a [0, [l 0 [a 5 [a i2 9 '.a [0 6 [4 a [a [J [I s. viri.cus [2 

,ll 7 ,a [o 4 Is [0 ll Ia :l [a ja 12 [9 !a [o 6 [4 a [a [3 A II S • '1-..s""'"'H .-+ [2 
12 l7 [0 Ia 4 [8 [0 [l [o 3 [9 [0 .2 [9 0 [a 6 [4 0 IO IJ H. c;ra":ii [2' 

~~ 

13 [7 a IO 4 [8 ia 12 [a 12 [9 [0 2 [9 0 [o 6 [4 a [a [3 L. bcUme.is [2 
14 17 0 Ia 4 Ia 'O 12 Ia 2 [3 [a 12 19 a [a 6 14 [o [o [3 [3 I I IO <f .I 11 ly.. P. ~~ici 12 
lS 17 .o IO ~4 8 ja ll IO a [7 [a ,2 [9 a Ia 16 14 [a .a [3 c. capitata' [2 
16 I. 0 [5 [o. [a [6 ,0 2 [9 Ia Ia 16 4 Ia a ,3 I.. rec:u:rvuS [2 
li7 ,0 iS [a [0 [7 Ia 2 [9 [0 ja [6 4 [a 0 IJ II I c. leuc:qila [2 

[18 [a [2 19 Ia 0 16 14 Ia [o ,J L. species j2 

119 7 Ia ,a [4 [9 [a [S [a [a [9 Ia 12 [9. Ia 10 [6 4 ' [a [0 3 
,, M. l:lal.thica [2 

120 7 Ia 0 14 [9 [a s :o [1 Ia '0 [2 19 [0 0 [6 4 :o [o 3 II I ,, M. mitc:hell 12 
[21 ,7 [0 IO 4 [9 Ia 5 [0 [a Ia .a 12 9 IO a [6 [4 a IO [3 12 I (; [5 i3l3 

,, ,oil R. ameata 12 
i22 7 Ia a '4 [9 [a Is ,a [3 2 a [2 9 [ai 9 6 [4 a [a [3 M. arenaria 12 
123 7 :a a ,4 19 10, !4 a [l 19 a [2 9 :a 0 '6 14 a [o IJ . HydJ:obia 12 
i24 7 [0 Ia '4 19 Ia 14 a 12 l Ia [2 9 Ia 0 6 [4 a [0 l3 s. niger i2 

25 [7 a [0 14 9 a [4 [o 12 a Ia !2 19 a [a ,6 :4 Ia [a [J o. obscura '2 

lOG 
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xP:IFisltl4-lst I l~lolll2lobloi'71L~-I2Itl3loi2J1l3l9l9l917 'to Oj1j1j BjA ,, 11 
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D DIMJM s sjs D DID MjMjS sjs NUMBER 

3 9lt Ill- g ~! 0 7j6 :zlals 5~ I I I I 11 

~ v S N 

~ s A E U p p R M. ~!Me G"AA6 ~RA-B · 8 ~ ~ M H c E I E u t~.1. •z. .13 . 
E y L c A T N E E 

15 D L A I B H I v fiDE N R 

li: 
I u s E L 0 T c 
A M s s E D s E 

127 l7la Ia lsiJ Ia 17 IO 11 11 Ia 12 19 Ia Ia 16 14 Ia Ia IJ B ;_..;.., . ~ ............... ·12 
l:zs 1710 Ia lsiJ Ia 17 Ia ll 12 Ia 12 19 IO Ia Is 14 Ia Ia 13 B. ..,,r..,,,_,;,.i! 12 
129 17 Ia Ia ISIJ ll 14 Ia IS 14 Ia 12 19 0 Ia Is 14 Ia Ia IJ L. :sW~A~,...,.,., 12 
l3a l7la Ia lsiJ 11 Is Ia ll 12 Ia 12 19 Ia Ia Is 14 Ia Ia IJ 1'1_ ~ 12 c. I=Olita 12 
IJl l7la Ia ISIJ 11 16 Ia IJ Ia Ia 12 19 Ia Ia Is 14 Ia Ia 13 c. ~ 12 :. 
13:3 1710 Ia lsl :3 ll Is Ia 12 14 Ia j2 19 Ia Ia Is 14 Ia Ia IJ ll ,, I J E. tr'i-lcba 12 
134: l7la Ia lsiJ ll 17 Ia 12 lEi Ia 12 19 Ia Ia 16 14 Ia Ia 13 N. biartic.J 12 
13.5 l7la Ia lsiJ ll 17 Ia Ia I:J Ia 12 19 Ia Ia Is 14 Ia Ia IJ G. :"",.,~ 12 
IJ15 l7la Ia lsi:J ll 17 Ia ll lEi Ia 12 19 Ia Ia 16 14 Ia Ia IJ ~ [I II L. :::;', 12 
[37 l7[a Ia ISIJ ll 17 Ia 11 13 Ia [2 19 jo jo 16 14 Ia Ia IJ 19 1'1 I' II C. I "'-•-;tre 12 
jJa 1710 Ia ISI:J ll 17 Ia IJ IJ IO 12 19 IO IO IS 14 Ia Ia 13 G. da jboo...ri 12 
1:39 7la a jSIJ ll 7 Ia 12 0 Ia 12 19 a IO lEi 14 fa 0 3 II G. ~··~nt1CI 2 

M. ntb l4a 1 Ia 0 Is :J ll 7 :a 12 2 Ia 2 19 a Ia lEi ,4 Ia a 3 2 

141 7la a IS 3 11 6 :a 12 1 Ia 2 9 a Ia 16 4 Ia a IJ c. alll1yr.! 2 

142 7 IO 0 !S 3 11 17 0 12 IS 0 2 9 a Ia !6 4 IO Ia I:J M • 
_s. Jl" 12 

.. 
. 43 2 14 Ia 0" ll a 12 19 0 :a 6 14 :a Ia ~J c. st:e;ies 12 

I 
. .,.., 

AA I! f3 l 19 Ia 1 14 0 12 19 0 a 6 14 0 lo 13 R. harrlsi 12 

45 i(f (f sra l I~ ~ ·+ 15' 0 12 19 Ia 0 6 14 0 IO IJ G. -· 12 
146 17 0 Ia IJ iJ 0 11 Ia 0 ll 0 :2 19 [a 0 6 [4 Ia a [3 c. c:asp.ia '2 

147 1710 Ia IJ [3 0 ll Ia Ia 12 0 [2 19 Ia Ia 6 14 Ia Ia iJ G. "1 ..... 12 
148 l7la Ia IJ IS Ia IS Ia IJ ll a 12 [9 [0 Ia 6 [4 IO [a '3 s ... ,, ~~of ... 12 
149 111o Ia Is 16 lo :2 lo Ia !1 0 [2 [9 [o [.0 16 4 [o lo J II M. tenuis 12 
[so 7la IO [6 '6 [a '2 Ia Ia :2 Ia 12 [9 Ia lo [6 4 [a laiJ v. ·pavida. 12 

710 Ia [2 [9 [a [a [6 4 [a IO IJ 12 

710 Ia Ia 12 !9 Ia [a [6 14 ~0 [o IJ 12 
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'1:' y L c .. T N E E 
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~ ~ L A I B H I N R 

# 
I u s E L 0 T c 
A M s s E D s E 

[ fila Ia [J [:3 [a [3 [0 [2 [8 [a [2 [9 ra [a [6[4 Ia [a [:3 o. 1 .,.,,_..,, A>1: 12 
[2 [710 to [4 [0 Ia [1 Ia Ia 12 [a 12 19 to Ia [614 Ia to [:3 II 13 M. leidyi [2 
[3 t7ta Ia [4 [8jOt1 Ia [a [3 to [2 t9 to [a [6 t4 to to [3 12 12 t2 F.. 'fllifcrm. 12 
14 1'710 lo [4 [a IO[l [a lo [8 Ia 12 19 Ia to 16 [4 ro Ia [3 ~- species 12 
Is t7[0 Ia [4 ta tot1 Ia [a [4 [o [2 19 [o [o [6 [4 Ia lo [3 ,, ,, 

~ N. suc::i.nea 12 
[6 [7to to I+ 18' lalt:t 19 ~0 [I Ia 12 19 Ia to [6 14 ro [o [3 5. t:agiJ..is [2 
17 1710 Ia [4 [a 10[1 to [3 [a to t2 19 [0' to [6 [4 Ia Ia t3 P.' gculdi t2 
Ia [7la Ia t4 ts 10[1 [o 11 [7 to [2 [9 Ia [o [6 [4 Ia- Ia [:3 E. hete..~ 12 
9 17[0 1() [4 [8 0[1 Ia [s 17 :a [2 19 10 [a [6 14 to [a t3 '0 1¥-.. [2 

t1a [710 10 14 IS 0[1 Ia [o ts 10 [2 ,9 IO to [6 [4 Ia Ia [3 II II ~ Is s. vi.ridis t2 
lu [7[0 to [4 [a to [1 [a tl Is to 12 [9 Ia lo 16 [4 to ro IJ IIC 

,, 5. benedict [2 . 
IU [7to ro [4 [8 to [1 [a [3 [9 [0 [2 [9 to [o [6 t4 Ia to [3 F.. gr:eyi [2 

tl 
[13 [7[0 [o [4 18 [o [2 [a [2 19 [o [2 [9 [o Ia [6 [4 Ia ro [3 L.~ t2 

114 171o lo [4 [s Ia 12 [a [2 ll to 12 19 to to [6 t4 to lo [3 lsl t lfl l-2 l3 P. tu!:l~!'4ci [2 

fJJ 

• 
[0 [l [a [a ,, [a [2 [9 [o [a [6 [4 Ia to [3 c. c:apitata [2 

fiE ro Is to Ia [6 Ia 12 [9 Ia to 16 14 ro [o [3 I~ rec:m:Vu5 12 

ti7 [0 ts [o to [7 [a [2 [9 [a [o [6 [4 [a Ia ll c. lllllC:lpha 12 . -
[18 [7[0 [0 [2 [9 to [0 16 14 ro lo 13 L. sPr=jes 12 
[i9 17[0 0 [4 [9 0 15 [o [a 19 [o i2 [9. [o IO [6 [4 to Ia 3 ~ 6 M. m1~".;~ [2 

[20 17[0 10 14 [9 ,o IS [0 [1 !O to 12 19 lo 1o 16 14 10 [a ,3 !2. ~ M. mitchell r2 
[21 [7[0 0 14 [9 0 15 [o Ia ,8 to .2 [9 to ,0 [6 [4 0 to t:3 · z I~J. i2 111' R. c:uneata 12 

[22 [710 Ia [4 [9 [o [.5 Ia IJ t2 to 12 rg· to ra [6 14 Ia Ia [3 M. arenaria [2 

l2:l filo lo [4 19 Ia [4 Ia 11 [9 Ia 12 [9 Ia lo [6 14 Ia [o [3 ~ia 12 

[24 1710 to [4 [9 to t4 [0 [2 [l to 12 t9 to to 16 t4 Ia to [3 s. niger 12 

125 1'710 ro- 14 19 [a 14 Ia 12 to Ia 12 [9 Ia Ia [6 14 Ia ra [3 o. obscrca r2 

l08 
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sis ojo MIMjsjsjs 
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127 1710 iO Is 13 10 [7 [0 il. ll 10 12 19 Ia to 16 14 'a Ia 13 a. ---=-....... bs 12 
128 1710 lo Is 13 0 17 Ia ll 12' lo 12 19 to to 6 14 10 to 13 a. ~tblbid 12 
129 l7la to Is 13 l 14 [0 IS 14 0 !2 19 Ia Ia 6 14 0 Ia 13 L. ;o,.,..~ ,..,.,., .. 121 
[30 17 ro ~- Is 13 l 16 to l. 12 0 12 19 to to lEi 14 to ,a ;3 110 rr ra c. pclita 121 
131 lvlo to Is ;3 l Is ro· i ro 0 2 19 to to 16 14 to 0 13 . c.,,.,.,;~ 2j 
[33 :1 a 10 IS 13 l 16 Ia 2 14 0 12 19 Ia Ia 16 i4 Ia !O 13 E. t:i.lcba. 21 

134 7 0 ;0 Is !3 l.l :, ro 2 6 0 2 19 iO to 16 4 to a 3 N'. bi.ar'"...iCl 121 
IJ"s '7 0 0 Is 13 l.. 17 to 0 13 0 2 19 to to 6 4 Ia 0 3 G. palustri 121 
136, 1 Ia 0 Is J l~ (i ro l ;6 0 2 9 IO to 6 .4 to a 3 * 12 I 5 3 I~ L. 2 

I 

- -- . 137 7 Ia 0 Is IJ l '7 to l IJ 0 2 19 Ia lo 16 4 to 0 3 rr I 0: ~ c. ,._.,G 2 

138 1710 Ia :s IJ ii 7 [0 13 IJ 0 12 9 Ia 10 i6 14 10 0 13 G. cail::eri 12 

l39 1710 Ia Is 13 ll 17 lo 12 Ia Ia 12 19 to to 16 14 lo Ia IJ it G. toi~nnc: 12! 
M. "~~;m. 140 171o to Is [3 fl 17 Ia 12 12 to 12 19 Ia lo 16 14 Ia lo 13 II 12' 

141 P7 ,o to IS [3 [1 16 lo 12 ll. to 12 19 Ia Ia 16 14 iO Ia 13 c. almyra 12' 
142 17. 'l. 17 Ia [2 15 to 12 19 IO IO 6 , ... 0 to 13 Is It II M . ...;. ...: .. .: 12. 

143 :2 14 Ia :a ll IO 12 19 to 0 16 14 ~0 Ia 13 I · c. ·species 12 

~ =~ l 19 Ia [1 14 Ia 12 19 IO Ia '6 14 10 to 13 R. harrlsi 12 

!4.5 0 lo s ,.3 
I ' 

11 lo 1+. ~5 IO 12 19 IO a 16 14 iO Ia 13 G. 12 

[46 1 [o ~0 13 13 0 ll [a .0 ll IO [2 [9 to 0 6 [4 0 [0 [3 c. c:aspia 12 

1471 ~7to to 3 13 0 ll 0 IO 12 ;0 12 19 0 ,o 6 [4 ,Q [a [3 G. .,.,_...,...;Cl" 2 

148 ,7 0 IO 3 Is 0 Is ,0 ~ 1 [a 12 19 0 io :6 [4 Ia to IJ s .. ~,, mti.t:: 21 . 
1491 ,,- 0 Ia 6 16 ~ 12 0 Ia 1 Ia 12 19 0 'Q 16 14 0 to 13 Ia M. tanuis .2 

50 17 0 !O 6 [6 0 li 0 10 2 IO 2 9 0 0 ,, 14 0 :a IJ v. paviCa 2 

~7 0 IO 2 9 0 ,a 6 [4 0 IO IJ 2 

17 0 IO IO 2 9 0 0 61 14 0 :a IJ 12 
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~...ING CAl:E: 'l'!I-!E Pi' BASIN OA BO H N E 'r I 
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GS Si'\MPT..E H • AS 0 y . . 
X tz: IF 14-1:21~ Tl I I qjo·ltl2lo bl' l3lol~l' l3laj2jll3l9l919l'l'lalolllll IBIAI IIIli 
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ll 
p p R M ~AS C:f(Ad C:.IUI-8 8 ~ M H c E I E u •.1 ·~ •s 

1:" "i L c ' T N E E 
6 

,., 
v ~ L A I B H I N R 

li I u s E L . 0 T c 
A M s s E D s E 

[1 1.7 Ia to !J 1.:3 Ia 13 Ia 12 IS ,a [2 [9 IO [a [6 :4 [a [a IJ o. ,.,.1.,....., ... 1'\: !2 
[2 17 Ia to [4 [a Ia [1 Ia 10 [2 Ia [2 [9 Ia IO [6 [4 Ia Ia [J ,, M. leic!yi [2 
[3 17 Ia ,a 14 a Ia 1 Ia Ia 3 [a [2 [9 [a Ia 16 ,4 [o ,0 [3 I E. 1"i1i1"t"l'l"lll 12 
[4 17 Ia 0 14 a to l a Ia 8 Ia ,2 [9 Ia Ia [6 4 [0 0 i.:l M. species i2 
Is [7 Ia a 14 s Ia i 10 Ia 4 [a 12 [9 [a :a [6 .4 [o .a 13 N. suc:::inea [2 

[6 [7 10 ,0 !o\o 8' 10' 'I 0 ~0 I [o ,2 [9 Ia 'a [6 4 [a 0 13 s. traqills 12 
rf [7 ,a 0 14 s iQ l 0 i3 s [a 2 j9 [o 0 16 4 'a a J P. qculdi ;2 

8 17 a a 14 8 iO l a 11 7 [a 2 ,9 [a a 6 [4 ;a a J E. ~'"CPJ 2 
9 [7 a 0 14 8 0 l a 1s 7 :a 2 19 IO 0 .6 [4 0 a 3 P . lieF 2 
10 If 0 0 14 8 ~ [l 0 to s [0 2 .9 to a 6 [4 10 0 3 ~ I 5 s. vir' ...dis 2 

[ll 17 [a Ia 14 Is Ia [l Ia ll Is Ia 12 [9 to Ia [6 14 Ia to [3 ~ ~ s. ber.edict [2 

[12 ,, to Ia [4 Is Ia il Ia [3 [9 IO [2 [9 IO [o [6 14 Ia [a [3 H. rp;ji [2 

[13 17 Ia ro 14 ra Ia [2' Ia [2 ~ [a [2 [9 [o [a [6 [4' Ia [a [3 
l' 

12 L. bcHmeis 

[14 t7 Ia Ia [4 Is Ia [2 Ia 12 IJ jo 12 t9 to IO t6 14 to Ia [3 Is- l5" [q. ~ [I P. tubi!ici t2 
11 c; 

~~. [a :1 Ia Ia 17 [a ;2 [9 [a [a [6 ,4. [o Ia [3 c •. capitata [2 

[16 I~ [a Is 10 Ia j [a '2 [9 Ia ;a [6 '4 Ia ia [3 I • rec:::.zrvUs [2 

:17 I~ Ia [5 ;a lo '7 [a 12 [9 [0 Ia [6 14 [a :a 13 c.l~ [2 

l'lS 17 [o [o 12 [9 IO IO [6 .4 to to 13 L. spPCies 12 
[19 [7 a [0 14 [9 :o s 0 Ia '9 [0 ,2 [9. [0 :o [6 4 [0 a ,3 2 [I -, M. balthic:a [2 

[2a 17 .0 to 14 [9 IO !5 ,0 [1 0 [o 12 19 [o 0 [6 4 IO a 13 II I If- I\ M. mitchell [2 

[21 [7 0 Ia ,4 [9 ,a 15 0 ra 8 [a .2 [9 [0 a i6· 4 [a a 3 3 11 ~ R. ameata [2 
22 [7 a Ia 14 [9 0 [!5 '0 [3 2 [a 2 19 [o 0 [6 4 Ia a '3 M. arenaria [2 

23 17 a [o :4 [9 a [4 a ll 9 [o 2 ,9 [0 0 6 4 Ia 0 3 Ryt!rcbia i2 

24 !7 a Ia 4 [9 0 [4 a [2 11 ta 2 lg [o 0 !f$ 4 a a 3 s. ni9&r 12 

25 :7 0. Ia 4 19 a 14 Cl 12 0 [0 2 ,9 [0 0 6 4 !a 0 J c. cl:::solra 12 
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p p R M. c;(HrS G'AAS <;~A'S ·. 8 ~ M H c E J: E u t.1. •2. ..... a 

I~ E y L c A T N v. ~ 
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D L A I B H I N R 

# 
I u s E L 0 T c 
A M s s. E D s E 

27 [7 a IO IS 3 Ia 7 a ll [l 0 !2 19 [a [0 6 [4 Ia [a 13 B.~ ..... ~ 12. 
I 

!28 17 [0 a IS 3 Ia 7 io ll [2 0 2 ;9 [a [a 16 [4 [a IO [3 a. c:::,}o-"',""';~ 12 
29 [7 IO a IS 3 ll 14 0 IS [4[a !2 [9 [0 Ia 6 [4 IO Ia IJ L. :MI'!I'L...-l~n [2 
30 [7 0 a 5 3 ll 6 0 l [2 [o 2 '9 0 to 6 [4 a to [3 I lol q! I .2. c. ~=Clita 121 
Jl t7 Ia 0 IS .3 ll 6 0 :3 Ia [a 2 9 10 to 6 t4 !a Ia IJ . c. ,t'"·~ [2i 

:33 [7 ;a a IS :3 ;l 6 0 2 [4 [a 2 9 0 IO 6 [4 a1 IO [3 T E. tri , cl::a 121 
.:34 17 ,a Ia IS .J ll 7 0 12 i6 a 2 9 [0 to 6 14 Ia 1a [3 N. biartic::u l2i 
:35 [7 0 Ia s 3 !l 7 0 0 '3 0 2 9 0 [0 6[ '4 a 0 3 G. 'l"'~ln_~ . !21 
36 .7 0 [a 5 3 l 7 0 l 6 a 2 9 ol .0 6 .4 a a ,3 ~ ' q 2. 'l '71 L. .,., , 1, 1CU"'!C 2~ 

I 

37 17 a Ia 5 i ll 7 0 l 3 a 2 9. 0 [0 6 4 a: 0 .3 Jf-! It Ii-i c. ,, .... 2 

.38 7 a a 5 3 ll i1 a 13 [3 :a [2 [9 a a 6 4 a 0 IJ G. dail::e..'""i. 2 
[39 [7 ra Ia ts IJ tl ~7 [0 t2 Ia 10 t2 t9 [a Ia 16 14 [a Ia [3 G. i"" ·~ 12 

I. 
4o [7 ro Ia Is 13 ti .1 10 12 [2 [o i2 [9 IO IO [6 [4 to Ia IJ II II I~ M. nitida. [2 

141 t7 Ia .a [5 13 ll 16 Ia [2 ll [0 t2 t9 [a Ia 6 [4 Ia Ia [3 c. alJnyr.1 [2 

42 [7 [0 0 [s 3 [l :7 a [2 [5 0 [2 [9 [o [a 6 t4 a to [3 ~ M. .... ~ .. .: [2 

4:.. 

-~ 
[2 4 !o [0 t.l 0 2 [9 to [0 .6 t4 Ia Ia [3 c. S?eCies [2 

« I [l i9 0 tl [4 0 [2 [9 [a a 6 [4 :a to [3 R. bar:isi 12 

45 7 ro 0 r& !3 ' t to I+ ~5' 0 [2 t9 [0 0 6 [4 10 Ia [3 G. [2 

46 17 10 0 [3 3 :a l 0 [0 [1 0 '2 9 [0 0 6 14 :a [a 3 c. c:aspia '2' 

47 [7 0 0 [3 3 .0 l 0 :a t2 0 2 ,9 [0 0 6 [4 01 [a 3 G. m..,...~ c- 12 

48 t7 ,0 0 [3 ,S IO 5 ,0 iJ rl 0 12 t9 10 0 6 t4 ,o to 3 s .• ,,;~ 2 ..,... 

49 [7 Ia 0 r6 6 ro 2 :a [0 [l .0 [2 [9 [0 0 6 [4 !O Ia 3 I M. tanuis 2 

50 7 .a 0 :fi 6 0 2 0 IO 2 0 21 9 !01 0 61 :4 0 : 0 3 v. pavida 2 

7 10 IO 2 [9 0 0 6i 4 0 0 3 2 

7 0 0 0 121 !9 10 0 61 4 o. 01 3 2 
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li v· S N 
s A E U 

I~ p p R M ~s 'lfA8 GAAoS a ~ li M H c E I E tJ •.1 ·~ •a 
':' y L c .. T N E E 
5 "" v ~ L A I B H I N R 

ii 
I u s E L . 0 T c 
A M s s E D s E 

[l 7 Ia ,o [:3 13 0 3 0 [218 Ia 12 ,9 IO 0 [6 14 'o [o ,3 o. ,_,,_, ~~to 12 

12 17 IO 0 14 Ia IO l- -a ro 12 [0 12 i9 Ia 0 16. 14 ,o a 3 It 3' M. leidyi 1· .. 2 
I :3 7 IO a 14 IS Ia l 0 Ia IJ [0 [2 9 IO a 6 14 IO 0 3 .1 ~ 13 F.. ofi, ; ~ ........... .. 2 : 

14 7 Ia a 14 Ia Ia l 0 ;a rs a 12 9 a a 6 14 a a 3 M. species 2 
5 7 a a 14 8 Ia l a :a 14 a· 12 9 a a 6· 14 a Ia 3 'f 12. N. suc::inea 2 

,6 7 jo 0 I+ ,a· lo· ~ 9 ·~ I J :a 12 9 :o 0 6 14 0 Ia 13 s. fragiJ.is 2 

7 7 IO 0 4 18 Ia l 0 ,3 Ia a 12 9 a 0 6 [4 0 ,a IJ P. gculcli 2 
8 7 0 0 4 8 jO f 0 l: 17 a 2 9 a a 6 4 0 [0 13 E. hete-"'Cpe 2 

9 7 a 0 4 a a !l 0 5 If a [2 9 a a 6 ,4 0 a IJ I '1 P. ligni 2 
' 1o1 7 a a 4 8 ;al il a a .s a 12 9 Ol Ia 6 14 0 ,a [3 I 3 s. viridis 2 

lui 7 0 0 4 a a l 0 li 8 cf [2 9 a a 6 4 a a 13 ' 111 2. s. benedict [2 

112 7 Ia Ia [4 Is [o l Ia IJ 9 lo [2 19 Ia .a [6 [4 IO [a IJ H.~ 12 
,7 [a Ia 14 Ia Ia [2 :a [2 [9 [a 

t' 
12 llJ [2 [9 Ia ja [6 [4 Ia Ia ,3 L. hcftmeis 

[14 '7 Ia [a 14 [8 Ia :2 to 12 IJ Ia 12 j9 Ia 'O 16 14 Ia lo ;3 B J llf ~ P. ~i!ici [2 

ll!i 

IM 
lo l 0 Ia 17 Ia [2 9 Ia 0 6 [4 [0 0 3 c. capita.ta 12 

ll6 ro 5 0 I if 16 Ia 2 ,9 Ia ,a :6 4 Ia a 3 I:. rao.lrvus 12 
[17 [o 5 :a Ia [7 [o 2 ,9 IO 0 lEi 4 .0 Ia 3 C. len~ 12 
~ [7[o Ia 2 '9 IO 0 [6 14 10 [0 3 L. species 12 
l9 7 IO 0 4 19 ra 5 ,0' lo 9 IO 2 i9. iO 0 [6 4 a a 3 M. :calthica 2 

.2a 7 Ia 0 4 19 Ia 5 iO ll 0 Ia 2 !9 [0 a 16 4 0 0 3 ,I M. mitdlell 2 

21 7 Ia .a 4 i9 Ia s a Ia 8 Ia 2 9 IO 0 6 4 0 Ia 3 ' ~ R. c::uneata. 2 

;22 -, Ia .0 4 19 0 5 Q: 13 2 Ia 2 .9 'O 0 6 14 0 [o 3 M. arenaria 2 

23 7 a 0 4 9 0 4 a !l 9 IO 2 9 :a 0 6 4 0 IO 3 ~ia 2 

,24! 7 0 0 4 19 0 4 0 2 1 ro 2 9 Ia 0 61 4 al !o 3 s. niJ;er 2 

251 7 0 a 4 9 0: 4 0 2 ol !O 2 9 0 a 6 4 ol 0 3 o. cbsc:uta. 2 
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-- - M 
0 

c: T WR ; 

MC 5 c E' 0 I EE E EL uo T u D AP 
SAMPT"2NG rm:E: TIME PF BASIN' DA BD H N E T I 
S'!X!'!CN NO. 

Y Y M MjDjD 
OF 'l'T smmrr IS EO T H T 

G7.5" ~-E H . AS D "{ . . 
x ~IFF+-14-Io lsi I q 0 1 ~ loiG II Tlf-T2l61 I lEi Ia 121~1:s j9j9j9j7 7jojoj~jll IBJA I~~ 

I.AT1'ItlDE I I.!Hi!'!OOE ~ 

ojo M[s jsjs 1 o D DIM sjsjs 
NUw!EER 

M M 

Jj9 I *l'rJ2! I o 7 612 I I lo2 I I I 11 

II 
•' v- 5 N' 

s A E u 
p p R M. (;1MB G"AA6 ~RA-B : a M 

Iii M H c E I !: u .. j. •2. ... a E 
E y L c A 'l' N E E 
D L A I B H I v. ~ N R 

I# I u s E L 0 T c 
A M s s E D s E 

127 17 Ia lois IJ Ia 17 Ia ll 11 ja 12 19 ja Ia Is 14 Ia laiJ llo B. ;Jt;?-~...S I,::- 12 ~· 

[2s f7 Ia lois 1310 li Ia ll 12 Ia 12 19 Ia Ia 16 14 [a Ia 13 B. ct,l-.=.n ... i.-:! [2 
129 17 Ia jo rs 1311 14 Ia Is 14 ja 12 19 Ia Ia 16 14 Ia Ia 13 L. :>'!TYll...; ~""!'!,., 12 
130 17 Ia lois 131116 Ia ll 12 Ia 12 19 Ia Ia [6 14 Ia ro 13 12 til 13 c. pclita 12 
l:ll 17 Ia Ia 15 1311 16 Ia IJ fa Ia 12 19 Ia Ia 16 1'4 Ia Ia IJ C. 1nni~ 12 
13:3 17 Ia lOIS 1311 16 Ia 12 14 Ia 12 19 Ia Ia 16 14 10 Ia IJ 12. E. ~..J.cba 12 
134 17 Ia lois 1311 17 jo 12 16 Ia 12 19 Ia Ia 16 14 IO Ia IJ N. bi.ar""...icJ 12 
135 17 Ia lOIS 1311 17 lola IJ Ia 12 19 Ia Ia 16 14 1a Ia IJ G. t"'IOOln~ .- 12 
1361 17 Ia Ia Is i3l1 17 Oil 16 Ia 12 19 Ia Ia 16 14 a Ia 13 I If- IS I 1'2 L. pl 12 
[3-7 f7 Ia Ia Is 1311 17 Ia ll IJ Ia 12 19 Ia Ia Is 14 0 Ia IJ itl5 12 c. , ' 12 
IJS 17 0 lolsiJ ll 17 Ia 13 13 Ia 12 9 Ia Ia Is 4 a Ia IJ G. da.lJ:le.....-j_ 12 
139 17 lola lsiJ ll 17 Ia 12 Ia Ia 12 19 Ia Ia Is 14 Ia Ia IJ G.hl~ 12 

M. Jli~ 140 17 Ia Ia 1513 ll 17 Ia 12 12 Ia 12 19 jo Ia 16 14 Ia Ia IJ 12 jq 12 
141 t7 Ia Ia 1513 I~ 16 Ia 12 ll Ia 12 19 Ia Ia [6 14 Ia Ia IJ c. alJny1:a I:! 

142 17 Ia lalsiJ ll 17 Ia 12 IS Ia 12 19 Ia Ia 16 14 Ia Ia IJ l3 II M. _., ..... 12 
143 12 14 Ia Ia ll Ia 12 19 Ia lo [6 14 ro Ia 13 c. species 12 

I '· IJir' II 144 ll 19 Ia 11 14 Ia [2 19 Ia Ia 16 14 Ia Ia IJ ~ .R. harci.si 12 
! I 

145 17 Ia lor£ · l 11 lo I+ 15' Ia 12 19 Ia Ia 16 14 Ia Ia 13 G. 12 

i46 [7 ro [0[313 Ia 1 :a Ia 11 Ia 12 19 Ia IO 16 14 Ia Ia IJ c. caspia 12 
147 [7 Ia Ia f31J Ia l IO IO 12 Ia 12 19 Ia IO [6 14 ro [0 13 G. I Cl"' f2 

148 17 Ia Ia 1315 Ia jS Ia 13 ll IO 12 19 Ia Ia 16 14 Ia Ia IJ s. ll!ti_'Hm:k 12 

149 [7 roro 1616 Ia 12 Ia Ia ll IO 12 19 Ia Ia [6 [4 Ia fa IJ ~ 16[2 
,, ,, M. tenuis 12 

lsc 17 lola lsl6 Ia 12 IO IO 12 Ia 12 19 Ia Ia 16 14 Ia lo IJ llf v. pavida 12 

17 Ia Ia 12 19 Ia Ia lf.f 14 Ia Ia IJ \ ~ 12 

17 lola Ia 12 19 Ia Ia [6 14 [0 Ia 13 ~n a]o" f2 
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est.- CUI;I.:ay C:::l-1 
_._.,_I jM c T w R 

D MC S C E 0 :r E. E. 
E EL UOT tJ' D A p 

Sl\MPT....J:NG t:'ME TIME PF EASIN DA BDH N E T :r 
srAT.!CN NO. OF TT 5m1EN!' IS EO T H T 

Ge4- YjY MJMIDJD SAMPIE H • AS D y . . 
XI I I I I I I I 'llo· 1l2lol~ llsl1l1 II' ai2J1j3J9J9j9J717JalaJ1j1j BjA ljlj 

!AT.l'ltJOE I !C!NGI'ItJCE SEQJENC::: 
NUMBER 

ojO!MIMJsjsjs 1 o ojo M Mjs sjs 
3j9jl lllq Ia! I a 7J6 I ,,, o! I I I 11 

i v· : s N s A E u 
~ 

p p R M ~AS t;KAS ~MS 8 M 
M H c E. I E tJ' •i. •2. ·~ a 

~ E '{ L c .. T N E E A 

v ~ D L A ! B H I N R 

li I u s E L . 0 T c 
A M s s E D s - E 

11 7 Ia 10 13 J Ia IJ Ia 12 Is Ia 2 19 Ia 0 ,6 14 a IO :3 D. 1~1~1P~ 12 
12 ., IO Ia 14 a lo 11 Ia '0 12 IO 2 ;9 Ia 0 .6 14 a lo 3 ~ l M. leidyi •1, 12 
13 7 :a a 14 8 IO 11 Ia a IJ IO 12 9 IO 0 16 14 0 Ia IJ 2'1- 23 IE lc E. t'i 1 i i'nl"!!l [·· 12 
14 17 0 0 14 Is !O 11 Ia a Ia !o 12 9 Ia Ia 16 :4 0 Ia IJ lo'- species 12 
5 17 a 0 14 IS a 11 Ia a 14 a 12 9 Ia Ia 16 4 0 Ia IJ II N. suc:::inea 12 

6 17 a lo !o\: 18' o· ~ 't 19 ·9 I• 0 12 19 Ia Ia 16 4 Ia Ia IJ s. :f:a¢lis 12 
,7 17 a Ia 14 IS a il Ia J jS a 12 19 ,a IO 16 4 Ia Ia :J P. gculd.i. 12 
s 17 a Ia 4 IS a 1 :a 1 7 a ~2 19 a IO 16 4 Ia :a 3 E. hetercpo 12 
9 17 Ia Ia 4 Ia Ia 1 :a IS 7 Ia 2 19 0 Ia 16 4 Ia .o 3 P. ligni 12 

I 

[10 7 Ia IO 4 IS Ia 1 IO Ia 5 Ia 2 19 0 IO lo 4 IO a 3 1'1 e 3 s. viri.dis 2 

lu 7 Ia ia 4 IS Ia 11 :a 11 s Ia 2 19 a 10 16 4 Ia 0 :3 ~ ~ _'1_ s. lr+ 2 

1121 7 Ia Ia 4 IS Ia 11 a 13 9 Ia 2 19 Ia a 16 14 Ia a 3 s:. ~ 2 
~· 11:3 7 Ia Ia 4 IS Ia 12 :a 12 9 Ia 2 19 Ia a 16 [4 !a a 3 L. bctfmeis 2 

114 7 Ia ;a 4 Is Ia 12 ,a 12 3 Ia 2 19 Ia 0 16 4 ,a Ia 3 'i l&t s lrt g [ P. tcbitici 12 
ll!i 7, Ia :a 4 IS Ia 11 a Ia 7 Ia 2 19 Ia 0 16 4 0 IO 3 c. capitata 2 

116 a IS a IO 16 IO 2 19 Ia 0 j6 14 0 IO 3 I. :r&Curvus 2 .. li7 0 IS 0 IO 17" IO 2 19 IO Ia :s 14 a Ia 3 c. leuccpha. 12 

llS l'f IO" ·,;.; 

Ia 2 19 Ia a ,6 14 a Ia 3 L. sr«iM 12 
19 17 IO 0 14 9 .a IS a IO 19 Ia 2 19. Ia 0 16 14' a IO IJ I ~ s I, M. bal.thic:a. 2 
20 17 :a a 14 9 a IS 0 ll Ia [a 2 19 Ia Ia .6 14 a Ia IJ 2 3 1 M. mit.chl!ll 2 

21 17 Ia a 14 9 a IS a IO IS !a 2 19 :a IO 6 14 Ia o IJ '1- R. omeata 2 

22 17 IO a 14 9 0 IS a IJ 12 !a 2 ;9 a Ia 6 :4 Ia 0 [3 M.~ 2 

23 17 IO a 14 9 0 14 a ll 19 :a 2 19 a Ia 16 .4 Ia 0 1:3 Hydrcbia 2 
24 17 ja a 14 9 a 14 Ia 12 ll a 2 9 a Ia 16 4 Ia a iJ s. niger 2 

2S 17 a a 14 19 a 14 Ia 2 Ia a 2 9 a Ia 16 4 Ia a J D. cl:::lsrura 12 



! . 
D 

M c T w R ' MC sc E' 0 I E E E EL uo T u D A p 
s;;MPT'.2NG t:.M:E 'l:!ME PF E!ASIN DA BD H N E T I 
~CNNO. 

YIYIMIMIDIC 
OF TT sm~ IS EO 'l' H T 

G-84- ~....E F. • AS D y . . 
xiJ J&l?l5l71ol I I'! io lr l~lol6ll lsiJilll l6lo f2lli:JI9j9j9j7 7jo Ojlllj BjA IJ ll 

UTI'!tJ"'CE I I.CNGI'IUDE ~ 
ciDIMJMISisls 1 o D DjM M sjsjs 
Jj9jtj!ljqlo~ I o 7 611 ' 'jo~ I I I I 11 

~ V . S N 
E S A E U 
c p P R M. ~""I'I.A.S G'AAS trRitS · 8 M8~ I M H C E I E U ~rm .#3 . 
E E Y L C A T N t.1. •2. E E 
S C L A I B H I V:.IIJE N R 

IUS E L 0 T C 
#AM S S E D S E 

27j7 a1o si:Jioi710ill aj2j9 ojo 6 4 o o131 I a. h;:~...s I I I· 121 
1-2s-:rl 7-+-o :-I o+-5+3-+l o-+1,~1---:o ji-l !-2+-o+12+j9-+jo-+1---:o li-6 1--4+-0+I o+j3+1-+--ti--+--I-+~-++-+-+-H B. s-.Jbill:lid I I 1 j2! 

l-29-*l_'li-o+-Jo+s+J-+Il-+J---:4Ii-oi-s+-j4+-Jo+j2+l9-+jo~l.....;o ji-6!-4+-0+jo+jJ-+j-+-i-+-1-++~++-!-i-H L. am......;..c::an : I I 1 121 
3017 ojojsiJ jl 6 ojl 2 o12 9 o1o 6 4 o ojJI 1 q d~ 215 c. p:~lita I I 121 
~~4-~~~4-~~~~~~-r+4~~~~~~~~ 
3li70IOS3IlJ6jajJIOIOJ21900640IOI3I J·. c.lnni~ IJI2! 

1-3....;,:3 1-7+1 o-+o-+-s-+-3-+jl...fi-Ei i-1 o+-2-+4-+--0 +-2+9-+o-ij-o +-16+4-+--0 i-o+l3+1-+-!-+-f-1H-++-+-+-+-il E. t::-i~c±a I 1 12! 

3417 o o 53 lj7 a 2 6jo 2 9 ojo 6 4 oloiJI N. biarti.Cl I I 12! 
~~-+-!-+~~~~~~~-+-+-+-+-~~~~·~~!-+~ 
J5j7 o jo 5 J 11 1 o o 3 o 2 9 o o 6 4 o o 31 G. p.J.ustri I I 12t 
~~-+-1-+~~~--+-+-+--+-~-+-+-+-+-~~~~;r-+~1-+~ 
3617 0 ~0 5 3 117 0 l 6 0 2 9 0 0 6 4 0 0 IJI I " 0 I 53 2 0 0 L. pl~ I I I 12! 
~~-+--1-+~~~~+-+~~-+-+-+-+-+-+~r+~ll~~~~ 
3717 o1o s 3ll7lo 1 J o 2 9 o o 6 4 o o131 2 c. 1 ·1 I 121 
I-3-!SI~7+jo-+-o +-5+3--+-l+-17+0+-3 +-3+0-+2-+-9+-0+0-+-6~4+0-+-0 .;..3+-+I-+-+-+-+-·I-FT-+-+-+--1 G. daiba.....j_ I 121 

39 1 a o s 3 1 1 o 2 o o 2 9 o o 6 4 o o 31 G. tigrlnus I 121 
~~~+-+~~~~~~~~~---+-+-+~+;~·r+~+-+-+--1 l 4017 o a 5 3 1 7 o 2 2 o 2 9 o o 6 4 a o 3 1 e l5 M. nitida. 21 
1---fl-+-+--+-+~+-+~~~~~~~-1-~-+-~~·~~+-+~ 4117 o o 5 J 1 6 o 2 1 o 2 9 o o 6 4 o o 31 c. allzr:in 121 
1--!1-+4-+-+-+-+-+4-~~~~-+-~-+-~-+-+4-+-·1-+~+-+-+--1 
42 1 z. 8; 9 ~" 3 1 1 o 2 5 o 2 9 o o 6 4 o o 3 a . ~ M. e:!wardsi 1 12 
4:3. ~~ 2 4 o o l o 2 9 o o 6 4 o 013 c. species I I 121 
t4444H~~."',!'~., =-~:itr1 t99toitl1t4toit22f991coitali6"6 f44iio;1oo f33HTHTH"IH"I1 R. hatrisi 121 
45 7 0 0 ~ 3 \ ~ 0 + 5 0 2 9 0 0 6 4 0 0 3 G. ~t I 12 
~~4-+-+-+-~~~~~~~~-+-~~~-~--·•-+~+-+-+--1 46 7 0 0 J 3 0 l 0 0 l 0 2 9 0 0 6 4 0 0 3 c. caspia 12 
l-4~7~7+o~o-+-3+J--+--O~l+o-+--o~2+0-+2-+--9+o+o~6r4+o--+--or3+-+~~~·r+~+-+~t G. ~~·ql 2 
~~~~~~~~~-+-+-+-1-+4~~~~--+--1-+~~~ ~~~~~~ 
48 7 0 0 3 5 0 5 0 3 l 0 2 9 0 0 6 4 0 0 3 S. p..J.H~-1,.. 2 
~49~7+04-0~6+6~0~2+o4o~' ~l~042~9~0+0~6~4+04-0~3~~~~r+~~~ M. ~ 21 
sa 1 o o 6 6 o 2 o a 2 o 2 9 o o 6 4 o o 3 v. pavida I 2 
~~4-~4-~~~~-+-+-+~+4-+-~-+-~-1--~~1-+~ 2 70 029a064003 

700 0290064003 2 
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.· 

c:&r- CU:jUay cbl-l.a Sc::ap.in; 

- M 
D MC SCE 
E EL uo T 

Srll'!P"...JNG DATE TIME p F BASUJ DA B 0 H 
stATION NO. '{ YIMIMID 0 

OF TT sm-n:Nr IS EO 
1'r2 -roP SAMPLE H . AS 0 

x II lr: ltrlalrJ:;I l q o ltl2lo '7 I/O~_I91ol3loj2jljJj9j9j9j7 7ja ojljl 

!ATI'1UDE I LONGI'!'UOE 

DIDIM M SISIS I 0 D D M Mjs sjs 

JI9Jr * arl6! I o 7 6 2 ,,, 6! 

VAIIlE 

0 = None Present ~~ 
1-v~ Aburxlant ~ 
2 = Abui'w:iant ~ 
3 =Present I~ 

15 

c T w R 
0 IE E 
u D AP 
N' E TI 
T HT 
'{ 0 0 

ajA IIIli 

s~ 

I Ll 11 

S N 
E U 

8 ~ 
E E 
N R 
c 
E 

1 1110 oiJ J ojJIOI2,alal2 9lo 1 sl4 0'4l _I o. ,.,,,_..,,'""rr-_ 2 

1-12+7--tlo-+1-1 ol-14--+--1 o,or-lll-lol-1 o+-2+-1 o.,_l2+-1 9+lo+ll+s+l4-+lo-+4-+1-+-+-+-+-+-:h_l;~~~:~~ M. leidyi ~~~+-+-~, 2 
IJ l7lo o 14 a o 11 10 Ia Jlo 12 '910 11 SI4IO 4 1 1 H. filiform --~ 12 
t-14-+7-+l o-+-;ol-14--+--i so i-,l;-1 o+-1 o+-a+-1 o+-12+-9+1 o+ll+s+: 4-+l o-+4-+l-+-+-t-t~t-·1 M. species t-:-,. t-t-::-:1-t 2 

Is 7lo o l4ls o 11 :o jo 4IO 12 9 1 0 lllsl4lo 14 1 ~J N. suc::inea ,2 

IG 1 1o o ~ 1~ 10 ~ 10 lo :ilo 12 9lo 111s '4lo 14 1 .1. s. ftac]Uist--t-r--H1--t2 
1-17 +7+i o+o--+-14"'+-ls....;..l o....,.:.,l..;.=;' o-FIJ-Fis~l o+-12+-9+. o+-11+-ls+-

1

4+-lo-+--14-+-l+--+-t--t-1-+-·1; -+-1i-l-l~ P. gouldi 2 

Is 7IO Ia 4IS IO 1101117 o 12 9 o Ills !4 :o l4ll _1_ E. hete..""Cpp !2 
19 17 0 IO 14 18 10 1'0 15 17 !0 12 9 '0 IllS 4101411 I P. ligni t--t-r-+-!!-12 
l-,lo+l7-+,o-+l o-+-+41___, sl~ Olr--OI-

1 

oi-lsi-o+-,2+-l9+o+ll+IS+4-+! o-+14-+ll-+-+-+--+--t-il-;1 s. vihdis 2 
1-+-if---+-i-t 

U l7 o Ia 14 18 lo 11 o 1 ;a1o 1219 o :lis 4 1014 il _I s. bene:iict 2 
~~~~+-++-+~---~----~++~~~~~· ~~~ 
12 7lo Ia 14 s Ia 1110 3 l9la 219 o 11s 4 o 14 11 J H. qrayi 12 
1-+~~~++~~~~++~~---~---~r-+--; 

l-l13-il-7-11--i-00+-~4+-IS+a+l2+1 0-+2-+9-11-+-a21-l9+-l 0+-1+15+4-+0-+14-1-+-llr-t-t-t--t--'; I· L. hoffmeis 1-+--f-+-il--12 
114 7 10 o 1418 o 12 10 2 .liO 2 1910 1 514 o 4 l 1 P. tJ..il?ifici 12 

t--t-:--t-!--1 
115 710 0 '41 8 0 iliO IO 710 12191011 5141014 1 C. capitata 12 
~~~~++~~~~++4-+4--1-1-1-+-ri-~~~-H t--t-HH~ 
116 1 :£1.9 ~~~ 1o s Ia Ia 16 ,o 12 9 1o IJ. s 14lo 1411 -1 r. ~~!---!--+1-t2 
~. Ia s o 10 17 o 12 19 :o 1115 i4IO 1411 1--+-+-+-+-t-t ·c. leucopbal-+--i--i-i·--t2 
18 ""li ~,('-~ o 1219 o IllS 4101411 _1 .L . species · i2 

l-19+l7-+lo-+lo4 14-+,9"---ia-+ls-+-+o-Joi-J9--I0--12I-H90f-lll-lsl-4+-l.o+-l4+-ll+-+-+--I-+--+-J; M. balthical--l-l-+-iH2 

l-2o~,7-+lo4'~oi-14-H91of-ls~lo~l~O~Io~2~l9+lo+l+l5+44o414-+'l-+-+-1--l--+--l-·-+-+-r+-~M.m~l-hr--HIH2 
~121-11-7-+lo-+o-+14-+~g~ol~slo~ol-ia l-1 o+-2+-19+-lo+-' l+!s+I4+0+I4-+-!l-+-+-H-H-~I-Ht-+-t-t-t R. cuneata. 1--1-l-+-+12-+ 
I227IO,OI490ISIOI32IOI219IOliSI404l J. M-~~HHI--12 
l-23+,74lo-+o-+l4-+9-+-+oi-J41-+o[--ll--19l___,o[Hf-2191-lol-li+-s+-l4~o+-i4~.l+--l-~rr;l ~a 12 

241710 0 14 9 01410 ll ' liO 12 910 ll 5 14 0 4 l I s. niger 12 

~.....12s..~~..: 7-'-l o-'-1 o....LI4....L9....L.o....LI4....J.I o....J.I2....l....loi....J oi....J21.....J 9II.....Jal~ 11s
1
1_ 4+-a.._4..._lL.-.I.-L.-.I.-........_~1 c. obsc:ura ...._.__..............,1_ 2 
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csr.- Cllguay cbl-2a Sc::apin;J 

- - M c T w R 
D MC SCE 0 IE E 
E EL UOT u OA p 

S»!P" ....ING DATE TIME PF BASJN DA BDH N ·E TI 
S'!Al'ICN NO. OF TT S:EG!Em' IS EO T HT 

1?2- loP Y Y M MID D ~ H . AS D y . . 
X lr IF llf-1911 l3 I I Jq 01 :2lo 7 1jo !2!9 oj3 oj2Jl/3J9J9j9j7 7Jo Ojl/1 B/A It 1/ 

I.ATriUDE I.ONGI'IUDE ~ :u 
DjDjM M sjsjs DD D M M/S sjs 

J J9/ I 4-IJ-I,~ I a 7 6 2 ljl (,! I I I 11 

s 
p v VAIIJE s N 
E s A I~ E u c p p R M 0 = None Present 8 M 
I M H c E I E u 1 ... v~ Ablrx!ant 

li 
s 

E E '{ L c A T N 2 ,. Aburx:fant E E s D L A I B H I 3 =Present N R 
I u s E L 0 T c 

# A M s s E D s E 

t27 l7to to ts t3 to 17 to t1 tl IO t2 t9 fOil rs 14 to t4 ll I~ I a. .iJrilrcvi.s 12 
t2S 1710 to IS IJ to 17 IO ll 12 IO 12 t9 fo ll ts 14 IO 14 ll I 

B. eo,~..,,~;;; 12 
t29 1710 to IS 13 tl 14 loIs 14 lo 12 t9 IO ll IS 14 IO 14 ll J L. americar 12 
t3o 1710 to IS t3 tl 16 loll t2 to 12 t9 to fl ts 14 IOI4 ll _I c. polita t2 
I:Jl 1710 to IS IJ tl 16 to IJ to to 12 t9 to ll IS 14 to 14 ll _I C. 1nni~.., 12 
tJJ t7 to· to IS 1.3 tl t6 to 12 14 to 12 f9 to tl 15 t4 to 14 ll _I E. trilcba 12 
tJ4 t7IO to ts IJ 11 t7 to 12 16 to 12 t9 to tl ts t4 to 14 tl I N. biartiOJ 12 
t35 t7IO to ts IJ ll t7 to to IJ ro 12 t9 to tl IS t4 to 14 ll I 

G • ...,.,.~ 12 
136 t7IO to IS 13 ll 17 to 11 16 ro 12 f9 to tl IS 14 to 14 fl I 

L. ,,,.,.,~ 12 
f37 t7to to ts 13 ll t7 to ll 13 fa 12 19 fa 11 IS 14 ro t4 11 131 c. , t2 
j38 1710 to IS IJ 11 17 to 13 j3 to 12 19 to ll Is 14 fo 14 11 I G. da.ll::leri 12 
139 7 IO to 5 13 ll 17 Ia 12 Ia 0 12 19 Oil IS 14 IO 14 ll 3_1 G. ~-'7' ... ,.. 2 

140 7 10 Ia 5 13 ll 17 to 2 12 0 12 19 Oil IS t4 !O 14 11 J M. nitida 2 

141 7 '0 to 5 13 11 16 to 2 ll. 0 12 19 0 :1 IS 14 014 ll J c. almyra 2 

42 7 0 to 5 3 l 17 to 12 s Ia 2 19 IO 1 5 14 0 4 l I M. .... : ..... ~ 12 
43 17 o. 'oi: 2 14 10 lo 1 IO [2 9 to ll 5 14 Ia 14 [l I c. species 12 
AA 1 9 10 11 14 0 12 9 0 ll 5 14 IO 14 ll I R.~i '2 

~ ~ I l! I !/. ()' ~ ~ 0 12 9 0 11 5 4 IO 14 ll I G. 2 

146 IO o 3 IJ to 1 0 0 ll to 12 9 IO ll IS 4 :o 14 ll 3_1 c. caspia 12 
147 '710 0 13 13 [a [1 0 IO [2 Ia 12 [9 jo 1 Is [4 0 14 '1 I G. ~ ....... cro 12 
I4S 17 IO Ia 3 IS Ia Is to [3 11 lo t2 19 to l Is 14 [o 4 ll I 

s . ..,.,,.~ ... 12 
149 17 :o to 16 6 0 12 to to [1 lo 12 19 IO 11 5 14 to 1411 _I M. tRnui.s 12 
150 17 0 to f6 f6 10 12 '0 Ia· 12 to 12 ,9 to ll IS 14 to 1411 ~I v. pavida 2 

' 1710 0 12 19 0 ll IS 14 to 1411 I t2 
1710 IO 0 12 19 0 11 Is 4 Ia 1411 I 12 

.. 
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CSL- ru;ua. y e.bl-la 
~ 

M c T WR 
D MC SCE 0 !E E 
E EL UOT t1 D A P 

Si\MPT-lNG r:ATE T!ME p F BASIN DA BO H N ET I 
S'Ii\TICN NO. OF TT SEGtENI' IS EO T HT 

1Z2- BoTTOI-1 Y YIMIMjojo SAMPT"-E H. AS 0 '{ . . 
X~lf.llf-1~~~~311 9 olllzlo1'7 1lol:zl~lol8 Ol2flf:3 f9j9j9j7 7jo ojllll IBfA/ I lj 

r.xr.rn.mE I I.ONGI'ItJOE s~ 
DjD M Mfsfsjs 1 o OD M MIS sjs . 
Jj9 I 1tf!Lt-l'! I o 7 6 2 ,,, '! I I I 11 

~ v w.IIJE s N' 
~ s A } E u 

p p R M o = None Present a M 
~ M H c E I E u 1 ... v~ Abundant ~ B 

E '{ L c A T N 2 ,. Abuiidant E E s D L A I B H I :3 :::z Present ~ N R 
I u s E L 0 T ~ c 

14 A M s s E D s IS E 

ll 17 Ia Ia IJ 13 Ia IJ Ia 12 Is Ia 12 19 Ia ll Is 14 Ia 14 ll I c. ,..;,,.:.....,,~ 12 • 12 17 Ia Ia 14 Ia Ia jl Ia IO 12 Ia 12 19 Ia ll IS 14 Ia 14 ll I M. leidyi f.~ 12 
IJ 17 Ia Ia 14 IS Ia ll Ia Ia IJ Ia 12 19 IO ll :s 14 Ia 14 ll I 

H. ~;,;~,..,""" 12 
14 17 Ia Ia 14 Is Ia ll Ia Ia Is Ia 12 19 Ia ll Is 14 Ia 14 ll _I M. species 12 
Is 17 Ia Ia 14 lB. Ia 1.1 Ia Ia 14 Ia 12 19 Ia ll IS 14 Ia 14 ll · ll ·. N. succinea I • 12 
16 17 Ia IO It I~ ~ ~ lo lo ~ IO 12 19 Ia ll IS 14 Ia 14 ll _I s. fraqills 12 
17 17 Ia Ia 14 Is Ia ll Ia IJ Is Ia 12 19 Ia jl j5 14 Ia 14 ll .I P. gculdi 12 
Is 17 Ia Ia 14 Is Ia ll Ia jl 17 Ia 12 19 Ia jl Is 14 Ia l:<i ll _I E. heterq;o 12 
19 17 ja Ia 14 Ia Ia ll Ia Is j7 Ia 12 19 Ia ll js 14 Ia 14 ll _I P. ligni 12 
lla 17 Ia Ia 14 Is Ia ll Ia Ia Is Ia 12 19 Ia jl 15 14 Ia 14 ll I s. vihdis 12 
lu 17 a Ia 14 8 0 ll Ia ll lg Ia 12 19 Ia ll Is 14 Ia 14 ll I s. benedict 12 
112 17 a Ia 14 8 a ll Ia IJ 19 Ia 12 19 IO l 5 14 IO 14 1 _I H. grayi '2 
11J 17 0 lo 14 8 0 12 Ia 12 19 a ·2 19 Ia l jS 14 lo 14 1 I L. 'hotfmeis 2 
14 17 a Ia 14 8 0 12 lo 12 J a 2 19 lo ll 5 14 IO 14 ll I p. tUbit'ici 12 
15 17 a Ia !4 IS IO 1 Ia IO 7 lo 2 19 'a 11 s '4 Ia 14 11 J c. capitata 12 
H;!!ilo 

I r9 lo Is 0 lo 16 IO 2 9 ,o ll IS 4 0 14 ll J I. rao.l%WS 12 
I!L'S!' 

17lf11 19 Ia Is 0 a 17 Ia 12 9 'a ll Is 4 0 4 ll J c. leuccpha 12 
118 '7' 10· o;:~·~ lo 12 [9 0 1 Is 4 a. :4. 1 I L . species 12 
119 17 Ia IO 4 19 IO IS Ia jO 19 Ia 12 19 :a ll IS 14 a 14 ll I M • .balthica [2 
l2a 7 lo Ia 4 9 lo IS Ia ll lo 0 12 19 Ia 1 IS 14 lo '4 1 M. mitchell 2 
121 7 Ia Ia 14 9 !a Is Ia Ia lg a 12 19 jo l IS 14 jo 14 l _I R. c::uneata 12 
122 17 Ia Ia 14 19 0 Is Ia IJ 12 Ia 12 19 Ia ll 5 14 Ia 14 ll I M. arenaria 12 
123 17 Ia Ia 14 19 0 14 lo ll 19 Ia !2 19 IO ll 5 14 lo 14 jl J Hydrobia 12 
124 17 Ia IO 14 19 ,a 14 Ia 12 ll Ia ,2 19 Ia ll iS 14 Ia 14 jl .1. s. niqer 12 
I2S 17 Ia lo 14 19 a 14 Ia 12 'o Ia 12 19 Ia ll IS 14 Ia 14 11 I c. cbscUra 12 
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- M c T WR 
D MC SCE 0 IE E 
E EL UOT t1 DA p 

SAMPLING CAl'E Tn!E PF BASIN DA BDH N ET I 
S'!Al'ICN NO. OF TT SEQIENI' IS EO T HT 

~1.-Bo,.roM Y/Y M/MIDID SAMPlE H. AS D '{ . . 
x ~IF /4-/li' /1 La I I '1/o 1/2/o/7 1/a/2/9 <1/~ 0/2/1/3/9/9/9/7 7/0 0/1/lj IBIAI /1 l 

IXIT!UDE I LONGTIUCE SEQJENCE: 
Nt.."'1&R 

D D M M S/S/S I D D D/M M S S/S 
3 9 llf- If-Ill! I o 7 6/2 I I ,~ I I I f1 

s 
p 'll 'IJAI.IJE . S N 
E s A 0 = None n--__ _ _.. I~ E u 
C P P R M r.-•:-=u~.- 1~ 0 M

8 I M H c E I E u l=V~~ I~ 0 
E E '{ L c A T N 2 = Abufx:iant I~ E E 
S D L A I B H I 3 = Present ~~ N R 

I I u s E L 0 T I~ c 
# I A M . s s E D s 15 E 
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CSir [)Jgtlay cbl-!.a 
_ ._. __ 

SAMPT.....!NG rxrE TIME 
STAl'ION NO. OF 

1?3- -raP '[ YIM MIDID SAMP"..E 

xlr:IF!L+I5!1 le.rl I ~ 0 II 'llo 17 I Ia lo 1'1 

I.A!Tlti'DE l.ONGI!ti'DE 

DD M M sls js DO DjMIMIS SIS 
3 9 1'1- 312! 0 7 61111 j1. 3~ 

D 
E 
p F 
TT 
H . 

ol3 

MC 
E 'L 

BASIN DA 
S!GtEm' IS 

AS 
Ol2lll3j9I9I9J7 7j0 

VAI1JE 

o = None Present 
1 = v~ ACuroant. 
2 = Abuixlant 
3 :::z Present 

120 

M 
SCE uo T 
BDH 

EO 
D 

01111 

c T w R 
0 IE E 
u DA p 
N ETI 
T H T 
'[ . . 

IBIA 1 lj 

SEI;tiENCE 
Nt'MEER 

I I I 11 

S N 
E U 

8 ~ 
E E 
N R 
c 
E 



C&.- D.Jguay cbl-2a sc:apin; 

-- M c T w R 
D MC SCE a I E E 
E E L UOT u D A p 

Si\MP"'...ING DATE Tll1E PF BASIN DA BDH N E T l 
S!AT!CN NO. OF TT Sm-!ml' IS EO T HT 

1<'3 -loP Y Y MIMJO D SAMPU: H. AS 0 '{ . . 
xjrl~~ lsl1 l~t-1 I q 0 I l2jo '1 tjo jo jrr oj3 Oj2jliJI91919I7 7lo ojl lj IBIAI IIIli 

L\TnUDE I tDNGrn."OE s~ 
DO MIM s sjs 1 o DD M Mjs s js 
J 9 I ltr 3 .2! I o 7 6 '2 I j2 3~ I I I r1 

s 
p v. VAUJE s N 
E s A R E u 
c p p R M 0 ::I None Prese.."lt E 8 M 
! M H c E I E u 1 - v~ ACun:lant M B 
E E '{ L c A T N 2 ., Al::lufrlant A E E 
s D L A I B H I J,. Present R N R 

I u s E L 0 T K c 
"' A M s s E 0 s s E ~ 

27 I' o ojs J 0 7 0 11 0 2 9j0 l 5 4 0 .4 1 I.! B. itrprcvis 
~-!' j2 

28 7 0 0 5 J 0 7 0 1 2 0 2 9 0 1 54 0 4 1 I B. subalbid .. 
121 # • 

29 j7 0 0 5 J 1 4 0 5 4 0 2 9 0 1 5 4 0 4 1 L. american 
.. 

2 I 
30 ,, 0 0 5 3 1 6 0 l 2 0 2 9 0 l 5 4 0 4 1 

. 
I c. polita 2 

j 7 o ojs . 
c. lunif::cll 31 3 l 6 0 3 0 0 2 9 0 l 5 4 0 4 l I 2 . 

33 7 0 0 5 3 1 6 0 2 4 0 2 9 0 1 5 4 0 4 1 I E. trUcba 2 

34 171 0 0 sj3 l 7 0 2 6 0 2 9jo 
. 

15 4 0 4 1 I N. biarticu I 2 

35 7 0 0 5 3 1 7 0 0 3 0 2 9 0 l 5 4 0 4 l 
. 
I G. palus"...ri 2j 

36 j7 0 0 53 1 7 0 1 6 0 2 9 
. 

0 l 54 0 4 1 I L. pl 2 . 
31 7 0 0 s 3 l 7 0 l 3 0 2 9 0 1 5 4 0 4 1 21 c. laoJSt:re 2 

38 7 0 0 5 3 17 0 3 3 0 2 9 0 1 54 0 4 1 
. 
I G. da.iberi 2 

391 7 0 0 5 3 17 0 2 0 0 2 9 0 l 5 4 0 4 1 a} G. tigrinus 2 

40 7 0 0 5 3 1 7 0 2 2 0 2 9 0 1 54 0 4 l M. nitida 2 

41 7 0 0 5 3 l 6 0 2 l 0 2 9 0 1 5 4 0 4 1 c. almyra 2 

42 7 0 0 5 J 17 0 2 5 0 2 9 0 1 5 4 0 4 1 M. edwardsi 2 

43 ~0 e.. ~. 4. 2 4 0 0 l 0 2 9 0 l 5 4 0 4 1 c. species 2 

44 1 'fill ~ 19 0 1 4 0 2 9 0 1 54 0 4 1 R. harrisi 2 

45 It .~ I· ' ' I/ ~ 0 ~ l5' 0 2 9 0 1 5 4 0 4 1 G. mucronat 2 

46 7 0 0 3 3 0 l 0 0 l 0 2 9 0 l 54 0 4 l I c. caspia 2 

47 7 0 0 3 3 0 l 0 0 2 0 2 9 0 1 5 4 041 G • .francisc 2 

48 7 0 0 3 5 0 5 0 3 1 0 2 9 0 1 s 4 0 4 1 I s. elliptic 2 

49 7 0 0 6 6 0 2 0 0 l 0 2 9 0 l 5 4 0 
. 

4 1 I M. tenuis 2 

50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 l· 5 4 
. 

0 4 1 I v. pa.vida 2 . 
2 7 0 0 2 9 0 1 5 4 0 4 l I . 
2 7 0 0 0 2 9 0 l 5 4 0 4 l I . 
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CSL- DugUay cbl-la Sc:7api.rq 

--- M c TW R 
D MC SCE 0 IE E E E L UOT t] DA p 

~ nATE TIME p F BASIN DA BDH N ET I STATION NO. OF TT SEG!ENI' IS EO T HT 1? 3 - 6'o,.ToM YjY MjM DJDISAMPLE H. AS D '{ . . 
X~IFitrl5ll ILf-1 I 9lo 112 o1~1~Tolol?lol~loj2j1J3j9J9J9I717Io 01111 BrA I lj 

I.AlTitJ'DE I I.DNGI'IUCE ~ ojo MM s sjs 1 o DO MM s sjs 
3 j9 /lf :; ~! I a 7 6 ~ I 2 13~ 11111 

~ v V1illJE 

IE 
s N s A E u 

~ p p R M o = None Present 8 M 

i M H c E I E u 1 = v~ Abun:iant B 
E y L c A T N 2 :::r Abuhiant li E E 
D L A I B H I 3 ""Present N R 

# 
I t] s E L 0 T c 
A M s s E D s l ~f E 

1 '7 Ia lo '3 13 Ia 13 01 2 IS 0 1219 Oil Is 14 lo'l4 ll I c. ,~, ...... l .:mo I ' 12 
12 7 Ia Ia 4 Ia lol l Ia IO 12 0 1219 Oi l Is 14 Ia l4 ll I M. leidyi ;~ 12 
IJ 17 lo Ia 14 IS lOll 0 IO IJ 0 i2l9 ol1 Is 14 Ia 14 ll I H. 1'i, ; 1',...,.,.,· I< 12 
14 17 'a Ia 14 Ia lO ll IOIO IS :a 12 19 al l Is 14 IOI4 ll I M. species 12 
Is 17 Ia Ia 14 IS lOll to Ia 14 Ia 12 19 Ia ll Is 14 Ia 14 ll I N. succinea 12 
Is 17 IO IO ~ I~ ~~ lo to ~ Ia 12 19 ra 11 15 14 lol4 ll I s. fraqilis 12 
17 17 Ia Ia 14 Is Ia 11 Ia IJ IS Ia 12 19 Ia !l Is 14 Ia 14 ll I P. gculdi 12 
IS 17 Ia Ia 14 Is Ia ll Ia ll 17 Ia 12 19 Ia li Is 14 Ia 14 ll I E. hetercpo 12 
19 17 Ia Ia 14 Ia Ia ll Ia Is 17 Ia 12 f9 Ia 11 [5 14 Ia 14 ll I P. ligni 12 
110 17 lo Ia 14 Ia to ll Ia ~ a IP.. Ia 12 19 Ia ll 15 14 Ia 14 ll I s. vihdis 12 
In 17 Ia Ia 14 Is to !1 to 11 Ia Ia 12 19 Ia ll Is 14 Ia 14 ll I s. benedict 12 
12 17 Ia Ia 14 IS IO 1 Ia IJ 9 IO 2 :g lo 1 IS 14 ol4 ll I H. grayi 12 
13 :7 Ia Ia !4 Ia to 2 0 12 9 lo 2 9 Ia 1 Is 14 a l4 ll I L. A~ ~C: 12 

114 7 ·a Ia 4 Is Ia 2 a 12 3 Ia 2 19 Ia 1 5 14 a 14 1 I P. ttlbifici '2 
115 7 a Ia 4 Ia IO ll IO 0 17 0 :2 19 Ia ll ts '4 Ia 4 l I c. ~~;+-,.+-,. 12 
116 

• 
Ia IS Ia !O 16 0 12 19 0 li 15 14 Ia 4 11 .I r. recurvus 12 

117 Ia I? Ia a 17 to 12 19 0 11 Is 14 ro 14 ll I c. leuc::cpba 12 
liS Ia 2 19 0 ll Is 14 Ia 14 r1 I 1·. I.i. species 12 ~ 
l9 17 Ia Ia 14 19 a IS 'a Ia I~ Ia _2 ~ 9 0 ll Is !4 Ia 14 11 M. balthica 12 
l2a 17 Ia to 14 19 IO IS Ia l·l to Ia 12 19 Ia 11 Is 14 Ia 14 11 M. mitchell 12 
121 17 Ia Ia 14 19 to IS to Ia Ia Ia 12 [9 Ia fl [5 14 Ia 14 ll I R. amea:ta 12 
122 17 Ia Ia 14 19 to Is to IJ 12 Ia 12 19 Ia ll Is 14 Ia 14 ll I M. arenaria 12 
123 17 Ia Ia 14 19 Ia 14 Ia ll 19 Ia 12 19 Ia ll Is 14 Ia 14 r1 I ~ia 12 
124 17 Ia Ia 14 19 IO 14 IO 12 ll Ia 12 19 Ia ll Is 14 Ia 14 ll I s. niger 12 
125 17 Ia Ia 14 19 IO 14 IO 12 to Ia 12 19 Ia ll Is 14 Ia 14 ll I D. obsalra 12 
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CEI.- cu;uay cbl-2a Scrapirq 

-'--- . M c T WR 
D MC S C E 0 IE E 
E EL uo T 11 D AP 

SAMPT~ OA.TE TD!E PF BA.Sm DA BD H N E T I 
STATION NO. 

Y YlMJM o c 
OF TT s~ IS EO T HT 

'f?~-SoTTtlM S).MpLE H . AS D y . . 
xJrJFI~I=h 1~1 I q o I J!:z 0 7 1jo jo 1'7 ole oj2J1IJI9 J9J917 7 Jo oj1 j1j BJA I 1 

L\TI'ItJ'"DE l I.ONGI'IUDE ~ 
CjC M M sjsJs 1 o DC M M s sts 
J j9 I :lf- 312~ I o 7 6 1 I l 3~ . I I I 11 

s 
p il VAIIJE s N 

· E s A R E u 
c p p R M o = None Present E a M 
I M H c E I E u 1 "" v~ A1:lundant M B 
E E y L c A T N 2 = Abui'xla.nt A E E 
s D L A I B H I 3 = Present R N R 

I u s E L 0 T K c 
# A M s s .E 0 s s E 

27 7 0 0 5 Jlo 7 0 1 1 0 2 9 0 1 5 4 0 4 l J B. ~rcvis 2 

28 I' 0 0 5 Jjo 7 0 l 2 0 2 9 0 l 5 4 0 4 l I ~i :a. subal.bid r.: 2 -· 
29 ,, 0 0 5J3Jl 4 0 54 0 2 9 0 

. 
1 5 4 0 4 l I L. american . .. , 2. 

30 p 0 0 5 3Jl 6 0 1 2 0 2 9 0 
. 

l 5 4 0 4 l I c. pollta : 2 

31 7 0 0 sJ3 l 6 0 J 0 0 2 9 0 l 54 0 4 l 
. 
I c. lunifrcn 2 

33 I' 0 0 5jJ l 6 0 2 4 0 2 9 0 1 54 0 4 l 
• 
I E. triloba 2 

34 7 0 0 5J3 1 7 0 2 6 0 2 9 0 l 5 4 
. 

0 4 l I I N. l:liartiCJ I 2 

35 7 
. 

G. palustri 0 0 5 3 1 7 0 0 3 0 2 9 0 1 54 0 4 l I 2 

5 311 
. 

L. plUIDJSOS I 21 36 7 0 0 7 0 l 6 0 2 9 0 l s 4 0 4 l I . 
37 7 0 0 5 3 1 7 0 1 3 0 2 9 0 l 5 4 0 4 l II c. laaust:re 2 

38 7 0 0 5 3 1 7 0 3 3 0 2 9 0 l 5 4 0 4 1 I G. cia.Jberi 2 

39 7 0 0 5 3Jl 7 0 2 0 0 2 9 0 1 5 4 0 4 l 3i G. t.igrinus 2 . 
M. nltida 2 40 7 0 0 5 3 17 0 2 2 0 2 9 0 1 5 4• 0 4 1 I 

110 . 
c. a.I.myra 2 41 0 5 3 l 6 0 2 1 0 2 9 0 1 5 4 0 4 1 

42 7 0 0 5 3 1 7 0 2 5 0 2 9 0 1 54 0 4 1 M. edWardsi 2 

43 7 0 0 5 4 2 4 0 0 1 0 2 9 0 1 5 4 0 4 l c. species 2 

44 
. ..... 

1 9 0 l 4 0 2 9 0 1 5 4 0 4 1 R. M.trisi 2 
: ~~ 1'::! • i . ~ rt- + ~ 2 45 I tl 0 2 9 0 1 5 4 0 4 1 G. 

46 7 0 0 3 3jo 1 0 0 l 0 2 9 0 l 5 4 0 4 1 ~ c. caspia 2 

47 7 0 0 3 J 0 1 0 0 2 0 2 9 0 1 5 4 0 4 l I G. trancisc · 2 

48 7 0 0 3 5 0 5 0 J 1 0 2 9 0 1 5 4 
. 

0 4 1 I s. elliptic 2 

49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 1 5 4 0 4 1 ~i M. tenuis 2 

so 7 0 0 6 6 0 2 0 0 2 0 2 9 0 1: 5 4 0 4 1 I v. pavida 2 

7 0 I 0 2 9 0 1 5 4 0 4 1 
. 
I 2 

7 0 0 0 2 9 0 1 5 4 0 4 l 
. 

. I 2 . 
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CSL- CUguay cbl-la . 
M c T WR 

0 MC SCE 0 I E E 
E EL UOT u - ~ A p 

Si\MPT'....ING IJAT.E TIME PF EASIN DA BDH N T I 
STAT!CN NO. 

Y/Y/M/M D 0 
OF TT 5m1ENT IS EO T H T 

1<4-- i'oP SAMPT~ H • AS D y . . 
XlziF/~Is-11 181 I ctlo lr J:z 0'7 o j9 l4jq ol:3 ot21113/9/9l9j7j7jo Oj1j1 B/A ,, 1 

L\Tl'IUDE I.ONGI'IUDE ~ 
DO MjM sjs js DO D M M s sjs 
J 9 I /4- 219! 0 7 

6 " 
liS 0~ I I I 11 

s 
p v VAIIJE s N 
E s A R E u 
c p p R M 0 = None Present E 8 M 
! M H c E I E u l = Ve..ry Aburx:lant M B 
E E y L c A T N 2 = Abui'x3ant A E E s 0 L A I B H I J ::::Present R N R 

I u s E L 0 T K c 
.II A M s s E D s s E 11' 

1 7 0 0 3 3 0 J 0 2 8 0 2 9 0 l 5 4 0 4 1 - ~ o. leuc:ol~ -:. . 2 
# 

2 7 0 0 4 0 0 l 0 0 2 0 2 9 0 l 5 4 0 4 1 I M. leidyi .. 2 < •. 

3 7 0 0 4 8 0 l 0 0 J 0 2 9 0 1 5 4 0 4 l I H. filifotm :· 2 . 
M. species 4 7 0 0 4 8 0 1 ,0 o a 0 2 9 0 l 5 4 0 4 l I 2 

5 7 0 0 4 8 0 l 0 0 4 0 2 9 0 l 5 4 0 4 lj ~I N. suc:::inea 12 

6 7 0 0 ~ ~lo ~ 00 :1.. 0 2 9 0 l 5 ,4 0 4 l 
. 
I s. fl:aqi.lis I 2 . 

7 7 0 0 4 a o 1 0 3 a 0 2 9 0 l 5 4 0 4 1 I P. gou.ldi 2 

a 7 0 0 4 8 0 l 0 l 7 0 2 9 0 l 5 4 0 4 l j 
. 
I E. heteropo 2 

9 7 0 0 4 8 0 l 0 5 7 0 2 9 0 l 5 4 0 4 l 
. 
I P. ligni. 2 . 

s. vmdis 10 7 0 0 4 8 0 1l 0 ·0 5 0 2 9 0 l 5 4 0 4 l I 2 

ll 7 0 0 4 8 0 l 0 l 8 0 2 9 0 l 54 0 4 l 
. 
I s. benedict 2 . 

H. grayi 12 7 0 0 4 8 0 1 0 3 9 0 2 9 0 l 5 4!0 4 l I 2 . 
L. hcffmeis 13 7 0 0 4 8 0 2 0 2 9 0 2 9 0 l 54 0 4 l I 2 . 
?. tUbitici 14 7 0 0 4 8 .0 2 0 2 J 0 2 9 0 1 s 4 0 4 l I 2 . c. ca.pitata 15 7 0 0 4 8 0 1 0 0 7 0 2 9 0 l 5 4 0 4 1 I 2 

16 . · 10: ·13·· rt ~ 0 5 0 0 Ei 0 2 9 0 l 5 4 
. 

0 4 l ., I. recurvus 2 . 
17 0 5 0 0 7. 0 2 9 0 l 5 4 0 4 1 I c. leucopha 2 

18 ~ :~ -!... ~ .. 0 2 9 0 1 5 4 0 4 l 
. 
I L. species 2 . 

M. bal.thica 2 19 7 0 0 4 9 0 5 0 0 9 0 2 9 0 1 5 4· 0 4 l I 
20 7 0 0 4 9 0 5 0 l 0 0 2 9 0 l 5 4 

. 
0 4 l M. mitchell 2 

21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 1 5 4 
. 

0 4 1 I R. c:uneata 2 . 
M. arenaria 2 22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 ,l 5 4 0 4 l I 

23 7 0 0 4 9 0 4 0 l 9 0 2 9 0 1 5 4 0 
. 

Hydrcbia 2 4 l I . s. niger 2 24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 1 5 4 0 4 1 I 
' . 
25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 1 5 4 0 4 l I D. obsalra 2 . 
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C3Ir CUguay cbl-2a sc::apin; 
- - M c T WR 

D MC s c E 0 IE E 
E EL uo T u DA p 

S»1P"....DrG Dt\TE TIME PF BASIN DA BDH N E TI 
STAT.tCN NO. OF TT Sm.1EN1' IS EO T HT 

11'4- - i"o p Y Y/M M 0 0 SAMPU: H . AS D y . . 
xll:IFI~+Ishlill <f o/J 2 0 '1 o ICJ l11-IC! ol~ oj2jl/3/9lsjsj7 7to o11 1 BjA 111 

I.ri.TI'!UCE !DNG!'IUOE ~ ojo M M slsjs DO OM M s s_ts 
3J 9 I Itt- 1li! 0 7 6 1 IS o: I I I 11 

s 
p v VAilJE s N 
E s A R E u 
c p p R M 0 ::1 None Present E 8 M : 
I M H c E I E t1 l • Ve..ry Abul'x:!ant M B 
E E y L c A T N 2 = Abu.i1dant A E E s D L A I B H I 3 =Present R N R 

I t1 s E L 0 T K c 
"' A M s s· E D s s E "' 
27 7 0 0 5 J a 7 0 1 1 0'2 9 0 l 5 4 0 4 1 'd B. .i.qlrovis - 2 _ , 

2B 7 0 0 5 3 0 7 0 l 2 0 2 9 0 l 5 4 0 4 /1 :21 B. subalbid ., 2 
!' ~ 

29 /7 0 0 5 3 l 4 0 5 4 0 2 9 0 l 5 4 0 4/l 
. 
I L. americar1 2 

7j 
. 

c. polita. 30 0 0 5 3 l 6 0 1 2 0 2 9 0 l 5 4 0 4 l I 2 

31 17 0 0 5 3 l 6 0 3 0 0 2 9 0 1 5 4 0 4 1 
. 
I c. l1.,..,;.fr"' ... 2 

33 7 0 0 5 3 /l 6 0 2 4 0 2 9 0 l 5 4 0 4 l 
. 
I E. trilcba 2 

34 7 0 0 5 3 1 7 0 2 6 a 2 9 0 1 5 4 0 4 l 
. 
I N. biarticu 2 

35 7 0 0 5 3 l 7 a 0 3 a 2 9 0 l 5 4 0 4 1 
. 
I G. palust:ri 2 . 

36 7 0 0 s 3 1 7 0 1 6 0 2 9 0 1 5 4 0 4 1 I L. pll.mllSOS 2 

37 7 0 6 5 3 l 7 0 1 3 0 2 9 0 1 5 4 0 4 l ~! c. , 2 

38 7 0 0 5 j3 l 7 0 3 3 0 2 9 0 1 5 4 0 4 1 I G. da.ll:eri 2 

39 7 0 0 5 3 l 7 0 2 0 0 2 9 0 15 4 0 4 l [2_~ G. ~grinus 2 

40 7 0 0 5 3 l 7 0 2 2 0 2 9 0 1 5 4 0 4 l I M. nitida 2 

41 7 0 0 5 J 1 6 0 2 1 0 2 9 0 1 5 4 0 4 l 
. 
I c. alinyra 2 . 

M. eclwardsi 2 42 7 0 0 5 3 l 7 0 2 5 0 2 9 0 l 5 4 0 4 l I 
43 7i fq ~ 4.. 2 4 0 0 l 0 2 9 

. 
c. SP,&Cies 2 0 1 5 4 0 4 l I .. 

.,; ...... . 
R. harrisi 2 44 l 9 _ 0 l 4 a 2 9 0 l 5 4 0 4 1 •" I -

45 7. - - ~- It !1- 0 ~ 6 ·a 2 9 0 l 5 4 
. 

0 4 l I G. mc:rcnat: 2 

46 7 0 0 3 3 0 l 0 0 10 2 9 0 1 5 4 9 4 l 
. 

:Z.I c. caspia 2 

47 7 0 0 3 3 0 1 a o 2 0 2 9 0 1 5 4 0 4 1 
. 

G. !rarcisc: I 2 

48 7 0 a J s a 5 0 3 l 0 2 9 0 1 5 4 0 
. 

4 1 I s. elliptic 2 

49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 1 5 4 0 
. 

4 1 I M. tenuis 2 . v: pavida 2 50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 1 5 4 0 4 1 I . 
2 7 0 0 2 9 0 1 5 4 0 4 1 I . 
2 1 a 0 0 2 9 0 1 5 4 0 4 1 I . 
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e&.- ru;uay c!::ll-la Sc:apin} 

M c T WR 
D MC SCE 0 I E E 
E EL uo T u D AP 

S»!PT.-.ING OA:rE TIME PF BASIN DA B D H N E TI 
S'!Al'ICN NO. 

Y Y MjMjDjD 
OF TT SEG!ENr IS EO T HT 

1?4-· SorTot-1 ~ H. AS 0 y . . 
xJ:r:IFI!flsiJ l'il I Jq 0 J l::zlo}7 ~T9Izrl9 ojqjot211J3J919J9j7J71o otlll BjA ljlj 

L\T!'!UDE I.ONGril.i"DE ~"ENCE 

D D M MjS s1s DO OM MS sis 
NUMBER 

J 9 I Y-1'2 ~! 0 7 6 .l 15' 0~ I I I 11 

I v VAIIJE 

~ 
s N s A E u 

p p R M a = None Present 8 M 

i M H c E I E u l. = v~ Al::un:lant i B 
E y L c A T N 2 :a AbJi'xjant E E 
D L A I B H I 3 :::z Present N R 
I u s E L 0 T ~ c 

I* A M s s E D s E 

ll 17 lola IJ IJ 0 IJ fa 12 Is IO 12 19 .a ll Is 14 ld 14 ll I D. , ............ , _;,;. i2 
:;;;' 

12 17 Ia 1a 14 Ia a ll Ia Ia 12 ja 12 19 0 11 Is 14 ID 14 ll I M. leidyi .:;- 12 
IJ 17 Ia o 14 IS ID l IO fa IJ a 12 19 0 ll Is 14 :a 14 ll I H. filif01:m 12 
14 17 Ia Ia 14 Is Ia ll Ia IO IS ID 12 19 Ia ll Is 14 Ia 14 ll _I M. species 12 
IS 17 Ia Ia 14 Is Ia ll IO Ia 14 jo 12 19 Ia ll Is 14 Ia 14 ll !gl N. SIJCCinea 12 
16 1710 

'" li I~ ~ rf IO lo ~ Ia 12 19 Ia ll Is 14 Ia 14 ll I s. mqilis 12 
17 l7fa Ia 14 Is Ia ll Ia 13 Is Ia [2 19 Ia f1 rs 14 Ia 14 ll I P. gculdi 12 
Ia 1710 Ia 14 Ia fa 11 Ia 11 17 Ia 12 [9 ro ll Is 14 Ia 14 ll I E. hetercpo 12 
19 1710 Ia 14 Ia fa ll Ia Is 17 Ia 12 19 ro 11 rs 14 Ia 14 ll I P. ligni 12 

\., 
110 1710 Ia 14 Is Ia ll Ia Ia Is fa 12 19 Ia ll Is 14 Ia 14 ll _I s. vfridis 12 
In l7la Ia 14 8 Ia ll a ll s Ia 12 19 Ia ll !S 14 0 14 ll I s. l:lenedi.ct 12 
12 17 Ia fa 4 !a Ia l 'a 13 9 Ia 12 19 Ia l Is 4 a 14 ll I H. grayi !2 

13 '7 Ia Ia 4 8 IO 2 a 12 9 Ia '2 ,-9 ro 1 Is 4 0 14 ll I L. hoffmeis 12 
114 7 ala 14 8 Ia 2 a 12 3 Ia 2 19 Ia 1 5 14 a 14 ll I P. tubifici 2 
115 7 0 Ia 14 s 'a ll 0 a 7 ja 2 9 Ia 1 s 14 0 14 l I c. capitata 12 
11~ lJot llf9 a Is fa Ia 16 Ia 12 19 Ia l Is 14 Ia 4 ll I I. nc::urros [.2 

rn ~ .t9 0 Is Ia Ia 17 Ia 12 19 !o ll rs 14 Ia 4 !1 I c. ' leuccpha 12 
lls r a 12 19 .a 1·1 Is 14 Ia 14 1 I L. species 12 
ll9 17 a a :4 19 Ia IS Ia a 19 a 12 19 I!> 11 Is 4 Ia 14 1 _I M. bal. thica 12 
120 l7la 'a 14 19 Ia IS IO ll Ia Ia 12 fg Ia ll Is 14 Ia 14 ll M. mitchell 12 
121 l7fa lo 14 19 Ia Is Ia fa Is Ia 12 19 fa li Is 14 Ia 14 ll I R. omeata 12 
122 1710 fa j4 19 Ia [5 Ia 13 [2 Ia 12 19 Ia [l Is 14 fa 14 11 I M. arenaria 12 
123 l7la [a 14 19 Ia [4 Ia ll 19 IO [2 19 Ia 11 Is 14 [a 14 ll I Hydrcbia 12 
124 l7la Ia 14 19 Ia [4 [a 12 11 fa 12 19 Ia ll Is 14 Ia 14 ll I s. niger 12 
125 l7la Ia 14 j9 fa [4 ja 12 Ia fa 12 fg Ia li Is 14 Ia 14 ll _I c. obscura [2 

126 



- M c T w R D MC SCE 0 IE E 
E EL UOT u DA p 

~ nATE TIME PF BASnf DA BDH N E TI 
S!AXION NO. 

'l 'l MIMIDID 
OF TT s~ IS EO T H T 

~4--Somt-~ SAMPr.E H . AS D 'l . . 
xl:rl~!4-lsi11S~I I ~ 0 tl210 1'7 0 1~1*1~ ol~ Oj2jll3!9j9!917 7la 011 1 eTA I l 

I.XITIUDE IDNGI'IUDE ~ 
0 0 MjM s sjs DO OM M 5 515 

3 9 I j '+ l s>! 0 7 6 2 I 15 o! . I I T 11 

s 
p v VAI'.IJ"E 

li 
5 N 

E s A E u 
c p p R M 0 = None Present 8 M 
I M H c E I E t1 l • Ve-ry Aburx!ant B 
E E 'l L c A T N 2 - Abufx!ant I~ E E s 0 L A I B H I 3 = Presen~ N' R 

I u s E L 0 T I~ c .. A M s . s E D 5 E ~ 

127 17 Ia IO IS 13 Ia 17 Ia ll ll Ia 12 19 lOll IS 14 Ia ~4 ll ~I B. l.lDpl':C'Iis ~ [2 
128 17 [a Ia Is IJ Ia [7 Ia 11 [2 Ia 12 19 [a[l IS 14 Ia 14 [1 J B. ""'~"' 1 hi n [:', 12 
129 17 Ia [a Is 13 [l 14 Ia [s 14 Ia 12 [9 Ia 11 IS 14 Ia [4 11 I 

L • .,. .......... ~ ........ 12 
[30 17 [a Ia IS [3 [l 16 Ia [l j2 [a 12 [9 [0[1 Is [4 [a [4 11 I c. polita 12 
131 17 Ia Ia Is [3 [l 16 [a 13 Ia Ia 12 [9 [o [1 Is 14 [a 14 [l _I C. l nn i 1'..-nr 12 
133 17 Ia Ia Is 1:3 11 16 [a [2 [4 Ia 12 19 Ia [l [s 14 [o [4 ll I · E. t:"-l.cba 12 
134 17 Ia IO IS 13 [1 17 [a 12 16 [a [2 j9 lo [1 [5 j4 [a [4 [l I N. biartio.: [21 
135 17 Ia Ia Is 1:3 [l 17 jo Ia 13 [a [2 19 [a [1 [s j4 [a [4 [l _I G. ~ustri [2 
136 17 Ia Ia [5 13 11 17 jo [1 16 [a [2 j9 Ia [1 [s [4 Ia 14 [1 I L. .... , ... [2 
[37 [7 [a [o [s [3 11 17 [a [1 [3 [a [2 [9 Ia [1 [s 14 Ia 14 11 1~_1 c. 1. oC [2 
[:38 [7 [a Ia Is [3 ll [7 Ia 1:3 IJ Ia 12 [9 [a ll 15 14 Ia 14 11 I G. dall::eri [2 
[:39 [7 Ia [a [5 [:3 [1 17 0 [2 Ia Ia 12 9 [a 11 [5 4 Ia [4 11 _I G. ~!-~nne 2 
[40 [7 Ia 0 IS 3 :1 17 a 12 12 Ia [2 9 a[1 [s 4 ,a [4 [l _I M. nitida 2 
141 17 Ia ,o [5 3 ,l [6 0 [2 [1-,o [2 9 0[1 [5 [4 lo 14 [1 _I c. ili1yra [2 
42 7 [a 0 5 [3 1 [7 [a 2 [5 0 12 [9 0 l [5 [4 a 14 [1 I M. .... _._ ,; [2 
4:3 7<: l9.; ,o ~-1-i: [2 14 [a 0 11 0 .2 [9 [o [1 's 14 IO 4 1 _I c. species 12 
44 
~ 

.ll !tj~ - [l 9 Ia 1 4 IO 2 !9 [a 11 s :4 [a 4 1 _I R. han'isi 2 

4s j !Js lr r;. 0 ~ 6 Ia 2 19 [a [l 5 [4 [o 4 1 _I G • .........,....,..a ... 2 

46 7 0 IO 3 13 [o l !o [a 1 [a 2 '9 0 [1 [s 4 [0 4 [l ~I c. caspia 2 
[47 [7 [a [a [3 3 [a [l 0 [o [2 [a [2 [9 ·a [l [s [4 :a 14 [l I G. :O:arcisc [2 

[48 17 [o ,0 13 IS ,0 rs Ia 13 [l a [2 19 0 [1 rs 14 !a 14 [1 _I 
s .. ,, ;,.....;,.. . -.... !2 

[49 [7 [a ~ 0 :6 [6 'a [2 [a 10 [1 [o 12 [9 [0 1 [5 [4 [o i4 11 I M. tenuis 2 
[so 17 [o 0 16 [6 0 12 [o [a '2 [a 12 [9 [o [1 5 [4 [a !4 1 I v. P,!vi.da 12 

17 :a Ia 12 19 Ia [l 5 14 Ia 14 11 I 12 
7 Ia lo to 12 ,9 Ia [1 IS i4 Ia [4 [1 I [2 

I 127 



~ Duguay cbl-la 

- M c T WR 
D MC s c E 0 IE E 
E E L uo T u DA p 

5;..\fil'T'.....DR:; ~::ATE TIME p F BASIN DA BD H N E TI 
STATICN NO. 

y y MIMIDID 
OF TT Sm1ENT IS EO T HT 

~5"- loP SAMPT-E H. AS 0 y . . 
X l:r:IF 1:316!3!'81 I 9 0 1 l2lol~lolq l3l2lol~loj2jljJj9j9j9j7 7jo oj1j1j BjAj I 1 

I.ATI'lUDE I LONGTIUDE ~ 
D DjM Mjs sjs 1 o DD M MjS sjs 
3 9jl ,,3 7~ I a 7 6 1 3ltt- "! I I I 11 

I v VAIIJ"E s N s A E u 
p p R M 0 = None Present 8 M 

i M H c E I E u l = Ve..ry Abun:lant a 
E y L c A T N 2 :::z Abufxiant E E 
D L A I a H I 3 ,., Present N R 

I# I u s E L 0 T c 
A M s s E D s E 

ll 7 10 IDI3 13 Ia 13 to 12 ts !O 12 19 Ia ll Is [4 Ia 14 [l I D. ,...;~~,- ....... . 
-;; 12 

12 7 0 to 14 10 Ia l to Ia 12 Ia 2 19 Ia ll Is 14 Ia 14 ll _I M. leidyi -; 12 
13 17 a to l4ta to 1 Ia Ia IJ IO 2 [9 Ia :l ts [4 :a [4 [l I H. .,.; 1 i .,.,.,,...,;' :_, 12 
14 17 to Ia 14 Ia Ia [l Ia Ia ts Ia 12 19 Ia 11 Is [4 [a [4 [l I M. species 12 
Is 17 Ia Ia 14 Ia to [1 IO to 14 Ia 12 19 Ia [l ts [4 Ia 14 [l I N. suc::::inea 12 
[6 17 Ia IO f't I ~ ~ ~ ID to ~..I a 12 19 Ia l l Is 14 t-o [4 [1 I s. fraqilis 12 
[7 17 Ia to 14 Is [a [l Ia [3 IB [o [2 [9 to ll rs 14 Ia 14 ll I p! gculdi 12 
ts li IO IO I4 IS Ia ll Ia [l 17 Ia 12 19 Ia ll rs 14 Ia 14 ll I E. hetercpo 12 
19 [7 Ia [a [4 Ia jo [l Ia [s 17 Ia 12 19 Ia ll Is 14 Ia 14 ll I P. ligni 12 
110 17 Ia Ia 14 IS IO ll IO to IS to 12 19 to ll Is 14 Ia 14 ll I s. vfridis , .. 12 
[11 17 Ia !O [4 Is Ia 11 IO 11 Ia [a [2 ]9 Ia ll Is [4 Ia ]4 ll I s. ""'""""""ir!- [2 
[12 [7 Ia a 14 8 a [l a [3 9 [o 2 19 all IS 14 0 14 [1 H. grayi [2 
[13 [7 Ia -0 14 8 a [2 a 12 ~ 0 2 19 Oil IS 14 0 14 ll I L. hoffmeis 12 
!14 17 to 0 14 a 0 12 0 12 3 0 2 19 Ia 11 5 14 to 4 l I ~- t:Ubitici [2 .---- 15 17 [a 0 [4 8 0 [1 [0 0 [7 :a 12 9 'a [l 5 [4 Ia 4 1 I c. capitata 12 
[16 

I ~ 0 ;s Ia Ia [6 [a 12 9 Ia li Is 14 to 14 11 I I. recurvus [2 
117 t9 to 5 Ia Ia 17 to [2 9 to ll Is 14 to 4 11 _I c. leucopha. [2 

lls [o [2 [9 0 [l Is 14 [a 4 [1 I ' I· L. species '2 IS! 
[19 7 ·a [o [4 [9 [a Is '0 [o .9 0 12 19 0 1 Is [4 ·a [4 [l I M. balthica 2 
120 17 [o ro 14 [9 [o Is [a [l Ia Ia !2 r9 to 11 15 14 Ia [4 [l M. mitchell 12 
[21 17 to to 14 19 IO IS !O to 18 to 12 19 Ia ll ts 14 !Q 14 [l I R. omeata 12 
122 17 Ia to 14 19 Ia ts to 13 12 t.o 12 19 Ia ll Is 14 Ia 14 ll I M. arenaria 12 
123 17 Ia [a [4 19 Ia [4 [a [l 19 [a 12 [9 Ia ll Is 14 Ia 14 [l I Hydrcbia 12 
124 17 Ia [o [4 19 Ia 14 Ia [2 ll [a 12 [9 Ia ll Is 14 Ia 14 [l I s. niger 12 
125 17 Ia [a 14 [9 Ia 14 Ia [2 to [a 1:2 19 Ia li 15 14 Ia 14 [l _I D. obso.tra 12 
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' 1 
I 

C3I.- D.Jguay cbl-2a Sc:-ap.iJ"q 

--
D 
E 

SAMPLING !:'AXE TlME PF 
STATION NO. 

'{ 'i MIM /D D 
OF TT 

'R-5- ,-op 51\MPI.E H . 

x lrll=" l1" r; 1~ I I 'i a I 1'2lo ..., ol<tl3l:2.lol'3 

IXITIUDE I.ONGI'IUDE 

s 
? 

DO 

:3 9 

M M 

I 3 

s sjs DO 

3 <]! 0 7 

E S c p p 
! M H C E 
E E Y L C 
S D L A I 

I U S E 
# A M S S 

D MjM 
6 21'3 

V· 
A 

s SIS 

It- '1! 

R M 

I 

I E U 
A T N 
B H I 
L 0 T 
E D S 

129 

M c T WR 
MC SCE 0 IE E 
EL UOT tJ DA p 

BASIN DA BDH N ET I 
SEQ!Ellr IS EO T HT AS D '{ . . 

Oj2jlj3l9j9j9j7 7jO Ojljl BjA I lj 

SEQ.]ENCE 
NU1BER 

I I I 11 

VAIIJE S N 

I~ E U 0 = None Present Q MB 
1 - ve..--y Abun:iant u 
2 = Abuiidant I~ E E 
3 = Present lg N R 

I~ ~ 



CSL- cu;uay cbl-la 

M c T WR 
D M·C sc E 0 IE E 
E EL uo T u DA p 

S»!PT...ING ('ATE TIME p F BASIN DA BD H N ET I 
STATION NO. OF TT SEG!ENl' IS EO T HT 

1{ 5 - 8o"Ti'ot1 y y MIMIDID ~ H. AS D '{ . . 
X l:r!F 131 ~ f3 h? I I qo 1l2!ol7 ojql3lzlol9 oj2jljJ j9j9j9j7j7jo ojl.lll BjA 111 

I.XITit.TOE I.ONGI'!UDE ~ 
DO M M s sjs DO D MfMjs sTs 
3 9 I :3 ~ rt! 0 7 6 2131'+- rt! I I I 11 

II v VAilJE 

li 
S N 

s A E U 

I~ p p R M 0 • None Present a ~ M H c E I E u l a v~ Abumant 

I~ E '{ L c A T N 2 ·- Abuixiant E E 
D L A I a H I 3 -Present N R 
I u s E L 0 T !~ c 

I# A M s s E D s E 

ll ~710 to IJ 3 to 13 Ia 12 Is Ia 12 19 to ll Is 14 to· 14 ll T o. 1 ........... 1 .. -il: 12 
12 1710 ,0 14 ,a to ll 1·o to 12 to 12 19 Ia l Is 14 iO 14 ll I 

. . .. 
I·· 12 M. leidy1. ~ 

13 1 to 0 t4 8 'a ll to lo 13 Ia 12 19 to ll Is 14 Ia 14 ll _I H. tilifom 12 
14 7 to 0 14 a ,o 11 Ia 0 Ia 0 !2 19 lo 1 Is 14 !O 14 ll J M. species 12 
Is 7 lo 0 14 a 0 ll 0 10 14 0 12 19 Ia 1 Is 14 -0 14 ll . 131 N. succ:illea 12 
16 1 Ia ,0 ~ ct 0 ~ D 0 ~ 0 [2 19 to l Is 4 lo 14 ll I s. fragilis 12 
7 l7la 0 14 8 0 ll 0 13 ts 0 12 19 to 1 rs 4 0 14 11 i P. gcW.di 12 
8 1710 ,o 14 a ,o ll 0 1 17 ,0 12 19 to 11 Is 4 lo I~ [1 j E. hetercpo 12 
9 1710 0 14 Is 'O ll 0 IS 17 0 12 19 lo 1 Is 4 0 14 11 j P. llgni 12 
10 710 ,o 14 Ia ,o 11 lo 0 IS .a 12 19 Ia 11 Is 4 to 14 ll j s. vfrid.is 12 
lu 1 lo 0 4 ta a 11 to 11 Ia 0 12 19 Ia ll Is 4 0 14 ll j s. benedict 12 
11217 Ia Ia 14 IS Ia ll IO 13 19 Ia 12 19 Ia ll Is 14 to 14 ll _I H. grayi 12 
11317 to lo 14 Ia Ia 12 lo 12 19 Ia 12 19 Ia ll Is 14 to 14 11 j L. hoffmeis 12 
11417 to to 14 Ia lo 12 lo 12 IJ lo 12 19 lo ll Is 14 to 14 ll j P. tUbitici 12 
11517 lo Ia 14 Is to ll to to 17 Ia 12 19 lo ll Is 14 lo 14 ll j c. capitata 12 
I lEi • l-9 lo Is Ia to lEi Ia 12 19 Ia 11 Is 14 lo 14 ll I I. ·rec:w:ws 12 

ti7 [9 lo I·S Ia Ia 17 lo 12 19 Ia ll Is 14 Ia 14 ll ·r c. let.te:ct=ha 12. 

tiS F'" Ia 12 19 lo 11 Is 14 lo. 14 IJ: i L. species 12 
11917 lo Ia 14 19 IO ts to to 19 Ia 12 19 Ia 11 Is 14· lo 14 11 I M. balthica 12 
12017 Ia Ia ,4 19 lo Is to ll lo lo 12 19 lo 11 Is 14 0 14 11 M. mitc:hell 12 
12117 to to 14 19 lo Is lo lo Ia lo 12 19 lo 11 Is 14 to 14 ll I R. Clll"'aata 12 

12217 to to 14 19 to Is Ia 13 12 Ia 12 19 Ia ll Is 14 Ia 14 ll j M. arenaria 12 

12317 to to 14 19 to 14 to ll 19 to 12 19 Ia 11 Is 14 Ia 14 ll j Hydl:obia 12 

124 1710 IO 14 19 lo 14 IO 12 ll Ia 12 19 Ia ll Is 14 IO 14 ll I s. niger 12 

125 1710 lo 14 19 lo 14 Ia 12 to lo 12 19 Ia ll Is 14 lo 14 ll i D. obsoll:a 12 



c:&r- !:Uguay c.bl-2a Serapin; 

---- M c T WR 
0 MC sc E 0 IE E 
E E L uo T u 0 AP 

S»1P!JNG !l1\TE 'l'Th1E PF BASIN DA B D H N E T I 
sm:I'ICN NO. OF TT Sm£Nl' IS EO T HT 

"1:{5- Bomt-1 'l 'l jM M D D SAMPLE H • AS D '{ . . 
XI:CIFI31' 131~ I I q oj1 :2 0 '7 oj~ 1:312 o~ joj2jljJj9j9j9j7 7ja ajljl BjA I J jl 

I.ATriUDE !DNGI'IUDE ~ D DM M s sjs DO D MjMjS sjs 
3 9 I :3 3 ..,~ 0 7 6 2j3jlf- '1~ I I I 11 

s 
p v. VAilJE s N 

g E s A E u 
c p p R M a = None Present 8 M 
I M H c E I E u 1 - v~ Aburxlant 8 
E E '{ L c A T N 2 "" Abun:lant E E s D L A I B H I :3 ,.. Present:. N R 

I u s E L 0 T c 
# A M s s E D s E 

27 7 IO 0 IS IJ Ia f7 lo l fl 0 219 Ia 1 f5l4 lo ~ 11 J.l B. ~--·is LJ 2 

28 7 fO 0 f5 IJ .a 17 IO l 12 a 2f9 Ia 1 i5f4 IO 4 l 3_1 B. >=Mlhiri 2 

129 7 IO a IS IJ '1 14 Ia 5 14 a 219 Ia 1 iSI4 Ia 4 l J L. american 12 
fJO 7 Ia 0 !5 f:J 1 16 fa l :2 a 2 19 fo l 514 fa 4 l _I c. polita 12 
IJl 7 Ia 0 5 fJ l 6 Ia :3 a fa 2 19 fa ll 514 fa 4 l _1 c. Li£=n 2 
IJJ 7 :a a s f:J 1 6 Ia l 4 fa 2 !9 fa fl Sl4 Ia 4 1 J E. trilcba 2 

f34 7 !a Ia :5 ll ll 7 Ia 2 6 jO 2 i9 :a fl 5i4 fo 4 11 _1 N. biarticu 2 
f:JS 7 a fa s f:J fl 7 fa a :3 fa 2 9 0 fl 5i4 fa 4 11 _1 G. N~1t1<rl-..-i . 2 

1:36 f7 a fa s IJ 11 17 fa ll 16 :a 2 9 a ll IS 4 Ia 4 ll J L. r~1· f2 
37 f7 a fa 5 f:Jil t7 0 fl f::J a ll 9 0 ll 15 4 fo 14 ll ~~ c. 1. !2 
38 17 fa a 5 13 il f7 0 13 fJ 0 12 9 0 fl IS 4 fa 14 ll I G. c:!aiberi 2 

1:39 7 Ia a Is 3 1 17 Ia 2 fa 0 !2 19 0 fl IS 14 Ia f4 fl 131 G. tigrinus 12 
f40 7 fa a IS 3 l 17 fa 2 f2 0 .2 f9 a 1 5 f4 a f4 fl I M. nitida 12 
f41 7 fa a Is 3 l f6 Ia 2 fl. a 2 f9 a l s f4 a '4 fl I c. almyra f2 
f42 17 fa a .5f3 1 17 fa f2 iS fa 2 9 fa 1 s f4 fa 4 l I M. ...>. ...... 12 
f43 17~ ~ a . .5 12 4 0 fa 1 fa 12 9 fa 11 5 f4 fa 4 1 I C. species 12 
!44 IP. fl 9 0 ll 4 fa 1'2 9 0 ll Is !4 lo 14 ll I R. hairisi 2 

45 '-' !;": ,.. 
"" 

II ~ 0 ~ l!" '0 f2 9 a f'l Is 4 .a f4 fl J G.~ .. 2 

46 f7 to IO tJ J fa ll 0 fa ll a f2 9 0 l f5 4 a 14 tl 111 c. caspia 2 

t47 17 to a fJ 3 0 !l a 0 12 a 12 f9 Ia 1 Is 14 0 f4 l I G. i"r.=!TY'!i ~ 2 

!48 7 0 Ia IJ s Ia 5 fa J l Ia 2 f9 fa l 5 !4 Ia 4 1 I s ... , int-i ... f2 
49 7 0 ta 6f6 fa 2 Ia fa 1 fa 2 9 fa l 5 4 fa 4 1 ~I M. tenuis '2 

50 f7 a fa 6f6 fa 2 a fa 2 fa 12 9 IO fl· IS 4 fa 14 l J v. pavida 2 

17 a !a 12 19 0 fl Is 4 a l4'fl i 12 
17 afo :a 12 f9 0 f1 IS 4 0 :411 12 
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- · M c T w R D MC 5 c :E 0 I E E 
E :EL UOT u D A p 

s;.MF....;ING DATE TIME P "i' E!A5IN OA BD H N :E T I snnar NO. OF TT 5melr I 5 EO T H T 
Sl YjY MIMIDID SMPIE H • AS D y . . 

xjrjFislrrl' lol I lqlr· o14-loleh lslr ~Ia IG Ia j2 j1j:lj9j9j9j717ja jo 11111 IBIAIF' 2 ll 

IA1'1'1UOE IDNG1'!tJDE ~CE 
NU!EER 

DjDjM M sjsjs DID D M MIS ISIS 
3j9jt 5 3ICJ! Ol7 6 2ol,-l'l~ I I I 11 

[~ V" S N 

I~ s A :E u 
p p R M ~AS t:JlAS ~IU\-S 8 ~ 

IJ 
M H c :E I E u .:11.1 •2. ·~ E y L c A T N E E 
D L A I B H I v ~ N R 

li I u s E L 0 T c 
A M s s E 0 s E 

[1 17 Ia Ia IJ IJ Ia IJ Ia 12 IS Ia [2 [9 IO Ia Ia 14 Ia to 13 D. leucole..-t 8 12 
[2 [7 Ia Ia 14 Ia Ia [1 Ia Ia [2 Ia [2 [9 Ia [a [6 [4 Ia Ia IJ M. le.idyi 1.~ 12 
IJ 17 Ia Ia [4 Is Ia 11 [a Ia IJ Ia [2 19 Ia Ia [6 [4 [a [a IJ E. tilif01:11 12 
14 17 Ia Ia 14 ts Ia 11 Ia to Ia Ia [2 19 Ia Ia 16 [4 Ia Ia 13 M. species 12 
fs 17 Ia Ia [4 Is ~Q 11 Ia Ia 14 Ia [2 19 Ia Ia 16 [4 Ia Ia IJ ,, N. en.-; ,., ... 12 
16 [7 Ia lo !4- 18 to-let It? ~0 I I Ia [2 19 Ia Ia 16 [4 Ia Ia [3 s. t::aqills 12 
17 17 Ia jo [4 Ia to ll Ia 13 Ia to [2 19 to to 16 [4 Ia Ia t3 P. gculdi 12 
Is ,, Ia Ia 14 Ia [o ll Ia [1 17 Ia [2 19 Ia [a [6 14 Ia lo [3 E. he~ 12 
19 17 to to 14 Is to [1 Ia Is 17 Ia 12 [9 Ia Ia [6 14 Ia Ia 13 F. lic;ni [2 
[10 17 Ia Ia 14 Ia Ia 11 Ia Ia Is Ia 12 [9 Ia jo [6 14 [a Ia [3 1,~ IJl«i l I& ~ s. virlcu.s t2 
ll [7 .a a ,4 Ia Ia ;1 IO [1 IS a [2 9 Ia Ia 6 14 Ia Ia tJ s. l:le."ledict .2 

; 

l2 [7 a a !4 [8 to 11 Ia [3 [9 a [2 9 0 Ia 6 14 0 Ia 13 K. c:traii 2 ,, 
1J [7 a a [4 Is Ia 12 Ia [2 !g a 12 9 :a [a 6 [4 a [a [:3 L.~ .2 
14 17 a Ia 4 Ia Ia 2 Ia [2 i3 0 12 [9 .a Ia [6 4 0 Ia IJ P. ~.; .. "ci 2 
15 17 a Ia 4 IS Ia 1 0 Ia 17 a 12 [9 a Ia 16 14 [a a IJ c. c:apita.ta 2 
16 

fl Ia s .a Ia 6 a 12 [9 a ia [6 !4 Ia a IJ I. rec:urvus 2 
[i7 ia rs· :a [0 7 I .a .2 [9 a Ia Ia 4 [a .a 3 c. leuo:pba t2 
[18 Ia j2 19 a Ia [6 4 Ia a 3 ·L. species 12 
[19 :7 Ia Ia 14 [9 Ia IS Ia Ia 19 Ia 12 [9. ,a [a 16 '4 ra Ia 13 M. balthica 12 
[2a •7 Ia Ia 14 f9 Ia Is .a [1 ia Ia 12 [9 Ia Ia [6 .4 Ia a 13 M. mitchell 12 
[2i 7 Ia Ia 14 !9 Ia IS .a Ia 8 Ia 12 19 Ia .a 16 [4 [a taiJ . If R. cuneata 12 
[22 .7 Ia :a [4 19 ;a Is :a [3 2 Ia :2 [9 Ia a 16 14 Ia laiJ M. annaria 12 
[23 '7 Ia Ia 14 9 Ia 14 a [1 19 Ia 12 [9 [a Ia 16 [4 Ia [a IJ Hyth:Cbia 2 

124 7 Ia IO [4 9 Ia [4 Ia [2 [1 Ia 12 19 Ia Ia 16 [4 a Ia [3 s. niger 2 

125 I~ Ia 0 14 9 Ia 14 Ia 12 Ia Ia 2 19 [a Ia 16 [4 a [a [3 D. cl::lsaml 2 

182 i 



,__ M c 

~~ 
R ~-0 MC sc E" 0 ~ " E EL 0'0 T u 

~....J:N; DA:I:E TIME PF BASIN DA BO H N ~& I S'!!\TIC:N NO. 
y y MJMIDID OF TT ~ IS EO T T 

51 ~ H . AS D y . . 
xlJ:IFl51'1 Ttlo I I lq 1 ol~t-lole 1loi11Siol6 oj2l~l3j9j9J9j7 7joJol~l~ IBIA Fl2 ~I 

IX1'l'.tUtiE I Iam'ItJCE ~ 

MJSISIS I 0 ole MJMisJsJs 
Nt1MEER 

0 D M 
3 9 I l5l3lct! T 0 716 ~1 olsl'1! I I I 1~ 

g v. S N 

~ 
s A : E U 

p p R M. (;1M'S G"AAS ~RhB S2 M 
M H c E I E u • .1. •1. ..-.a u :s 

,~ E y L c A T N E E 
0 L A I B H I v ~ N R 
I u s E L 0 T c 

I# A M s s E 0 s E . . 
[27 -, to a IS IJ 0 17 Ia ~ I~ 0 :2 19 to to i6 1410 0 13 s. ~-.ri..s 12 
128 7 to 0 IS 13 0 17 Ia l [2 0 2 19 0 :a .I$ 14 Ia 0 IJ a. c:nr-;:~~1n1..l 12 
li9 ,7 ro 0 IS 13 l 14 Ia IS 14 0 2 19 0 iO 6 14 to Ia 13 L • ..,_.,..;.....,.,.., 12! 

!30 7 Ia 0 s 13 l '6 Ia I~ 2 0 2 19 0 0 6 14 0 Ia 13 :;.t II I at c. pollta 21 
13~ 7 Ia 0 ,5 13 l 6 Ia 3 0 0 2 19 0 a 6 14 0 io j3 c.,,.,.,.,.;~ 2! 
j33: 7 to 0 IS IJ l 6 Ia 2 4 0 2 19 to a 6 14 0 IO 13 E. ~..lcl:a. 2 

34, ?f 0 0 IS 13 l 7 to 2 6 0 2 19 to 0 6 4 0 to 3 N. bi,arri I""! ' 2 

351 7 0 0 s: i3 l 7 '0 0 3 0 2 9 to 0 6 4 Ol :a 3 G. ~ ~,~ 2 

36 7 IO 0 5 3 l 7 0 l 6i 0 2 :9 0 0 6 4 Ol .0 3 .I .3 5 8 L. t"11• 121 
37 7 ,0 0 s IJ l 7 iO l 3 to 2 19 0 0 6i 4 0 ,0 13 1 I 12. C.1 ... 121 
:38 7 0 0 5 13 l 7 0 3 3 Ia 2 19 :o 0 6! 4 0 10 IJ G. ~-r"i. !2 
139 17 to IO rs 13 il [7 to 12 to !0 12 19 :o to lEi 14 to 0 IJ II G. tim-;.J'Ill!5 121 

M. -~-r~M .. 140 17 to jO ts IJ ll [7 Ia [2 [2 10 12 19 :a to lti 14 to 0 13 13 12 

141 [7 to to ts 13 I~ lEi Ia 12 ll Ia 12 19 !a to 16 14 to 0 13 II 14-- c.~ 12 

142 [7 to Ia Is 3 li 17 Ia 12 Is to 12 19 IO to 16 14 to 0 13 II 12. M. -.a. J •• ~ 12 

t4J ... -· , .. , 2 t4 Ia 0 ll ·a 12 9 0 to :6 14 Ia 0 3 C. spe:ies 12 

144 ! I i I ~ l [9 to 1 14 0 12 9 0 to lti 4 to 0 3 R. hal:risi 12 

145 7' 0 iO Ii t3 l 11 ~ :+. ~5' :O 12 9 IO to 16 4 to 0 3 G._ ... _ .. 12 

46 7 to ;o 13 13 :0 li [0 ,0 11 IO 12 9 iO Ia tti 4 ' to 0 3 c. caspia 12 

47 1 0 0 13 t3 0 :1 0 ,Q 2 0 t2 9 0 ,a :6 4 0 0 3 G. --of- 12 

148 7 0 0 IJ 5 0 Is 0 13 l 0 12 9 0 iO lti 4 iO 0 3 S. a11 ief!i~ 2 
~ 

j49 1 0 '0 16 6 0 12 0 10 l .0 2 9 0 IO lEi 4 Ia 0 3 M. taruis 2 

.SOl 7 0 0 16 6 Ol 2 0 IO 2 0 2 9 0 0 lEi 4 0 0 3 v. pavida 2 

:7 0 IO 2 9 0 :a 6 4 0 0 3 2' 

:7 0 0 10 2 9 0 :o 6 4 0 0 J 2 
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c::sir tu;uay d::l-1 

--- . M c T w R 
D MC sc::: 0 I E E 
::: EL UOT tJ' D A. p 

s;...'!F"...J:NG CA:I:E TIME PF BASm OA BD H N E T ! 
S'I:AT!c« 00. OF TT sm~ IS :::o ., · H T 

52 YjYIMIMIDID s.MP!E H • AS 0 y . . 
x IIIFI5I~ Iol61 I 1qll ·lo l'+"lolal1 lslolq..ltlllo l2lliJ j9j9j9j7j7ja jo jlj1j IB IA/F 2lll 

I.ATI'!ui:E T I.QCl"lUUJE ~~ 
ojojMIMisjsjs 1 ojo DIMIMISIS\S 
J 19\r 151tls! I Oj7 6 l~lo l3l;"! I I I 11 

ii v. s N 
5 A E u 

~ l? p R M ~AS (;1{416 <;AA-S 8 M 

~ 
M H c E I E u •i. ·~ •a a 
'I:" '{ L c . ., N E E 
5 

.,.. 
ii v ~ L A I B I N R 

'i 
I u s E L 0 T c 
A M s s E D s E 

11 17 ,o 0 i3 IJ Ia [3 10 12 Is IO 12 9j0 ,0 16 4 Ia 0 I:J D. 1,.t= l ll'!_.,. 12 
12 1'710 0 14 Ia Ia ll IO ro 12 I·O 2 19 [a IO 16 4 to 0 :J M. leidyi · ~ 2 

IJ 1710 0 14 lata 1 ;0 to 13 Ia 2 19 fa 10 16 14 to 0 3 E. 'fi l i 'Ec l"''i 1;. i2 

4 17 0 0 4 IS ,0 1 0 :o IS 0 2 1910 0 16 14 0 0 13 M. sp!cles .2 
s 17 0 0 4 Ia ;a 11 0 to 14 0 2 19 to 0 16 14 0 0 fJ II I N. suc::ir.ea. 2 

16 7 ,0 0 ~4- 18" [0' I~ 9 ~~ II :a 2 ,9 IO 0 6 4 0 Ia 13 s. f:ar;iJ..is 2 

1 7 0 0 14 18 to 11 0 '3 18 Ia 2 19 to 0 ,6 4 a to 13 P. gcn1ci ,2 

8 7 0 0 4 8 0 !1 0 i 7 0 2 9 :a 0 6 4 01 iO '3 E. heta.....-cs:o 2 

9 7 a 0 4 8 0 [1 0 s 7 0 2 9 10 0 6 ;4 0 IO 3 P. l.iqni 2 

101 7-0 0 4 8 01 li 0 0 15 0 2 9 to 0 6 14 0 IO !3 ~ 5" 3 s s. viridis 2 

ll. 7 0 0 4 8 0 11 0 l ra 0 2 9 to 0 6 14 0 [o 13 s. Cer.e:iict 12 
[12 1710 IO 14 Is Ia 11 Ia 13 9 IO ,2 [9 [0 to f6 ,4 lo Ia 3 E.~ 12 

• I' 

[13 1710 0 t4 Is Ia [2 Ia [2 [9 Ia 12 [9 [0 to t6 !4 to jo 3 L. botbe.is 12 

114 1710 ,0 14 fa to 12 to 12 IJ IO 12 19 IO to [6 i4 lo 0[3 ~ ~ 4- p. tubi 6~ ci 12 
[l! [7,[0 10 14 Is Ia 11 Ia Ia 17 to 12 f9 IO jo 16 14 to oiJ c. l"'::l!"!i +-:.+-.. t2 

116 Ia IS 0 ro 6 to ,2 19 to IO 16 4 [a 0 IJ I. recn:vus 12 

• 111 IO Is :a Ia 7 Ia 12 f9 0 to [6 4 to 0 3 :- c. leuc:pba 12 

ii IO 12 19 0 .0 f6 :4 to 0 3 L. spac:ies [2 IU" . 

J.9 lio 0 4 [9 Ia [! to fa 9 to :2 19. 0 to 16 4 to 0 13 M. bal.tbic:a 12 

20 17 0 0 ,4 19 ·o 5 a ll 0 0 2 [9 0 0 [6 4 0 0[3 M. mit:Qsll 12 

21 r1 o 0 4 19 -0 s ,0 to 8 0 2 [9 0 0 16 4 0 0[3 I R. c:uneat:a 12 

22 17,0 0 4 19 0 5 iO IJ 2 0 2 19 0 0 16 4 0 0[3 M. a:ranaria. 2 

23 7 0 0 4 9 0 4 ol 11 9 0 21 19 0 0 ,6 4 0 0 13 Hydl:cbia . 2 

24 7 0 0 4 9 0 4 Ol 12 11 10 2 :9 0 0 '6 4 01 0 IJ s. niger 2 

25~ 7 0 0 4 9 at i4 0 12 ol to 2 9 IO 0 6 4 at 'O 13 D. cl::sclra 2 
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--- - M c 'l' w R D MC sc: E' 0 I E ~ . E EL uo T u D A 
SAMPT'-..ING OM::: 'm!E p: ~ DA BD H N ~ 'l' I 
S'!A:L'ICN NO. 

YTYIM MIDID 
OF TT ~ IS EO T H T 

52. ~_E H . AS D y . . 
xtr.IFisl~foT6I I qjllo ~Ia 1Sill5lollf-lllllc l2lli:J j9j919l717lo a 11 11 1 IBIAIFI2 ll 

I.MTroDE I ICNGI'nJtlE ~ 

sjs OjMIMIS!SIS 
NtJMEER 

D D M M s 0 0 

3 9 I 5 1 sT 0 7 6 1'1.1°1$1~ I I I 11 

I~ v- S N 
~ 5 A : - E. u 

p p R M. (;RfrS G'M6 c;.RA-S : g M 
;: M H c E I E u .j. •2- .sa U B 

I~ E y L c A T N E E 
D L A I B H I v ~ N R. 
I u 5 E L 0 ,.. c 

I# A M s 5 E 0 s E .. 

1271 17 0 Ia IS I:J 0 17 !a IJ. J. Ia 12 9 !O to [6 14 to 0 J t3 I Ia 11? B ~--~ . ~· 12! 
t:zst 17 0 to ts 13 0 17 ro-li 2 IO 12 9 iO to [6 14 Ia a 3 1 B. cnl--.:o1nin 12! 
[29 j7 0 Ia IS [:3 i 14 Ia [s 4 Ia [2 9 0 to t6 :4 to 0 [:3 L. ;tmP....;~n 121 
t30· 7 0 0 [5 i:J l 6 10 11 2 0 [2 9 0 to 6 4 to 0 IJ I ~ c. :;::olita 121 
l3l. 7 0 0 Is ;J l 6 :a I:J 0 0 12 9 0 :o 6 4 Ia [a IJ ~ 1 C. 'lnr'lu=cn 2! 
t:J:J; 7 0 0 [5 13 l 6 '0 12 4 0 12 9 a ia 6 4 Ia Ia I:J E. ~..leba 21 
134 7 0 ,0 Is !3 l 7 :o 12 6 0 12 9 0 Ia 6 4 Ia Ia 13 N.~~~ 12' 

JSi 7 0 0 :s 3 l 7 0 0 J 0 2 9 0 a 6 4 a IO i:J G. T'l:'l1n~ l2i 
36 7 IO 0 5 3 ll 7 0 l 6 0 2 9 a 0 6 4 0 ,0 !3 2.i L. 21 

37 7 10 0 5 3 IJ. 7 0 l 3 0 2 9 a 0 6 4 0 10 13 ~ 3 ' I ~· c. ~ 121 
38 7 0 0 5 3 il 7 0 3 3 0 2 9 0 0 6 4 0 iO 13 G. da.iberi 12 

139 7 lo Ia Is 13 [i ,, IO 12 0 Ia 12 9 IO Ia 16 4 Ia to [3 ~ I~ G. -~ :..... 21 
M. ni~ 140 7 to Ia Is 13 ll. 17 Ia 12 2 Ia 12 9 to jo 16 ,4 Ia Ia [3 12 

... · t41 ~7 0 to Is [3 ll. 16 lo 12 ~ Ia 12 ,9 to to 16 ,4 to tol3 c. almyra :!! 

[42 ,7 0 [0 IS IJ IJ. 17 Ia 12 :s Ia 12 9 to to 16 :4 to Ia 3 M. ~ ...... ~ [2 

43 ti-.>-~::.0 [2 :4 :a lo I ro [2 9 a [a 16 4 Ia Ia 3 c. SpeCies j:Z! 

44 . ~ ~ I ~ IJ. 19 Ia ll !4 Ia 12 9 :o to t6 ,4 to to 13 a R. .hairisi 2 

4s ti ro fG [3 ' 11 ~0 1+. :; ro 12 9 IO to 16 14 to 0 13 G. 2 

46 7 a 0 13 i3 Ia i IO Ia l. Ia [2 9 0 to i6 4' to 0 J c. c:aspia 2 

47 7 a 0 IJ ,3 Ia l. IO 0 2 0 2 9 0 to i6 4 Ia a 3 G. ~ . .!. 2 

:48 7 0 0 [3 :s- Ia ,s to 3 l. 0 2 9 0 to 6 4 to 0 3 S. all~nt-.f~ 2 

t49 7 0 0 6 16 Ia ::z Ia 0. I 0 2 .9 0 to 6 4 IO a J If- 5" a lct '7 to M. tanu.is 2 

501 7 0 0 6 6 a 2 Ia 0 2 0 :2 9 01 0 6 4 a a 3 v. pavida 2 

7o a 2 9 ol 0 6 4 :a 0 3 2! 

70 !O 0 2 9 :a! 0 6 4 'a a 3 21 



- · M c T w R 
D MC SCE 0 I E E 
E EL UOT u D A p 

S."'!P"...JNG CA:I:E 'l'!ME PF BASIN DA BDH N E T I 
sr;.xiCtl NO. OF TT SEG£Nr IS EO T HT 

53 YTY MjMjD D Si\MF..E 1! • AS D '! . . 
xj:riFI'+-IaTITII I 1~11· ol~t lo 8 h lq.if llf-lllg aj2jlj3[9j9l9l7 7Tolallll IBIAIF Jill 

~ I.ONGl'!UOE ~ 
DjDjM MIS Isis 0 D D MIM sjsjs 
3 j9jt 4-lslo! I a 7 6 111 o{tJ: I I I 11 

il v- S N 
s A E U 

p p R M ~AS '~AIS t;MS 8 ~ li M H c E I E u •1. •2 •9 
.,;- y L c ' T N E E 
5 

A v. ~ L A I B H I N R 

i 
I u s E L . 0 T c 
A M s s E D s . E 

l [7 ,0 Ia i3 13 :a [3 Ia 2 [a '0 12 19 to 0 ,6 [4 to ·a IJ D. l.,.n~ l "'fl 
t"". I~ 

2 17 0 Ia 14. to 0 11 lo 0 12 0 12 [9 to 0 6 14 [a .a [3 ~ M. leidyi 12 
3 17 0 to 14 Ia Ia il to a [3 0 [2 9 IO 0 6 1410 tO [3 ~ E. 1'il ifl"ll'"'ll [2 

4 17 0 Ia 4 a a ll :a 0 Ia 0 [2 9 0 0 Ei 4 to 0 3 I M. spec:ias 12 
5 17 0 to 4 a 0 ll ,a 0 14 a [2 9 a 0 6 4 Ia 0 3 N. suc::ir.ea 12 
6 7 0 to 4- rs· 0" 'I !~ .0 I a [2 9 a [o 6 4 a 0 .3 s. traqil.is 12 
7 i7 a Ia ,4 Ia 0 1 IO [3 8 0 ;2 9 .0 [a 6 4 ,a 0 ,3 P. gcul.di '2 

a 7 a a 4 ,8 a i 01 li 7 a 2 9 0 0 6 4 a a 3 E. hete.....-.::po 2 

9 7 0 0 4 ;8 ;a l 01 15 7 0 2 9 0 0 6 4 a 0 3 P. ligni 2 

101 7 0 04 ;8 ja- l 0 Ia 5 a 2 9 a· ;o 6 4 a 0 3 I I !O 31 3 :5 let ' s. vi....!idis 2 

ll 7 0 0 4 :a :a l 0 ri i 0 2 9 0 iO 6 4 0 0 3 s. CenediC: 2 

ll2 [7 ala 14 Ia 0 [1 Ia 13 19 ,0 12 !9 to to 6 [4 Ia ,0 [3 H.~ 12 
~· 

lJ [7 ala 14 Ia 0 12 ro 12 [9 ,0 12 9 [a Ia 6 [4 Ia [a 13 I... he~ [2 

14 17 .ala 4 Ia to 12 Ia 2 13 IO [2 i9 Ia to 6 [4 to IO IJ I~ ,, 9 [6 P. tr.:b.; 4~ci [2 

1.5 [7 a to ,4 Ia to ll Ia 0 17 IO [2 9 IO IO 6 14 Ia IO [3 c. c:apit:ata [2 

16 [0 5 ro 0 lEi 0 [2 9 ;0 to 6 14 IO 0 13 I.~ 12 

~ 
.-;;;. ~ I · 

i7 • [0 s Ia 0 17 ,0 [2 9 [a IO 6 14 to .0 13 c. -leuc:pba 12 

118 r< '0 [2 .9 'a to 6 4 [a 0 3 ·L. species [2 
[19 7 a10 4 19 [0 5 ro 0 19 0 [2 9. ;a IO 15 4 :a 0 3 ~ M. l:althica 12 

120 7 0!0 4 ,9 Ia .5 0 l :a 0 [2 9 ,0 [a 6 4 ,a 0 3 3 M. mitc:hell 12 
211 .7 o:o 4 9 ro 5 0 a j8 0 [2 9 0 IO 6 4 jO 0 3 ' 13 s, R. c:uneata 12 
22! ,7 0[0 4 9 Ia .5 0 3 12 0 [2 9 0 to 6 4 10 0 3 M. arenaria 2 

231 7 0 0 4 9 ro 4 'a l 9 0 ;2 9 0 !0 6 4 01 0 3 Hyd%t:bi.a 2 

[24 7 0 0 4 9 :a 4 0 2 "i 0 ;2 9 0 iO [6 4 0, 0 3 s. niger 2 . 

;2! 7 0 0 4 9 0• 4 01 2 0 0 12 9 0 0 iEi I 4 Qi 0 3 o. cbsazra. 2 
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I~ 
~ 
~ 's 
li 
127 
128 
t29 
130 
IJl 
133 
134 
135 
tJE 
137 
::~a 

39 
4a 
41 
42 
143 
~ 
1-iS 
146 
f47 
i48 
f49 
50 

rxr:ntJIE I 

I 
M 

MCSCE" 
ELOOT 

CM:E TIME F BASIN 0 A B 0 H 
OF T 5m£Nr I S E 0 

Y Y MJM!DjO SMF...E • As o 

I.CN:mt1IJE 

C TWR 
0 IE E 
'C' DAP . 
N ET I 
T HT 
y •• 

BjAFI/1 

SEQ:JENa: 

D D M ~ sjsjs 1 ojojDIMIM sjsls NtJMBER 

:3 91 11- sp ! I a l7 ls1211 o 17~ I I I I 11 

V· S N s A : E U p p R M. '1MB G'AAS t;RA-S 8 ~ M H c E I E u t.1. •2. _..a 
E y L c A T N E E 
D L A I B H I v ~ N R 
I u s E L 0 T c 
A M s s E D s E 

17 Ia Ia IS IJ Ia 17 Ia ll ll Ia 12 19 Ia IO 16 14 tela IJ B. ....,.. Tis b 

17 Ia to Is 13 Ia 17 to ll 12 Ia 12 t9 to IO 16 14 tala t3 B. c:nh:o1'h;..:! 

17 IO IO IS 13 ll 14 IO Is 14 IO 12 19 Ia IO 16 14 to Ia IJ L. ~tN>?-i .-:o~,.. 

17 Ia lo Is 13 ll 16 Ia ll 12 lo 12 19 lo to 16 14 Ia IO IJ ~ c. p:ili.ta 

t7 Ia to IS tJ ll t6 Ia IJ lo Ia 12 19 to IO 16 14· IO to IJ C. lnn;~ 

t7 Ia to Is t3 ll 16 to 12 t4 Ia 12 19 to to ts 14 to Ia tJ II II E. trilcba 

17 IO to IS t3 ll t7 Ia 12 16 IO 12 t9 to IO 16 14 to to 13 N. t"lilll'l" · in1 

17 Ia lo Is l:s ll 17 lo Ia l:s lo 12 t9 to to 16 t4 Ia to IJ G.~,,,~ -
17 Ia Ia IS 13 tl 17 IO ll 16 Ia 12 19 to IO 16 14 IO IO t3 t1 t~ !2_ ~ L. -• 

~· 

17 to Ia ts 13 tl 17 Ia tl IJ to 12 19 Ia to 16 14 Ia to 13 , 12- C. 1 I ... 
17 Ia Ia 15 3 ll 17 0 IJ tJ Ia 12 :9 Ia IO 16 14 Ia ia :3 G. c!aj'bp.ri 

17 '0 Ia :S 3 l 17 0 12 IO to 12 9 ,0 IO 16 ;4 IO 0 3 G. ~;,...,:..:;..., ... 

M. "~~-4..:~,. 17 0 [a IS 3 l [7 0 12 12" Ia 12 9 iO to 16 14 to 0 :1 

r7 .a Ia 5 IJ l Is 0 12 ll :o 12 9 0 Ia 16 4 Ia 0 13 c. al.myr3. 

;7 0 IO !5 IJ l 17 0 12 IS :a 12 9 0 :0 16 4 :a Ia IJ lt ~ M. ..... ..... .. .: 

I II 12 14 Ia all 0 12 19 to ,a !6 14 :a [a 13 c. ~ies. 

ll. '9 Ia 114. 0 12 19 IO 0 6 14 0 Ia IJ R. harrisi 
1o f£ 13 l ;7. -tJ5" 0 12 19 Ia 0 .6 14 0 Ia 13 to G. 

17 Ia 'a IJ 13 Ia ll to Ia ll 10 12 19 to a ;6 14 0 Ia 13 c. c::aspia 

17 to ,0 13 13 to ll Ia to 12 Ia 12 19 to ,a t6 14 Ia to IJ G. ~-

17 Ia ia 13 :s Ia ,!5 Ia 13 ll Ia 12 19 Ia 0 16 14 Ia Ia :3 II s. an~;,.. 

17 Ia 0 16 i6 Ia ,2 Ia to ll Ia i2 19 IO I~ 16 14 to 0 ,3 ~ M. tarcls 

17 Ia 0 Is 6 IO '2 io Ia t2 to 12 t9 to Ia ts !4 to .a IJ v. pavida 

17 Ia to 2 19 IO IO 16 .4 IO IO IJ 
17 !a Ia Ia 2 19 to to 16 4 to to I:J 
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12 
12 
121 
12 
12! 

12 
12 
12: 
12. 
12. 
12' 

121 
121 
I ~ 

12 
121 
f2 
12 
12 
12 
t2 
t2 
12 
12 
12 



e3r tu;uay el-l 
- · M c T w R 

0 MC SCE 0 I E E 
E EL UOT u D A p 

~..J:NG I:ATE TIME PF BASIN DA BDH N E 'I' I 
S'lXt'ICH NO. OF · TT sm~ I 5 EO T H 'I' 

Sl./- YIYIMMICJC SMPIE H • AS c y . . 
X lrl F llf-1'71tlsl I CJ II ·Ia If-loiS II 131211 'Ia oi2Jlj3J9I9J9J717Jojojljlj BJAIFIJill 

UTI'lUDE I.CNGI!tJtiE sroJENCE: 

DJDIMIM sjsjs Mjsjsjs 
Nt.JMEa 

c D D M 

3 T9lt llf atlo! a 7 6 :2. I j2jS! I I I I 11 

I~ v· s N S A E U 
lr p P R M CrlcAS c; RAIS c;AA-S Q M

8 1

1""i M H C E I E U • .i • 2. • s U 
'C' Y L C ;.. TN EE 
i5 L A I B ' H I V~ N R 

~ I U S E L . 0 T C 
II' AM 55 E C 5 E 

.-
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. 
0 

M c T w R :. It sc E" 0 I E ~ -E 00 T '0' D A 
SAMF.....IN:; ~ TIME PF :eASIN' A BO H N' E T I 
STAT.ICN NO. If- OF TT ~rr s E 0 T H T . s y YjMJMJoJo .$\MF-E H. s D y . . 

xl:x::IFI't-l.,lrlsl I ~ 1 lo I 'f-lo Is 1 I3I:ZIJI1 131o l2lliJI9I9I9I717 To aJlll IBIAIFII ll 

IAriWDE I.aCI'!tJDE SEQml'CE: 

ojo sTs DIM MjS!sjs 
NtMEER 

M M s D D 

3j9 I ILt- If- o! a 7 612 11218~ I I I 11 

I v s N' 
s A E u 

p p R M. GRA-S (;AAS trRA-B a M 

i M H c E I .E u .j. •2. .13 8 
E y L c A T N' E E 
o· L A I B H I '1l ~ N' R 

# 
I u s E L 0 T c 
A M s s E D s E 

127117 ala Is I:J IO 17 10 ll li 0 12 19 Ia a 6 14 IO lo 1:3 9. -:-... ~~ j21 
I 

I2BI7 :o Ia ;s [3 Ia 17 0 ll 12 0 12 19 Ia 0 6 14 !0 IO I:J B. ~,t-~ !"!;~ J2 
129 7 oja s IJ :1 14 0 5 14 0 2 19 Ia 0 6 14 0 0 :3 L. l2l 
I:JO 7 OIO 5 J l 16- -0 l 12 0 .2 19 '0 0 6 14 0 0 :3 I 5 I '71 'J c. polita. !21 
l3l l7 alas 3 l i 16 0 ':3 Ia 0 2 ,9, ,a 0 6 14 0 0 :3 :1 I· c. ,,'",.,..,...,..,., 121 
I:J:J 11 ala 5 3 1 6 a !2 14 0 2 ' :9 Ia a 6 4 a 0 1:3 1'1- E. .c_-;-l.ci:a IZI 
:J4i 7 0,0 5 .J l 7 a 2 16 0 2 .9 01 0 6 4 a 0 3 N. biar"..iol 12! 

:35, 7 0 0 5 ,:3 l 7 0 a IJ 0 2 9 0 :o 6 4 0 0 :3 G. palustri 21 
1:361 7 a as i3 1 7 0 1 :6 0 2 9 0 [a 6 4 [o 0 :3 3 3 2 '1 L. '!"11 · 2' 

.l 

13717 0,0 5: 13 i 7 0 1 IJ 0 2 g· Ia IO 6 4 Ia 0 3 2 p I o: I ,5' c. , 2 

IJa 17 lola IS t:J ll 17 to 13 13 IO 12 19 Ia 0 i.6 [4 0 Ia IJ G • c:la.il:le.....j, r2 

I:J9 17 0 '015 rJ 11 !7 lo 12 Ia Ia 12 19 Ia Ia .6 14 ia lo IJ . tiJ · ...... ! i 121 G. 

[4ci !7 Ia o Is ~3 [i 17 (J 12 12 Ia 12 19 Ia 0 6 14 Ia Ia IJ IJ II M. :L_. 12 

141 ~7 !a a Is [3 11 16 ia 12 ll IO 12 19 a IO ;6 14 Ia Ia IJ c. almyr3. 12 

142 ., :9 0 E. lJ [i 17 0 12 Is Ia !2 19 a Ia 6 14 Ia ;a l3 II !I l't M. ...... --"-: { 2 

~ ~ t4 12 4 Ia IO 1 IO :2 19 a Ia 6 14 IO Ia IJ c. ·S!*=ies .21 

~ :l 11 9 Ia l 4 Ia 12 19 Ia 0 6 14 a IO j:J . R. har.=isi 121 

I4S !7 r a lola ~3 ' ~ ~ +. :5' Ia 12 19 IO a ,6 14 a Ia 13 G. - 12 

46 7 a la J IJ ~ l 0 lo l 0 !2 19 IO a 6 '4 0 :a 1:3 c. c:aspia '2 

47 7 0 !O 3 IJ 0 1 0 Ia 2 ;0 12 19 a a 6 i4 0 Ia :3 G. ~~ct"' 2! 

48 7 a la 3 5 0 5 0 13 l :a 12 9 0 0 6 14 0 IO 1:3 s •• u~~ .. 2 

149 7 OIO 6 6 ;a 'i 01 0 1 10 12 9 0 .0 ,6 14 0 :a 13 !' M. terWs .2 

SOl 7 0.110 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 .a 3 v. pavida i :2' 

70 . a 2 9 01 0 6· 4 0 ,0 3 2 

7 0 0 IO 2 9 0 a 6 4 0 a 3 2 
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M c T w R 
0 ~E sc E 0 I E E 
E uo T u D A p 

~...ING ~ TIME PF BASIN DA BD H N E TI 
~CN NO. OF TT sm~ IS E 0 T H T 

55 YIYIMIMIDID S\MF..Z H • AS D y . . 
xjriFI11-Ittl2lo I I 9lt ·loi'Holellltlsjo I,, aJ21113J91919I717Io aJ111J IBJAIF '11 1 

I.ATl'roDE T :taG'lUIJE ~ 
DIDJMIMisTsls 1 ole DjMJM sjsls 
:1 1911 I'H113; I aJ7 6 1212 olo! I I ll1 

~ v- S N 

!i 
s A E U 

p p R M G7AAS '"AS eMS 3 ~ M H c E I E u •.1 •2. •a 
~ y L c .. T N E E 
6 

,. 
v ~ L A I B H I N R 

I u s E L 0 T c 
i A M s s E D 5 E 

1 17 a Ia ,J [3 Ia 13 Ia i2 Ia a [2 i9 :a [o [6 14 [0 .'a IJ Do 1 A11,_.,1.e."1. 
~ 12 

2 [7 a to 14 Ia Ia 1 Ia :a 12 0 [2 9 IO to [6 14 IO a IJ II M • . leidyi 12 
J 17 lo Ia 4 .a Ia 1 :a 0 [J 0 12 9 0 IO 16 4 Ia 0 iJ E. :fili.fOl:ll [2 

4 17 Ia Ia 4 :a Ia 1 :a 0 IS 0 12 9 0 to [6 4 IO a ;J M. species 12 
s [7 Ia [a 4 iS lo l :a 0 [4 0 12 g- 0 lo [6 4 Ia 0 3 2. N. suc::inea [2 

6 [7 Ia [o +I 1s· lo- 'l, [q . . o I' 0 12 9 0 [0 [6 4 IO 0 .3 s. traqills i2 
7 ;7 ol 0 4 IS IO 1 10 3 s 0 2 9 0 0 16 4 0 a 3 P. gculdi 2 
8 1 0 0 4 a IO 1 0 l 7 0~ 2 9 0 0 6 4 0 0 3 E. hete!. ... po r2 

9 7 IO 9 4 8 10 l a s 7 0 2 9 0 0 .6 4 0 0 3 P. ligni 12 
101 7 IO .0 4 8 [a 1 iO 0 s a 2 19 0 a 6 4 0 a 3 ll I ~ s. virlcus [2 
ll\ 7 0 to 14 Is 0 [1 0 [1 8 0 12 9 0 0 [6 [4 a 0 [3 s. be."le:iict 2 . 
121 [7 Ia Ia 4 Is lo 11 lo ::3 [9 10 12 ,9 Ia to [6 14 Ia IO [J F.. gnii [2 

t' 

l:l 17 Ia Ia 4 [a lo 12 Ia '2 [9 ro 12 9 Ia. Ia [6 14 Ia Ia IJ L.bc~ [2 

14 [7 0 Ia 4 Ia Ia 12 Ia 12 [3 [a 12 ;9 [0 IO 16 [4 Ia to 13 I ::1 15 1:2 leb P. t:l:bi!ici 12 

1.5 !7 . .CJ. Ia 4 ~- Ia l Ia ,a 17 a 12 9 a [a [6 i4 Ia a IJ c. c:apita.ta 12 

16 Ia 5 Ia ,0 li 0 12 9 a Ia [6 14 Ia 0 [3 · I. recutvus 12 
17 iutlfit lo '5 a iO 17 ;o 12 9 a to 6 14 Ia .a [J c~ leuccpha 2 

lS 17 a· [a 12 9 ;a IO 6 14 IO 0 13 L. species . 2 

119! !7 0 [0 4 i9 Ia 'S 0 0 [9-0 12 9 0 lo 6 4 !O 0 13 31 H. balthic:a 2 

120! 7 Ia 10 4 19 0 5 Ia l to 0 12 9 0 ·o 16 ,4 :0 0 [3 I 16 s M. mitchell .2 

121 7 Ia a 4 19 0 s lo 0 18 0 12 9 0 0 16 4 0 0 3 . 2. R. cur.eata 2 

22 7 0 ·a 4 19 0 5 Ia ;J [2 .0 12 9 0 Q 16 4 ,0 0 r3 M. aranaria 12 
23' 7 0 ,0 4 9- ~~ 4 [0 1 9 0 12 9 0 a ,6 4 0 a 3 I P.yt!l:cbia .2 
24 7 0 0 4 9 0 4 :o 2 '1 a 2 9 0 0 [6 4 0 a 3 s. Jili;ar 12 
2Si 7 a 0 4 9 0 4 ~ 2 0- 0 2 9 0 a ifi 4 0 0 3 o. cbsc:ura [2 

.. 
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-~ . M c 'I' w R 

~ 
MC sc E' 0 :I E ~ -E EL uo 'l' u 0 A 

s;...MPT..J}lG ~ 'l'IME F BAS!N OA BD H N E T :I 
~CNNO. 

y YIMjMjDjD 
OF 'l' smmrr IS EO 'l' H 'I' 

55' SIMP!L H • AS 0 y . . 
x ~IFlijilfo l2lo I I q 1 lo larlolsl' I J!sjo IIICJ ol2j1jJj9j9j9l7j7jojol111 jBjAjF 1111 

tA1ntlDE WlGI'IUDE ~ 
CD MjM s sjs CD ojMIMjsjsjs 
3 9 I llf 2 :3~ 0 7 6l~l21olo: I I I 11 

li v . s N 
s A ·r:.RhB · 

E u 

II 
p p R M. ~~Me G'AAS 8 M 

M H c E I E u .j, •:z.. ...-a . s 
E y L c A T N E E 
D L A I B H I v. ~ N R 

i: 
I u s E L 0 T . c 
A M s s E D s . E 

[27 l7la Ia Is [3 [al7 Ia 11 [1 [a 12 [9 Ia Ia [6 14 lola I.J B. ---:--·- !2. 
[28 [7la Ia IS [3 [a [7 [o [l [2 Ia 12 [9 Ia Ia 16 [4 Ia Ia [3 B. c:nJoo.:.1;,;,.; 12 
[29 [7[a [a Is [3 [1 14 Ia Is 14 [a [2 [9 Ia [a [6 [4 Ia Ia [::lj L. 2-~~,., li 
130 f71o Ia [s [J [1 [6 [o 11 [2 IO [2 19 ro ro [6 14 Ia ro IJ II 1'1 t.s c. ~lita [2 
[31 [7to Ia [s [3 11 t6 [o [3 to Ia [2 t9 [0 [o [6 [4 Ia Ia [3 c. 1tt!"!i ......... /2 
133 f71o ro Is [3 [1 [6 to [2 14 Ia 12 [9 Ia Ia [6 14 Ia Ia [3 II E. t::ilcl:a 12 
[34 [7[a Ia Is [3 [1 17 Ia 12 16 [a 12 19 Ia Ia [6 [4 Ia [a [3 N. biar'"..ic.l [2 

135 l-ifO Ia ts [3 [1 17 [a Ia [3 Ia 12 [9 [o to [6 14 Ia Ia [3 G. palcst:::i 12 
136 17 lo Ia I~ IJ [1 17 Ia [l 16 [a [2 19 Ia Ia Is !4 Ia [0 13 15 't I~ tt 8 L. [2 

P7 [7la Ia IS 13 [1 17 Ia [l [3 Ia 12 [9 Ia Ia 16 4 Ia Ia 13 12 I~ ~ ,l.f- C. I sl.-•c;tre 12 
[38 1710 Ia Is IJ [1 [7 Ia 13 :3 Ia 12 [9 ra lo 16 4 Ia Ia 13 G. da.il::e..~ 12 
[39 [7la Ia IS [3 11 17 [a 12 Ia Ia [2 [9 Ia Ia 16 t4 Ia Ia [3 II G • .. .: ._, 12 

M. nib l4o (7[0 Ia IS [3 [1 17 [a [2 12 Ia 12 [9 [o Ia f6 [4 Ia Ia [3 I I [2 

[41 f7[0 ro I~ 13 [1 t6 Ia 12 [1 [0 12 19 Ia Ia 16 14 Ia Ia [3 c. almyr:1 I:! 
I 

142 [7[0 Ia [S IJ [l 17 Ia 12 Is [o 12 [9 [a Ia [6 [4 Ia Ia [3 M.~md [2 

·~ 

14:J '-'= r"~ [2 [4 Ia Ia 11 Ia [2 19 Ia Ia [6 14 Ia Ia [:1 c. species [2 

I """ 144 f ~ [1 [9 Ia i1[4 Ia !2 19 [o [o [6 [4 Ia Ia [3 R. ~....si 121 
14Sr: ~ ' \ l't lo ~~5 [0 i2 [9 [o Ia 16 [4 Ia Ia [3 .. G. [21 

146 [710 0 13 13 IQ [l [a 0 11 Ia ;2 [9 Ia Ia [6 14 to [0 [3 c. c:aspia [21 

147 [71o ro 13 13 [o ll Ia ;0 [2 iO 12 19 Ia a 16 [4 [0 0 [3 G. ~ ...... 4~ [21 

[48 [7 Ia Ia [3 IS Ia I~ [0 13 11 IO 12 19 Ia a [6 14 to 0 [3 S. a11f~it" 12! 

149 1710 ro [6 [6 Ia 12 to Ia. [1 [0 12 [9 Ia Ia [6 14 Ia [0[3 II M. tanuis 12 

[So 171o [o [6 [6 IO 12 [o Ia [2 Ia [2 19 Ia Ia 16 14 Ia ro I.J v. ptYida [2 

1710 Ia [2 19 Ia Ia [6 14 lo [0[3 12 

1710 [0 [0 12 [9 Ia Ia 16 14 Ia lo ll 12 
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C3L- tu;uay c!:l-l 
-- - c T WR 

D MC 
s c~ 0 I E E 

E EL UOT u 0 A p 
SAMPT"..JNG CAn': TIME PF BASIN DA SOH N ~ TI 
STAl'!af NO. 

YjYjMjMjDJO 
OF TT ~1ENI' IS EO 'l' HT SG ~ H • AS D y . . 

X l:riFI4-I31~ I,., I I 9ll·lolarlolsllllllllltlolal2lll:ll919l9l7171olojlJll IBIAIF 1111 

m::t'ltJDE I ~ ~c:::::: 
NUMEE 

D DIMIM sjsls 1 DID ojM M s1s1s 
J 9ltl\f- I 17~ I 017 6J2 2 4-jl ~ I I 111 

~ V· : S N 

~ 
s A E U p p R M <i'AAS C: flAB eMS 8 ~ M H c E I E u •i. ·~ •a 

r~ -.:" y L c .. T N E E 5 
A 

v ~ L A I B H I N R 

~i 
I u s E L . 0 T c 
A . M s s E 0 s E 

ll 17 ~0 IO [J IJ IO IJ IO 12 Is 0 [2 19 Ia Ia i6 14 Ia ~0 IJ c. ,..,,,.....,,..,.., !--: l-2 L,j 

12 '7 Ia IO 14 Ia Ia ll Ia 0 12 0 12 19 IO Ia 16 14 0 Ia IJ 12 II M. leidyi ~~ 12 
IJ 7 Ia Ia 14 8 :a ll Ia IO '3 IO j2 19 Ia Ia 16 14 Ia Ia IJ Ia F.. ~~, ~.,,...._ ,: 12 
1'4 17 Ia Ia 14 Is IO ll Ia Ia IB Ia 12 19 ra lo f6 14 Ia Ia ~J M. species 12 
IS [7 Ia Ia 14 Is Ia ll [a Ia 14 ~ a 12 [9 Ia Ia 16 14 Ia Ia IJ N. suc:inea 12 
Is 17 Ia IO fir li 10' let I~ ~~ II [a 12 19 Ia lo !6 f4 Ia Ia ~J s. t::aqilis 12 
17 [7 Ia [a 14 [a Ia ll IO 13 IS IO [2 19 Ia Ia 16 [4 Ia Ia IJ P. geuJ.di 12 
[s 17 Ia [a 14 [a Ia ll IO [l 17 [0 [2 19 Ia Ia 16 14 Ia Ia IJ :c:. hetercpo r2 
19 li Ia to 14 IS [a [l Ia IS [7 Ia 12 19 Ia 10 f6 14 to Ia IJ P. J..isni 12 
[lO 17 [a Ia [4 Is IO ll IO Ia IS IO [2 19 Ia Ia [6 14 Ia [a IJ ,,,~ II Itt \ II s. vi±idis 12 
In :i Ia a 14 8 ;a ll Ia l :a Ia 12 19 [o ro lis 14 :a Ia IJ s. berle:lict li 
ll2 7 Ia IO 14 a Ia ll Ia 3 !9 Ia ,2 19 ,0 Ia 6 14 0 Ia 13 F.. :t~ 12 
[l:J 7 10 Ia 14 8 a 12 Ia 2 9 [a 12 19 Ia Ia 6 14 0 Ia [3 L. l .. 12 
ll4 [7 IO 0 14 8 0 12 Ia l2 ,3 Ia 2 19 0 Ia 16 :4 a Ia 13 .,. I 1'1 13 'Jj P. tUQ~ .. ~ci !2 
llS f7 Ia jo 14 8 Ia ll Ia Ia :7 Ia 12 19 Ia Ia 16 14 Ia Ia 13 c. capita.ta 12 
11 . a IS IO Ia 6 Ia ;2 [9 Ia Ia [6 [4 Ia Ia IJ I . recurvus 12 
17 - ~ Ia IS IO IO 17 Ia 2 19 Ia Ia 16 '4 Ia Ia 13 ·c. , 12 --
i8 Ia 2 19 ro ro [6 i4 Ia ro 13 ! · L. species 12 
ll9 17 IO Ia 14 19 ~a IS IO Ia 19 IO 12 19. Ia Ia 16 14 Ia Ia ll 12 M. J:lalthica, 12 
[20 17 IO Ia [4 19 to IS to ll Ia Ia 12 19 ~ Ia 16 14 Ia Ia [3 ,, 

IJ M. mitClell 12 
121 17 Ia IO 14 19 Ia IS Ia Ia IS IO 12 19 Ia :o 16 [4 Ia Ia 13 ~ 12 ~ R. ameata 12 
122 17 Ia Ia 14 19 Ia IS Ia I:J 12 Ia 12 19 [0 ro 16 14 Ia Ia [3 M. Is l:z 
[23 17 Ia Ia 14 19 to 14 lo ll 19 Ia l:z 19 Ia Ia 16 14 Ia Ia IJ Hyd±cbia 12 
124 17 Ia Ia [4 19 Ia 14 Ia [2 ll Ia [2 19 [0 lo [6 [4 ~0 ro [3 s. niger 12 
125 [7 Ia Ia 14 19 Ia 14 IO 12 Ia IO [2 19 Ia Ia 16 [4 Ia Ia !:J D. cl:::sc::ura 12 

.. 
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0 ~~ E 
SMPT'.....Jle DATE TIME P"l BASIN A 
srATION N0.

56 y YIMIMIDID 
OF TT ~ s 

SMPT..E H . s 

X III F lttl312 1'71 I q 1lol~t-loiSI1It1llllllolol2lll3!9l9l9l7171o 

. I.ATI'IUCE Ialii!tJDE 

D DjM MISj5js D D D M MIS\SI5 
3 9j/ 4-ltlrr! I o 7 6 2 121'+-11 ~ I 

5 
P v· 
E S A 
C P P R M. 
IM H C E I E u 
E E Y L C AT N 
5 D LA I B HI 

IUS E L 0 T 
#AM S S E D S 

M s c E" 
uo T 
BO H 

E 0 D 
Ojljlj 

c T ~ R 
0 I E u D A p 
N E T I 
T H T y . . 

IBIA IF= II ll 

~ 
NUMEER 

I I I 11 

5 N 
E U 

8 ~ 
E E 
N R 
c 
E 

\ 

2111 o o 53 o 11o 11 o 2 91o1o 6 4 oro!JI 1 a. ~is 1 1 12 
-i-11--l--+-+-1 

l-2s
4
j7-;l_o j~o+-5+3+jo-+j7-;j--;o :....l,_I2+-0+2+I9-+0-+I--;o 1:....6 !-4+-o+o+jJ-+j ~1-!-r-+-+-1-+J.-!-f--H a. sul:a.lbid 1 1 J2; 

29J7IOIO 5 J 1 4jc 5 41Cj2j9IOIOI614 o oj:Jj t. ame...~can I I 12! 
1-3o--ilj ~7+-o+o-+-5+-J+l-+.-6 ;-o+-11-+2-+--0 +-2+19-Hc ~o +-6+4-+-o i-o+j 3+1--!l-+-+~....f--1H-+,+-I-+-+'-! c. polita 1 \2! 
:ui7005Jll\6jo:JIOOI290·06400j:JII c.lnT'!i~ jj2j 
t-JJ-;rl-7 :-o+-o+5-+-3 !-l+-j6+jo+2-+--4j!--o+-2+9-+jo-tj-o j!--6+-4+o-+o-!j~:3j!-!-l +-+~-+-H-++~~~ E. t=i-loCa. ll-++1 ~1-+1~211 

34\7 0 0 5 3 l 7 0 2 6 0 2 9 0 0 6 410 0 IJI I N. biar"..iCJ ,2. 
~~~++~-+-~+~~~~+-++~~~~~~++--+--HH r •• ~l~-+~...;--;~~2. 35 7 0 0 5 :3 l 7 0 0 3 0 2 9 0 0 6 4 0 0 3 G. pa.luo:o\M.• 
~~-+--+-+-+-~-+--~~~~~~-+-~~~~~~~~ 
36 1 o o s 3 1 1 o 1 6 o 2 9 o o 6 4 o o 3\ a~ , ;!f s ~ t. plumusos 1 1 12 
~~~~4-~~~~~~~4-1~~~~~·14~~~ I 
37 7 0 0 5 3 l 7 0 l 3 0 2 9 0 0 6 4 0 0 3 I ~I 5 'l c. 1: ., j2 
l-3~8~7+jo-+--o+-s+J-+-l+-7+0-+--3+-3+o42-+-9+-lo+o-+-6+-4+0-+-0~3~~~~·f-4~~~G. ~~-+-+-+12~ 

3917 0 0 5 3 l 7 0 2 0 0 2 9 0 0 6 4 0 013 I G. tU;ri.nus I 12! 
~1-+-+--~-+-~-+--+-+-+--1-+-+--~~~+~-+-~~~~~1-++--HM. ~~~~- ~~~,~,~~~~~ 
40 7 0 0 5 J 1 7 0 2 2 0 2 9 0 0 6 4 0 0 J· ·~~ 2 

411 , o o 5 3 1 6 o 2 1 o 2 9 o o 6 4 o o 3 c. allZlyr3. 1 ::!j 
~~-+--+-+4--~-+--~~~~-~--~-~--~-+-~~.~~+-+~ 
4217 0 0 5 3 l 7 0 2 !5 0 2 9 0 0 6 4 0 0 3 I M. edwardsi 121 

G4~3~~~··~·~~2~4i0~0~1f0~2~9~010~6~4~0~0~3~jtfjtffjjtf!=tl c.~~ ~~~~,2~,~ ~4 1 9 0 l 4_ 0 2 9 0 0 6 4 0 0 3 R. harrisi IH-+-+1-+12-ijl 

4s 1· o· o r.t ~ , 7_ lO + 5o 2 9 o o 6 4 o o 3 G • . liiJC'CMt 1 12 
~~4--+-+-+-~~~~~~~~-+-~-+-~~·~~+-+~ ~-~--++~ 
46 7 0 0 3 3 0 l 0 0 l 0 2 9 0 0 6 4 0 0 3 c. c:aspia 12 

J-4-l71-7+0+-0-I-3+3-J-O-I-l+O+-O -1-2+0+-21-9+0-+0-+-6+-4-+0-1-0.f-3~~+-tH-·H-1-+-+-+-I G. 41-.o...,...;- 12 
48 7 0 0 3 S 0 5 0 3 l 0 2 9 0 0 6 4 0 0 3 S. a.1H~ 12 
J--li-++--1-+-J--1-++--I-++-1-+~1-.f-~~~~+-tH-·~-1-+-+~ ~ ~4-~~ 
49 7 0 0 6 6 0 2 0 0 l 0 2 9 0 0 6 4 0 0 J M. tanuis 2 
~~-+--+-+4--+-+-+--~~~~-1-~-t-+-+-+-~HI-·~~+-+~v. --"~~ 2 
50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 ~y~ 

I' 0 0 2 9 0 0 6 4 0 0 3 12 
12 0 2 9 0 0 6 4 0 0 3 7 0 0 
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' M c T w R -- ·· 0 MC SCE 0 I E E 
E EL trOT u D A p 

Si'.ME""...ING DAlE 'nME PF EASIN OA BO H N E T I 
srA:I'IC:N NO. OF TT SEG-!E:Nr IS EO T · H T 

S'7 YjY M\Mjojo SAMPIE H. AS 0 Y. . . 
xjrjc;.l511f-lol5l I lqll · ollf-lole tj&r~\'1 1l3lol:zlliJf9\9\9l717IO ojllll BIAIFillll 

I.A:ITitJ'DE I ~ ~ 
D\D M M sjsjs 1 ojoTo M M_ls_Lsjs 
J\9 I 5 213! 1 oj7j6 '2 o\'218! I I I 11 

II v. S N 
s A E U 

p p R M lri!AS c;f{AS c;MS 8 ~ i M H c E I E u •.1. •'2. ·~ 1:' '[ L c ;.. T N E E 
5 L A I B H r v. ~ N R 

li I u s E L 0 T c 
A M s s E D s E 

ll 7 Ia Ia 13 IJ Ia 13 to 2 IS 0 12 ,9 IO 0 16 14 :a to IJ D. leucole."l 12 
t:z 7 IO .a t4 Ia Ia 11 fo 0 12 0 l:z .9 to 0 16 t4 :a a 3 I' M. leidyi ~ f2 
IJ 7 to ,a 14 '8 to ll to 0 .3 a 12 9 to a '6 14 IO a 3 I 12 E. 'i"i1 i .,,.,1"'1!1 12 
14 7 Ia 0 14 a 0 ll Ia 0 ,a 0 12 9 0 a 6 14 0 to 3 M. SI=Ed.es 12 
Is 7 IO 0 14 s 0 ll Ia 0 i4 0 12 9 0 a 6 14 0 to 3 N. suc::ima 12 

,6 7 'o 0 4- '8"1 ;0': let I~ .o ., a 12 9 0 a 6 14 0 Ia 3 s. t:2qil.is '2 

17 7 IO 0 4 s to ll IO 3 8 a 12 9 a IO 6 j4 0 IO 3 P. gotldi 2 

s 7 0 0 4 s 0 ll .0' 1 7 0 2 9 Oi .0 6 14 ol ,0 3 E. he~ 2 
9 7 0 0 4 a 0 l a 5 7 0 2 9 Oi 0 6 4 0 ia 3 P. llgni 12 
10 7 0 0 4 8 ·a l to 0 s 0 2 9 01 IO 6 ,4 0 Ia 3 l2 .., ,2 I ~II 21 ' 2 s. viridis 2 
1l 7 0 0 4 8 0 l Ia 1 8 0 2 9 0 IO 6 ;4 0 to 3 s. l::enedict z 
112 7 lo Ia t4 IS lo tl to i3 t9 0 t2 j9 to 0 t6 '4 IO ,0 ,3 E. gr;!Yi 12 
113 :7 Ia to 14 IS Ia [2 ro 12 [9 0 t2 '9 to ;O 16 14 to 0 i3 

. ~· 
12 L. hct.tmeis 

114 '7 to to 14 IS to 12 Ia 12 13 to 12 :9 to 'o 16 14 to a tJ II le [5 P. ~i!ici 12 
tlS 1, ro ro 14 ts Ia ti to ;o 17 to t2 19 to 0 lti 14 to 0 tJ c. c::apitata 12 
jl6 

• 
IO Is ro ~ j6' 0 12 9 to o· lti 4 to a 3 I. :recurvus '2 

[i7 
: 

ro rs 0 IO 17 ;o 12 9 to .a 16 4 to 0 3 C-1~ t:z 

liS IO t2 ,9 to 0 [6 .4 Ia 0 13 L. species t2 

119 t7 to 0 14 19 Ia IS ro 10 19 0 12 19. to 0 [6 4. to 0 3 M. bal.thica 12 
20 17 :o 0 t4 9 •o I !5 0 1 to 0 12 9 lo 0 16 4 0 0 3 M. mitc:hall t2 
,21 7 :0 0 t4 9 '0 Is 0 0 18 •0 12 9 .o 0 16 4 0 0 3 5 Cf 1211 R. c:unaat:a 12 
122 7 to 0 14 ,9 0 1!5 0 ,:3 12 0 12 9 0 0 16 4 ,0 0 3 M. aranaria .. 2 

123 7 ro 0 4 ;9 0 [4' 0 11 19 0 2 19 :o 0 [6 4 ,o 0 3 Hydrcbia 2 

24 7 10 0 4 9 0 14 0 2 !l 0 2 9 0 0 6 4 0, 0 3 s. n.iger 2 

25 7 0 0 14 9 01 4 0 2 0 0 2 9 Qi 0 6 4 O! iO J D. Clbscura 2 
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0 
M c 'r w R -. MC sc E" 0 I E E E EL uo T u 0 A p 

~_JNG twi:E TlME PF E!ASIN DA BO H N E T I 
~ONNO. 

y YIMIMIDID 
OF TT SEG!Ellr IS EO T H T 

57 Si\MF-E H • AS 0 y . . 
xjr!t;Jsl'f-lolsl I 11 1 to ltlolel r l~blflll T:3joj2j1jJ I9I9J9J717fo 1o1111 IBIA Fjlj1j 

IA!r.I'!OI:E IQC1"1't1CE ~ 
ojo M M slsJs 0 0 DIMIMislsls 
:319 15 113! 0 7 6 l~lol2le! I I I I 11 

s 
p v s N 
E s A : E u 
c p p R M. Grnte G'AA6 t;.RA-9 : 8 M 
I M H c E I E u tj. •2. .13 B 
E E y L c A T N E E 
s D L A I B H I v. mE N R 

I u s E L 0 T c 
Jl. A M s s E D s E 
11' 

27 pjo ojsjJjo 7 0 11 0 2l9jOIO 6 4 0 0 Jj ' I B. iJ%;:rcvis1 • I l 1 .. 1 
,~ . 

28 17 o1o1s JjO 7 0 1 2 01219 ojo 6 4 0 0 :3 I a. s-.Jl::albid I I I l21 

29 17 ojojs Jj114 0 5 4 012 9jolojs 4 ojoj3j L. ame-'"ican I I 121 

30 17 0 0 5 :31116 Oj1 2 0 2 9 0 0 6 4 0 oj:J 12 I I ~ c. p:ill.ta I I I 121 
Jl 7 0 0 5 Jj1 6 0 3 0 Oj219 0 0 6 4 0 0 3 I c. _l~ I I I 121 
33 7 a a 53 j1 ~qo 2 4jO 2 9 0 0 6 4 a ojJ I I E. tr..lcba I I I 12. 
34 7 ojo 53 1 7 0 2 6 0 2 9jojo 6 4 0 0 3j I N. biartiCJ I I I 121 
35 17 0 0 5 3j1 7 o a 3 0 2 910 0 6 4 0 0 3 G. palust:i I 121 
36 ,, 0 0 5 31117 0 1 6 0 2 9 0 0 6 4 0 0 :3 " ~ 

,, I ~ ~ L. pluzmJSCS I I 121 

1 7jo JjO 2. 
\ 

I 12\ 37 7 0 0 5 3 1 2 9 0 0 6 4 0 0 3 :2 I c. ......... 

381 7 0 0 53 17 a 3 3 0 2 9 0 0 6 4 0 0 3 I G. c1a.il::leri I I 12 
39 7 0 0 5 :3 1 7 0 2 a o 2 9 a o 6 4 0 0 3 G.~ I 12 

\. 

40 7 0 0 5 3 l 7 0 2 2 0 2 9 0 0 6 4 0 0 3 M. nit.ida I 12 
41 7 0 0 5 3 l 6 0 2 10 2 9 0 0 6 4 0 0 3 c. a.lmyn I 121 

42 7 0 0 5 3 l 7 02 5 0 2 9 0 0 6 4 0 0 3 2 I 1. M. edwardsi I 12 
43 1 -:H wIn lli ;. 2 4 0 0 l 0 2 9 0 0 6 4 0 0 3' c. spe::;ies I 12 -• ! j l ' R.' ~i I 12 44 9 0 1 4 0 2 9 0 0 6 4 0 0 3 I 

45 7' c:i ·o :t 3 \ 1 p .f.:s- 0 2 9 0 0 6 4 0 0 3 G. a.x:cnat 2 -
46 7 0 0 3 3 0 l 0 0 l 0 2 9 0 0 6 4 0 0 3 c. c::aspia 12 
47 7 0 0 3 3 0 10 0 2 0 2 9 0 0 6 4 0 0 3 G. oflooooi,.,...;CI:" 2 

48 7 0 0 3 5 0 5 0 3 1 0 2 9 0 0 6 4 0 0 3 s . .a11~;,. 2 

49 7 0 0 6 6 0 2 0 0 l 0 2 9 0 9 6 4 0 0 3 M. tanu:is 2 

50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 v. pavida I 2 

7 0 0 2 9 0 0 6 4 0 0 3 I 2 
7 0 0 0 2 9 0 0 6 4 0 0 3 I 121 
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c:::r.- tu;t:av C::::l-1 . -- · M c T w R 
0 MC sc E 0 IE E 
E EL uo T u OA p 

S..MPT~ ~ '!'!ME PF BASIN OA BD H N E TI 
STATICN NO. OF TT 5m£Nr IS EO "' · H 'I' 

58 YIYIMIMIOID ~-E H • AS 0 y . . 
X !J:"IF l'tll 121'1-1 I qj dol£~-lolslllo ls-I' I j'3 aj 2 jliJI9T919I717Tolalllll jBjA FjJ Ill 

IA1'riUDE I ~ ~c:: 

ojojMjMISisjs 1 oTojojM Mjsjsjs 
NliMSER 

Jj9jl 14-lo Ia! 1 o 11161'2 '21'2 ~~ I I I 11 

!I 
V- : S N 

s A E U 
p p R M crltAS (; JlAI5 t;AA-8 8 ~ ii M H c E I E u •.1. •2 •a 

"C' y L c .. T N E E 
i5 

A v ~ L A I B H I N R 

,i 
I u s E L . 0 T c 
A M s s E 0 s E 

ll [7 [a ,o [3 [J [0 :3 a [2 Is Ia [2 [9 a ja [6 :4 [a ;0 [3 0. l .. w-.1.e.!1 f;·:· 17 
2 [7 [a 10 [4 [o [0 1 ~ Ia 2 [a 2 [9 0 [a [6 4 [a 'a [3 M. leidyi I ~ · !2 

,:3 [7[a 0 [4 [8 Ia l 0 .a 3 Ia ,2 [9 [a 0 [6 4 [o a [3 ll F.. filiform. [2 

4 [7 [o a :4 [a Ia l a Ia 8 IO- 2 [9 a ;a ;cs 4 [0 a [3 M. species 2 

5 7 IO 0 4 [8 Ia l a 0 14 '0 2 [9 a 0 16 4 .0 a '3 N. suc:cinea [2 

6 17 [a 0-\- :8' Ia ~ 0 .o I' 0 2 ,9 [a 0 .6 4 :a 0 3 s. t:aqilis 12 

7 17 [a 0 4· [8 lo l 0 13 Is ,a 2 [9 [a ,a ,6 4 IO 0 :3 P. gcul.di 2 

8 7 :0 0 4 8 ~ l 0 11 :7 0 2 9 [o 0 6, 14 0 0 3 '£. hetercpo 2 

9 7 :a 0 4 .a a 1 a 5 17 0 2 9 ,0 0 6 4 a 0 3 P. ligni 2 

10 7 [o 0 4 IS 0 l 0 0 [5 0 2 19 [a 0 :6 4 .o 0 3 l I ;2 '71 2 lo s. viti.dis 2 

u i 7 0 0 4 8 a ~ 0 li i a [2 [9 a 0 6 4 0 a [3 I s. benedict 2 

,12 [7 [a [o [4 [a [o ,1 IO [3 ,9 Ia 12 [9 jO [o [6 [4 [o [o [3 H. ~yi [2 
t• 

[lJ 17 [ala [4 [a [0 12 !a 12 :9 [d [2 [9 IO [a [6 [4 [o [a [3 L.bc~ [2 

[14 [7 [o !O [4 [8 Ia j iO 12 3 ro [2 [9 ,0 [o [6 [4 [o [a t3 ~ 1'7 P. ttibi!ici t2 

!lS [7 [a o [4 [8 [0 l 0 to 7 Ia [2 9 a to [6 [4 to :o [3 c. c:apitata [2 

.. 

116 ro s 0 [0 6 Ia !2 9 0 [a t6 14 [a :a [3 1- I.~ [2 • i7 • [a s· 0 [o ,7 Ia [2 t9 a [a 6 [4 [o ,o [3 . c. leuc::pha 12 
18 [7[0 a [2 9 a [a 6 [4 to IO [3 L. species [2. . . 
19· 17 [o o 4 [9 Ia s 0 [o '9 0 [2 9. 0 !O 6 14 ~0 0 [3 ~ M. bal.thi.ca 2 

20 7 [0 0 4 19 Ia 5 ~ [1 0 a ,2 9 a [a 6 4 [o 0 '3 2 2 M. mitchell 2 

21 :7 [a o 4 :9 [0 5 0 a .a 0 12 9 0 [0 6 4 [o 0 13 e R. c:uneata 2 

22 17 [00 14 [9 Ia s 0 l 2 0 !2 9 0 :a 6 4 [a 0 [3 M. arenaria · 2 

23 '7 0 0 4 ,9 'O 4 0[ 1 9 0 '2 9 0 0 6 4 :0 0 3 Hydrcbia 2 

24 7 00 4 [9 p 4 0~ 2 i a 2 9 0 0 6 4 [a 0 3 s. niger 2 

2SI 7 0 0 4 9 !a 4 a. 2 0 0 [2 9 0[ ia 6 4 Ia 0 J o. Cll::asclra 2 
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CSL- I::U;uay c:hl-2 

-- M c 

T~ 
R 0 MC sc £ 0 IE E E EL uo T u DA p 

Si\.."!F...J:NG CM:E: TIME PF BAS!N OA BD H N ·E ~ I 5TM'ION NO. 
y Y!MIMIDID OF TT 5m1ENr IS EO T T se SAMP!E H • AS D y . 

xJ:riFI4-fl l2T&tl I lq I lo I 'f-lo Ia 1lols-l' tlslo 12111J 19 T9J9j7 7jo Ojljll IBIAIFill1 

IATX.ItJDE I.CNGl'lUOE ~ 

olojM slsJs 0 DJMIMISISIS 
Nt.:M8ER 

M D 

J l9lt * 0 Is! a 7 6 1:1121'2 N-~ I I I 11 

II v S N 
s A E U 

~ p p R M. (;R-A-9 G'AAS G:RA-S 8 ~ M H c E I E u • .1. •2.. A3 

~ E v L c A T N E E 
D L A I B H I v. ~ N R 

.i 
I u s E L 0 T c 
A M s s E D s E 

27 17 0 IO 5j3 0 17 IO 11 l Ia 12 9 IO Ia 6 4 Ia ;a ::3 B.~ ... ~ 12 
28 17 0 Ia 5[3 0 ;7- ro ri 2 Ia 12 9 IO IO 6 4 Ia .a 1:3 B. cn,)o..;a,;.,;t'l 12! 
29 17 a Ia SIJ 11 4 IO Is 4 lo 12 19 Ia Ia 6 14 Ia o 13 L. "'.,.....-.~" l2i ' 
3a 17 0 10 5,3 11 6 a ri 2 0 12 19 a :a 6 14 ja 0 3 I ,o * [6 c. p::U.ita '21 
Ji i7 a 0 Is 13 11 6 0 13. 0 0 12 19 0 to 16 14 0 0 3 C. 1uni~ 2! 
33 [7 0 Ia IS :3 11 6 0 12 [4 a :2 9 0 Ia 16 [4 0 a :3 I E. t:::'"-lcl:::a. :21 
34 i7 0 Ia 5 3 ll 7 0 :2 6 :0 ,2 9 a :a 16 !4 jO 0 3 N. biarticu i2 
35 7 0 a 5 3 1 7 0 0 3 0 2 9 a ia :6 4 a a 3 G. ~.:o~,nch-i 2' 

- 36. 7 0 a IS 3 l 7 0 1 6 0 2 !9 a .a 6 4 0 iO :3 ' 0 91~ g 21 L • .,.,,, 2: 
31' 7 a 0 5 J 1 7 0 1 J a 2 9 a 0 6 4 0 :a :3 , ~ ~· C. l: I 2: ... 
38 7 0 a IS· IJ 11 7 0 IJ 3 0 12 9 a a 6 4 0 a 13 G. da.il:leri 2 
139 17 [0 Ia Is IJ 11 ;7 [a 12 Ia Ia 12 9 IO Ia 16 14 Ia 0 IJ G.~ 12 
4a 17 Ia Ia IS 13 ll 17 Ia 12 2 Ia 12 19 Ia Ia 16 14 Ia IO !3 II I M. nitida 12 

• 41 [7 .a Ia Is 13 ll 16 Ia 12 11 Ia 12 19 ja Ia 16 14 IO [a 3 c. almyr.! I:! 
42 ;7 a Ia Is IJ 11 7 a 12 s Ia 12 19 ~a Ia 16 14 'O 0 3 11. I It M. .... ..... ~ 12 
4J tt'ri ~ ill ::d. 12 4 a Ia 1 Ia 12 19 a ja 16 14 :a Ia :3 c. seecies 12 

:~ 
. . 

44 I~ I IP ll 9 0 ll 4 Ia 12 9 0 Ia 16 14 Ia a 3 R. hal::isi 12 
145 11 ro ro [i t3 \ 7. to ~.:5 10 12 9 a Ia 16 14 Ia 0 3 

G. __ ..... _ ... 12 
46 i7 0 0 [3 3 Ia 1 0 iO l. [0 12 9 0 IO 16 i4' IO 0 3 c. c:aspia :2 

471 ,1 0 0 13 3 [0 l 0 Ia 2 :a 12 9 a ja 16 14 ;a 0 3 G. ~IY";~ ,2 

481 .7 0 0 IJ 1s IO 5 ,o 13 l. 10 12 9 0 Ia 16 14 '0 a 3 So Al1;...+;~ 12 

491 '7 0 0 16 .6 Ia 2 ~ lo. l [0 12 9 0 IE_ 6 14 0 to 3 M. tenuis 12 
SOl 7 a 0 6 6 iO ~ a 0 2 ro· :2 9 0 a 6 4 Oi a 3 v. pavida [2 

[7 0 [0 2 9 0 0 6 14 0! 0 3 12 

:7 0 0 IO 2 9 0 IO 6 :4 Ol 0 3 12 
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C3l-~y C:::l-1 -- M c T w R 
D MC sc::: 0 I E E 
E EL UOT u 0 A p 

SMP"....ING CAl:E TIME PF EAS!N DA BD H N E T I 
S'I:A1'!Cti NO. OF TT SB::1ENr IS EO T H T 

41-M'l y y MIMIC D ~...E H . AS D y . . 
X l:x:l F ,, I31ST8 T I 'l I· olq.lo 8 tlsl513 11 o ja j2j11Jf9j9l91717 To Ojljlj IB IA!#-1211 

u.:n'IUDE I.CNGntlOE ~ 
ojo MfM sjsjs DID DIMIMIS sJs 
:3j9 ,,, I IS: Ol7 6j~lole- 0~ I I I 11 

I~ v- S N 

§ s A ::: u 
p p R M C-AAS 'llA8 ~8 8 ~ M H c E I E u .j, ·~ •a 

I~ 
1:' y L c ' T N E E _, ,... 

v ~ 0 L A I B H I N R 

ii 
I u 5 E L . 0 T c 
A M s s E 0 s E 

ll 17 [0 Ia [3 [3 ro J 10 12 s Ia 2 [9 0 lo 16 14 0 to !J o. l~~li!>~ t- 1"2 

[2 [7 0 [o 4 Ia IO l 0 Ia 2 Ia 2 19 0 Ia 6 [4 0 Ia 3 M. leidyi 2 

3 [7 0 :o 4 s [0 l 0 Ia :3 iO 2 :9 0 10 6 4 0 Ia 3 5 F.. filifom 2 

;4 [7 0 :a 4 8 [() l 0 IO 8 [0 2 i9 0 IO 6 i4 0 IO 3 M. species 2 

5 7 0 Ia 4 8 [0 l 0 a [4 Ia 2 19 Ia a 16 '4' 0 lo 13 N. 5\lC::ine.a. .2 

6 :7 0 .o + 8"1 :c- ~ 9 ,0 I 0 2 [9 [o .a 6 4 0 [0 3 s. traq.ills [2 

7 7 0 0 4 8 0 1 ·a J 8 0 2 .9 ,o 0 6 4 0 jO 3 :!?. gculdi 2 

8 7 0 0 4 8 0 l 0 l 7 0 2 9 10 0 [6 4 0 [0 3 :c:. hete.."""CpO ,2 

9 ,- :0 0 .4 8 01 l 0 s ,7 0 2 9 IO a ,6 4 01 0 3 P. ligni 2 

101 7 10 a ,4 8 o: l 0 0 ~ 0 2 9 'o 0 [6 4 0 iO 3 a .SI e; s. vil:icus 2 

Ill [7 to Ia [4 Is Ia l [0 [l 8 Ia ,2 [9 Ia Ia .6 14 !0 a [3 s. benedict 12 

112 17 Ia Ia 14 IS ra ;1 iO [3 ,9 Ia i2 [9 [a [0 i6 [4 IO .o [3 F.. graii [:z 
. t' 

llJ 17 [o to [4 Is Ia 2 IO [2 9 lo 12 [9 a [a 6 [4 Ia Ia IJ L.bc~ [2 

il4 17 Ia IO 4 rs lo .2 Ia [2 :3 lo [2 [9 ,o [0 6 [4 [o a [3 I I' ltl'7 11 l'i P. tcb;•.fei 12 
1S .1 . to lO 4 ~ ro 1 ~ Ia 7 ro [2 [9 a lo 6 14 iO 0 3 c. c:apitata. 12 

16 - [o 5 10 [0 ~ Ia 12 19 0 ro 6 [4 10 0 [J I. 'r'eC!rVtlS [2 

'i7 Ia s 0 ra· ' r.o ,2 [9 0 Ia 6 [4 ,0 0 3 C.l~ 12 

is 7. [0 Ia 12 9 a Ia 6 [4 IO 0 ,3 L. spacies [2 

191 7 Ia 0 4 9 Ia 5 0 Ia 9 Ia i2 9. 0 lo 6 [4 0 0 3 M. J:2lthic:a 2 

201 7 [0 ,0 4 9 [0 s 0 ll 0 a j2 9 a IO 6 [4 0 a 3 II ~ M. mitc:!lall 2 

21: 7 lo a 4 :9 :a 5 ,0 ro 8 0 2 19 a IO 6 14 a [o 3 7 lSi I 5 R. c:uneata. 2 

22! .7 0 ,a 4 19 [0 s ,a 13 2 Ia .2 9 0 19 6 14 0 0 3 M. aranarla 2 

2:3' 7 0 0 4 9 0 4 01 ri 9 0 2 9 a !O 6 .4 0 0 3 Hydrcbia 2 

241 7 0 0 4 '9 0 4 0 12 l 0 2 9 a [a 6 [4 0 0 3 s. rW;er 2 

2Sj 7 :0 0 .4 9 o: 4 01 ~ 0 0 2[ [9 0 0 6 [4 0[ [a 3 c. cbsoml 2 

~ 
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-- M c T ~ 0 R ·. 
MC sc E 0 I E E EL OO'l' 0' D A p 

Si\a."!F....J:NG ~ TIME PF BASIN OA BOH N E 'l' I 
S'!ATICN NO. 

Y Y!M!M ojo 
OF 'l'T sa:::-!ENr IS EO T H 'l' 

.ff-M 7 SMF...Z H • AS 0 y .. 
xj:riFI1DI3IslsT I jq I lol'f' ole llslsb I jojaj2jljJj9j9j9j7 7jajojllll IBIA ~12 lj 

IAn'ItJDE I I..CNG1'lUDE ~ 
ojo MjM s sjs 1 cjojc M M s sjs 
Jj9 II' , s! 1 oj7j6 '2 0 5 0~ I I I 11 

I 

II V· s N 
5 A E u 

i 
p p R M. (;RA-B G'AAS ~R-A'S 8 M 

M H c E I E 0' .j. •2. A3 B 
E y L c A T N v. ~ 

E E 
D L A I B H I N R 

li I u s E L 0 T c 
A M s s E 0 s E 

1271 7 !OIO IS IJ Ia 17 0 ll 11 0 12 19 0 Ia 6 14 Ia 0 3 B. ~ ...... n..s 1=:-. 12 
1281 17 ialo IS IJ IO 17 0 ll 12 Ia 12 19 a IO 6 14 IO 0 3 B. cn!-.:.11--1;~ 1 -~ < . [2 

1291 17 iO[O IS J ll 14 a IS 14 Ia 12 [9 0 [a 6 [4 IO [a [3 L. ame....~...can 12 
IJol 17 ala 5 3 li [6 0 l 12 Ia 2 !9 0 !a 6 4 0 :a 13 llf * 5 c. lX'lita 2 

[:3l 17 ala 5 [3 1 [6 0 3 0 lo 2 19 [a 0 [6 4 a ,a [3 C. luni~· 12 
133 7 ala s 13 ·1 . 16 Ia 2 4 IO 2 [9 Ia a 16 4 0 Ia 13 E. ~1cl:a 12 
34 7 0 0 s [3 1 17 Ia 2 6 0 2 [9 a 0 [6 4 a [a IJ N. ""'~ "'"";,...,! 21 
35 7 a o 51 3 ·1, 7 lo a J a 2 9 a a 6 4 0 0 IJ G. palcstriJ 21 
36 7 0'0 5 3 li .7 .0 1 61 0 2 9 a 0 6 4 0 a 3 q I '1 ~ 

,, 1'1 L. ,.,,,....,,......,. .. 21 

37 17 a o 5 3 1 !7 a l J IO 2 9 0 a 6 4 0 a i3 (;i I [:2. 
c. 1 ~ 2 

[38: 7 0 0 :s J ll 7 0 3 IJ ;0 12 [9 ia 0 6 4 0 a IJ G. da:U:ie..-ri. 2 

[39 [7 iO Ia s [3 11 [7 Ia 2 Ia Ia 12 [9 ;a [a [6 [4 :a [o[J G. -~ ·_". 12 
l4a 17 IO Ia 5 IJ li [7 [0 2 12 fa 12 [9 ;o IO 16 14 :o Ia 13 II II M. ni~; da 12 
[41 ~7 IO [a !5 [3 ll [6 lo 2 [i Ia j2 [9 :a [a [6 [4 0 [oiJ c.~ 12 
42 [7 0 Ia !5 [3 1 [7 lo 2 iS Ia 12 19 [o ,Q [6 [4 0 [o [3 IZ l:z. M. ...s. .... 12 
43 7, 12 14 Ia 0 1 ro ,2 [9 [o .a [6 [4 0 [o 13 I· C. spec:fes [2 
44 17. I~ I !! 11 19' Ia 1 !4 I.e 2 [9 [0 ,0 16 14 0 [o [3 R. bar=isi. . 12 
,4!5 17 0'[0 :l I~ l I~ ~ ·+ 15' 0 2 19 [o IO [6 [4 0 [a [3 

G. __ .... _ .. 12 
46, 7 0 tO 13 13 0 ii ro ro l.. 0 2 [9 [0 0 16 14 b IO 3 c. c:aspia 12 
47 7 0 0 3 13 0 1 IO 0 2 0 2 19 0 0 [6 4 0 [0 3 G. ~,_~~ 12 
48 7 0 IO 3 IS 0 iS ro 3 ,1 0 12 19 0 0 [6 14 o, [o 3 S. a1H~of,.. 12 
,49 ·7 0 IO 6 16 0 :2 0 0 1 0 12 9 0 io [6 [4 0 IO 3 M. tarms [2 

501 t7 0 0 6 16 0 12 0 0 2 0 2 9 0 0 [6 4 0 IO !3 v. pavida 2 

17 0 0 2 9 0 0 16 4 0 IO !3 2 

17 0 :0 0 2 19 0 0 [6 4 0 :o ;3 2 
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- M c T w R 
D . MC sc:: 0 IE E 
E EL UOT u DA p 

s.;;MP'I'....!NG CA:I:E 'nME PF BASIN DA BDH N E TI 
S'!Al'!Ctl NO. OF TT SB:ielr IS EO T H T 

1fM~ y y M MID D Si\MPIZ H • AS D y . . 
Xl:r1Fisk2lqi~T r q I · o lf-lo sltltrlslo 1l7lal2lliJI919191717Io ojljlj IBIAIF fill 

muDE I I.ONG:I'!UCE ~ 
DID M MjSISIS I D D D M MjS sjs 
Jj9 I 51:313! I a 7 6 I CJI5 3~ I 1111 

~ v· s N 

~ s A E u 
p p R M ~AS (;lft116 f;AA-8 8 M 

i M H c E I E u •.1 ·~ •s B 
1:' y L c ;., T N E E 
i5 L A I B H I v ~ N R 

li 
I u s E L 0 T c 
A M s s E D s E 

1 17 to a IJ IJ 0 :J to ~2 IS to 2 19 a Ia 16 14 a Ia IJ o. ,...,,,_..,,.,." 12 
2 7 Ia a 14 Ia .0 ll Ia a 12 Ia 2 f9 a !O 16 14 a to IJ ~ M. leidyi 12 
J li Ia ,0 14 Ia 0 ll Ia a IJ IO 2 19 a iO 16 14 a IO IJ t2 3 12 F.. till:fcm 12. 
4 7 0 a 14 Is 0 l !o a 8 a 2 19 a IO 16 4 a a IJ M. species 2 

s 7 :0· a 14 Is 0 1 !a () ,4 0 2 i9 0 IO 16 4 0 a IJ N. suc:::ir..ea 12 
6 7 IO 0 .4- Ia· 0' ~ :o .o I J 0 2 19 0 0 16 4 0 0 IJ s . .traqilis 12 
7 7 ,a 0 4 IS 0 1 a .3 8 0 12 9 0 0 .6 4 0 0 3 P. gcul.di 2 

a -7 ,a a 4 :S a 1 0 1 7 0 12 9 :a a .6 4 ;a a 3 E. hete...""'Cpp 2 

9 7 :o a 4 :S 0 i 0 5 7 a 2 9 jo a ,6 4 ra a J P. ligni 2 

10 7 IO a 4 IS 0 1 a a 5 a 2 9 IO a 16 4 IO 0 J 1 0 ·Cf I 3 0 I 0 a s. virldis 2 

11 [7 0 a 14 !8 0 ll 0 ll 8 0 12 9 IO 0 6 14 0 a IJ s. l::enedict 12 

112 :7 Ia Ia 14 8 lo ll Ia '3 19 Ia 12 19 ,a Ia 16 14 ,a Ia IJ K. qa'ji 12 
l' 

113 i7 lo lo 14 8 IO 12 Ia 2 19 lo 12 19 jo to 16 14 IO Ia 13 L. hcfiiDeis 12 
14 17 lo ,0 14 Is !0 [2 ro ;2 13 Ia :2 19 Ia Ia 16 14 0 Ia IJ II l'l 1210 r 19 P. ~~ .. ,.ci 12 

15 

i !a 1418 0 li lo 0 [7 ro ,2 19 0 to 6 14 a IO IJ c. 12 

l6 .a IS Ia 0 16 Ia 12 19 0 Ia 6 14 0 Ia IJ I. recu:r:vus 12 .. l'i7 a 15 Ia a 17 Ia '2 19 ,o Ia 6 14 0 Ia IJ c~ , 12 . 
118: i ra Ia ,2 19 a ja 6 14 a !a 13 L. species 12 

119 7 Ia a 14, 9 a 15 Ia a 9 Ia 2 9. a Ia 6 14 a IO 3 M. baltb.ica 12 
20 7 ,a a 14 19 a 15 ro 1 a Ia 2 9 ,0 Ia 6 !4 a 10 !3 M. mitc:bel.l 2 

211 7 a 0 14 9 a 5 Ia ,a 8 Ia 2 9 a Ia 6 i4 0 0 !3 I II '1 I Ia R. c:r.meata 2 

22! 7 0 0 14 9 0 ~ ro 13 2 Ia i2 9 a 19 6 14 0 a 13 M. annaria l 

231 7 0 a i4 9 0 '4 Ia l 9 [0 2 9 Ol Ia 6 4 a a 3 Hym'cbia 2 

241 7 iO a 4 9 0 4 Ia 2 1 Ia 2: 9 a ·a 6 ,4 a a 3 s. niger 2 

2Si 7 a a 4 lg a 4 '0 2 0 IO 2 9 a 0 6 4 a 0 ·3 o. cbsc:u:a 2 



-
D M c 'l' w R ,;, 

MC s c E' 0 I E E E E ·L uo 'l' tr DA p -
Si\MPI'_.ING tATE TIME PF EASIN DA BD H N E 'l' I 
S'!AT!CN NO. 

YIYIMIMIDID 
OF TT smerr IS E 0 T H 'l' 

1tM 9 Si\MP!E H . AS D y . . 
xt;ciFI5I'llql'll I lqlllo l ~lsTI llstl5'1o 1l7lol2lll319l9l9l717lo olllll IBIAIFil l 

u:I'!'!tiDE IaQ'ltJDE 

ojo MjMjsjsjs 0 DIDIMIM s1sls 
:3j9 1151313! 07j6fll<f 5'13~ 

s 
p V· 
E s A 
c p p R M. c;~Me 
I M H c E I E t1 • .1. 
E E y L c A T N 
s 0 L A I B H I v 

I u s E L 0 T ... A M s s E D s . 
'It 

27 1 ojojs Jjoj7 jo ll 0 2 9 ojo 6 4 o ojJj 
28 1 ajo 5j3jaj7 0 lj2jOj2 9 ojo 6 4 0 Ol3l 
29 j7jojo Sj3lli4JO S 4jaj2 9 0 a16 4 0 ojJj I 
30 17 ojo Sj3lll6 Ol 2jO 2 9 o1o 6 4 0 al3j 6 
3~ j7 o1o s Jlll6 0 3 o1o12 9 0 0 6 4 0 a 3j I 
33 7 0 aiSIJill6 0 2 4jO 2 9 0 Ol6 4 a o ::q I 
34 7 0 o sjJ lj7 0 2 6 a 2 9 0 0 6 4 0 0 31 
35 7jo 0 5 3 jl 7 0 0 3 02 9 0 0 6 4 0 oj3 
36j 7 0 0 !I Jjl 7 0 l 6 0 2 9 0 0 6 4 o ojJj I 21 
371 7 0 0 !I Jll 7 0 l 3 0 2 9 0 0 6 4 0 0 3 5 
Jsj 7jo 0 5 3 l 7 0 3 3 0 2 9 0 0 6 4 0 0 3 

39 7 0 0 5 3 l 7 0 2 0 0 2 9 0 0 6 4 0 0 3 

40 7 0 0 5 3 1 70 2 2 0 2 9 0 0 64 0 0 3 

411 7 0 0 5 3 l 6 0 2 l 0 2 9 0 0 6 4 0 0 Jj 
421 70 0 5 3 1 7 0 2 s 0 2 9 0 0 6 4 0 0 3 

43 r.., o. a· ~ 4 2 4 0 0 l 0 2 9 0 0 6 4 0 0 3 
44 ~ ~· 0 ~ 3 19 01 4 0 29 0 0 6 4 003 

4S .1 0 0 fG 3 1 1 ~ + ~5 0 2 9 0 0 6 4 0 0 3j 
46 70 0 3 3 0 l 0 0 10 2 9 0 0 64 0 0 3 

471 70 0 3 3 0 l 0 0 2 0 2 9 0 0 6 4 0 0 3 
48 7 0 .0 3 5 0 5 9 3 10 2 9 0 0 6 4 Q03 
49 7 0 0 6 6 0 2 0 0 10 2 9 0 0 6 4 003 g 
.50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 

7 0 0 2 9 0 0 6 4 0 0 3 

7 0 0 0 2 9 0 0 6 4 0 0 3 

. 151 

~AAS frR-A-B 
•2. .13 

m: 
. 

2. 

7 115 
I I 

I 

32 I 115 
8 'I 

I 

a I 

I 

II' 

~ 

I I I 11 

B.3 
B.~· 

L. ame..""l. 

c. polita 
c. lttni~ 
E. trilc!:a 

N. biar"...io.l 

G. palustri 

L. pltmlSCS 

C. 1 I 

G. da.il::eri 

G.~ .... ,.., 
\. 

M. ni:t:.i.da 

c. almyr:1 

M. elwal:dsi 

c. sped.e.s 

R. bal:ri.si 
G. li:IL1C:'Ql'lat 
c. caspia 
G. -.,__..~_.. 

s. elliptic 

M. tenuis 
v. pavicla 

s N 
E u 
8 M 

.s 
E E 
N R 
c 
E 

I 12! 
I I I 121 
I I I 121 
I I 121 
I I 121 
I I I 121 

I 12! 
I 121 
I I I 121 

j2j 
121 

I j21 
2 

l:!r 
21 

I 121 
I 12 1 

12 

2 

2 
2r 

21 
21 

..... 1-

=~ I ,. 
. _ _j 



IM c T w R 
D MC SCE 0 I E E 
E EL uo T u D A p 

SAMF..;m:; ~ TIME P"i' BAS!N DA BD H N E T I 
sn:r!CN NO. 

y YIMIM DjD 
OF 'I'T sm~ IS EO 'I' H 'I' 

..ffMib SMF...E H • AS 0 y . . 
x Tr lF l3l.3ltl51 I I 'I I .jo llf- b Tslllo lzi'J It I" ol2lliJI9I9I9I717Iololllll IBIAIF 111 1 I 

IXIT!tlDE I ~ ~ 

DIOjM 5jsl5 1 c1o D s1s1s 
.NUMEE. 

M M M 

J 1911 3 I 1'1! I 0 17 6 2 1 3lo7 I I I 11 

s 
p v s N 
E s A E u 
c p p R M lritAS . C ltAS GAA-S 8 M 
I M H c E I E u •i. ·~ ·~ 

B 
E 'C' Y. L c . T N E E 

6 ""' \l mE 5 L A I B H I N R 
I u s E L . 0 'I' c 

.1& A M s 5 E D 5 E ., 
l 7 0 o TJI3 ojJIO 2 8 0 2 9 o o16 4 o oi:JI I D. l~en .. I 12 1 

2 17 OIOj4jOIOiljOjO 2 0 2j9 0 0 6j4 o ojJj I II I I I I M. leidyi I 12 1 

.3 j7IOjOj41SjOjl o1o 3 0 2 9 0 0 6 410 oj:Jj I I ' 3i I \ H'. fi.lUom I 12 1 

4 j7 0 0 4j8 Oil 0 0 8 0 2j9 0 0 6 4 0 oj:Jj I I I M. species I 12 1 

s 17 0 0 4 8 Ojl 0 0 4 0 2 9 0 Ol6 4j0 0 31 I I N. sus:::iMa I j :t. j 
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17 7 . 0 -4 .,. 0 s 0 0 7 0 2 9 0 0 6 4 003 c. leuc::pha . 21 
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19 7 0 0 4 9 0 .5 0 0 9 0 2 9. 0 0 6 4 0 0 3 '1 l5 I 1 M. balthica 2 
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23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 0 6 4 0 0 3 Hydrcbia 2 

24 7 0 0 4 9 0 4 0 2 l 0 2 9 0 0 6 4 0 0 3 s. niger I 2 

2.5 7 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 J o. cX:snrra I 2 
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39 7 0 0 s 3 17 0 2 0 0 2 9 0 0 6 4 0 OjJj G. tigrims I 12
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40 7 0 0 5 :3 17 02 20 2 9 0 0 6 4 0 0 3 ~ I M. ni~ . 2 

411 7 0 0 s 3 1 6 0 2 10 2 9 0 0 6 4 0 OjJ c. al.myr3. 12, 

42 7 0 0 s 3 1 7 0 2 s 0 2 9 0 0 6 4 003 M.~i 12 
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45 7 oo' ' 3 l 1 to + 50 2 9 0 0 6 4 0 0 3 G. nu::-cnat 2 

46 7 0 0 3 3 0 l 0 0 10 2 9 0 0 6 4 0 0 3 c. caspia 2 

471 7 0 0 3 3 0 1 0 0 2 0 2 9 0 0 6 4 0 0 3 G. ~,....;~ j2 

48 7 0 0 3 5 0 5 0 3 10 2 9 0 0 6 4 0 0 j s .. ,,;~; .... . -..- 2 

49 7 0 0 6 6 0 2 0 0 l. 0 2 9 0 0. 6 4 0 0 3 If ~· 
l ' 

M. t.enui.s j2 

50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 v. pavida 2 

7 0 0 2 9 0 0 6 4 0 0 3 2 

7 0 0 0 2 9 0 0 6 4 0 0 J 2 
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a I 7la 0 4 s 0 1 0 1 7 a 2 9 o a 6 4 0 0 31 I E. h.et:erq:o I I j:z 
9j 7 a o 4 8 0 l 0 s 7 a 2 9 0 0 6 4 o a 3 I P. ligni I I 12 

lOj 7j0 0 4 8 0 l 0 0 s a 2 9 o a 6 4 o a 31 '1 8 \ 0 s. virim.s I I 12 

llj 7jo 04 8 0 1 0 l a a 2 9 a o 6 4 0 0 3 I s. benedi.ct I J:z 
l2j 11a 0 4 a 0 l 0 3 9 0 2 9 0 0 6 4 a o 3 I H.~ 12 
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131 7 0 0 4 a o 2 0 2 9 0 2 9 0 0 6 4 0 0 3 I t.~ I J:z 
l4j 1 a 0 4 8 0 2 0 2 3 0 2 9 a o 6 4 a a 3 '1 cr '1 P. 'b~!:ri ~.: c:i J:z 
lS 1. 0 0 4 8 0 1 0 0 7 0 2 9 0 0 6 4 0 0 3 c. c:apitata 12 
16 1 ~ 9. 4. !1 0 s 0 0 6 0 · 2 9 0 0 6 4 o a 3 . I I ; recJrVUS I J:z . , 

171 It p: ~: 4' 9 0 5 0 0 7 0 2 9 0 0 6 4 0 a J I c. leuc::lpba_ j2 
lS 7 d 0 2 9 a o 6 4 a a 3 L. species 2 

l9j 7 0 0 4 9 0 5 0 0 9 a 2 9, a o 6 4 0 0 3 M. baltbica 12 

:zal 7 a o 4 9 0 5 0 1 0 0 2 9 0 0 6 4 0 a 3 3 \ M. mitc:hal.l. J:z 
21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 0 6 4 0 0 3 . I ' 21 13 R. c:unea.ta. 2 

22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 9 6 4 0 0 J M. arenaria. . 2 

23j 7 0 0 4 9 0 4 0 l 9 0 2 9 0 0 6 4 0 a 3 Hydrcbia 2 

24 7 0 0 4 9 0 4 0 2 l 0 2 9 0 0 6 4 0 0 3 s. niger j:z 

25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 3 c. cbscm:a 2 
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Jl.j7 o1a 5 Jjl6 a 3 a oj2 9 o oj6 4 ojoj:lj II I I I I c. ltmit'n::n I I I 12 

t-:l:J-:;1 ~7 +-1 a+o-rs""""'"""J +-1+6-fl-o 1-2+4-+0-+-2 t-9+a-+o-:j:-6 +-4+o-+o-;j:.....3 i-1 +I +-i-+-H·-+1-+-+-1 +-t-i E. trilc±a 1 12 
34 1 ojo 5 3 l 1 o 2 6 o 2 9 o o 16 4 o a Jl 1 1 N. :bia.rticlll-+-+--:1--il-21 
~~~~~!-+~~~~~~~!-+~~~~~~~~~ 
35j7loloSJl700J029006400/JII 1 G.palust:i 1 121 
~~~~~~~r+~~~+-+~r+-f--i-+~r+~~~~ 
36' 7 0 0 5 3 l 7 0 l 6 0 2 9 0 0 j6 4 0 0 3j I 3 ~ '2 3 I 'l t L. pl!'!!!li'SCS 121 
~37~7+o-+--o~5+3~l~7+0~l~J+a~2~9~o~o~6+4-+-o~o+J~~~2~~~·~b~~~c.~ ,~~.~f1~T111~21 

38 7 0 0 5 3 l 7 0 3 3 0 2 9 0 0 6 4 0 0 j:J I G. daiMri I 121 
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4J 1; .a; a· .s._ 4 2 4 o o l o 2 9 o o 6 4 0 o J c. speCies I j2 
~~~~~~~~-+-~~~~~~~~~-H~~~ ~~~~~ 
44 7 9- Q 5 3 l 9 0 l 4 0 2 9 0 0 6 4 0 0 3 R. bar.tisi 121 
45 7 0 0 ~ 3 I ~ [o ,L 50 2 9 0 0 6 4 0 0 J G. JIIIJCCl'lat 
~~~1-+-+-~~~~~~~-+-~~~-t-~~~·-+-~~~ ~~~~ 46 1 o o 3 3 o 1 o o 1 o 2 9 o o 6 4 o o J c. c::aspia I 2 
~~4-~4-~4-~~~~~~+-+4-~~~·~~~~ 
47 7 0 0 3 3 0 l 0 0 2 0 2 9 0 0 d 4 0 0 3 G. 1- 2 
~1-+-+-+-+~~~+--+~~~++-+-+--+-+-~~t-+-~~~~ ~-+-++~ 
48 7 0 0 3 5 0 5 0 3 l 0 2 9 0 0 6 4 0 0 J s _,, i?'lf-i~ 2 
~~~~~~~~~~~~~~~r+~~-~~~~ . ~ 1~-+-++~1 49 7 0 0 ~ 6 0 2 0 0 l 0 2 9 0 0 6 4 0 0 J M. tarnd s 2 

2 

50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 J v. pavida 2 

7 0 0 2 9 0 0 6 4 0 0 3 12 
7 0 0 0 2 9 0 0 6 4 0 0 J I 12 
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6 ~7)0 0 4- s·lo· qo 0 I o 2 9la 0 6 4 a o 3 I s. t:::'2t;iJis I I 12 
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9 ij7 0 Oj4j8 0 1 0 s 1 0 2 9 0 0 6 4 0 0 3 I 2. I P. ligni I I I 12 
10 1 0 0 4ja 0 1 0 0 5 0 2 9 0 0 6 4 0 0 3 15 6 I a s. w...d.is I I 12 
11 l7 0 0 4 8 0 l 0 l s 0 2 9 0 0 6 4 0 0 3 s. be.'1edic:t I 12 
12 7 0 0 4 8 0 1 0 3 9 0 2 9 0 0 6 4 0 0 3 E. grayi I 12 

l' 
I 13 7 0 0 4 a 0 2 0 2 9 0 2 9 0 0 6 4 0 0 3 L. bcfftrei s 2 

14 1 0 0 4 8 0 2 0 2 3 0 2 9 0 0 6 4 0 0 3 5~ 8' 2 15 P. ~~ci 12 
15 7. 0 0 4 8 0 1 0 0 7 0 2 9 0 0 6 4 0 0 3 c. capitata. )2 

16 1'! i ~- 409 0 5 0 0 6 0 2 9 0 0 6 4 0 0 3 I • :r:ecurvus I 12 
17 ~ ~b: ~f g 0 5 0 0 7 0 2 9 0 0 6 4 0 0 3 c~· leoccpha I 12 

18 1 0· ~ 0 2 9 0 0 6 4 0 0 3 L. specie5 I 12 

l9 7 0 0 4 g 0 5 0 0 9 0 2 9. 0 0 6 4 0 0 3 M. bal:thica 12 

20 7 0 0 4 9 0 5 0 1 0 0 2 9 0 0 6 4 0 0 3 1 M. mitc::hell j2 

21 7 0 0 4 g 0 5 0 0 8 0 2 9 0 0 6 4 0 0 3 ~ g '7 ·R. omeata 2 

22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 0 6 4 0 0 3 M. arenariA · 2 

23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 0 6 4 0 0 3 Hydrcbia 2 

24 7 0 0 4 9 0 4 0 2 l 0 2 9 0 0 6 4 0 0 3 s. niger I 2 

25 7 0 0 4 g· 0 4 0 2 0 0 2 9 0 0 6 4 0 0 3 o. d:salra 2 
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34 I' 0 0 5 3 1 7 0 2 6 0 2 910 0 6 4 0 0 3j I N. :bi.art:ial I I I l2 f 
35 7 o o1s 3 17 0 0 3 0 2 9 0 0 6 4 0 0 3 I G. palust:ri I J21 
36 7 0 0 5 J 1 7 0 1 6 0 2j9IO o16 4 0 0 3 I 2 8 22 18 L. plumuscs I 121 
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121 
39 7 0 0 5 3 17 0 2 0 0 2 9 0 0 64 0 0 3 1 I G. tic;rlnus I l:z i 

I. 
40 7 0 0 5 3 17 0 2 2 0 2 9 00 6 4 0 0 3 I M. nitida I J:z 
411 7 0 0 !5 3 l. 6 0 2 lO 2 9 0 0 6 4 0 0 3 I c. almyr.! I 12 ' 
42 7 0 0 5 3 1 1 0 2 5 0 2 9 0 0 6 4 0 0 3 I M. ~ ..... j2 
43 1- IQ; Q' 5 ~ 2 4 0 0 10 2 9 0 0 6 4' 0 0 3 c. ~es I 121 
44 t (i a rs.: 3 1 9 0 1 4 0 2 9 0 0 6 4 0 0 3 ·R. har:'isi 12 
45 11: ro 0 fG '3 l 1 p + :~ 0 2 9 0 0 6 4 003 G. ~~JC:Cn&t I 2 

46 7 0 0 3 3 0 1 0 0 l 0 29 00 6 4r 0 0 3 c. c::aspia j2 

47 7 0 0 3 3 0 1 0 0 2 0 2 9 0 0 6 4 0 0 3 G. ~PY-.; cr' 2 

48 7 0 0 3 5 0 5 0 3 1 0 29 0 0 6 4 0 0 3 s .,.,, ;..,...;,. . -..- 2 

49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 .o 6 4 0 0 3 M. terms 2 

50 7 0 0 6 6 0 2 0 .o 2 0 2 9 0 0 6 4 0 0 3 v. pavi.da 2 

7 0 0 2 9 0 a 6 4 a 0 3 I 2 

7 0 0 a 2 9 0 0 6 4 0 0 3 2 
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7 110 0 4j8 0 l 0 J 8 0 2 9 0 0 6 4 o o 31" 1 I· P. gcu1di I 121 
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l5 7. 0 0 4 8 0 1 0 0 7 0 2 9 0 0 6 4 0 0 3 c. c:ap.itata 12 
16 1: • ~- 4 ~· 0 5 0 0 6 0 2 9 0 0 6 4 0 0 3 . I. rec:urvus 12 
17 7'.. 0: o- 4· ~ 0 5 0 0 7 0 2 9 0 0 6 4 0 0 3 . c.: leuoopha 12 
l8 7 0 .... I 0 2 9 0 0 6 4 0 0 3 ~ species · 12 
l9 7 0 0 4 9 0 .5 0 0 9 0 2 9. 0 0 6 4 0 0 3 2: :~ M. balthica 12 

20 7 0 0 4 9 0 .5 0 l 0 0 2 9 0 0 6 4 0 0 3 I 6 I M. mitc::hell. 12 
21 7 0 0 4 9 0 .5 0 0 8 0 2 9 0 0 6 4 0 0 3 . 2 5 l I ~ R. omeata 2 

22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 0 6 4 0 0 3 M. aremria ·· 2 

23 7 0 0 4 9 0 4 0 l 9 0 2 9 0 0 6 4 0 0 3 Hydrcbia 2 

24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 0 6 4 0 0 3 s. niger j2 
25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 3 D. cbscura 2 
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::28 j7Jojo 5 :JIOI7JOjl 2 o1~19 ojaJ6 4 o Ja I:J 1 1 B. subalbid I I 12 

29 j 7jO 0 5 :Jj1 4 oj5j4 Oj2 9jO Oj6 4 oiO!JI 1 I L. ~_can I I 12 

30 j7 o ojs 3 116JO 12 0 2j9 o1o 6 4 0 aj3j l't" IO I o c. p:Jlita I 121 
31 7 a o s 311 6 0 3101012 9 0 0 6 4 0 aj31 I c. luni.frcn I I I 121 

I 

33 710 0 SIJ 1 6jo 2 4jO 2 9 0 0 6 4 0 aj3 I I E. ~-leba I I 121 
34 17 0 0 5 3 17 0 2 6 0 2 9 a o 6 4 oJoj3j N~ :biartic:J I I 12l 
JS 7Jo 0 5j3 17 0 0 3 0 2 9 0 0 6 4 aJoJ31 G. palustri I 12 
36 7 0 0 s 3 17 a 1 6 0 2 9 0 0 6 4 olo i3J I 2! 3'1 22 L. plU!IIlSCS I 12! 
37 7 0 0 5 3 l. 7 0 1 3 0 2 9 0 0 6 4 o aj3 13 I 3 C. 1 I ·1 I 121 

38 7jO 0 5 3 l 7 0 3 3 0 2 9 0 0 6 4 o aj3 G. da.ibe,..Pj_ 121 

39J 7 0 0 s J l 7 0 2 o a 2 9 0 0 6 4 0 Oj3 2. G. tir;rl,nus 121 . \. 

J2 401 7 0 0 s 3 17 02 2 0 2 9 0 0 6 4 0 0 3 M. nitida 

411 7 0 OS 3 l 6 0 2 10 2 9 00 6 4 0 aiJI c. almyr.! I :!J 
42 70 0 53 17 0 2 50 2 9 0 0 64 o ajJ I 12 ltf M. edw.ttt!si 12 

43 7 '0' Q s>4 2 4 0 0 10 2 9 0 0 6 4 o a 3 . - :c. species 12 
44 1.0 ·o· 53 l 9 01 4 0 29 o a 6 4 o a 3 I I R. bar.d.si J2 
45 7 0 0 1£ 3 \ ~ lo + 5'0 2 9 0 0 6 4 0 0 3 G. 1111JC:'a1at j2 

46 7 0 0 3 3 0 1 0 0 10 2 9 0 0 6 4 0 0 3 c. c:aspia 12 
47 7 0 0 3 J 0 1 0 0 2 0 2 9 0 0 6 4 OOJ G. ~,_; Cl" J2 
48 7 0 0 3 5 0 5 0 3 10 2 9 0 0 6 4 0 0 3 s . .-11 ~~.;,. ..... J2 
49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 9 6 4 0 0 3 I M. tem1is _l2 
so 7 0 0 6 6 0 2 0 0 2 0 29 0 0 6 4 003 v. pavida j2 

7 0 0 2 9 0 0 6 4 a o 3 j2 

7 00 0 2 9 0 0 6 4 003 12 
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l 710 0 J 3 o1J1o12 a o12 9 o1o 6 4 o oj.Jj I I o. leucole.'l I I 12 1 

2 7jo Ol4 o1o11 OIOI2 0 2j9 o1o 6 4 ojol3 I ' I M. leidyi . , I 12 
3 7 ojo 4 sjoll ojo J 012 910 0 6 410 ojJj I I H. fili£0Cl .I I 12 
4 7 0 Oj4 sjo 1 ojoja 0 219 0 0 6 4 0 Ol31 I I M. species I I j2 
5 7 0 0 4 sjo l OjOj4IO 2 9 ojo 6 4 o ojJI I I 1- N. suc::::inea I I 12 
6 7 0 Oo\- a·lo- ~9 0 J 0 2 9 0 0 6 4 o ol3 I s. traqills I 12 
7 7 0 0 4 8 Ojl 0 J 8 0 2 9 0 0 6 4 o o13 I P. gculdi I j2 
8 7 0 0 4 8 o11 0 lj7 0 2 9 0 0 6 4 0 0 3 E. hete...""t:pe I j2 
9 7 0 0 4 8 011 0 5 7 0 2 9 0 0 6 4 0 0 3 P. lic;ni I I j2 
10 7 0 0 4 8 0 1 0 0 50 2 9 0 0 6 4 0 0 3 I I 1:3 CJ s. viridis I I 12 
lll 7 0 0 4 8 0 1 0 1 8 0 2 9 0 0 6 4 0 0 3 s. benedict I 12 
12 7 0 0 4 8 0 l 0 3 9 0 29 0 0 6 4 0 0 3 H.~ I 2 

• t' 

13 7 0 0 4 8 0 2 0 2 9 0 29 0 0 6 4 0 0 :3 L. bci!t:eis 2 

14 7 0 0 4 8 0 2 0 2 3 0 29 0 0 6 4 0 0 3 5~ '1~ 2 s p. t:c!;)i,!.f ci I 12 
15 7 . 0 0 4 8 0 l 0 0 7 0 29 0 0 6 4 0 0 :3 c. c:apita.ta. I 12 
16 ? ~: .o· 4" 9 0 5 0 0. 6 0 29 0 0 6 4 0 0 3 I. recurvus I 12 
17 ~ 0: l) 4: 9 0 5 0 0 7 0 29 0 0 6 4 0 0 3 ~ le'C"t'M I I 12 

I~ () ; 
. ' 

18 0 29 0 0 6 4 0 0 3 r.. spades I 12 
l9 7 0 0 4 9 0 s 0 0 9 0 2 9_ 0 0 6 4. 0 0 l M. balthica 1'12 
20 7 0 0 4 9 0 5 0 1 0 0 29 0 0 6 4 0 0 3 I ' I M. mitc:hell I 2 

21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 0 6 4 0 OJ Cf I R. c:uneata I 2 

22 7 0 0 4 9 0 5 0 l 2 0 2 9 0 0 6 4 0 0:3 M. areMria. : I 2 1 

23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 0 6 4 0 0 3 Hydrcbia I 2 

24 7 0 0 4 9 0 4 a 2 1 0 2 9 0 0 6 4 0 0 3 s. niger I 2 

25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 l c. ct:sc::m:a I 2 
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36 7 0 0 5 3 l 7 0 3 ~ L. p1 I 12 16 0 2 9 a o 6 4 0 0 IO 91 9 ~ I 
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39 7 0 0 5 3 17 0 2 0 0 2 9 00 64 0 0 3 G.~ 121 
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48 7 0 0 3 5 0 5 0 3 1 a 2 9 0 a 6 4 0 0 3 s .... ,, - ... 2 

49 7 0 0 6 6 0 2 0 0 1 a 2 9 0 0 6 4 0 0 3 g 1 M. tam.tis 2 

so 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 a 03 v. pavida I 2 

7 0 0 2 9 0 0 6 4 0 0 3 2 

7 0 0 0 2 9 0 0 6 4 0 0 3 I 21 
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2 7 0 a 4lajojl 00 2 0 2l9jo o 6 4 o a 3 I I I M. leidyi I I 12 

J 7lojo 4 sjoj1jo 0 J 0 2 9jolo 6 4/0 ojJI It 2 I I s:. fil..i!cm I I 12 1 
4 ~7 0 04 8 0 l o a 8 0 2 9 0 0 6 4 0 0 !:JI I I M. species I I I 12 

5 710 0 4 8 Ojl 0 0 4 0 2 9 0 Oj6 4 o1o J I I I I I N. succinea. I I I 12 

6 7 0 0 4-8 ·aj~ 00 
' 0 

2 9 0 0 6 4 0 0 3 I s. tl:aqilis I I 12 1 
7 7 0 04 8 0 1 0 :3 8 02 9 0 0 6 4 0 0 3 P. gcuJ.di I I 12 

8 7 0 0 4 8 Ojl 0 1 7 0 2 9 0 0 6 4 0 0 3 E. bete...'""Cpp I I 12 

9 7 0 0 4 8 0 10 57 0 2 9 0 0 6 4 0 0 :3 P.JJ.F I I 12 

10 7 0. 0 4 8 Ol 0 0 5 0 2 9 0 0 6 4 0 0 3 I 'Y. :3 1 3 1 s. viridis I I 12 

u 7 0 0 4 8 Ol 0 l. 8 0 29 0 0 6 4 003 s. b!nedict I I 12 

12 7 0 0 4 8 Ol 0 :3 9 0 2 9 0 0 6 4 0 0 3 H. qa;ji I I 12 
1' 

l:3 7 0 0 4 8 0 2 0 2 9 0 29 0 0 6 4 0 0 3 L. bct:tmeis I 2 

14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 0 6 4 0 0 3 p. tl:bi:!!ci I I 2 

lS 7. ·~ Q_. ~. 8. 0 l 0 0 7 0 2 9 00 6 4 003 c. c:apitata I I 12 

16 7 ;n li\: ~ f9 0 5 0 0 6 0 2 9 0 0 6 4 0 0 3 I. recurws I /2 

17 7 ~ 0: 4 ~ 0 5 0 0 7 0 2 9 0 0 6 4 0 0 3 _c_ l""=l(tta I /2 
lS 7 0 0 2 9 0 0 6 4 0 0 3 L. species I 2 

19 7 0 0 4 9 0 5 0 0 9 0 2 9. 0 0 6 4 0 0 3 I M. balthica I 12 

20 7 0 0 4 9 0 5 0 1 0 0 2 9 0 0 6 4 0 0 3 I I M. mit:Qell I 2 

21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 0 6 4 0 0 3 ~ 11- R. c:unaata I I 2 

22 7 0 0 4 9 0 s 0 3 2 0 2 9 0 0 6 4 0 0 3 M. aracaria · · I 2 

23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 0 6 4 0 0 3 ~ia l 2 

24 7 0 0 4 9 o. 4 0 2 l 0 2 9 0 0 6 4 0 0 3 s. niger I 1 ~ 
2.5 7 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 3 D. cbsolra I . 

• 
~ 
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28 (7 o oj5 3 0 7j0 1 2 oj2j9 0 0 6 4 0 0 :q I B. s.Jbalbid I I 
29 7 0 0 5 J 1 4j0 5j4 0121910 oj6 4 0 Oj3 I L. ama...,...;...can I I 
30 7 0 0 5 J l 6 0 l 2 o 2l9jojo 6 4 0 0 3 to 

I ' 
~ c. pclita I 

31 7 0 0 53 jl 6 0 3 ojoj2 9 0 0 6 4 0 0 3 c. ,,'";....,..,..,., I I I 
33 7jo 0 5 3 1 6 0 2 4j0 2 9 00 6 4 0 0 3 I E. t::ilcea I I 
34 17 0 0 5 3 1 7 0 2 6 0 2j9j0 0 6 4 0 0 3 N. b.i.articJ I 
35 7 0 0 s J l.7 0 0 J 0 2 9 0 0 64 0 0 3 G. !2lust:ri I I I 
36 7 0 0 s 3 17 0 l. 6 0 2J9 0 0 64 0 0 3 3 ~ 20 5 l3 L. ~tllmlSCS 

I I 1: 
37 7 0 0 53 l.7 0 1 3 0 2 9 0 0 64 0 0 3 31 9 4- c. ,, j: 
38 710 0 5 3 17 0 3 3 0 2 9 0 0 6 4 0 0 3 G. da:il:eri j: . 
39 7 0 0 5 3 1 7 0 2 0 0 2 9 0 0 6 4 0 0 3 14- t3 ·G •. ti<;rlrms j: 

\ : 
40 7 0 0 5 3 l. 7 0 2 20 29 0 0 6 4 0 0 3 ~ ~ M. nitida. . . . 
411 7 0 0 s 3 l. 6 0 2 10 2 9 0 0 6 4 0 0 3 c. al.myr.! . 

4 

42 7 9 0 5 :3 1 7 0 2 50 2 9 0 0 6 4 0 0 3 I M. U.ardsi . 
4 ...... 

43 :;. 10. ~ . • 4 2 4 0 0 10 2 9 0 0 6 4 0 0 3 c. species j: 
441 ~-~ 0 ~: 3 l. 9 0 l. 4 0 2 9 0 0 6 4 0 0 3 2 7 R. :ba.t::isi I 14 

45 1 0 0 ft 3 ' 7 p f+.5 0 2 9 0 0 6 ~ 0 0 J G. J~~~J~::Cnat :;: 
.• 

46 1 0 0 3 :3 0 1 0 0 1 0 2 9 0 0 6 4 0 0 3 c. C2I.Spia 2 

47 7 0 0 3 3 0 1 0 02 0 2 9 0 0 6 4 0 0 3 G. ~_...;CI"' 2 

48 1 0 0 3 s 0 s 0 3 1 0 2 9 0 0 6 4 0 0 3 
s .,,.;.,..,..J,. . ..... 2 

49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 0 6 4 0 0 3 'J ~e 3 M., tenuis 2 

50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 v. pavicia 2 

7 0 0 2 9 0 0 6 4 0 0 3 j2 

1 0 0 0 2 9 0 0 6 4 0 0 J 2 
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11 7 0 ojJ J 0 3 o 2 s1o 2J9j0 ol614 0 OIJj I D. leucol.e."l .. I I I 12 

2 7 0 OI4Jcloj1 0 Oj2 0 2l9lo Oj6 4 0 0 :q I t3 a I M. leidyi I I 12 

3 7joloJ4 8JOI1 0 0 JIOJ219IO OJ6j4 0 ojJI ll3 0 2 '1- I 1. 8 E. !il..i!co I I 12 1 
4 117 0 Oj4 8jo 1.0 o a o12191o1o 6 4 o1o Jj I I M. species I I I 121 
5 II' o oj4 8 0 l 0 0 4jO 2I9Jojo 6I4JO 0 3 I I N. suc:::ir.ea I I I 12 

6 1 o1o '\: 8'10'1 Cf ~9 I o 2 9 0 0 6 4 0 Oj3 I s. t::2qills I I I 12 

7 7 0 0 4 s 0 10 3 8 0 2 9jo 0 6 4 0 0 3 I I p. 9Qll.c:li I I I 12 

s 7 0 0 4 8 0 l 0 17 Ol2 9 0 0 6 4 0 0 3 I I E. het:ert:po I 12 1 
9 7 0 0 4 8 0 l 0 ~ 7 0 219 0 0 6 4 o1o1J I P. llgni I I 12 

lO 7 0 0 4 a 0 l 0 0 50 2 9 0 0 6 4 0 0 3 I '7 I 2 I~ s. vi.iidis I I 12 
llj 7 ojo 4 8 0 l 0 l 8 0 2 9 0 0 6 4 0 0 3 ~ ~ I I s. be.."2:1i.ct I I 12 

12 7 0 0 4 s1o 1 0 3 9 0 2 9 0 0 6 4 0 0 3 H. grayi I 12 t' 
l3 7 0 0 4 8 0 2 0 '2 9 0 2 9 0 0 6 4 0 0 3 L. l:IOe'"M; s I I 12 
14 7 0 0 4 8 0 2 0 2 3 0 29 0 0 6 4 0 OjJ I '2 ~: 5' I o ~ P. 'b:bi•4ci 12 

lS 7 00 4 8 0 l 0 0 7 0 2 9 0 0 6 4 0 0 3 c. capitata I l:z 
16 7, fl" .9' 4~ 0 s 0 0 6 0 2 9 0 0 6 4 0 0 3 I.- recm:vus 12 
17 7 tf ~- :.c j 0 5 0 0 7 0 29 0 0 6 4 0 0 3 c.'· l~ I 12 

l8 7" to· ' • . . ' 0 29 0 0 6 4 0 0 3 L.; species. I j:z 
19 7 0 0 4 9 0 s 0 0 9 0 2 9, 0 0 6 4 0 0 3 2 I~ 28 2 '1 M. l:lal.thica I I 12 
20 7 0 0 4 9 0 5 0 l 0 0 2 9 0 0 64 0 0 3 2 l'f- M. mitc:bell j2 
21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 0 6 4 0 0 3 R. cmeata 2 
22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 0 6 4 0 0 3 M. arenaria · 2 
23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 0 6 4 0 o. 3 Hydl:tlbia 2 
24 7 0 0 4 9 0 4 0 2 l 0 2 9 0 0 6 4 0 0 3 s. niger 2 
25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 3 D. cbsalra I 2 
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27 1710 a15 :3 a7 0 11 o 2I9Jojo 6 4 0 0 .J I s . .i.:mp~..s! I ,~ 1 ... "· 
28 j7 a o 5 .J 0 7 0 112 012 9jOjO 6 4 o1o 3j B. subalbid I j2j 
29 17 a o 5 3j114IO 5 4 012 910 0 6 4 o ol31 I I L. ame..'>'ican I 12 
30 17 a o15 3 1 6 0 1 2 a 2 9 ajo 6 4 o oi:J I I 2 1 ~ '1 c. pclita I 12 
:31 7ja 0 5 :3 1 6 a 3 o1o12 91a 0 6 4 ojo 31 I I c. lunif:ocn I I 12 
33 7 0 ojs 3 l 6 a 2 4 a 2 9 OIO 6j4 o ojJ I 1 t I b. E. t:-l...lcl::a /2 
34 17 0 0 s 3 17 0 2 6 0 2 9 0 0 6 4 0 0 3 I I I N. biar"...iCl I I 121 
35 17 0 0 s Jj1 1 a 0 3 a 2 9 0 0 6 4 o oiJ G. palustti 121 
36 1 a a s .J 1 1 a 16 02 9 a a 6 4 0 0 31 I 4-3 l'lrf II 

"' 
~ L. pltlmllSCS I j2 

37 7 0 0 53 17 0 l 3 0 2 9 0 0 6 4 0 0 3 I C. 1: I ·I I 12 
381 7 0 a 5 3 l 7 0 3 .J 0 2J9 0 0 6 4 0 0 3 I G. da.il:e..""i I 121 
39 7 0 as 3 l 7 a 2 0 0 2 9 0 0 64 0 0 3 G. tigrlnus I 121 I. . 

I 121 40 7 0 0 s 3 l 7 0 2 2 0 2 9 a o 6 4 0 0 3 '+' :; M. nitida 

41 7 a 0 s 3 l 6 a 2 1 a 2 9 o a 6 4 0 0 3 c. almyr.1 I 12 

42 7 0 a 5 3 l 7 a 2 5 0 2 9 o a 6 4 0 0 3 2 I M. edwardsi I J2 

43 7. ~· ~ 5 " 2 4 a a l a 2 9 o a 6 4 0 0 3 ·. c. species j2 
44j 7. ~: (l. ·s ~ l 9 a l 4 a 2 9 0 0 6 4 0 a J . R.. ~...si I 121 

45 7 0 ~ s :3 l1 pi + :~ 0 2 9 a o 6 4 a a 3 G. muc::cnat 21 
46 7 a a 3 3 a l 0 0 l. 0 2j9 a 0 6 4 0 0 3 c. c::aspia 2 

47 7 0 0 3 3 0 l 0 0 2 a 2 9 0 0 6 4 0 0 3 G. 2 

48 7 0 0 3 s 0 5 0 3 l 0 2 9 0 0 6 4 0 0 3 S. •l Hl'!t"i~ 2 --
49 7 0 0 ~ 6 0 2 0 0 l. 0 29 0 9 6 4 0 0 3 M. t.ermis 2 

50 7 a 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 v. pavida 2 

7 0 0 2 9 0 0 6 4 0 0 3 2j 

7 0 0 0 2 9 0 0 6 4 0 0 3 2 
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c::&r !:U;Uay cbl-la Sc::apirq 

M c T WR 
D MC SCE 0 I E E 
E EL uo T u D A P 

54l.ME'f....ING DATE TIME p F BASIN DA BD H N E T I 
STATION NO. 

Y YjMjM DjD 
OF TT smmrr IS EO T HT 

'l?'l· ToP SAMPlE H. AS D '{ . . 
xjriF!Lrhrll lsl I 'l I jo l~t oli 1l6l5l1lol3 o j2 jlj3j9j9l9l7 7jo ojljlj ja jA ,, 1 

IATI'IUDE I LCNGrn.JDE SE!;.UENCE 

DjM sjs 1 o sjs 
Nt11BER 

D MS D D MM s 

J 9jl I+'+ ,! I o 7 6 2 I I '! I I I 11 

s 
.p v VAII.1E s N 

E s A R E u c p p R M o = None Present E 8 M 
T M H c E I E u 1 "" v~ Abu:xiant. M B f E '{ L c A T N 2 ::: Abuh:iant A E E 
s D L A I B H I 3 ::: Present R N R 

I u s E L 0 T K c .u A M s s E D s s E rr 

1 I' o 0 3 J 0 J 0 2 8 0 2 9 0 1 5 4 0 4j1 IJ. D. leuc:olen ~ 12 
2 710 0 4 0 0 1 0 0 2 0 2 9 0 l 5 4 a 4j1j I M. le.i.dyi 2 

3 7 0 0 4 8 0 1 0 0 :3 0 2 9 0 
. 

1 5 4 0 . 4 1 I H . f.i.l.i!orm 2 ,, 
o 1jo 4 1j 

. 
M. species I 4 a o 4 8 0 8 0 2 9 0 1 5 4 0 I 2 

1jO 
. 

N. su.c::inea 5 7 0 0 4 8 a 0 4 0 2 9 a 15 4 0 4 1 I 2 

O'f ~0 ~ 0 f:L 4 lj I 
. 

s. ~qilis 6 7 0 0 0 2 9 0 1 5 4 0 I 2 

7 1 a 0 418 0 1 jO 3 8 0 2 9 0 1 5 4 0 4 1 I I P. gal].di 2 

8 ,, 0 0 4 8 0 1 0 1 7 0 2 9 0 1 5 4 0 4 1 I E. he:ta .. '"CpO 2 . 
9 7 0 0 4 a o 1 0 5 7 0 2 9 0 1 5 4 0 4 1 I P. ligni 2 . 

s.~ 10 7 0 0 4 a o l 0 0 5 0 2 9 0 1 5 4 0 4 l I 2 . 
ll 7 0 0 4 8 0 l 0 l 8 0 2 9 0 1 5 4 0 4 l I s. benedict 2 . 
12 7 0 0 4 8 0 1 0 3 9 0 2 9 0 1 5 4 0 4 1 I H. grayi 2 

1:3 7 0 0 4 8 0 2 0 2 9 0 2 9 0 15 4 0 4 l 
. 
I L. hot~ 2 

14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 1 54 0 4 1 
. 

ar P. tubiti ci 2 

lSj 
. 

c. capitata 7 0 0 4 8 0 1 0 0 7 0 2 9 0 1 5 4 0 4 1 I 2 

16j .9; 
. 

J Q 4-.9 0 5 0 0 6 0 2 9 0 1 5 4 0 4 1 I I, recurvus 2 

; ~ 
. 

c~ leuccpba 17 0 4 9 0 5 0 0 7 0 2 9 0 1 5 4 0 4 l I 2 

18 7; ~ 
. 

0 2 9 0 l 5 4 0 4 1 
. 
I . L. speci es 2 

19 7 0 0 4 9 0 s 0 0 9 0 2 9 0 1 s 4. 
. 

0 4 1 I M. balthica 2 

20 7 0 0 4 9 0 5 0 1 0 0 2 9 0 l: s 4 
. 

0 4 1 M. m.itcbell 2 . 
21 7 0 0 4 9 0 s 0 0 8 0 2 9 0 l 5 4 0 4 1 I R. c:uneata 2 

22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 1 5 4 
. 

0 4 1 I M. arenaria 2 

23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 1 5 4 
. 

0 4 1 I Hydrobia 2 . s. niger 2 24 7 0 0 4 9 0 4 0 2 1 a 2 9 0 1 5 4 0 4 1 I 
25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 1 5 4 

. 
0 4 l I D. cbscura 2 . 
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C5I.- CUguay cbl-2a sc::ap:in; 

M c T WR 
D MC SCE 0 IE E 
E EL UOT tJ DA p 

S»!PT'...ING DATE TIME PF BASDr DA BDH N E T I 
s:t:ATION NO. OF TT Smmll' IS EO T HT 

~1-ioP Y YjM MjDjD SAMPIE H . AS D y . . 
X1IIl=I4-IS'Iil21 I ~ ljo ~t-lo~ I I" l5"l2lo 1.:3 0121113 19 191917 710 01111 IBJAI lj1 

IA!TIUDE I LONG nuDE ~ 
D 0 M M s sjs 1 o DO M M s SIS 
:3 9 I If" If- '~ I ·a 7 6 2 I I b~ I I I 11 

s 
p v- VAIIJE s N 
E s A R E u 
c p p R M 0 = None Present E 8 M 
I M H c E I E u 1 ... v~ Abundant M 8 
E E y L c A T N 2 z Abuixjant A E E 
s D L A I B H I 3 =Present R N R 

I u s E L 0 T K c 
~ A M s s E D s s E 1r 

27 7 0 0 5 3 0 7 0 1 1 0 2 9 0 l 5 4 0 4 1 IJ B. improvis '· :! 

28 7 0 0 5 3 0 7jo 1 2 0 2 9 0 1 5 4 0 4 1 B. suba.U:lid 12 

29 7 a a 5 3 1 4 0 5 4 a 2 9 0 l 5 4 0 4 1 t. ame->-ican 2 

3a 17 a1a 5 3 1 6 0 1 2 a 2 9 a 1 5 4 a 411 c. polita 12 
:31 7 0 0 5j3 1 6 0 3 a 0 2 9 0 1 5 4 a 4 l c. luniL-on 2 

33 7 a a 5 :3 1 6 a 2 4 a 2 9 a l 5 4 0 4 1 E. trilcba 2 

34 17 0 0 5 3 1 7 0 2 6 a 2 9 a 1 5 4 0 4 1 N. biar-~CJ I 12 

35 7 0 0 5 J 1 7 0 0 :3 0 2 9 0 1 5 4 0 4 l G. palustri 12 . 
I 36 7 a a 5 3 1 7 0 1 6 0 2 9 0 1 5 4 0 4 l I L. plUIIll.lSCS 2 

\ 
37 

. 
c. laeust:re 7 0 0 s J 1 7 a 1 3 0 2 9 0 1 5 4 0 4 l 2.1 2 . 
G. daibe...~ 38 7 0 0 5 3 l 7 0 3 3 0 2 9 0 15 4 0 4 l I 2 

39 7 0 0 5 3 1 7 a· 2 0 0 2 9 0 l 5 4 0 4 l .ai G. ~grinus 2 

4a 7 0 a 5 3 l 7 a 2 2 0 2 9 0 1 5 4 0 4 1 ~i M. nitida 2 

41 7 0 0 5 3 1 6 0 2 l: 0 2 9 0 l 5 4 0 4 1 
. 
I c. almyra 2 . 

M. edwal:dsi I 42 7 0 0 5 3 1 7 0 2 5 0 2 9 0 1 5 4 0 4 1 I 2 

~-
. 

c. species 43 7 .!). ~A 2 4 0 0 1 0 2 9 0 1 54 0 4 1 3-1- 2 .. 
44 " Q to. ' J 1 9 0 1 4 0 2 

. 
R. harrlsi 9 0 1 5 4 0 4 l . 31 2 

45 -p a· () ls" J I 'fl. 0 ~ 5 0 
. 

2 9 0 l 5 4 0 4 l I G. 'IIIJCrOnat 2 

46 7 0 0 3 J 0 l 0 0 l 0 2 9 0 l 5 4 0 4 l 2} c. caspia 2 

47 7 0 0 3 3 0 l 0 0 2 0 2 9 0 1 5 4 0 4 l I G. !ranc:isc 2 

48 7 0 0 3 5 0 5 a· 3 l 0 2 9 0 l 5 4 
. 

0 4 1 I s. elliptic 2 

49 7 0 0 6 6 0 2 0 0 l 0 2 9 0 1 5 4 0 4 l ~i M. tenuis 2 

50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 1' 5 4 0 4 l 3j v. pavida 2 

7 0 0 2 9 0 1 5 4 0 4 1 
. 
I 2 

7 0 0 0 2 9 0 1 5 4 a· 
. 

4 l I 2 . 
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c&r l).lqUay cbl-la Sc:apinq 

M c TW R 
D M~ sc E 0 IE E 
E EL uo T u DA p 

S»!P"....ING DATE TIME PF BASIN OA BD H N ET I 
STATION NO. 

Y YIMIM ojo 
OF TT SEG!ENI' IS EO T HT 

1l'l· Sc'T1bH SAMPLE H • AS D '{ . . 
xlriFI~I<tlllsl I '1 I lol~ oj? IIi' jsj2 ol~ Oj2_11Jlj 9_19j 9j7 1jO O_ll l l BlA J 1 

I.ATr!UDE I LONGI'lUDE s~ 
0 DjM M sjsls ID DO M MS SIS 
3 9 11 It lf-lb l I o 7 6 11 1 ~~ I I I 11 

s 
p v VAIIlE s N 
E s A R E u c p p R M 0 • None Present E 8 M 
I M H c E I E u l = Very Abu:mn't. M B 
E E y L c A T N 2 = Abuix!ant A E E s 0 L A I B H I 3 =Present R N R 

! u s E L 0 T K c 
"' A M s s E 0 s s E :r 

1 17 0 0 3 J 0 J 0 2 8 0 2 9 0 1 5 4 0'4 1 .! D. leucolen ... -:,' j2 

2 7 OjO 4 0 011 0 0 2 0 2 9 0 1 5 4 0 4 1 I M. le.idyi ' 12 

j7 
. 

filiform J 0 0 4 a 0 l 0 0 3 0 2 9 0 1 5 4 0 4 1 I H. 2 

4 7 0 0 4 s 0 1 0 0 8 0 2 9 0 1 5 4 0 4 l I M. species 12 ,, . 
N. succil1ea j2 5 0 0 4 a 0 1 0 0 4 0 2 9 0 l 5 4 0 4 l 31 

6 17 0 " ft t!O 
"' 

00 ~ 0 2 9 0 l 5 4 0 4 1 I s. fraqilis I 12 
7 ,, o a 4 810 110 3 8 0 2 9 0 1 5 4 0 4 1 . 

. 
I P. gculdi 2 

8 17 o a 4 8 0 1 0 1 7 0 2 9 0 l 5 4 0 4 1 
. 
I E. heteropo 2 

9 7 0 0 4 8 0 1 0 5 7 0 2 9 0 1 5 4 0 4 l 
. 
I P. ligni 12 . s. vfridis 10 7 a Q. 4 8 0 1 0 0 5 0 2 9 0 1 5 4 0 4 l 31 2 

ll 7 0 0 4 a o 1 0 l 8 0 2 9 0 1 5 4 0 4 1 
. 
I s. benedict 2 

12 7 0 0 4 8 0 1 0 3 9 0 2 9 0 1 5 4 0 4 l 
. 
I H. grayi 2 . 

L. hcffmeis 12 lJ 7 0 0 4 8 0 2 0 2 9 0 2 9 0 1 5 4 0 4 1 I . 
P. tUbifici 14 7 0 0 4 8 0 2 0 2 3· 0 2 9 0 1 5 4 0 4 1 I 2 

15 7 0 0 4 8 0 1 0 0 7 0 2 9 0 1 5 4 0 4 l 
. 
I c. capitata 2 . 

16 7 ~~-: ~- 4 .·. 9. 0 5 0 0 6 0 2 9 0 1~ 4 0 4 · 1 I I .. rec:urvus 2 

17 7; 0:~ 4 9 0 5 0 0 7 0 2 9 0 1 5 4 0 4 1 
. 

31 c. ' leuc:opha j2 

rq: . 
L. species 2 18 7:· .: · 0 2 9 0 1 54 0 4 1 -·1 

19 7 0 0 4 9 0 5 0 0 9 0 2 9 0 l 5 4 
. 

p 4 1 I M. balthic:a 2 

20 7 0 0 4 9 0 5 0 l 0 0 2 9 0 1 5 4 0 4 1 
. 

M. mitchell 12 

21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 1 5 4 
. 

0 4 1 I R. ameata 2 

22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 1 5 4 0 
. 

4 l ' I M. arenaria 2 

23 7 o a· 4 9 0 4 0 1 9 0 2 9 0 l 5 4 a 
. 

4 1 1 Hyth'cbia 2 

24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 1 5 4 0 
. 

4 l I s. niger 2 

25 7 0 0 4 9 0 4 0 2 0 a 2 9 0 1 5 4 
. 

a 4 1 I D. ob5cura 2 . 
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C5L- ~y cbl-2a Serapin:; 

. M c T w R 
0 MC sc E 0 IE E 
E EL uo T u DA p 

51\MPL!NG DATE TIME p F BASIN DA BD H N ET I 
STATION NO. OF TT Sm1EN'l' IS EO T H T 

1< ~ -8oTTo t-1 '{ '{ MjM 0 0 ~...E H. AS 0 '{ . . 
X ltiF 14-[9 11131 I ~ I o[rr- O'i 1[b[5!2 0[?[0[2 [1[3[9/9[9[7 7ja Ojljlj B[A I 1[ 

I.ATrn.J"DE LONGI'IUDE SEGUENCE 
NUMBER 

DO M M s sjs DO OM M s sjs 
3 9 I [If If- ' ! 0 7 6 ~ I I ,: f T I T1 

s 
p v - VAilJE s N 
E s A R E u 
c p p R M o • None Prese."lt E a M 
I M H c E I E u 1 = v~ Abun:!ant M B 
E E '{ L c A T N 2 "' Abun::lant A E E 
s D L A I B H I 3 =Present R N R 

I u s E L 0 T K c 
" A M s s E 0 s s E ., 
27 1 a 0 5 3 0 7 0 l l 0 2 9 0 1 5 4 0 4 1[ J B. in;lrcvis I I :zj 

28 ' 7 0 0 5 .3 0 7 0 1 2 0 2 9 0 1 5 4 0 4 1 31 B. subalbid - [2 

29 [7 0 0 5 ::3 1[4 0 5 4 0 2 9 a 1 5 4 0 4 1 
. 
I L . ,._,.~,..,..., I 2j 

J7j0 0 5[3 
. 

c. polita 30 l 6 0 1 2 0 2 9 0 1 5 4 0 4 1 I 2 

31 7 0 0 5 3 l 6 a 3 0 0 2 9 0 l 5 4 0 4 l 
. 
I c. lunifron 21 . 

33 7 0 0 5 J l 6 0 2 4 0 2 9 0 1 5 4 0 4 l I E. triloba 2 

34 7 0 0 5 J 1 7 0 2 6 0 2 9 a 1 5 4 0 4 l I N. biar""...ic:J 21 
35 7 0 0 5 3 1 7 0 0 3 0 2 9 0 l 5 4 0 4 1 

. 
I G. paJ.u:r-...ri 21 

::36 7 0 0 s 3 1 7 0 1 6 0 2 9 0 l 5 4 0 4 l 
. 
I L. plumusos 2[ 

37 7 0 0 5 3 1 7 0 1 .3 0 2 9 0 15 4 0 4 l . 
. 

J I c. laoJ,St:re 2j 
38 [7 0 0 5 3 l 7 0 J 3 0 2 9 0 1 s 4 0 4 l 

. 
G. dail:eri ·I 2 

39 7 0 0 5 .3 l 7 0 2 0 0 2 9 0 1 5 4 0 4 l 
. 

:1. 1 G. tigrinus 2[ 
40 7 0 0 5 .3 l 7 0 2 2 0 2 9 0 l 5 4 0 4 l ~! M. nitida 2[ 
41 7 0 0 5 3 l 6 0 2 l 0 2 9 0 1 5 4 0 4 l I c. aJ.Jnyra 2 

.-----
. 

M. edwamsi 42 7 0 0 5 3 l 7 0 2 5 0 2 9 0 1 5 4 0 4 l I 2 . 
c. species 43 7 0 0 5 4 2 4 0 0 1 0 2 9 0 l 5 4 0 4 l I 2 

44 1"ft fe: ?l" 1 9 0 l 4 0 
. 

R •. han:isi 2 9 0 l 5 4 0 4 1 31 2 

45 7 ~ v. ~ ~ I q. 0 ~ 
. 

5 0 2 9 0 l 5 4 0 4 1 I G. muc:ronat 2 

46 7 0 b 3 3 0 1 0 0 l 0 2 9 0 l 5 4 0 4 l 
. 

II c. caspia 2 

47 7 0 0 J 3 0 1 0 0 2 0 2 9 0 1 5 4 0 4 1 
. 
I G. i"1-.:l..,..; Cl" 2 . 

s. elliptic 48 7 0 0 3 5 0 5 0 3 l 0 2 9 0 l 5 4 0 4 l I 2 

49 1 0 0 6 6 0 2 0 0 l 0 2 9 0 l 5 4 
. 

0 4 l ll M. tenuis 2 . 
v. pavida 2 50 7 0 0 6 6 0 2 0 0 2. 0 2 9 0 l 5 4 0 4 l l3~ 

7 0 0 2 9 0 1 5 4 0 4 1 I 2 . 
7 0 0 0 2 9 0 l 5 4 0 4 l I 2 . 
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M c T w R 
D MC SCE 0 I EE 
E EL UOT u D AP 

SAMPT...J:NG DATE TD!E: p F BASIN DA BDH N E T I 
STATION NO. OF TT Sm1ENI' I S EO T H T 

1?'3 -lop Y Y MjMjDjD SAMF"-E H . AS D y . . 
xtriFI4-lslt llf-l _I_ l<t 1 oj~jo!g l j'7jlj3joj3joj2jljJ j9j9 j9j7j7 jo Oj1jl BjA I 1 

LAlT!l,'tt I.ONGI'ItJDE ~ 
DjDjM MJsjsjs DO D MjMjs sjs 
3 [9j/ 11-1312! 0 7 6 :ljJ 12 3! . I I I 11 

s 
p v VAilJE s N 
E s A R E u 
c p p R M 0 ,. None Pre:sa"lt E 8 M 
I M H c E I E u 1 "' v~ Abun:lanl;. M B 
E E y L c A T N 2 ,. Abufxiant A E E 
s D L A I B H I J·~ R N R 

I u s E L 0 T . K c 
Jl A M s s E D s s E ~ 

1 7 0 0 J 3 0 3 0 2 8 0 2 9 0 1 5 4 0' 4 l I o. leucolen j2 

I I M. lei.dyi 
.. 

2 7 0 0 4 0 0 l 0 0 2 0 2 9 0 1 5 4 0 4 l I 2 

3 
,, 

0 0 4 sjo l 0 0 3 0 2 9 0 1 "5 4 0 4 1 I 
. 
I H. filifo:rm I 12 

4 j7 0 0 4 8 0 ljO 0 8 0 2 9 0 
. 

1 5 4 0 4 1 I I M. species j2 
5 110 0 4 8 0 1 0 0 4 0 2 9 0 l 5 4 0 4 ll 

. 
I N. succinea 2 

6 j7 o Oft ~Ia i 00 ~ 0 2 9 0 l 5 4 0 4 l I s. fraqilis I 12 . 
I 1 7 0 0 4 8 0 1 0 3 8 0 2 9 0 l 5 4 0 4 l I P. gculdi 2 

8 j7 0 0 4 8 0 l 0 1 7 0 2 9 0 l 
. 

5 4 0 4 1 I I E. heteropo I 2 

9 ,, 0 0 4 a 0 1 0 5 7 0 2 9 0 1 5 4 0 4 l 
. 
I P. ligni 2 

lOj 7 0 0 4 8 0 l 0 0 5 0 2 9 0 l 5 4 0 4 l ~! s. viridis 2 

llj 7 0 0 4 8 0 1 0 1 8 0 2 9 0 1 5 4 0 4 l I s. benedict 2 

12 7 0 0 4 8 0 1 0 3 9 0 2 9 a 1 5 4 a 4 1 
. 
I H. grayi 2 . 

L. hoftmeis 13 7 0 0 4 8 0 2 0 2 9 a 2 9 0 1 5 4 0 4 1 I 2 

14 7 0 a 4 8 a 2 0 2 J 0 2 9 0 l 5 4 0 4 1 
. 
I P. tubi!ici 2 . 

c. capitata lS 1 0 0 4 8 0 1 0 0 1 0 2 9 0 1 5 4 0 4 1 I 2 

16 .Z· Q 0 4. 9 0 5 0 0 6 0 2 9 0 l 5 4 
. 

0 ·4 1 · I I~ recurvus 2 

17 'f1 I~ fo-~ 9 0 5 0 0 7 0 2 9 0 1 5 4 
. 

0 4 1 I c. leucopha 2 

18 ..,! b. 0 2 9 0 1 
. 

L. species 5 4 0 4 l I 2. 

19 7 0 0 4 9 0 5 0 0 9 0 2 9 0 1 5 4 
. 

0 4 1 I M. l:W.thica 2 

20 7 0 0 4 9 0 s 0 1 0 0 2 9 0 1 5 4 
. 

0 4 l M. mit.chell 2 . 
21 7 a 0 4 9 0 5 0 0 8 0 2 9 0 1 5 4 0 4 1 I R. cuneata 2 

22 7 0 a 4 9 0 5 0 3 2 0 2 9 0 1 5 4 
. 

0 4 1 I M. arenaria 2 

23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 1 5 4 
. 

0 4 l I Hydl;obia 2 

24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 1 5 4 
. 

0 4 1 I s. niger 2 

25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 1 5 4 
. 

0 4 1 I D. obsoJra 2 . 
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C3L- t:uguay cbl-2a 

M c T WR 
D MC SCE 0 IE E E EL UOT u DA p 

S»!P"...JNG ~ TlME PF BASIN DA BD H N ET I 
SlX!'ION NO. OF TT Sm-1ENl' IS EO T H T 

~3- loP Y Y M Mojo SAMPlE H. AS D 'i . . 
x !r IF Itt!~ lr 14-l I I" I o ~ oj9 I I.,,, 13 ojsjoj2j1jJj9j9j9j7 7jO Ojl jl j IBIAI II 1 

I.ATI'IUDE I.ONGI'IUDE SEI:mNCE 
NUMBER 

00 M MjS SIS oto 0 M M s sjs 
:l 9 I 4-13 2! oj7 6 2 J 2 3~ I I I 11 

RESCX.I'RCE M:JNI'roRING CA:rA SHEET 

s 
p v- VAIJJE s N 
E s A R E u 
c p p R M o • None Present E 8 M 
I M H c E I E u l • Ve...ry Aburxlant M B 
E E '[ L c A T N 2 :a Abuixiant A E E 
5 D L A I B H I 3- Present R N R 

I u s E L 0 T K c 
" A M s s E 0 s s E 11' 

27 7 0 0 5 :l 0 7 0 l 1 0 2 9 0 l 5 4 0 ~ l 31 B. imprcv.is 2! .. 
28 17 ojo 5 3 0 7 0 1 2 0 2 9 0 l 5 4 0 4 l 

. 
I B. suba.J.bid 12 

29 j 7 0 0 5 3 l 4 0 5 4 0 2 9 0 l 5 4 0 4 l 
. 
I L. american 12 

30 7 0 0 5 Jjl 6 0 l 2 0 2 9 0 
. 

1 5 4 0 4 l I c. polita I 2 

31 7 0 o sj:J!l 6 0 3 0 0 2 9 0 l 5 4 0 4 l 
. 
I c. 1,..,;~ ... 2 

33 7 0 0 5 3 l 6 0 2 4 0 2 9 0 15 4 0 4 1 
. 
I E. trilcba 2 

34 7 0 o 5j3jl 7jo 2 6jO 2 9 0 1 54 0 4 l 
. 
I N. biartiOl I 121 

35 j7 0 0 5 3 17 0 0 3 0 2 9 0 l 54 0 4 l 
. 
I G. palu.s'"..ri 2 . 

36 7 0 0 5 3 l 7 0 l 6 0 2 9 0 l 5 4 0 4 1 I L. plUIIII.lSCS 2 

37 7 0 0 5 J l 7 0 l 3 0 2 9 0 1 5 4 0 4 1 
. 

'lJ c. 1;~~~,~ 2 . 
G. daiberi 12 38 7 0 0 5 3 l 7 0 3 3 0 2 9 0 l 5 4 0 4 1 I 

J 9 7 0 0 5 3 l 7 0 2 0 0 2 9 0 l 5 4 0 4 1 
. 

21 G. qgrinus 2 

40 7 0 0 5 3 17 0 2 2 0 2 9 0 1 5 4 0 4 1 31 M. nitida 12 . 
c. a.lJirtra 2 41 7 0 0 5 3 1 6 0 2 l 0 2 9 0 l 5 4 0 4 1 I 

42 7 0 0 5 3 1 7 0 2 5 0 2 9 0 1 5 4 0 4 l 
. 
I M •. edwardsi 2 

43 7 ~R .Q. 5 4 2 4 0 0 1 0 2 9 0 l 5 4 
. 

0 4 1 ·at c. ; st::eeies 2 . 
R.· harrisi 2 44 7 n Cl 5 .J' l 9 0 l 4 0 2 9 0 l 5 4 0 4 l I 

45 7 ii -
D. l!. J 1 r/- ~ + ~ 0 2 9 0 1 s 4 

. 
0 4 1 I G. mucrcnat 2 

46 7 0 0 3 3 0 1 0 0 1 0 2 9 0 1 5 
. 

4 0 4 l 21 c. caspia 2 

47 7 0 0 3 3 0 1 0 0 2 0 2 9 0 1 5 4 0 
. 

4 1 I G. t'Iancisc 2 

48 7 0 0 3 s 0 5 0 J 1 0 2 9 0 l 5 4 
. 

0 4 l I s. elliptic 2 

49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 l 5 4 
. 

0 4 1 I M. tenuis 2 . v. pavida 2 50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 1 5 4 0 4 1 I . 
2 7 0 0 2 9 0 1 5 4 0 4 1 I . 
2 7 0 0 0 2 9 0 l 5 4 0 4 1 I . 
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CS!.- D.Jguay cbl-la Sc:api:~ 

c MC 
E EL 

SAMP"...ING CATE TIME p F BASIN CA 
STATICN NO. 

YjY MIMIC c 
OF TT SEGmn' IS 

~ '3- 9<JHCI/1 SAMPIE H . AS 

x lr iF l~tlsl1 I'l-l I ~jJ o 14-la 'i 11'711 13 oj~ oj2 j1 j3j9 j9 j9j7 7Jo 

IAl'I'!UDE I lONG !'ruDE 

cjcjM M 5 sjs DC CjMjM sjsls 

.3j9jl 

M 
E 
D 
I 
A 

43 

p 
H 
y 
L 
u 
M 

2! 

c 
L 
A 
s s 

0 7 

s 
p 
E 
c 
I 
E s 

61211 

v 
A 
R 
I 
A 
B 
L 
E 

'213 ! 

M 
E 
T 
H 
0 
c 

u 
N 
I 
T 
s 

VAllJE 

o = None Prese.'1t 
l ::a Ve..ry Abuniant. 
2 = Abun.2nt 
J =Present 

M 
SCE 
UOT 
BD H 

EO 

oj 1 

R 
E 
M 
A 
R 
K s 

c 

lj 

c T w R 
0 I E E 
u c A P 
N E T I 
T H T 
'i 0 • 

BIAI J jl j 

s~ 

I I I 11 

S N 
E U 

8 ~ 
E E 
N R c 
E 

~l-4-7-+-o +-0-+-3 -~3-+-0 1-3-+-0 1-2-+-81-0-+--2 +-9-+-0 1-l-+-5 1-4-+0--+-4-+1-+-+-i-r---+-+-1-+-1 +1-+-~-1 D. leucolen :' 2 
2 l7jo o 4jO o l o o 2 o 2j9 o 1 5 4 o 4 l j I M. leidyi t-+-+-i--""+-12-i 
~~--+--+-l--+--+--+-1--+-1--+-l--+--l--+-l--+-1--+-~~-~--~.~~~~ 
3 7 o o 4 8 o 1 o o J o 2 9 o l 5 .4 o 4 1 I I 1 H. f illfom I I 2 
~~~~~~~~~~~~~~-r~~~~~.-1-+4-1-+-1 
4 7 o o 4 S o l o o 8 o 2 9 o l 5 4 o 4 11 1 M. species 2 
HH-+--+-~~+-H~+-~~+-~-r+-H~+-i~·'-i-+-t'-i-+-t 1-+-+-i-+-i 
5 7 o o 4 8 o 1 o o 4 o 2 9 o 1 5 4 o 4 1 1 N. succinea 2 
1-6-+-7 +-o+o-i'f~~+o-t~~o+o-t~-+-o+2-+9-+-a+-1-+5-+-4 +-o+4-+-l ~-+-1-+--+-i s. tragilis J-+.++1-+2--l 

7 7 o o 4 8 o 1 o J 8 o 2 9 o 1 s 4 o 4 1 1 P. gculdi 2 
~--+-+-+-i-~~~-+--i~+-+--t-~-i--f--i-~-1-+--t-ol I E. he~o~ s 1 1 o o 4 s o 1 o 1 1 o 2 9 o 1 5 4 o 4 1 .......... "'1:"" 2 

!-+-+-;-...+-~ 
9 j7 0 0 4 8 0 1 0 57 0 2 9 0 15 4 0 4j1 31 P. l i gni 2 
~l--+-+--+-1--+--1--l--l-+--l--+-l--+--l--l--l-+--l--l--~--+-~-+- ' 1oj1 o o 4 8 o 1 o o 5o 2 9 o 15 4 o 4 1 31 s. viridis 1 12 
~~-~--+-~--+--+-l--+-l-~~---~--+-1--+-1--+-l-+~-l--~ ~~~-1 
11 7 0 0 4 8 0 1 0 1 8 0 2 9 0 l 5 4 0 4 l s. benedict 2 
~H~-+-~~~~~~~~~~~+-~~+-i~~~~~ 1-+-+-r+-i 
12 7 0 0 4 8 0 1 0 J 9 0 2 9 0 1 5 4 0 4 1 H. grayi 2 

1J 7 0 0 4 8 0 2 0 2 9 0 2 9 0 1 5 4 0 4 1 --+--+-+-+-+-+ L. hoffi:De.is 2 
~1-'41-7-+-0 I-0-+4-I-8-+0-I-2-+0-+-2-+3-I-0-+2-+-9-+0-+-1-+5-+4-+0-+-4-+1-+-+-I-I--i-+- p 0 tubitici l-+-+-r+2-i 

15 7 o o 4 8 o 1 o o 7 o 2 9 o 1 s 4 o 4 1 c. capitata 2 
~+--t-+--+-t-+-+--+-1--+-+--+-t-+-+--+-1--+-+-:+--1-1--+--t-t-t- -1-+4-1--H t-+-+-1-+-i 
16 ~lq. e· 4 ? o 5 o o 6 o 2 9 o 1 5 4 o 4 1 I.· l:ecmWS 2 
~l-+-4-..+-l--+-+-+-1-+--l--+-1--+-++-l-+-1--l--~-+--t-t--+- -+-+-t-+--+"'rl 1-+-i-+-+--1 
11 ~c. ttf 4 9 o s o o 7 o 2 9 o 1 s 4 o 4 1 c.- leuccpha 2 
~~~~~~+-~-r+-~~+-~~+-i~~~~--t-~--i-~ ~-i-~~ 
18 I "f.~ · · . o 2 9 o 1 s 4 o 4 1 L. species 2 

1-+-i-t-t--i 
19 1 o a 4 9 o 5 o o 9 o 2 9 o 1 5 4 o 4 1 M. balthica 2 
~~~~~~~~~~~~~~~~~~+-i~.--1--+4-1--+--1 1-+-i-t-t--i 
20j7 0 0 4 9 0 5 0 1 0 0 2 9 0 1 5 4 0 4 l I M. mitcbell. 2 
1----il--l--1--+-+-+-+-+-1-+-1--+-+-+-+--+-t-+-+-~r-+-i-+-t--+-· --1---+--f.-1--H ~-+-r+-i 
21 7 o o 4 9 o 5 o a a o 2 9 o 1 5 4 o 4 l 1 R. omeata 2 
~~~~~~+-~~~~~~~-r+-i~~~~· 1-+-t--~~ 
22 7 o o 4 9 o s o J 2 o 2 9 o 1 5 4 o 4 1 1 M. aranaria 2 

1-2-13 il-7~0 f-0~4 +-9-+0-+-4-+0~1-+9~0-+2-+-9-+0~1-+5~4-+0~4+1~-H~~+-1 Hydrcbia 1-+-t--~2-i 

24 7 0 0 4 9 0 4 0 2 l 0 2 9 0 1 5 4 0 4 l i s. niger 2 1 
~~~~~~-+-1-4-r~~-+-+-1-+-+-+-1~~~~··--+-~-r~ 
25 7 0 0 4 9 G 4 0 2 0 0 2 9 0 1 5 4 0 4 l I o. cbsolra 2 

......f....._ .............. ...._ ............... 
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csr.- t:u;uay cb1-2a Sc:rapirx; 

M c T w R 
D MC SCE 0 IE E 
E EL UOT u D A p 

SAMPLJNG !:'ATE TD1E p F E!ASIN DA BDH N' E T I 
STATION NO. OF TT SEQo!ENI' IS EO T H T 

1<'3 - 8olf'OM 'l YjM M DjD S1IMPIE H . AS 0 '{ 
0 • 

x l:tiF 14-lsl lllf-1 I q 1 lo ar o19 ' bIt 1.3 oiS' oj2jlj:Jj9j9j9j7j7jo ajljl IBIA It lj 

L\Trn.J"DE LONGI'IUDE ~ 
DIDIM M s sjs DO DjM M sjsjs 
J 19 11 4-3 1~ 0 7 6j2 I '213~ I I 1 11 

s 
p V- VAilJE s N 
E s A R E u 
c p p R M 0 ,. None Present E 8 M 
I M H c E I E u l•V~~ M B 
:: E 'l L c A T N 2 - AtlJidant A E E 
s D L A I B H I :J =Present R N R 

I u s E L 0 T K c ... A M s s E D s s E ,.,. 

27 7 0 0 5 :J 0 7 0 1 1 0 2 9 0 l 5 4 0 4 l '3J B. ilnprcvis 2 

28 7 0 ojs J 0 7 ajl 2 a 2 9 0 l 5 4 0 4 ll I a. suba.U:Iid 2 

29 \ 7 a o 5 3 l 4 a 5 4 0 2 9 0 l 5 ' 4 0 4 ll 
. 
I L. american 2 

30 17 0 0 5 3 l 6 0 l 2 0 2 9 0 1 5 4 0 4 1 
. 
I c. polita 2 

31 7 0 0 5 J 1 6 0 3 0 0 2 9 a 15 4 0 4 l 
. 
I c. lunif:ron 21 

33 7 0 0 5 3 l 6 0 2 4 0 2 9 0 
. 

l 5 4 0 4 l I E. t:ril.cba. I 2 

34 7 0 0 5 3 l 7 0 2 6 0 2 9 0 15 4 0 4 1 
. 
I N. b.iar"..iOJ 2\ . 

G. pal\JStri 35 7 0 0 5 :J l 7 0 0 3 0 2 9 0 1 s 4 a 4 l I 2 
0 

12 36 7 0 0 5 :J 1 7 0 1 6 a 2 9 0 1 5 4 0 4 1 I L. pllllllllSCS 

37 ' 7 0 0 5 :J 1 7 0 1 3 0 2 9 0 1 5 4 0 4 1 
0 

If c. l.aolstre 2 

1 ojo . 
G. da.i.be....-l. 2 38 5 3 17 0 3 3 0 2 9 0 l 5 4 0 4 1 I 

39. 7 0 0 5 :J 1 7 0 2 0 0 2 9 0 1 5 4 0 4 1 1! G. tigrinus 2 

40 7 0 0 5 3 1 7 0 2 2 0 2 9 0 1 54 0 4 1 I M. nitida 2 . 
41 7 0 0 5 3 l 6 0 2 1. 0 2 9 0 1 5 4 0 4 1 I c. almy%a 2 

0 

M. edwardsi 42 7 0 0 5 3 l 7 0 2 5 0 2 9 0 l 54 0 4 1 I 2 . 
c., speci~ 2 43 7_ 0 .. ·9 s .4 2 4 0 0 1 0 2 9 0 1 5 4 0 4 1 f. ·' 

oJa ... ~s. 
0 

R~ .harrisi 2 44 7 3 1 9 0 l 4 0 2 9 0 1 5 4 0 4 1 31 
7: :0: l5 1 rl ~ 6 

0 

G. l!IIJC:CMt 2 45 ..... (i . j 0 0 2 9 0 1 5 4 0 4 1 . I . ... 
46 7 0 0 J 3 0 1 0 0 ]. 0 2 9 0 1 s 4 0 4 l II c. caspia 2 

0 

G. tranc:isc 2 47 7 0 0 3 J 0 1 0 0 2 0 2 9 0 1 5 4 0 4 1 I 
48 7 0 0 J 5 0 5 0 J l 0 2 9 0 1 5 4 0 

0 

4 1 I s. elliptic 2 
0 

M. tenuis 2 49 7 0 0 6 6 0 2 0 0 ]. 0 2 9 0 1 5 4 0 4 l 31 
50 7 0 0 6 6 a 2 0 0 2 0 2 9 0 l' 5 4 0 4 1 3i v. payida 2 

7 0 0 2 9 0 ]. 5 4 0 4 1 
0 

I 2 
0 

2 7 a o 0 2 9 0 1 5 4 0 4 l I . 
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CSL- D.JgUay cbl-la Sc::apirq 

M c T w R 
D MC SCE 0 IE E 
E EL UOT u DA p 

Si\MFJNG CAT£ TIME p F BASIN OA BD H N ETI 
STAl'ION NO. 

y YIMIMID D 
OF TT SmiD1l' IS EO T H T 

1<4-- ,.-op ~ H . AS D '!. . . 
xlriFI*lsJ' !91 I q J lol11-lo 9 tJ'll11'71ol3 oj2jlj3 j9j9191717lo Oj1 11 BjA I Ill 

LUT!ti'DE I I.ONGI'IUDE ~ ojojMIM s sjs 1 o 0 0 M MIS sjs 
3191' I'+- 2 9~ I o 7 6 2. ljS o! I I I 11 

s 
p v VAII1E s N 
E s A R E u c p p R M 0 ,.. None Prese.'lt E 8 M 
I M H c E t E u 1 = v~ Abun:iant M B 
E E 'l L c A T N 2 = Ahuidant A E E s c L A I B H I 3 =Present R N R 

I u s E L 0 T K c 
"' A M s s E 0 s s E II' 

1 7 OIO :3 J 0 :3 0 2 8 0 2 910 1 5 4 o· 4 l .!. c. leucolen. . 2 

2 17 0 0 4 0 0 1 0 0 2 0 2 9 0 1 5 4 0 411 I M. leidyi I 12 
3 7 0 0 4 8 0 1 0 0 J 0 2 j9 0 1 5 4 0 4 1 I H. f.ilifor.n 2 

4 7 0 0 4 8 0 1 0 0 8 0 2 9 0 1 5 4 0 4 1 I M. species j2 

5 7 0 0 4 8 0 l 0 0 4 0 2 9 0 l 5 4 0 4 1 si N. succir.ea j2 

6 7 0 0 rf ~~ ~ otJ ~ 0 2 9 0 1 5 4 0 4 1 l s. fragllis 2 

7jo 
. 

P. gculd.i 7 0 4 8 0 l 0 :3 8 0 2 9 0 l 5 4 0 4 l I 2 

014 
. 

8 7 0 8 0 1 0 1 7 0 2 9 0 l 5 4 0 4 1 I E. hete.rcpo 2 

9 7 0 0 4 8 0 l 0 57 0 2 9 0 1 5 4 0 4 1 
. 
I P. ligni 2 

10j 1 ojo 4 8 0 1 0 0 5 0 2 9 0 1 5 4 0 4 l 
. 
I s. vilidis 2 . 

11 7 0 0 4 8 0 l 0 1 8 0 2 9 0 l 5 4 0 4 1 l s. benedict 2 

l2 7 0 0 4 a 0 1 0 3 9 0 2 9 0 1 5 4 0 4 l 
. 
I H. grayi 2 

lJ 7 0 0 4 a 0 2 0 2 9 0 2 9 0 1 5 4 0 4 1 
. 
I L. hottmeis 2 

14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 l 5 4 0 4 1 gj P. b.ibitici 2 

15 7 0 0 4 a 0 1 0 0 7 0 2 9 0 1 s 4 
. 

0 4 1 I c. c:apitata 2 . 
16 7 0_0 4 9 0 5 0 0 6 0 2 9 a· l 5 4 0 4 1 I I .. recurvus 2 

•· -
17 7-- ~ P: f4. ~ 0 5 0 0 7 0 

. 
2 9 0 1 5 4 0 4 r I c~ leuccpha 2 

18 l'f Q' - - 0 2 9 0 l 5 4 0 4 1 
. 

L. species ., - 2 . 
19 7 0 0 4· 9 0 5 0 0 9 0 2 9 0 1 s 4 0 4 l l M. bal.thica 2 

20 7 0 0 4 9 0 5 0 l 0 0 2 9 0 1 5 4 
. 

0 4 1 M. mitchell 2 . 
21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 1 5 4 0 4 1 l R. cunea.ta 2 

22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 1 5 4 
. 

0 4 l I M. a.renaria 2 

23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 1 5 4 
. 

0 4 l I Hydrcbia 2 

24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 l 5 4 
. 

0 4 l I s. niger 2 

2S 7 0 0 4 9 0 4 0 2 0 0 2 9 0 l 5 4 
. 

0 4 l I c. obscura 2 . 
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C3L- OJgUay cbl- 2a Scrap~ 

M c T w R 
0 MC sc E 0 IE E 
E E L uo T u OA p 

SAMPLING CA:I'E TIME p F &SIN DA BOH N E T I 
STATION NO. OF TT .sm1ENI' IS EO T H T 

1?4--- loP '{ '{ MIMIDIO S»tPLE H. AS D '{ . . 
xjrjF!~Isl' 1'81 I q I ojlfojoj9l11'1121'11al3lol211l3 !9 l9 !9 17 7j0 Oj1l BjA ,, 1 

!.AT!'IUDE LONGI'lUDE SEQ:JENCE 
NUMBER 

D OM MS sjs DO OM M s sjs 
3 9 IIJ. 1 g! 0 7 6 2 I ~ o! . I I I fl 

s 
p v: VAliJE s N 

( 

E s A R E u I c p p R M o = None Present E 8 M 
I M H c E I E u 1 ::1 v~ Aburxiant M B 
E E '[ L c A T N 2 ,. Abuiidant A E E s 0 L A I B H I 3 -Present R N R 

I u s E L 0 T K c 
" A M s s E D s s E !I' 

27 17 1° 0 5 3 0 7 0 1 1 0 2 9 0 1 5 4 0 4 l ~! a. imprcvis I l2i 
28 I' 0 0 5 3 0 7 0 1 2 0 2 9 0 1 5 4 0 4 l 1.1 B. suba.lbid j2, 
29 7 0 0 5 3 1 4 0 s 4 0 2 9 0 1 s 4 0 4 l 

. 
I L. america:: I 12 . 

30 7 0 0 5 3 1 6 0 l 2 0 2 9 0 15 4 0 4 l I c. polita 2 

31 7 0 0 5 3 l 6 0 3 0 0 2 9 0 l 5 4 0 4 l 
. 
I c. lunifror1 21 ,, ojo . 

E. t:ilcba I 12i 33 5 3 l 6 0 2 4 0 2 9 0 1 54 0 4 l I 
34 1710 0 5 3 1 7 0 2 6 0 2 9 0 l 5 4 0 4 1 

. 
I N. biartiOJ I 12 

35 7 0 0 5 3 l 7 0 0 3 0 2 9 0 l 5 4 0 4 l I G. palus""...ri I 12 . 
L. plumusos I 36 7 0 0 5 3 l 7 0 1 6 0 2 9 0 l 5 4 0 4 l I 2 

37 7 0 0 5 3 l 7 0 1 3 0 2 9 0 l 5 4 0 4 l I j c. lacustre 2 . 
G. da.ibe.ri 38 7 0 0 5 3 l 7 0 3 3 0 2 9 0 1 5 4 0 4 l I 2 

39 7 0 0 5 3 l 7 0 2 0 0 2 9 0 l 5 4 0 4 l \ i G. tigrinus 2 . 
M. nitida 40 7 0 0 5 3 l 7 0 2 2 0 2 9 0 l 5 4 0 4 l 31 2 

41 7 0 0 s 3 l 6 0 2 l 0 2 9 0 15 4 0 4 l 
. 
I c. almyra 2 . 

M. edWatdsi 42 7 0 0 s 3 l 7 0 2 5 0 2 9 0 l 5 4 0 4 l I 2 

43 7 0 0 5 4 2 4 0 0 l 0 2 9 0 l 54 0 4 l ei c~ species 
' 

j2 
44 7 O'u $' 3' -- . l 9 0 1 4 0 2 9 0 l 5 4 0 4 l 

. 
. I R. ·harrisi 2 

45 7~ fo" ~- J ,, ~ l? * 
. 

~ 0 2 9 0 l 5 4 0 4 l I G. :mucronat 2 

46 7 0 0 3 .3 0 l 0 0 1 0 2 9 0 l 5' 4 0 4 l \ i c. caspia 2 

47 7 0 0 3 3 0 l 0 0 2 0 2 9 0 l 5 4 0 4 l 
. 
I G. frarx:isc 2 

48 7 0 0 3 5 0 5 0 3 l 0 2 9 0 l 5 
. 

4 0 4 1 I s. elliptic 2 
49 7 0 0 6 6 0 2 0 0 l 0 2 9 0 l 5 _4 

. 
0 4 1 I M. tenuis 2 

50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 1· 5 4 
. 

0 4 l 31 v. pavida 2 . 
7 0 0 2 9 0 l 5 4 0 4 l I 2 

7 0 0 0 2 9 0 l 5 4 0 4 l 
. 
I 2 . 

_) ~175 
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CEL- D.JgUay cbl-la 

M c T WR 
D MC SCE 0 I E E . E E L UOT u D A p 

SAMPL!NG DM'E 'l'n1E p F ~IN DA B D H N E T I 
STATICN NO. OF TT SEG1ENl' I S EO T H T 

1? 4-- Borrol-\ YjY MjMjD D ~...E H . AS D '{ . . 
X~IFIL+-15111~1 I 911 o llj.lo ~ 1 1,!1jryjojgjoj2j1j319j9j9l7j7jo Oil lj BIA I 11 

!AT!'!UDE I LONGl'!UDE ~ 
DjDjM Mjsjsjs 1 o D DjMIMjS sjs 

31911 lfl2!g! I o 7 61211 !5' o! l J J ll 

s v p VAIIJE 5 N 
E s A R E u c p p R M 0 = None Present E 8 M ,. M H c E I E u l = V~ Abundam:. M B E E '{ L c A T N 2 = Abuh:!ant A E E 
s 0 L A I B H I 3 =Present R N R 

I u s E L 0 T K c 
Jl A M s s E D s 5 E II' 

1 7 0 0 J 3 0 3 0 2 8 0 2 9 0 l 5 4 0 4 11 I D. leucolen : j2 
0 410 2 9 jo 4 jl 

. 
M. leidyi I 12 2 7 0 0 l 0 0 2 0 l 5 4 0 I 

3 
,, 

0 0 4 8 0 l 0 0 3 0 2 9 lo l 5 4 0 4 l 
. 
I H. f iliform I 12 

17 0 14 l 
. 

M. species I 12 4 0 0 4 8 0 1 0 0 8 0 2 9 0 l 5 4 I 
5 7 0 0 4 8 0 1 0 0 4 0 2 9 0 l 5 4 0 4 l 

. 
31 N. succinea I 12 

Ofi ~ ~ ~. :1. 9jo 4 Oj4 1 
. 

s. fragUis 12 6 7 0 00 0 2 l 5 I . 
I 12 7 7 0 0 4 8 0 1 0 3 8 0 2 9 0 l 5 4 0 4 l I p; gculdi 

4 0 1411 
. 

I 12 8 7 0 0 4 8 0 l 0 l 7 0 2 9 0 1 5 I E. hetercpo 

9 7 0 0 4 8 0 l 0 57 0 2 9 0 1 5 4 0 4 l 
. 

31 P. ligni I 12 
10 7 0 0 4 8 0 l 0 0 5 0 2 9 0 l 5 4 0 4 l 31 s. viiidi.s I 12 

ll 7 0 0 4 8 0 1 0 1 8 0 2 9 0 l 5 4 0 4 l 
. 
I s. benedict 12 

ojo 
. 

H. grayi j2 12 7 4 8 0 l 0 3 9 0 2 9 0 1 5 4 0 4 l I . 
L. hoftaeis j2 13 7 0 0 4 8 0 2 0 2 9 0 2 9 0 1 5 4 0 4 l I . 
P. tubifici · 12 14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 1 5 4 0 4 l 31 . 
c. capitata 

' 
lS 7 0 0 4 8 0 l 0 0 7 0 2 9 0 l 5 4 0 4 l I 2 

-~. ri 4 1 
. 

16 ff . -~r 4; 9 0 5 0 0 6 0 2 9 0 l 54 31 · .. I: recurvus 2 

17 ~ 0 Q· 4 9 0 5 0 0 7 0 2 9 0 1 5 4 
. 

0 4 .l I c: lialcopha 12 

f 
. 

L. species j2 18 0 . - 0 2 9 0 1 5 4 0 4 l . I . . 
M. balthica 12 l9 7 0 0 4 9 0 5 0 0 9 0 2 9 0 l 5 4• 0 4 l I . 
M. mitchell j2 20 7 0 0 4 9 0 5 0 l 0 0 2 9 0 1 5 4 0 4 l . 
R. ameata j2 21 7 0 0 4 9 0 5 0 0 a 0 2 9 0 l 5 4 0 4 1 I . 
M. arenaria 2 22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 1 5 4 0 4 l I 

23 7 0 0 4 9 0 4 0 l 9 0 2 9 0 l 5 4 
. 

0 4 1 I Hydrobia 12 . s. niger 2 24 7 0 0 4 9 0 4 0 2 l 0 2 9 0 1 5 4 0 4 l I 
25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 1 5 4 

. 
0 4 l I o. obscw:a 2 . 
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CBir D.lqUay cbl-2a Sc::apin; 

M c T w R 
D MC SCE 0 IE E 
E EL UOT u DA p 

~ CA.TE T!ME p F &SIN DA BO H N E TI 
STAT.! ON NO. OF TT s~ IS E O T H T 

1?4·- J;orror-t Y Y M Mlojo SAMPlE H • AS D y . . 
xlriFI4-I5I' hsl I q I o 4-lojg lj'7j2j'71ojg oj2jlj3j9 j9 j9j7j7jo ojl lj B jAI I ll 

I..ATl'IUDE IDNGI'IUDE ~ 
NUMBER ojojM M s sjs D DO MjMjS sjs 

:l j9jl ~ 2 ~! 0 7 6 :zill5 o! I I I I 11 

s 
p v. VAil1E s N 
E s A R E u 
c p p R M 0 = None Present E 8 M 
I M H c E I E u 1 • v~ Aburldant M B 
E E y L c i\ T N 2 .. Abuh:lant A E E 
s 0 L A I B . H I 3 .. Present R N R 

I u s E L 0 T K c 
.1& A M s s E D s s E 1f 

27 7 0 0 5 3 0 7 0 1 1 0 2 9 0 l 5 4 0 4 l ,, B. .in;lrovis . I 12 
28 !7 0 0 5 3 0 7 0 l 2 0 2 9 

. 
0 l 5 4 0 4 1 11 B. suba.lbid I 2 

17 
. 

L. american j2 j 29 0 0 5 3 1 4 0 5 4 0 2 9 0 l 54 0 4 1 I 
30 7 0 0 5 3 1 6 0 l 2 0 2 9 0 l 54 0 4jl 

. 
I c. polita j2 

31 7 0 0 5 3 1 6 0 3 0 0 2 9 0 l 5 4 0 4 l I c. luni..frcn I 12 . 
E. trilcba I I 12 33 7 0 0 5 3 1 6 0 2 4 0 2 9 0 l 54 0 4 1 I 

j 7 
. 

N. biarticu 121 34 0 0 5 3 1 7 0 2 6 0 2 9 0 1 54 0 4 1 I 
35 7 0 0 5 3 l 7 0 0 3 0 2 9 0 1 5 4 0 4 l 

. 
31 G. palustri j2 

j7 
. 

I 12 36 0 0 53 l 7 0 l 6 0 2 9 0 l 5 4 0 4 l I L. plUDJSCS 

37 7 0 0 5 3 l 7 0 l 3 0 2 9 0 l 5 4 0 4 l II c. lacustre 12 
3Sj 

. 
G. daiberl I 12 7 0 0 5 3 l 7 0 3 3 0 2 9 0 1 54 0 4 l I 

39 7jO 0 5 3 1 7 0 2 0 0 2 9 0 l 
. 

54 0 4 l 21 G. t.igrinus I 2 . 
M. niti.da I 12 40 7 0 0 5 3 17 0 2 2 0 2 9 0 l 5 4 0 4 l I . c. a.1Jnyra 121 41 7 0 0 5 3 l 6 0 2 l 0 2 9 0 l 54 0 4 l I . 
M. edwardsi 42 7 0 0 5 3 1 7 0 2 5 0 2 9 0 l 5 4 0 4 l I 2 

43 7 Q. 0 5.4 2 4 0 0 l 0 2 9 0 l 5 4 
. 

0 4 l . 31 c~ species 2 
-

44 7~ ~ ~ s. 3 l 9 0 l 4 0 2 9 0 l 54 0 4 l ~! R·. -harrisi I 2 
< 

45 7-9. D ls· J I r;. l? + l!' 0 2 9 0 l 5 4 0 4 l I G. l!IIJCt'OMt 2 . 
c. caspia 12 46 7 0 0 3 3 0 l 0 0 l 0 2 9 0 l 5 4 0 4 l II 

47 7 0 0 3 3 0 l 0 0 2 0 2 9 0 l 5 4 
. 

0 4 l I G. ~nr-i~ 2 

48 7 0 0 3 5 0 5 0 3 1 0 2 9 0 l 5 4 
. 

0 4 l I S. ell..iptic 2 

49 7 0 0 6 6 0 2 0 0 l 0 2 9 0 l 5 4 
. 

0 4 l 31 M. tenu.i.s 2 

50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 l· 5 4 0 4 l l3i v. pavida 2 . 
7 0 0 2 9 0 l 5 4 0 4 l I 2 

7 o a 0 2 9 0 l 5 4 0 4 l 
. 
I 2 . 

-
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cat.- I)Jquay cbl-la 

M c T w R 
D MC SCE 0 IE E 
E EL uo T u DA p 

SAMPT..lNG lJAT.E TIME PF BASIN OA BD H N E TI 
SI1\T.!CN NO. 

'l 'l MjM jD 0 
OF TT SmiDll' IS EO T H T 

1i£ -ToP S»tPLE H • AS 0 '{ . . 
X!IIFI3I,I3 I9! I '! I o 14-!o g !11'714-l~ jo j3jo j2j1jJ J9 L9j9j7 7j0 Ollj1 B!AI I l 

IAT!'IUDE LONG!'ItJDE s~ 
ojo MjM s sjs DO DjMjMjS sjs 

3j9 113 3 '7! 0 7 6 121314- rr! J 1 I l1 

s v p VAIIJE s N 
E s A R E u c p p R M o • None Present E 8 M 
I M H c E I E u l a v~ Abun:iant M B 
E E '{ L c A T N 2 - Abl.li'dant A E E s 0 L A I B H I J • Present R N R 

I u s E L 0 T K c 
"' A M s s E 0 s s E , 
l 7 0 0 J J 0 J 0 2 8 0 2 9 0 1 5 4 0 4 l I D. leucole."l , 2 

2 17 0 0 4 0 Ojl 0 0 2 0 2 9 0 1 5 4 0 4 l 
. 
I M. leidyi 2 

I 
. 

H. filiform I J 7 0 0 4 a o l 0 0 J 0 2 9 0 1 5 4 0 4 1 I 2 

4 7 0 0 4 8 0 l 0 0 8 0 2 9 0 1 5 4 0 4 l I M. species 12 . 
5 7 0 0 4 a o 1 0 0 4 0 2 9 0 1 5 4 0 4 l 9.1 N. succinea 2 

6 7 0 0~ ~0 ~ 00 :i. 0 2 9 0 l 5 4 0 4 l I 
. 
I s. traqilis 12 

7 7 0 0 4 8 0 l 0 J a 0 2 9 0 
. 

l 5 4 0 4 1 I P. gouldi I 2 

17 
. 

a 0 0 4 a 0 1 0 l 7 0 2 9 0 1 54 0 4 l I E. hetercpo 2 

9 7 0 0 4 8 0 l 0 57 0 2 9 0 1 5 4 0 4 1 
. 

31 P. ligni 2 . s. vfridis 10 7 0 0 4 8 0 1 0 0 5 0 2 9 0 1 5 4 0 4 l I 2 . 
ll 7 0 0 4 a 0 1 0 1 8 0 2 9 0 1 5 4 0 4 1 I s. benedict 2 

l2 7 0 0 4 8 0 1 0 3 9 0 2 9 0 1 54 0 4 1 I H. grayi 2 

13 7 0 0 4 8 0 2 0 2 9 0 2 9 0 1 5 4 0 4 1 
. 
I L . hctfmeis 2 

14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 1 5 4 0 4 1 
. 
I P. tubi!ici I 2 

lS 7 0 0 4 8 0 1 0 0 7 0 2 9 0 1 5 4 0 4 1 
. 
I c. capitata 2 . 

16 7. 
: · 

a q. 4· 9 0 5 0 0 6 0 2 9 0 1 54 04' 1 I .I. recurvus 2 

j ~ :": 
. 

c~ leuccpha 17 0: 9 0 5 0 0 7 0 2 9 0 l 5 4 0 4 1 I 2 

?: fJ .. .. 
L. species 2 18 ... - 0 2 9 0 l 5 4 0 4 1 . I . .. 
M. balthica 19 7 0 0 4 9 0 5 0 0 9 0 2 9 0 1 5 4 0 4 l I 2 . 
M. mitchell 2 20 7 0 0 4 9 0 5 0 1 0 0 2 9 0 1 5 4 0 4 1 . 

21 7 0 0 4 9 0 5 0 0 a 0 2 9 0 1 5 4 0 4 1 I R. o.meata 2 . 
M. arena.ria 2 22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 1 5 4 0 4 l I . 
Hydrcbia l 2 23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 1 5 4 0 4 1 I . s. niger 2 24 7 0 0 4 9 0 4 0 2 l 0 2 9 0 l 5 4 0 4 l I 

25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 l 5 4 
. 

0 4 1 I o. obsolra 2 . 
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C3L- euquay c!::ll-2a SC"3pirq 

M c T w R 
0 MC SCE 0 IE E 
E EL uo T u OA p 

~...JNG ~:lATE TIME PF &.SlN DA SOH N E T I 
stATION NO. 

Y Y MjMjojo 
OF TT SEG!ENI' I S EO T H T 

1?~- 'TOP ~...E H. AS 0 y . . 
X~lr=hl,l3l9ll 9 I o I'+ lo _l"i 1i'714-w o l3lo j2jl13J9J9 !9!717lo Ojljl I8 IAI I l 

L\TI'IUOE I IDNGI'IUDE ~"ENCE 

sjs 1 o 0 DjMjM s sjs ~""'!BER 
D 0 M MS 

3 9 I 33 '7l 1 o 7 6 _1213 4-7: I I I 11 

s 
p v. VAI1JE 5 N 
E s A R E u c p p R M 0 =r Nor.e Present E 8 M 
I M H c E I E u 1 • v~ Ab\mdant M B 
E E y L c A T N 2 = Abun:lant A E E s D L A I B H I 3 • Present: R N R 

I u s E L 0 T K c 
" A M s s E D s s E :r 

27 7 0 0 5 3 0 7 0 1 1 0 2 9jo 1 5 4 0 4 1 I ~1. B • .improvis 12 . . 
28 7 0 oj5 3 0 7 0 l 2 0 2 9 0 l 5 4 0 4 1 ~I B. suba.l.bid 2 . 
29 7 0 0 5 3 1 4 0 5 4 0 2 9 0 l 5 4 0 4 1 I L. americar1 2 

30 7 0 0 5 3 l 6 0 1 2 0 2 9 0 l 5 4 0 4 l I c. polita 2 . 
31 7 0 0 5 3 1 6 0 3 0 0 2 9 0 1 5 4 0 4 l I c. luni!rcn 2 . 

E. trilcba j2 33 7 0 0 5 3 l 6 0 2 4 0 2 9 0 l 5 4 0 4 l I . 
34 7 0 0 5 3 1 7 0 2 6 0 2 9 0 l 5 4 0 4 l I N. biartic:u 2 . 

I G. pa.lustri 35 7 0 0 5 3 l 7 0 0 3 0 2 9 0 l 5 4 0 4 l I 2 . 
36 7 0 0 s 3 l 7 0 l 6 0 2 9 0 l 5 4 0 4 l I L. plnMicno: 2 

37 7 0 0 5 3 l 7 0 l 3 0 2 9 0 15 4 0 4 l II c. l='~l"'!!!c+--o-a j2 

38 7 0 0 5 3 l 7 0 3 3 0 2 9 0 l 5 4 0 4 1 
. 
I G • cia.iberi 2. . 

G. t.igrirnls 39 7 0 0 5 3 l 7 0 2 0 0 2 9 0 l 5 4 0 4 1 I 2 

40 7 0 0 5 3 1 7 0 2 2 0 2 9 0 l 54 0 4 l 
. 
I M. ni,.tida 2 . 

41 7 0 0 5 3 1 6 0 2 1 0 2 9 0 1 5 4 0 4 1 I c. almyra 2 

42 7 0 0 5 3 1 7 0 2 5 0 2 9 0 1 5 4 
. 

0 4 1 I M. edwardsi 2 

43 7 0 0 5 4 2 4 0 0 1 0 2 9 0 l 5 4 
. 

0 4 1 31 c. species 2 

44 7 9' p :5- j 1 9 0 1 4 0 2 9 0 1 5 4 0 
. 

4 1 I . R. han'isi 2 

.. ------· 0.:· s IJ r;. ~ 5 
. 

G. JIIJCt'CI'Iat 45 7 ; o. I/ 0 0 2 9 0 l 5 4 0 4 l I . . 2 . -.. . 
·o . 

c. caspia 46 7 0 3 3 0 l 0 0 1 0 2 9 0 1 5 4 0 4 l 21 2 

47 7 0 0 3 3 0 l 0 0 2 0 2 9 0 1 5 4 
. 

0 4 l I G • 1"l-::mci cr- 2 . 
s. elliptic 2 48 7 0 0 3 5 0 5 0 3 l 0 2 9 0 l 5 4 0 4 1 I . 
M. tmJ..is 2 49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 l 5 4 0 4 l I 

50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 l 5 4 
. 

0 4 l It v. pa.vida 2 . 
2 7 0 0 2 9 0 l 5 4 0 4 l I 

7 0 0 0 2 9 0 1 s 4 0 4 I I 2 . 
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em.- euguay cbl-la 

M c T WR 
D MC sc E 0 IE E 
E EL uo T u .D AP 

sr.MP'LING DATE TIME PF BASIN DA BO H N E TI 
STATION NO. OF TT SEG!ENI' IS EO T H T 

.gr; • SoTiaH Y Y Ml!1jO 0 SAMPU: H. AS 0 '{ . . 
Xl:x:IF"I3I,I3lil I 9 1 o 1&+-!o <1 I l'll~t-1~ oj~ Oj2jll31919!917 7jo oj1 ll IBiA I l 

I.ATl'lUDE IDNGrruDE ~ 
0 OM M s sts DO 0 MjMIS s_ls 
3 9 I 3 3 7! 0 7 6 ::dg !If- '1! I I I 11 

s 
p v VAllJE s N 
E s A R E u c p p R M o = None Present E 8 M 
I M H c E I E u 1 .. v~ Aburx!aM. M B 
E E '{ L c A T N 2 "" Abun:1ant A E E s 0 L A I 8 H I 3 -Present R N R 

I u s E L 0 T K c 
~ A M s s E 0 s . s E Tf 

1 j 7 0 0 3 3 ' 0 3 0 2 8 0 2 9 0 l 5 4 0 4 1 I o. leucolen , 2 

2 7 0 0 4 0 0 1 0 0 2 0 2 9!0 1 5 4 0 4 1 I M. leidyi j2 
3 7 0 0 4 8 0 1 0 0 3 0 2j9jO l 5 4 0 4 1 

. 
I H. filifor.n 2 

7jO 0 2j9 
. 

M. species 12 4 0 4 8 0 l 0 0 8 0 l 5 4 0 4 1 I 
7jo 

. 
N. suo::il1ea j2 5 0 4 8 0 10 0 4 0 2 9 0 l 5 4 0 4 l 31 

6 7 0 Oft ~~ ~ 00 f:l 0 2 
. 

s. fragi.l..is I 12 9 0 1 5 4 0 4 l I . 
P. gculdi j2 7 7 0 0 4 8 0 1 0 3 8 0 2 9 0 1 5 4 0 4 1 I . 

8 7 0 0 4 a o 1 0 1 7 0 2 9 0 1 5 4 0 4 1 I E. heteropo 2 

9 7 0 0 4 8 0 1 0 5 7 0 2 j9 0 1 5 4 0 4 l ~~ P. ligni 2 

10 7 0 0 4 a o l 0 0 5 0 2 9 0 15 4 0 4 1 31 s. midis 12 . 
ll 7 0 0 4 8 0 1 0 1 8 0 2 9 0 1 54 0 4 l I s. benedict 2 . 
12 7 0 0 4 8 0 1 0 3 9 0 2 9 0 1 54 0 4 1 I H. g:ra.yi 2 . 

L. hot~ lJ 7 0 0 4 a 0 2 0 2 9 0 2 9 0 1 54 0 4 1 I . 2 . 
p. tubitici 14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 l 5 4 0 4 l 31 2 . 
c. capitata 15 7 0 0 4 8 0 l 0 0 7 0 2 9 0 l 5 4 0 4 l I 2 . 

16 7, 0 0. 4 9 0 5 0 0 6 0 2 9 0 l 5 4 0 4 1 I I.~ 2 

I~ -0- 1..4. ~ 
. c·. leuo::pha 17 1 0 5 0 0 7 0 2 9 0 1 5 4 0 4 1 I 2 

11= . 
L. species 18 tr 0 2 9 0 1 5 4 0 4 l . I . 2 . 
M. balthica l9 7 0 0 4 9 0 5 0 0 9 0 2 9 0 1 5 4 0 4 l I 2 . 
M. mitchell 20 7 0 0 4 9 0 5 0 l 0 0 2 9 0 1 5 4 0 4 l 2 

21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 1 5 4 
. 

o· 4 1 I R. cuneata 2 

22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 1 5 4 
. 

0 4 1 I M. arenaria 2 

23 7 0 0 4 9 0 4 0 l 9 0 2 9 0 1 5 4 
. 

0 4 1 I Hydrt;lbia 2 . s. niger 2 24 7 0 0 4 9 0 4 0 2 l 0 2 9 0 1 5 4 0 4 l I . o. cbsolra 2 25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 1 5 4 0 4 1 I . 
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C9Ir D.Jguay cbl-2a sc::apl.n;1 

M c T WR 
D MC SCE 0 I EE E EL UOT u DA p 

SAMPT....JNG OAl'E TlME p F BASIN DA BO H N E T I 
STAl'ION NO. OF TT ~ IS E O T H T 

as- Bo-rrot1 'l YjMjM jD 0 ~ H • AS 0 Y. . . 
x~jFj:aj6lalsl I '1 I Ia lt~-Jo 9 ,,., 14-19 PIS Ol2lll319191917 7Jo Ojljll IBIAI I l 

I.XITIUDE I I.DNGI'l:t.mE ~ 
DO M MS SIS I D DD M MJslsJs 
3 9 I 3 3 rr! l 0 7 6 2 3lli-h! I I I 11 

s I 

p V· VAilJE s N 
E s A R E u c p p R M o = None Prese."lt E 8 M 
I M H c E I E u l. • v~ Ab.mdant M B E . E Y. L c A T N 2 = Abufxiant A E E s D L A I B H I 3- Present R N R 

I u s E L 0 T K c 
" A M s s E D 5 5 E ,. 
27 7 0 0 5 3 0 7 0 1 l 0 2 910 1 5 4 0 4 l 2.1. B. .ill;lrcvis . 12 
28 7 0 0 5 3 0 7 0 l 2 0 2 9 0 l 5 4 0 4 lj l3i B. sul::al.bi d I J2 
29 7 0 0 5 3 l. 4 0 54 0 2 9 0 l 5 4 0 4 l.j I L. cmerican I 121 
:30 7 0 0 5 3 l 6 0 l 2 0 2 9 0 l 5 4 0 4 l 

. 
I c. polita 2 

Jl 7 0 0 5 J l 6 0 3 0 0 2 9 0 l 5 4 0 4 l C. lnn;~n I 21 
33 7 0 0 5 3 l 6 0 2 4 0 2 9 0 l 5 4 0 4 l E. t:ilcba J2 
34 7 0 0 5 3 l 7 0 2 6 0 2 9 0 l 5 4 0 4 l N. b.iartiOJ I 12 

35 7 0 0 5 3 l 7 0 0 3 0 2 9 Ojl 5 4 0 4 l G. palustri 12 
36 7 0 0 5 3 l 7 0 l 6 0 2 9 0 l 5 4 0 4 l L. plUI!lUSOS 2 

37 7 0 0 5 3 l 7 0 l 3 0 2 9 0 l 5 4 0 4 l I c. lacust:'e 2 

38 7 0 0 5 3 l 7 0 3 3 0 2 9 0 l 5 4 0 4 l 
. 
I G. daiberi J2 

39 7 0 0 5 3 17 0 2 0 0 2 9 0 l 54 0 4 l 
. .;, G. ~ .. .:..us 12 

40 7 0 0 5 3 17 0 2 2 0 2 9 0 l 5 4 0 4 l 
. 
I M. nitida 2 . 

41 7 0 0 5 3 l 6 0 2 l 0 2 9 0 l 54 0 4 l I c.~ 2 

42 7 0 0 5 3 17 0 2 5 0 2 9 0 l 5 4 0 4 
. 

l I M. edwardsi 2 . 
c .. species 43 7 o. 9. ~ ~ 2 4 0 0 l 0 2 9 0 l s 4 0 4 1 31 2 .. 

6 
. 

R. han'isi 44 J 0. s :3 l 9 0 l 4 0 2 9 0 l 5 4 0 4 l - I· 2 

45 1.. -cr o· l5. j I/ ,. l? ~ '6 0 2 9 0 l 5 4 
. 

0 4 l I G. llll.lC:rCnat 2 

46 7 0 0 J 3 0 l 0 0 l 0 2 9 0 l 5 4 
. 

0 4 l II c. caspia 2 

47 7 0 0 3 3 0 1 0 0 2 0 2 9 0 l 5 4 0 4 1 
. 
I G.~~;~ 2 

48 7 0 0 3 5 0 5 0 3 l 0 2 9 0 1 5 4 0 
. 

4 1 I S a11 it+it"' . - .. - 2 

49 7 0 a· 6 6 0 2 0 0 1 0 2 9 0 l 5 4 
. 

0 4 1 21 M. tenuis 2 

so 7 0 0 6 6 0 2 0 0 2 0 2 9 0 l " s 4 0 4 1 3i v. pavida 2 . 
2 7 0 0 2 9 0 l 5 4 0 4 1 I . 
2 7 0 0 0 2 9 0 1 s 4 0 4 l I . 
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c&r- tu;t:ay d::l.-1 

s c~ 
c TW R D MC 0 !E E 

E EL UOT u DA p 
SAMP'I"...lNG CAn: 'l"D!E PF BASIN DA BDE N E T I 
STA!:tON NO. OF TT sa:i!Em' IS EO 'l' H T 

51 YIY MjMjDjD SMPIE H • AS D y . . 
xt:rlFj5j'TIIIol I l<tl1 · ojejtl2l t iS'II 13 oj&IOI211IJI91919l717IO!olllll IBIAIE: Jjlj 

WTl\JCE I ~ ~c::: 
NCMEER ojojMjM s s1s 1 ojo DjM MjS sjs 

J 1911 15 3 9~ 1 oj7 6j'l ols '1~ l I I 11 

s 
p v- : s N 
E s A E u 
c p p R M G«as . (;ff416 c;MS a M 
I M H c E I E u •.1 •2. •s B 
E E y L c ' T N E E A 

v ~ s D L A I B H I N R 
I u s E L . 0 T c .a A M s s E 0 s E , 

l 7 0 0 J!J. oj3 0 2 8 0 2 91o1o 6 4 0 0 Jj I D. leuo::le."l I I 12 
2 7 o1o 4 o1o11 0 Oj2 0 2j9 0 0 64 0 0 3 I I M. leiC:yi I I 12 

3 7IOIOI4I&Io ljOjO JIOj2j9 0 0 6 4 0 0 Jj I I E. tili!ot:11 I 12 1 
4 ~7 0 0 4 8 01 o o18 o 2191o 0 6 4 0 0 3 I I M.. species I I I 121 
5 7 0 Oj4 8 01 o1o 4 0 2 9 o1o 64 0 0 Jl ~ I N'. suc::i.Ma I I 12 

6 7 o1o 4-18'1~ ~~ o I 02 9 0 0 6 4 0 OJ I s. t:aqilis I 12 
7 7 0 04 8 0 1 0 3 8 0 2j9 0 0 6 4 0 0 3 I P. gculdi I 12 

8 70 0 4 80 10 17 0 2j9 0 0 6 4 0 0 J E. bete..."'l:pp I 12 
9 7 0 0 

"' 
8 0 10 57 0 2 9 0 0 6 4 0 0 3 I P. l.igni 12 

10 7 0.0 4j8 0 l 0 0 s 0 29 0 0 6 4 0 0 3 ' If. s. vfridis I I I 12 
ll 7 0 0 4 8 01 0 1 s 0 29 0 0 6 4 0 0 J I S. bet"ledic± I I 12 

l2 7 0 0 4 8 0 l 0 3 9 0 2 9 0 0 6 4 0 0 3 R.~ I 12 
t' 

l.:l 7 0 0 48 0 2 02 9 0 2 9 0 0 6 4 0 0 3 L.~ I 2 

14 7 00 4 8 0 2 02 3 0 2 9 0 0 6 4 0 0 3 P. tt±l~..,4ci 12 
l5 7 0 0 4 8 0 l 0 0 7 0 2 9 0 0 6 4 0 0 3 c. capitata. 12 
16 7 0 o. 4 ' 9. 0 ! 0 0 6 0 2 9 0 0 6 4 0 ·a 3 I~~ j2 
1.7 7 ~ .. ~ .. t 0 s 00 1 0 2 9 0 0 6 4 0 0 3 C; le'C::§ila 12 
18 7 0 .• ' 0 2 9 0 0 6 4 0 0 3 I.. sr-des 12 
19 7 0 0 49 0 ! 0 0 9 0 2 9, 0 0 6 4 0 0 3 f M. balthica 2 

20 7 0 0 4 9 0 ! 0 l. 0 0 2 9 0 0 6 4 0 0 3 l M. mitc:!lell 2 

21 7 0 0 4 9 0 s 0 0 8 0 2 9 0 0 6 4 0 0 3 . I l5 8 R. c:unaata 2 

22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 0 6 4 0 0 3 M. uenaria .. 2 

2J 1 0 0 4 9 0 4 0 l 9 0 2 9 0 0 6 4 0 0 3 ~ia 2 

24 7 0 0 4 9 0 4 0 2 l. 0 2 9 0 0 6 4 0 0 3 s. !W;er 2 

2S 1 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 3 c. c:t:sc:ura 2 
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0 
M c T w R. 

E 
MC sc E' 0 I f E EL tro T u 0 p 

Si'~MF..,,NG OA.l:E 'l'.IME PF BASIN OA BO H N E T I 
STA:l'ICN NO. 

y YIMIMIOIO 
OF TT ~ :IS E 0 T H T 

Sl SMP!Z H • AS 0 y . . 
X!riFisl'tll lo I I i'f llole l112lll310f' o~ jo j2jlj:3j9j9j9j7 1jo Ojlj11 BjA E'jl l 

IA1'nUCE ~ ~ 
ojo M M s sjs 0 ojo M M s sjs 

3j9 15 s ,! 0 7j6 zo K '1~ I I I T1 

s 
p V· s N 
E s A : - E u 
c p p R M. GtMS G"AAS t;R,q.S : 8 M 
I M H c E I E u t!. •2. ....-a s 
E E y L c A T N E E 
s 0 L A I B H I v. mE N R 

I u s E L 0 T c 
"" A M s s E 0 s E 
'!I" 

27 17 0 0 5 3 0 7 0 l 1 0 2j9 0 0 6 4 0 0 3 I I B.~ I 12! 
28 j7lolol5 3 0 7loll 210 2 9 0 0 6 4 0 0 3 I B. S1ll::a.lbid I 12 

29 j7 0 0 5 3 14 0 5 4 0 2j9 ojo 6 4 0 OjJI L. amer-l-Carl I I 12! 
30 7 0 0 5 :3 l 6 Oil 2 0 2 9 0 0 6 4 0 0 3 I I c. pollta I j2 
31 7 0 0 5 3 1 slojJ o o12 9 0 0 6 4 ojo 3 I I C. ltmi~ I 12 
33 70 0 5 3 1 6 0 2 4 0 2 9 0 0 6 4 0 0 3 I I E. t:ilcba I I I 12 
34 j7 0 0 5 3 17 0 2 6 0 2 9 0 0 6 4 0 0 3 I N. b;,.,-+.;,.., I l21 

35 7 0 0 5 3 17 0 0 3 0 2 9 0 0 6 4 0 0 3 G. palust:i I I 12 
36 7 0 0 5 3 17 0 1 6 0 2 9 0 0 6 4 0 0 3 1 I L.pl: I j:z 
37 7 0 0 5 3 1 7 0 l 3 0 2 9 0 0 6 4 0 0 3 c. " L ·1 I 12 ........... 

38 7 0 0 53 17 0 3 3 0 2 9 0 0 64 0 0 3 G. dail:leri 121 

39 7 0 0 5 3 l 7 0 2 0 0 2 9 0 0 64 0 0 3 G.~ j2 
l . 

40 7 0 0 5 3 J. 7 02 2 0 2 9 0 0 6 4 0 0 3 M. nitida 2 

41 7 0 0 5 3 l 6 0 2 l 0 2 9 0 0 6 4 003 2 \ 2. c.~ j2 
42 7 0 0 5 3 1 7 0 2 5 0 2 9 0 0 6 4 0 0 3 M. edwudsi I 2 

43 7 :~t f . 5 4· 2 4 0 0 l 0 2 9 0 0 6 4 0 0 3 - c. species I 12 

44 7 (1 a 5" ~ l 9 0 1 4 0 2 9 0 0 6 4 0 0 3 R: harrlsi I 12 

45 7 () fa: ~· 3· ' .., 0 + ~5' 0 2 9 0 0 6 4 0 0 3 . G. 2 

46 7 0 0 :3 3 0 1 0 0 1 0 2 9 0 0 6 4 0 03 c. c::asp~ j2 

47 7 0 0 :3 3 0 J. 0 0 2 0 2 9 0 0 6 4 0 0 3 G • .-...... of_. 2 

48 7 0 0 3 5 0 5 0 3 1 0 2 9 0 0 6 4 0 0 3 
s _,, {,.,r._i~ . . 12 

49 7 0 0 6 6 0 2 0 0 l 0 2 9 0 0 6 4 0 0 3 ~ M. tRrUis 2 

so 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 1 v.~ 2 

7 0 0 2 9 0 0 6 4 0 0 3 2 

7 0 0 0 2 9 0 0 6 4 0 0 3 2 

... 
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M c T w R D MC S C E 0 :r E E 
E EL UOT u D A p 

~~ ~ TJl1E PF BASIN OA BDH N E T :r 
STA1'I NO. OF TT S?.X:-!E:Nr :rs EO T H T 

52 y YIMIMIDID SM!?T...E H. AS D y . . 
xj:rjFI5lL~-lol' I I '1 1loleltl2111'+-l5l9 ll2lol2l1l~l9l9l9l717lo o_!1j1 IBIA ~ l 1 

IXITlUCE UN:&I'!Ut!E ~ 
ojo M M s sjs 0 o DjM!MiS sjs 
3j9 I[$ ~ s! 0 7 6j~ !o 13 !5; I I I 11 

s 
p V- s N 
E s A E u 
c p p R M ~s 'RAIS c;MS 8 M 
I M H c E I E u 

·~ •2 ·~ B 
E 'C' y L c .. T N E E i5 

A 

v ~ s L A I B H I N R 
I u s E L. 0 T c 

.a A M s s · E 0 s E 11' . 
1 7 0 0 3 3 Oj3 0 2 8 oj2 9 ojojs 4 0 ol31 I D. le::.c:ole."l I I 12 .. 
2 7 0 Oj4jO 0 1 0 0 2 Ol2j9jO 0 6 4 0 0 3j I I M. le.idyi 12 
3 7jojo 4 8jOI1 0 0 3 oj2l9jojo 6j4 ojol31 I I ~ 11. I I I E. filifcmn I 12 
4 7 0 0 4j8 0 1 0 0 a o 2j9IO 0 6 4 0 0 3j I I M. species I 12 

s ~110 0 4 a Oj1IO 0 4 0 2 9 ojol6 4 0 0 31 ' 12 I I 3 N. Sllc::i nea I j2 
6 7 0 0 + 8'jo-j~ 9-9 I 0 2 9 0 0 6 4 0 0 Jl I s. :O:aqil.is I 12 
7 7 0 0 4 8 0 10 3 a 0 2 9 0 0 6 4 0 0 3 I P. gcul.cti I j2 
8 7 0 0 4 8 0 lO 17 0 2 9 0 0 6 4 0 0 ~I I ~ E. hete...""CpC 2 

9 7 0 0 4 8 0 10 5 7 0 2 9 0 0 6 4 0 013 liS 15 l 15 P. ligni I I 12 

10 7 0 0 4 8 0 la a 5 0 2 9 0 0 6 4 003 :22 Cf I o s. v:iiidis j2 

lll 7 a o 4 8 0 1 0 l a 0 2 9 0 0 6 4 0 0 3 I s . l::lened.ic:t I 12 
l2 7 0 0 4 8 01 0 3 9 0 2 9 0 0 6 4 0 0 3 I E. q:raYi. 12 
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ll 7 0 0 4 s 0 l 0 l 8 0 2 9 0 0 6 4 0 Oj3j \ I s. benedict I 12 . 
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2S 7 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 3 D. cbsc:ura 
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35 17 0 0 5 3 l.7 0 0 3 0 2 9 0 0 6 4 ala 3 I G. pa.lust:ri I j21 
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I 
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39 7 0 0 5 3 17 0 2 0 0 2 9 0 0 64 0 0 3 G. t:iqrlnus 121 
\: . 
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48 7 0 0 3 5 0 5 0 3 1 0 2 9 0 0 6 4 0 0 3 S. elliptic 2 

49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 0 6 4 0 0 3 .J e M. term.is 12 

so 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 v. pavida 2 

7 0 0 2 9 00 6 4 0 0 3 12 

7 0 0 0 2 9 0 0 6 4 0 0 3 2 
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36' 70 0 !5 3 1 7 0 l 6 0 2 9 0 0 6 4 00 J I '1 .3 L. pllmJUSOS I I I 121 
37 7 0 0 53 17 0 l 3 0 29 0 0 6 4 0 0 3 c. 1,.!-,,........,_ ,. 

I 121 

38 7 0 0 5 3 17 0 3 3 0 2 9 0 0 6 4 0 0 3 G. daiberi 12 
391 7 0 0 53 17 0 2 0 0 2 9 0 0 6 4 0 0 3 G. tigrlms j2 

\: 

40 7 0 0 5 3 17 02 2 0 2 9 0 0 6 4 0 0 J M. nitida I 121 
411 7 0 0 5 3 l 6 02 l 0 2 9 0 0 6 4 0 0 3 c. allll'fl'3. Jzr 
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9 ~7 a o 4 8 0 l a s 7 0 2 9 0 0 6 4 a o 3 I P. ligni I 12 
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20 7 0 0 4 9 0 5 0 1 0 0 2 9 0 0 6 4 0 0 3 M. mitc:ball 2 

21 7 0 0 4 9 0 5 0 0 8 0 29 0 0 64 0 0 3 ~ s ~ 2 2 I Jr'J, R. cuneata 2 
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24 7 0 0 4 9 0 4 0 2 10 2 9 0 0 6 4 0 0 3 s. niger I 2 

25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 J c. cbsc:ura 2 
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37 7 0 0 s 3 17 0 1 3 0 2 9 0 0 6 4 c. l....'..-.. ..... o:: 12 0 0 J 

38 7 0 0 s J l 7 0 J 3 0 2 9j0 0 6 4 0 0 3 G. da.il:e..o-i. I 121 
39 1 0 0 s 3 l 7 0 2 0 0 29 00 64 0 0 J G. tigrlnus I 12 . \. 
40 7 0 0 s 3 l 1 0 2 2 0 2 9 0 0 6 4 0 0 3 M. nitida. I 121 
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so 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 v. pavida I 2 

70 0 2 9 0 0 6 4 0 0 3 2 

7 0 0 0 2 9 0 0 6 4 0 0 3 2 
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50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 2 v. pavida 

7 0 0 2 9 0 0 6 4 0 0 3 

7 0 0 0 2 9 0 0 6 4 0 0 J 
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46 7 0 0 3 3 0 1 0 0 l. 0 29 0 0 6 4· 0 0 3 c. c:aspia 2 
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18 70 0 2 9 0 0 6 4 0 0 3 L. sr-:i" 12 ··--- .1.9 7 0 0 4 9 0 !5 0 0 9 0 2 9. 0 0 6 4 0 0 3 Lf H.. balthica 2 

20 7 0 0 4 9 0 !5 0 1 0 0 2 9 0 0 6 4 0 03 M. mit.Clall 2' 
21 7 0 0 4 9 0 !5 0 0 8 0 2 9 0 0 6 4 0 0 3 . 'l I 'q I 15 R. o.me.ata 2 

22 7 0 0 4 9 0 !5 0 3 2 0 2 9 0 0 6 4 0 03 M. annarla · 2 

23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 0 6 4 0 0 3 :Z Hytb:cbia 2 
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49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 0 6 4 0 03 ~ M. tamis 2 

!0 7 0 0 C5 6 0 2 0 0 2 0 2 9 0 0 6 4 0 0 3 v. pavida 2 

7 0 0 2 9 0 0 6 4 0 0 3 2 

7 0 0 0 2 9 0 0 C5 4 0 0 l 2 
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10 7 0 0 4 8 0 l 00 5 0 2 9 0. 0 6 4 0 0 3 I ~ ~ s.~ I I 2 

ru 7 0 04 8 0 10 l 8 0 2 9 0 0 6 4 003 I s. benedict I 12 

l2 7 0 0 4 8 0 10 3 9 0 29 00 64 003 a:. gr.s.yi 2 
t' 

lJ 7 0 04 8 0 2 0 2 9 0 29 0 0 64 00 31 L.~ I 2 
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23 7 0 0 4 9 0 4 0 l · 9 0 2 9 0 0 6 4 0 0 3 ~ia 2 

24 7 0 0 4 9 0 4 0 2 l 0 2 9 0 0 6 4 0 03 s. ni;er -.. 
25 7. 0 0 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 l c. d:lso:l:ra 
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24 1 0 0 4 9 Q 4 0 2 l 0 2 9 0 0 6 4 0 0 3 s. ni.9ar 
2.5 1 a o 4 9 0 4 0 2 0 0 2 9 0 0 6 4 0 0 3 o. dJsolra 

214 ) 



. 
0 

M c 'r w R Me sc E' 0 I E ~ . E EL 00 1' t:1 D A 
s;;MPI'~ ~ TIME P?" &'SIN OA BD H N E ~ I st'AT!CN m. 

y YjM Mjojo 
OF 1'T ~ IS E: 0 T 'r cre11- Si\MP"..Z H • AS 0 y .. 

x 1 1 1 1 1 1 · r 1 Itt tla sir 12.111'3 Ia 15"11 I' 1o l2j1jJj9j9j9 j7 7lolol1j1 BjAjEJI 1 

wntn:£ !.C:'N:imJCE: ~ 
co M MS sfs DID 0 ~ M s sjs 

3 9 I 'l q o! oj7 6 J '~ Ia~ I .I I 11 

s v p s N 
E: s A . E: u 
c p p R M. GIM6 ~s ~RA-B 8 M 
I M H c E I E u • .1 •2. .63 B 
E E y L c A 'l' N E E: 
s 0 L A I B H I v ~ N R 

I u s E L 0 'l' c 
# A M s s E D s E: 

27 7 0 0 53 0 7 0 1 1 0 2 9 0 0 6 4 0 0 3 I B. ~ ... .ris ~ ~ 
28 1 o1o15 3j0 7 0 1 2 0 2 9 ojo 6 4 0 0 3 I I B. snba]b;rt I 12 

29 7 0 oj5 3j1 4 0 5 4 0 2 9 0 0 6 4 0 Oj31 I L. merica.n I I 12 

30 7 0 oj5 3 1 6 0 1 2 0 2 9 0 0 6 4 o oj3j I I IO I 2 c. p:U.ita I 121 
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35 7 0 0 5 3 1 7 0 0 3 0 2 9 0 0 6 4 0 0 3 G. palustrl I 12 

36 7 0 0 s 3 1 7 0 16 0 2 9 0 0 6 4 0 0 3 '" I~ L.pl I 12! ' , I 

37 7 0 0 s 3 17 0 1 3 0 2 9 0 0 6 4 0 0 3 c. , I 12 
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\: 
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0 2 9 0 15 4 0 4 l I s. fraqil.is 2 . 
P. gculdi 2 1 7 7 0 0 4 s 0 1 0 3 8 0 2 9 0 l s 4 0 4 l I . 

I 12 8 7 0 0 4 8 0 l 0 l 7 0 2 9 0 15 4 0 4 l I E. hetercpo 

9 7 0 0 4 8 0 l 0 57 0 2 9 0 15 4 0 4 l 
. 

31 P. ligni 2 

7 d 
. 

s. vfridis 10 0 4 8 0 l 0 0 5 0 2 9 0 1 5 4 0 4 1 I 2 
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. 
I s. benedict j2 
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. 
I H. qrayi 2 

l3 7 0 0 4 8 0 2 . 0 2 9 0 2 9 0 1 5 4 0 4 l 
. 
I L. hc!f!Deis ~ . 

p, tilbitici 14 7 0 0 4 8 0 2 0 2 ' 3 0 2 9 0 1 5 4 0 4 1 I ~ . 
c. capitata lS 7 0 0 4 8 0 1 0 0 7 0 2 9 0 1 5 4 041 I . 

16 7 0 0 4 9 0 s 0 0 6 0 2 9 0 1 5 4 0 4 1 I I. rec:urvus 

17 7 0 0 4 9 0 5 0 0 7 0 2 9 0 1 5 4 0 4 l .31 c. leuccpha . 
L. species 18 7 0 0 2 9 0 1 5 4 0 4 l I . 
M. balthica 19 7 0 0 4 9 0 5 0 0 9 0 2 9 0 l 5 4 0 4 1 . I . 
M. mitd1ell I 20 7 0 0 4 9 0 s 0 1 0 0 2 9 0 1 5 4 0 4 l 

21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 l 5 4 0 4 1 
. 
I R.amea.ta . 

M. arenaria 22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 1 5 4 0 4 1 I . 
Hydrcbia 23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 l 5 4 0 4 1 I . s. niger 24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 1 5 4 0 4 l I . o. obsolra 25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 1 5 4 0 4 1 I . 
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28 7 o1o 5 3 0 7 0 1 2 0 2 9 0 1 5 4 0 4 l ~i B. suball::lid 2 

29 7 0 0 5 3 l 4 0 5 4 0 2 9 0 15 4 0 4 l 
. 
I L. americarJ 2 

3jl 
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c. pollta 30 7 0 0 5 6 0 1 2 0 2 9 0 1 5 4 0 4 l I 2 . 
31 7 0 0 5 J l 6 0 3 0 0 2 9 0 1 5 4 0 4 l I C. l•mi~ 2 

33 7 0 0 5 3 l 6 0 2 4 0 2 9 0 15 4 0 4 1 E. t:ril.cba 2 

34 7 0 0 5 3 l 7 0 2 6 0 2 9 0 l 5 4 0 4 1 N. b.iar-..iOl 21 
35 7 0 0 5 3 1 7 0 0 3 0 2 9 0 15 4 0 4 l G. palustri 2 

36 7 0 0 5 J l 7 0 l 6 0 2 9 0 15 4 0 4 1 L. plUIIlZSOS 2 

37 7 0 0 5 3 1 7 0 l 3 0 2 9 0 l s 4 0 4 l I c., ...... ~ 2 
I 

38 7 0 0 5 3 l 7 0 3 3 0 2 9 0 1 54 0 4 l G. da.ibari 2 

39 7 0 0 5 3 1 7 0 2 0 0 2 9 0 15 4 0 4 l G. t-im-innc 2 

40 7 0 0 5 3 l 7 0 2 2 0 2 9 0 l 54 0 4 l M. nittida 2 
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2 7 0 0 2 9 0 l !5 4 0 4 l I . 
2 7 0 0 0 2 9 0 1 5 4 0 4 l I . 
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1 5 4 0 4 l I I P. gculdi 12 ,, . 
j2 a 0 0 4 a 0 1 0 1 7 0 2 9 0 1 5 4 0 4 l I E. hetercpc 
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'2.1 P. ligni 12 

10 7 0 0 4 a o 1 0 0 s 0 2 9 0 15 4 0 4 1 
. 
I s. vitidis 2 
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12 7 0 0 4 a 0 1 0 3 9 0 2 9 0 1 s 4 0 4 1 
. 
I H. ~yi 2 
0 

L. hct~ lJ 7 0 0 4 a 0 2 0 2 9 0 2 9 0 1 54 0 4 1 I 2 

14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 l. 5 4 0 4 1 
. 
I P. t:Ubitici 2 . 

l5 7 0 0 4 8 0 1 0 0 7 0 2 9 0 1 5 4 0 4 1 I c. c:apitata 2 . 
16 7 0 0 4 9 0 5 0 0 6 0 2 9 0 1 5 4 0 4 1 I I. recurvus 2 

17 7 0 0 4 9 0 5 0 0 7 0 2 9 0 1 5 4 0 
. 

4 1 ~ c. lauccpha 2 . 
L. species 18 7 0 0 2 9 0 1 5 4 0 4 1 I 2 

l9 7 0 0 4 9 0 5 0 0 9 0 2 9 0 1 5 4. 
. 

0 4 1 1 M. balthica 2 

20 7 0 0 4 9 () 5 0 l 0 0 2 9 0 1 5 4 
. 

0 4 1 M. m.i tdl.ell 2 

21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 1 5 4 0 4 1 I R. ameata 2 

22 7 0 0 4 9 0 5 0 J 2 0 2 9 0 1 5 4 
. 

0 4 1 I M. arenaria 2 
0 

~ia 2 23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 1 5 4 0 4 l I . s. nigar 2 24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 1 5 4 0 4 1 I 
25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 1 5 4 

. 
0 4 1 I o. cbscura 2 . 
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... 

M c T w R 
0 MC SCE 0 IE E 
E EL UOT u 0 A p 

S»!PUNG DATE T!ME PF MSIN DA BDH N E T I 
STATION NO. 

'i 'i M!M DjD 
OF TT SEG1mi' IS EO T H T 

~ 1 -Scrrror1 SAMPT...Z H. AS D '{ . . 
X lt IF_I~·-IS' I d3l l ~ l ajq ,,1 llrt lo 1'7 ojgjoj2j1j3j9 j9j9 j7 710 Ojl 1 BjAI ~ l 

I.X!'I'1UDE LONG nuDE ~ 
0 OM M s sts DJD 0 M M s sjs 
3 9 I 1*- It- {,l Oj7 6 ~ I I , .1 I I I 11 

s 
p v. VAlUE s N 
E s A R E u 
c p p R M 0 .. None Present E a M 
I M H c E I E u 1 - v~ AbJn:lant M B 
E E y L c A T N 2 - Abufx!ant A E E s D L A I B H I 3 -Present; R N R 

I u s E L 0 T K c 
# A M s s E 0 s s E 

27 7 0 0 5 3 0 1 0 l 1 0 2 9 0 l 5 4 0 4 l 31 B. ~rovis 2 

28 1 0 0 5 3 0 1 0 l 2 0. 2 9 0 l 5 4 0 4 l ~! B. subal..bid 2 

29 1 0 0 s 3 l 4 0 54 0 2 9 0 1 5 4 0 4 l I L. aaerican 2 

30 7 0 0 s 3 l 6 0 l 2 0 2 9 0 l 5 4 0 4 l 
. 
I c. polita 2 

31 7 0 0 5 3 l 6 0 3 0 0 2 9 0 l 5 4 0 4 l 
. 
I C. lnnH""'r"ln 2 

33 7 0 0 5 3 l 6 0 2 4 0 2 9 0 l 5 4 0 4 l 
. 
I E. trilcba 2 

34 7 0 0 5 J 1 7 0 2 6 0 2 9 0 l 5 4 0 4 1 N. b i "'':'tiel:. 2 

35 7 0 0 5 3 l 1 0 0 J 0 2 9 0 l s 4 0 4 l G. palustri 2 

36 7 0 0 s 3 l 7 0 1 6 0 2 9 0 15 4 0 4 l L. plUIIIlSCS 2 

37 7 0 0 5 3 l 7 0 l 3 0 2 9 0 1 5 4 0 4 1 I c. , 2 

38 7 0 OS 3 l 7 0 3 J 0 2 9 0 1 54 0 4 l G. da:il:leri 2 

39 7 0 0 5 3 17 0 2 0 0 2 9 0 l 54 0 4 1 G to i t'ft"'i nn~ . . ~ 2 

40 7 0 0 5 3 1 7 0 2 2 0 2 9 0 1 54 0 4 1 M. nitida 2 

41 7 0 0 5 3 l 6 0 2 10 2 9 0 1 5 4 0 4 1 c. alll1yra 2 

42 7 0 05 3 1 7 0 2 s 0 2 9 0 1 54 0 4 1 M. 2 

43 1 0 0 5 4 2 4 0 0 1 0 2 9 0 l 54 0 4 l I c. species 2 

44 7 0 0 5 3 19 0 l 4 0 2 9 0 l 5 4 0 4 l ').j . R. harri.si 2 

45 7 0 D ! J II !1- 0 + 6 0 2 9 0 i 5 4 0 4 1 I G. l:IIJCZ:'a1at 2 . c. caspia 2 46 7 0 0 3 3 0 1 0 0 1 0 2 9 0 1 5 4 941 t· 
47 7 0 0 3 3 0 l 0 0 2 0 2 9 0 l 5 4 

. 
0 4 1 " G. ...... 2 . s. Allintk 2 48 7 0 0 3 5 0 5 0 3 1 0 2 9 0 l 5 4 0 4 1 31 -..-. 

M. ten.ti.s 2 49 1 0 0 6 6 0 2 0 0 1 0 2 9 0 l 5 4 0 4 l 1.1 
2 

. v. pavida 2 50 7 0 0 6 6 0 2 0 0 0 2 9 0 l· 5 4 0 4 l 21 . 
2 7 0 0 2 9 0 l 5 4 0 4 1 I . 
2 7 00 0 2 9 0 l s 4 0 4 l I . 
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C3!r tu;uay cbl-la 

M c T WR 
0 MC SCE 0 IE E '1:' EL UOT u DA p 

S»!PLLNG DATE TD!E p F BAS!N DA BDH N ETI STATION NO. 
'i 'i MjM ojo 

OF TT smmn' IS EO T H T 1<'3 ~ ,.-op SM1P!.Z H. AS c '{ . . 
Xj'I.!FI'I-15"11 l'rl I 9 I o jq I 1'2 tlrti?-11 ol3 OJ2 !l_l3l9 j9J9 j7 7 jo Ojl jl BjA 211 

L\TI'1UDE I.DNG!'!UCE 
~ 

0 C MjMjS SIS c 0 CM M s sjs 
3 9 I ltrl'3 2~ 0 7 6 ~ I '2. 3! I I I 11 

s 
p v VAIDE s N 
E s A R E u c p p R M o • None Present E 8 M 
I M H c E I E u 1 • v~ Aburldani:. M B 
E E '{ L c A T N 2 ""Abundant A E E s 0 L A I B H I 3 -Present R N R 

I u s E L 0 T K c 
~ A M s s E c· s s E It 

l 7 0 0 3 3 0 3 0 2 8 0 2 9 0 1 5 4 0 4 1 ~ c. le!JCOlen 12 
2 7 0 0 4 0 0 l 0 0 2 0 2 9 0 l 5 4 0 4 1 I M. leidyi 2 

3 7 0 Oj4 8 0 1 0 0 3 0 2 9 0 l 5 4 0 4 1 I H. !ili!cn:m 2 

4 7 0 0 4 8 0 1 0 0 8 0 2 9 0 1 5 4 0 4 1 
0 

I M. species 2 
0 

5 7 0 0 4 8 0 1 0 0 4 0 2 9 0 1 5 4 0 4 1 ~ N. suc::inea 2 

6 7 0 Oi ~~ ' 0~ ~ 0 2 9 0 1 5 4 0 4 1 s. ~is 2 

7 7 0 0 4 8 0 l 0 3 8 0 2 9 0 l 5 4 0 4 l P. gculdi 2 

8 7 0 0 4 8 0 l 0 l 7 0 2 9 a 1 5 4 a 4 l E. hetercpo 2 

9 1 a 0 4 8 0 l 0 5 7 0 2 9 0 15 4 0 4 l p, lic;ni j2 

10 7 0 ·o 4 8 0 l 0 0 s 0 2 9 0 1 54 0 4 1 s. vU:idis 2 

11 7 0 0 4 8 0 l 0 1 8 0 2 9 0 1 5 4 0 4 1 s. benedict 2 

12 7 0 0 4 8 0 1 0 3 9 0 2 9 0 1 54 0 4 1 H. qrayi 2 

13 7 0 0 4 8 0 2 0 2 9 0 2 9 0 1 54 0 4 1 L. bo!tmeis 2 

14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 1 54 0 4 1 P. tUbitici 2 

1S 7 0 0 4 8 0 1 0 0 7 0 2 9 0 15 4 0 4 1 I c. capitata 2 . 
16 7 0 0 4 9 0 5 0 0 6 0 2 9 0 1 5 4 0 4 1 I I. recurws 2 . 
17 7 0 0 4 9 0 5 0 0 7 0 2 9 0 1 5 4 0 4 l I c. leuccpha 2 . 

L. species 2 18 1 0 0 2 9 0 1 5 4 0 4 l I 
l9 1 0 0 4 9 0 5 0 0 9 0 2 9 0 1 5 4·. 

. 
0 4 1 I M. balthica 2 . 

· M. mitchell 2 20 7 0 0 4 9 0 5 0 l 0 0 2 9 0 1 5 4 0 4 1 

21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 1 5 4 
. 

0 4 1 I R. c::uneata ~ . 
M. arermria . 

22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 l 5 4 0 4 1 I . . 
HydJ:cbia 23 7 0 0 4 9 0 4 0 l 9 0 2 9 0 l. 5 4 0 4 1 I . s. niger 24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 l 5 4 0 4 l I . o. obsalra 25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 l 5 4 0 4 l I . 
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M c T WR 
0 MC SCI: 0 I EE 
:E EL UOT u 0 AP 

~ MTE TIME p F BASIN OA BO H N E T I 
S'IM'ION NO. OF TT S!QIENl' IS EO T H T 

1?'3~ Top 'i 'i M Mjojo 5}.MPIZ H. AS 0 'i . . 
X l:tl Fj£; Is-I I 1&+-1 I 9 I o 'ii'lllz lj'7jll7 ol3loj2j1j3j9j9I9J7 7jo Oj1j1 8 jA 12. l 

r.xr:rruDE IDNGI'IUOE ~ 
0 DjM M s sjs 00 o MJM!s sjs 
J 9jf '+ 3 ~! 0 7 6 211 12 3: I I I 11 

s 
.P v VAIIlE s N 
E s A. R E u 
c p p R M 0 ::1 None Present E 8 M 
I M H c E I E u 1 • v~ AbJndant M B 
E E 'i L c A T N 2 - Abl.lndant A E E 
s 0 L A I 8 H I 3 .. Pl:eserte R N R 

I u s E L 0 T K c 
# A M s s E 0 s s E 

27 7 0 0 5 3 0 7 0 l l 0 2 9 a 1 s 4 0 !- 1 31 8. improvis 21 
28 7 0 0 5 3 0 7 0 1 2 0 2 9 0 1 5 4 0 4 1 1. B. suba.ll:lid 2 

29 7 0 0 5 J l 4 0 54 0 2 9 0 1 5 4 0 4 1 L. cmmiC2U'l 2j 

30 7 0 0 5 3 l 6 0 l 2 0 2 9 0 1 5 4 0 4 l c. pclita I 2 

Jl 7 0 0 s 3 l 6 0 J 0 0 2 9 0 l 5 4 0 4 l C. ltmi""""" 21 
33 7 0 0 5 3 l 6 0 2 4 0 2 9 0 l 5 4 0 4 l E. triJ.cba I 2! 

34 7 0 0 5 3 l 7 0 2 6 0 2 9 0 l 5 4 0 4 l N. biarticu 2 

35 7 0 0 s 3 l 7 0 0 J 0 2 9 0 15 4 0 4 l G. palust:ri 2 

36 7 0 0 s 3 1 7 0 1 6 0 2 9 0 l 5 4 0 4 1 L. plUIIIlSOS 2 

37 7 0 0 s 3 l 7 0 l 3 0 2 9 0 1 5 4 0 4 1 I c. 1~·~ 2 

JS 7 0 0 5 3 1 7 0 J J 0 2 9 0 1 5 4 0 4 1 I G. c:!a.ibarl 2 . 
G. tigrirJus 39 7 0 0 5 3 1 7 0 2 0 0 2 9 0 l 5 4 0 4 l I 2 . 
M. nitida 40 7 0 0 5 3 l 7 0 2 2 0 2 9 0 l 5 4 0 4 l I 2 

41 7 0 0 5 3 l 6 0 2 10 2 9 0 l 54 0 4 l 
. 
I c. almyra 2 

42 7 0 0 s 3 17 0 2 5 0 2 9 0 l s 4 
. 

0 4 l I M. edwa.tdsi 2 . c. species 43 7 0 0 5 4 2 4 0 0 l 0 2 9 0 1 54 0 4 1 I 2 

44 7 0 0 5 3 l 9 0 l 4 0 2 9 0 1 54 0 4 l ai R. harrisi 2 

45 7 0 D ! J I/ ' " + '6 0 2 9 0 1. s . 
4 0 4 1 I G. lii.JCrQnat 2 

46 7 0 0 J 3 0 l 0 0 l 0 2 9 0 1 s 4 0 4 1 ~i c. caspia 2 

47 7 0 0 3 3 0 l 0 0 2 0 2 9 0 1 s 4 0 4 1 31 G. ICi" 2 . s. •11 i nto.i~ 2 48 7 0 0 3 s 0 5 0 3 l 0 2 9 0 1 5 4 0 4 l I . . 
M. tarl.1i.s 2 49 7 0 0 6 6 0 2 0 0 l 0 2 9 0 l 5 4 0 4 1 31 . v. pavida 2 50 7 0 0 6 6 0 2 0 0 2• 0 2 9 0 l 5 4 0 4 1 I I . 

2 7 0 0 2 9 0 l 5 4 0 4 l I . 
2 7 0 0 0 2 9 0 l s 4 0 4 l I . 

221 



c:sr.- ruguay cbl-la Sc:apinq 

M c T w R 0 MC s c E 0 IE E E EL uo T u DA p 
Si\MPT'....ING DAn: TIME PF BASIN DA BD H N E TI 
STATION NO. OF TT ~ IS E 0 T HT 

1{~- 8a"T"l'bl"t '{ '{ M MIDID SN1P!.E H • AS 0 '{ . . 
XlJ:jF"!'flsll !11-l I q I 0 91112 lj~"d?.l'1 oi'O' Ol2j1jJj9 !9l917 'lo 01111 BjA 2 1 

L\Tl'lUDE LONGI'lUCE ~ 
0 OM M s sjs DO 0 M M s SIS 

J 9 I 

'* 
'3 2! 0 7 6 2 I 2 3! I I I 11 

s 

4 . 

p v VAII.lE s N 
E s A R E u c p p R M 0 • None Present E 8 M 
I M H c E I E u 1 • v~ At:lUn:iam:. M B 
E E '{ L c A T N 2 - Al:::lufmnt A E E s 0 L A I B H I 3 ... Present R N R 

I u s E L . 0 T K c 
" A M s s E D s s E .. 
l 17 0 0 3 3 0 3 0 2 8 0 2 9 0 l 5 4 a 4 l 

J 
o. letJCX)le."l 12 

2 7 0 0 4 0 0 1 0 0 2 0 2 9 0 l 5 4 0 4 l I M. leidyi 12 
:r 7 0 0 4 8 0 1 0 0 3 0 2 9 0 15 4 0 4 1 

. 
I H. t.i.l.i!OJ:m 12 . 

M. species 12 4 7 0 0 4 8 0 1 0 0 8 0 2 9 0 l 5 4 0 4 l I . 
5 7 0 0 4 8 0 1 a a 4 0 2 9 0 l 5 4 0 4 l 21 N. suc:cil1ea 12 
6 7 0 Oo!f 4(~ ' 0~ ~ 0 2 9 0 l 5 4 0 4 1 

. 
I s. traqiJ.is I 12 . 

p, gcul.di 12 7 7 0 0 4 8 0 l 0 3 8 0 2 9 0 15 4 0 4 1 I . 
E. hetarcpo 12 8 7 0 0 4 8 0 10 l 7 0 2 9 0 15 4 0 4 l I . 
P. ligni 12 9 7 0 0 4 8 0 1 0 5 7 0 2 9 0 l 5 4 0 4 1 ~I . 
s. vihdis 10 7 0 0 4 8 0 1 0 0 5 0 2 9 0 1 5 4 0 4 1 I 2 . 

11 7 0 0 4 8 0 1 0 1 8 0 2 9 0 1 54 0 4 l I s. Cenedict 2 . 
12 7 0 0 4 8 0 1 0 3 9 0 2 9 0 l 5 4 0 4 l I H. grayi 2 

l3 7 0 0 4 8 0 2 0 2 9 0 2 9 0 1 54 0 4 l 
. 
I L. hcttmeis 2 . 

P. tUbUici 14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 l 54 0 4 1 I · 2 . c. capitata 2 15 7 0 0 4 8 0 1 0 0 7 0 2 9 0 1 5 4 0 4 1 I 
16 7 0 0 4 9 0 s 0 0 6 o, 2 9 0 1 

. 
5 4 0 4 l I I. teCUrWS 2 

17 7 0 0 4 9 0 5 0 0 7 0 2 9 0 l 54 0 4 l . l3i c. leuccpha 2 . 
L. species 2 18 7 0 0 2 9 0 l 5 4 0 4 l I . . 
M. balthica 2 l9 7 0 0 4 9 0 5 0 0 9 0 2 9 0 1 5 4'· 0 4 1 I . 
M. mitcball 2 20 7 0 0 4 9 0 5 0 l 0 0 2 9 0 l 5 4 0 4 l 

21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 1 5 4 
. 

0 4 l I R. c:uneata 2 . 
M. arenaria 12 22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 1 5 4 0 4 l I 

23 7 0 0 4 9 0 4 0 l 9 0 2 9 0 i s 4 
. 

Hydtd:l.i.a 2 0 4 l I . s. nJJ;ar 2 24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 1 5 4 0 4 1 I . o. cbsc:Ura 2 25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 1 5 4 0 4 1 I . 
.. 
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C3L- tuguay cbl-2a sc:api.n:; 

M c T WR 
0 MC SCE 0 IE E 
E EL UOT tJ' DA p 

S»!PLLNG DATE Tn!E p F BASIN DA BDH N E TI 
~~~M Y. Y.jMjM D 0 

OF TT SEGmn' IS EO T H T 
SAMPI.E H . AS D Y. . . 

X It IF IL+-1511 I'l-l I q 1 joj9 I '2j J irtj2j'7 o jglo 121113 j9 j9 j9 j7 j7jo oj1j1 BjA 2 11 

L\lTruDE LONGI'IUCE ~ 
0 DIM M s SIS DO D M M s sjs 
3 9 j l I'+- 3 2! I o 7 6 2.1 '2 3'~ IJJJl 

s 
p v VAUlE s N 
E s A. R E u 
c p p R M o • Nona Present E 8 M 
I M H c E r E u 1 - v~ A!:udant M B 
E E '[ L c A T N 2 - Al:luildant A E E s D L A I B H I 3- Presene R N R 

I u s E L 0 T K c 
# A M s s E D s s E 

27 7 0 0 5 3 0 7 0 1 1 0 2 9 0 l 5 4 0 ~ 1 31 B. ~is 2 
I 

28 7 0 0 5 3 0 7 0 1 2 0 2 9 0 1 5 4 0 4 l :aj B. subal.bid 2 

29 7 0 0 5 3 1 4 0 s 4 0 2 9 0· l s 4 0 4 l 
. 
I L. _,..;,...." 2 . 

c. polita 30 7 0 0 5 3 1 6 0 1 2 0 2 9 0 15 4 0 4 l I 2 

31 7 0 0 5 3 1 6 0 3 0 0 2 9 0 l 5 4 0 4 l . 
I c. lur;~ 21 

33 7 0 0 5 3 1 6 0 2 4 0 2 9 0 l 5 4 0 4 l 
. 
I E. trll.cba 121 . 

N. bi.artic::. 34 7 0 0 5 3 1 7 0 2 6 0 2 9 0 1 5 4 0 4 1 I 2 

35 7 0 0 5 3 1 7 0 0 3 0 2 9 0 
. 

1 5 4 0 4 l I G. pal.ustri I 2! 
36 7 0 0 5 3 1 7 0 16 0 2 9 0 l 5 4 0 4 1 L. plUIIIJSOS 2 

37 7 0 0 5 J 1 7 0 l 3 0 2 9 0 l 5 4 0 4 l I c. 1 2 

38 7 0 0 5 J 1 7 0 J 3 0 2 9 0 1 5 4 0 4 1 G. da.iberi 2 

39 7 0 0 5 3 17 0 2 0 0 2 9 0 1 5 4 0 4 l G. tigrinus 2 

40 7 0 0 s J l 7 0 2 2 0 2 9 0 l 5 4 0 4 1 M. nitida 2 

41 7 0 0 5 3 1 6 0 2 l 0 2 9 0 l 54 0 4 1 c. allllyra 2 

42 7 0 0 5 3 1 7 0 2 5 0 2 9 0 1 5 4 0 4 1 M. ac:lwardsi 2 

43 7 0 0 54 2 4 0 0 l 0 2 9 0 l 5 4 0 4 l I c. species 2 . 
R. ha.trisi 2 ' 44 7 0 0 53 19 0 l 4 0 2 9 0 1 5 4 0 4 l 2.1 

~ ' + s . 
G. llllat!Mt 2 45 7 0 D j ~ rJ 0 2 9 0 1 5 4 0 4 1 I 

46 7 0 0 3 3 0 l 0 0 1 0 2 9 0 1 54 0 4 1 .si c. caspia 2 . 
G. "-nrn~ 2 47 7 0 0 3 3 0 l 0 0 2 0 2 9 Q 1 5 4 0 4 1 ~I . S .ct11;nt-i~ 2 48 7 0 0 3 5 0 5 0 3 l 0 2 9 0 l 5 4 0 4 l I . ~ .. 

49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 1 5 4 0 4 1 11 M. tanuis 2 . v. pavida 2 50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 1 5 4 0 4 1 ::2.1 . 
2 7 0 0 2 9 0 1 5 4 0 4 l I . 
2 '7 0 0 0 2 9 0 1 5 4 0 4 1 I . 
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CEI.r- DJquay cbl-la -
M c TW R 

0 MC s c E 0 IE E 
~...!NG c.AT! 

E EL uo T u OA p 
TIME p : &.siN DA B 0 H N ET I 

S'L\T!CN NO. 
Y Y IMir·qolc OF TT SE:G!ENI' IS EO T HT 

i?l.f-- loP SAMPT...Z H • AS c '[ . . 
x l:ciFI4-Isll I? I I q 1lol~l1l~ll r'114l3 lol.3lo!2ll!JI919!91717Io Ojljll BIAI 12. l 

~E T I.ONGI'!trtt s~ 
DO M MIS ISIS I 0 0 DIMIMIS sjs 
:3 9 I 'f-1 :z Is ! I 0 7 6 l:zl1 Is- o: I I r !1 

s 
· P v w.rm: s N 
E s A R E u 
c p p R M 0 ::s Nor.e Present E 8 M 
T M H c E I E u 1 • Verf Ab.ln:l.am: M B 
f E '[ L c A T N 2=~ A E E 
s 0 L A I a H I 3- Present R N R 

I u s E L 0 T K c 
# A M s s E D s s E 

l 7 0 0 3 3 0 3 0 2 a Oj2j9 0 l 5 4 0 4 l I D. leuc:ole..'"l 2 

2 7 0 0 4 0 0 l 0 0 2 0 2 9jo 4 Oj4 I 
. 

M. le.idyi I 1 5 l I 2 . 
H. tili!ox:m 3 7 0 0 4 8 0 l 0 0 3 0 2 9 0 l 5 4 0 4 l I 2 . 
M. species I 4 7 0 0 4 8 0 l 0 0 8 0 2 9 a l 5 4 a 4 1 I 2 

5 7 0 0 4 8 0 110 0 4 012 9 0 l 5 4 0 4 11 ~i N. succlr.ea 12 

0~ ~10 ~ ~ 4 11 I 
. s. tragilis I 6 7 0 oo 0 2 9 0 l 5 4 0 I 2 

910 
. 

p. gooldi 7 7 0 0 4 8 0 1 0 3 8 0 2 1 5 4 0 4 1 I 2 

4 11 
. 

8 7 0 0 4 8 0 1 0 11 0 2 9 0 1 5 4 0 I E. hete...""'Cpp 2 

4 11 
. 

P. ligni 12 9 7 0 0 4 8 0 l 0 5 7 0 2 9 0 l 5 4 0 ~I 

j7 
. s. vfridis I 10 0 0 4 8 0 l 0 0 5 0 2 9 0 1 5 4 0 4 l I 2 . 

ll 7 0 0 4 a o l 0 1 8 0 2 9 0 l 5 4 0 4 1 I s . benedict 2 

l2 7 0 0 4 8 0 l 0 3 9 0 2 9 0 l 5 4 0 4 l 
. 
I H. grayi 2 . 

L. hotf!e.i.s l.3 7 0 0 4 8 0 2 0 2 9 0 2 9 0 l 5 4 0 4 l I 2 . 
P. tUbitici 14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 15 4 0 4 1 I 2 . c. c::apitata l5 7 0 0 4 8 0 l 0 0 7 0 2 9 0 15 4 0 4 1 I 2 . 

16 7 0 0 4 9 0 5 0 0 6 0 2 9 0 1 5 4 0 4 1 I r . recurvus 2 . c. leucx;pha 17 7 0 0 4 9 0 5 0 0 7 0 2 9 0 1 5 4 0 4 l I 2 . 
L. species lB 7 0 0 2 9 0 l 5 4 0 4 l . I 2 . 
M. balthica 2 l9 7 0 0 4 9 05 0 0 9 0 2 9 0 l s 4 0 4 1 ., 

• M. mitc....U 20 7 0 0 4 9 0 5 0 l 0 0 2 9 0 l 5 4 0 4 l 2 . 
R. cuneata 2 21 7 0 0 4 9 0 5 0 0 8 0 2 9 a l 5 4 0 4 l I . 
M. annaria 2 22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 l 5 4 a 4 1 . I . 
Hytb:obia 2 23 7 a 0 4 9 0 4 0 l 9 0 2 9 a l 5 4 0 4 l I . s. niqer 2 

24 7 0 0 4 9 0 4 a 2 1 0 2 9 0 l 5 4 0 4 l I . o. obsolra 2 
25 7 0 0 4 9 o. 4 0 2 0 0 2 9 a l 5 4 0 4 l I . 
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C9Ir- cu;uay c=1-2a Scraping 

M c T WR 
0 MC SCE 0 IE E 
E EL uo T t] OA p 

SAMPLING CATE TIME PF BASIN OA BOH N E TI 
STATION ro. OF TT ~ IS EO T HT 

1N· ·loP y YIMIM 0 0 SAMPlE H. AS 0 '{ . . 
xb:IFI4-Islr hrl I lq 1 lolq I 2 I jc-r 14-13 ol3lol2lli3I9I9!9J7 7lo Ojljlj BjA 12. 1 

I.AlTlUDE LONGI'IUDE ~ 
0 DIM M s SIS 0 00 MjM s SIS 
:3 9jl 4-2 9! 0 7 6 111 so! I I I 11 

s ' 
p v. VMilE s N 
E s A R E u c p p R M 0 - Nona Present E 8 M r M H c E I E u l•V~~ M B 
E E y L c A T N 2 - Abuiidant A E E s 0 L A I B H I 3 -Present R N R 

I u s E L 0 T K c 
# A M s s E 0 s s E 

27 7 0 0 5 3 0 7 0 l l 0 2 9 0 l 5 4 0 4 l aJ B. ~rcvis I 21 
28 7 0 0 5 3 0 7 0 l 2 0 2 9 0 l 5 4 0 4 l ~i B. subalbid j2 . 
29 7 0 0 5 3 l 4 0 5 4 0 2 9 0 l s 4 0 4 l I t. "'"""tican 2 

30 7 0 0 5 3 1 6 0 l 2 0 2 9 0 l s 4 0 4 l 
. 
I c. polita 2 . 

I 31 7 0 0 5 3 1 6 0 3 0 0 2 9 0 l 5 4 0 4 l I c. ll.lnif:cn 2 
' 

33 7 0 0 5 .3 1 6 0 2 4 0 2 9 0 l 5 4 0 4 l 
. 
I E. trilcba I j2 

34 7 0 0 5 3 1 7 0 2 6 0 2 9 0 l 5 4 0 4 1 
. 
I N. biarticu 121 

35 7 0 0 5 3 1 7 0 0 3 0 2 9 0 l 5 4 0 4 l I G. palustri I 12 
9 a· . 

I 36 7 0 0 s 3 1 7 0 l 6 0 2 l 5 4 0 4 1 I t. plUI!I.ISCS 2 

37 7 0 0.5 3 l 7 0 l 3 0 2 9 0 1 5 4 0 4 l I j C.l...,..... ..... ,. 2' 
38 7 0 0 5 3 17 0 3 3 0 2 9 01 5 4 0 4 l 

. 
I G. da.iberi 12! . 

G. tigrinus I 39 7 0 0 5 3 l 7 0 2 0 0 2 9 0 l 54 0 4 l I 2 . 
M. rdtida 40 7 0 0 s J l 7 0 2 2 0 2 9 0 l 54 0 4 l I 2 

41 7 0 0 5 J l 6 0 2 1 0 2 9 0 l 5 4 0 4 l 
. 
I c. allll.yra 2 . 

M. edwardsi 42 7 0 0 5 3 l 7 0 2 5 0 2 9 0 l s 4 0 4 1 I 2 

4:3 7 0 0 5 4 2 4 0 0 l 0 2 9 0 1 5 4 
. 

0 4 l I c. species 2 . 
R. harrisi 2 44 7 0 0 5 3 l 9 0 l 4 0 2 9 0 1 5 4 0 4 l I 

45 7 0 D l5 j I r;. I? + l!' 0 2 9 0 l 5 4 
. 

0 4 l I G. l:lllCralat 2 

46 7 0 0 J 3 0 1 0 0 l 0 2 9 0 l 5 .... 0 4 1 ii c. c:aspia 2 
. 

47 7 0 0 J :3 0 l 0 0 2 0 2 9 0 l 5 4 0 4 l I 31 G. tran::isc 2 

48 7 0 0 :3 5 0 5 0 3 l 0 2 9 0 l 5 4 
. 

0 4 1 31 s. e.lliptic 2 . 
M. t:enuis 2 49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 1 5 4 0 4 l I . 
v.~ 2 so 7 0 o· 6 6 0 2 0 0 2 0 2 9 0 l · s 4 0 4 l 11 . . 

2 7 0 0 2 9 0 l 5 4 0 4 l I . 
2 7 0 0 0 2 9 0 1 5 4 0 4 l I . 
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~ Duguay cbl-la 

M c T WR 
0 MC s c E 0 I EE E EL UOT u D AP SAMP"....IN; CATE Tn1E p ' BASIN DA BD H N ·t T r 

S'tAl'ICN NO. 
Y Y MjM 0 0 

OF TT SEG.fElll' IS EO T HT 
1?4- - Bo-rToM ~_z H • AS 0 '{ . . 

Xl:riF!ll-1511 1~1 I q I ol~ I '2. rjrtj~.3 ol9 Ol2lll3J9J?l9j7liiO oj1lll BIA 12 lj 

IA1TIUDE I.DNG!Th"'E 
~ D DjM MS SIS 0 D DjM!M s sjs 

3 911 '+'l ~! 0 7 61~11 s o! I I I 11 

s 
p v VAII1E s N E s A R E u c p p R M o .,.. None Present E 8 M 
I M H c E I E u 1 • v~ Abun:lant M B 
E E '{ L c A T N 2 - 1.bJidant A E E s 0 L A I B H I 3 .. Present R N R 

I u s E L 0 T 1< c .II A M s s E 0 s s E 1!' 

1 7 0 0 J J 0 3 0 2 8 a 2 9 0 1 5 4 (). 4 1 ! D. leuoolen 2 

2 1 a 0 4 0 0 l 0 0 2 0 2 9 0 1 5 4 0· 4 l I M. leidyi 2 

17 
. 

H. fili!ctm 3 0 0 4 8 0 1 0 0 3 0 2 9 0 1 54 a 4 l I 2 

4 7 0 0 4 a o l 0 0 8 0 2 9 0 1 5 4 a 4 1 
. 
I M. species 2 

5 7 0 a 4 8 0 l 0 0 4 a 2 9 0 l s 4 0 4 1 . 
'll N. stJCCinea 2 

6 7 0 O-f cr~ ~ Db fi 0 2 9 0 l s 4 0 4 l I s. fragilis I 12 

7 7 0 0 4 8 0 l 0 3 8 0 2 9 0 l s 4 0 4 1 
. 
I P. gculdi 12 

a 7 0 0 4 8 0 1 0 l 7 0 2 9 0 l 5 4 0 4 l 
. 
I E. hetercp:J j2 

9 7 0 0 4 8 0 l 0 57 0 2 9 0 l s 4 0 4 l ~i P. ligni I 2 

10 17 0 0 4 a 0 1 0 0 5 0 2 9 
. 

0 l 54 0 4 l I s. v:irid.is 2 

ll 7 0 0 4 8 0 l 0 l 8 0 2 9 0 l 5 4 0 4 l 
. 
I s. benedict 2 

l2 7 0 0 4 8 0 l 0 3 9 0 2 9 0 l 5 4 0 4 l 
. 
I H. tpyi 2 

lJ 7 0 0 4 8 0 2 0 2 9 0 2 9 0 l 54 0 4 l 
. 
I L. ho!tmeis 2 . 

P. tubitici 14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 l 54 0 4 l I 2 

1S 7 0 0 4 8 0 l 0 0 7 0 2 9 0 l 54 
. 

0 4 1 I c. capitata 2 . 
16 7 0 0 4 9 0 5 0 0 6 0 2 9 0 l 54 0 4 1 I I. recmws 2 . 
17 7 0 0 4 9 0 5 0 0 7 0 2 9 0 .l 5 4 0 4 l I c. leucxpm 2 

18 7 0 0 2 9 0 l 5 4 0 4 1 
. 
I L. species 2 . 

M. bal.th.ica 2 19 7 0 0 4 9 0 5 0 0 9 0 2 9 0 l 5 4 0 4 1 I . 
M. mitchell 2 20 7 0 0 4 9 0 5 0 l 0 0 2 9 0 1 5 4 0 4 l 

21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 1 5 4 
. 

0 4 l I R. cunaata 2 . 
M. arenaria 2 22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 l 5 4 0 4 1 I . 
Hydrcbia 2 23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 l s 4 0 4 l I . s. niger ~ 24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 1 5 4 0 4 l I . 
D. cbsc:ura 

= 25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 1 s 4 0 4 1 I . 
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CSL- CUguay C:ll-2a 

M c T WR 
0 MC SCE 0 IE E 
E EL UOT u DA p 

S»!PP.JlC twrE TIME p F BASIN DA BDH N E T I 
SI:Al'ION NO. 

'i 'i M MIDlD 
OF TT ~ IS EO T HT 

'R~-eo-mH SAMPU: H . AS 0 '!. . . 
xjJ:jF"l~.tJs-ltl9l I <1 I 0 91112 1j '7j4-l3lo j9jo j2 j1 jJ j9l9j9j7 7jo 01111 B !A 2.1 

L\lTIUOE !.ONGrruDE ~ 
0 0 M M s sjs ojo DIM M s SIS 
J 9 I'+ 2 ~! Oj7 6j:z. I ~ 0~ l I I 11 

s 
p v VAIIlE s N 
E s ;..· R E u 
c p p R M 0 ... Norla Present E 8 M 
I M H c E I E u 1 • v~ Atlunlant M B 
E E 'i L c A T N 2 • Abundant A E E s 0 L A I B H I J·~ R N R 

I u s E L 0 T K c 
# A M s s E 0 s s E I 
27 7 0 0 .5 3 0 7 0 l 1 0 2 9 0 l 5 4 0 411 3J B • .imprcvis 2j 
28 7 0 0 5 3 0 7 0 l 2. 0 2 9 0 1 5 4 0 4 1 '2 B. suball:lid 2 

29 7 0 0 s 3 l 4 0 5 4 0 2 9 0 1 5 4 0 4 l L. aJDarican 21 

30 7 0 0 5 3 1 6 0 l 2 0 2 9 0 15 4 0 4 1 c. polita 21 
31 7 0 0 5 3 1 6 0 3 0 0 2 9 0 15 4 0 4 l c. lunih=-1 2 

I 

33 7 0 0 5 3 l 6 0 2 4 0 2 9 0 15 4 0 4 1 E. trilcba 21 
34 7 0 0 5 3 1 7 0 2 6 0 2 9 0 l 5 4 0 4jl N. biarticu j2 

35 7 0 0 5 3 l 7 0 0 3 0 2 9 0 1 5 4 0 4 l G. palustri 2 

36 7 0 0 5 3 1 7 0 16 0 2 9 0 1 5 4 0 4 1 L. plUIJIUSOS 2 

37 7 0 0 5 3 1 7 0 l 3 0 2 9 0 1 5 4 0 4 1 II c. l 1 2 . 
G. da.:i.beri. 12 38 7 0 0 5 3 1 7 0 3 3 0 2 9 0 1 54 0 4 1 I . 
G. +-~,..,..; ,., .. 12 39 7 0 0 5 3 1 7 0 2 0 0 2 9 0 1 54 0 4 1 I 

40 7 0 0 5 3 1 7 0 2 2 0 2 9 0 1 54 0 4 1 
. 
I M. riitida 2 . 

c. a.lJDyra 21 41 7 0 0 5 3 l 6 0 2 l 0 2 9 0 1 54 0 4 l I 
42 7 0 0 5 3 l 7 0 2 5 0 2 9 0 1 5 4 0 4 

. 
1 I M. e:iwal:dsi 2 . 

c. species 2 43 7 0 0 5 4 2 4 0 0 1 0 2 9 0 l .5 4 0 4 l I 
44 7 0 0 5 3 19 0 1 4 0 2 9 0 1 .5 4 

. 
0 4 l I R. harrisi 2 

5 !/- "' ~ 
. 

G. mur::ranat 2 45 7 0 D J I/ 0 0 2 9 0 l 5 4 0 4 l I 
46 7 0 0 J 3 0 1 0 0 1 0 2 9 a 1 5 4 

. 
0 4 l ~I c. c:aspia 2, . 

G. ~!'ll"!i~ 2 47 7 0 0 3 3 0 l a 0 2 0 2 9 0 l 5 4 0 4 l I 
48 7 0 0 J 5 0 5 0 3 l 0 2 9 0 l .5 4 0 4 1 l3! S. el..liptic 2 

49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 l 5 4 0 4 l I M. temi.s 2 . v. pavida 2 50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 1 5 4 0 4 1 II . . 
7 0 0 2 9 0 l 5 4 0 4 l I 2 . 

2 7 a o 0 2 9 0 1 5 4 0 4 l I . 

~27 



CSL- Duguay cbl-la . 
M c T WR 

D MC s c E 0 IE E 
~....JlfG 

E EL uo T u DA p 
CA1'E TIME PF WIN DA BD H N E TI STATICN NO. YIY MjMjD 0 

OF TT SE:G1mr IS EO T HT 
'1?5"- lOP SM1E"...E H. AS 0 '{ . . 

X l:rl Fl3l6 13191 I qjl Ol9ll '2. I lea lo lo Ia I~ Oj 2lliJI919L9j7j7IO 011 lj BjA 2 1 

L\lTIUDE LONGl'IUOE 
~ 

D DIM M s sjs DjO D M M s sjs 
3 9jl 33 '7! I Oj7 6 2 3 14- 'I! I I I 11 

s 
p v VAilJE s N 
E s A R E u c p p R M o • None Present E 8 M 
! M H c E I E u l = V~~ M B 
E E '{ L c A T N 2 - Abuix!ant A E E s D L A I B H I 3. Present R N R 

I u s E L 0 T K c 
# A M s ·S E D s s E 

l 7 0 0 3 3 0 3 0 2 s 0 2 9 0 l 5 4 0 4 l J o. leucolen 2 

2 7 0 0 4 0 0 1 ojo 2 0 2 9 0 l 54 0 4 l I M. leidyi 2 

3 7 0 0 4 8 0 l 0 0 3 0 2 9 0 1 5 4 0 4 l H. !i.l.Uom 2 
4 ,, 0 0 4 8 0 1 0 0 8 0 2 9 0 l s 4 0 4 1 M. species 2 

5 7 0 0 4 8 0 l 0 0 4 0 2 9 0 15 4 0 4 1 N. suo:inea 2 
6 7 0 Oft t~ ' DO ~ 0 2 9 0 l 5 4 0 4 l s. fraqilis 2 

7 7 0 0 4 8 0 1 0 3 8 0 2 9 0 1 5 4 0 4 1 P. go..tldi 2 

8 7 0 0 4 8 0 1 0 l 7 0 2 9 0 l 5 4 0 4 l E. heteropo 2 

9 7 0 0 4 8 0 l 0 5 7 0 2 9 0 l 5 4 0 4 l P. lic;ni 2 

10 7 0 0 4 8 0 l 0 OS 0 2 9 0 l 5 4 0 4 l s. viri.dis 2 

ll 7 0 0 4 8 0 1 0· l 8 0 2 9 0 1 5 4 0 4 l 
. 
I s. benedict 2 

12 7 0 0 4 8 0 1 0 3 9 0 2 9 0 1 5 4 0 4 1 
. 
I H. grayi 2 . . 

13 7 0 0 4 8 0 2 0 2 9 0 2 9 0 1 s 4 0 4 1 I L. h,o!tmais 2 

14 7 0 0 4 a 0 2 0 2 3. 0 2 9 0 1 5 4 0 4 l 
. 
I P. tubitici 2 . c. c:apitata lS 7 0 0 4 a 0 l 0 0 7 0 2 9 0 l 54 0 4 l I 2 . 

16 7 0 0 4 9 0 5 0 0 6 0 2 9 0 1 5 4 0 4 1 I I. recurvus 2 . 
17 7 0 0 4 9 0 5 0 0 7 0 2 9 0 l 54 0 4 l I c. leuc:!pha 2 

18 7 0 .. 0 2 9 0 l 5 4 0 4 l 
. 
I L. species 2 . 

M. balthica 2 19 7 0 0 4 9 0 s 0 0 9 0 2 9 0 1 5 4 0 4 l I . 
M. mitchell 2 20 7 0 0 4 9 0 5 0 l 0 0 2 9 0 1 5 4 0 4 1 . 
R. cuneata 2 21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 1 s 4 0 4 1 I . 
M. a.renaria 2 22 7 0 0 4 9 0 5 0 3 2 Q 2 9 0 1 5 4 0 4 1 I . 
~ia 2 23 7 0 0 4 9 0 4 0 1 9 0 2 9 0 1 5 4 0 4 1 I . s. niger 2 24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 l 5 4 0 4 1 I . o. obsalra 2 25 7 0 0 4 9 0 4 0 2 0 0 2 9 0 1 5 4 0 4 1 I . 
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CSir t::uguay c.bl-2a Sc:rapinq 

• 
M c TW R D MC SCE 0 IE E E EL UOT tJ OA p 

SAMPLING CAl'E TIME p F BASIN DA BOH N ETI SI:A:riON NO. OF TT 5m1EN! IS EO T · H T 'f?s- lop 'l 'l M M ojo SAMPU: H. AS 0 'f . . 
xj:riF'I3I6 l3l<iJ I q I 0 ~ 1j2ill'ii'lolaloi3IOI2jljJ_l9l9J9j7 7jo Ojljl ajA :2 lj 

L\lTIUDE I.ONGI'IUDE ~ 
0 OM MS sjs ojo 0 M M s sjs 
3 9 I 33 7~ oj7 6 2 3'4- 7! I I I 11 

s 
p v VAIIJE s N 

I E s A· R E · U 
c p p R M o • None Present E 8 M 
I M H c E I E u 1 .. v~ AOOn::!ant M B I 

E E '{ L c A T N 2 - At\lildant A E E s 0 L A I B H I 3 =Present R N R 
I u s E L 0 T K c 

# A M s s E 0 s s E 

27 7 0 0 5 3 0 7 0 ll 0 2 9 0 l 5 4 0 4 1 J• a. .i.mprovis 2 
' 

28 7 0 0 5 3 0 7 0 l 2 0 2 9 0 15 4 0 4 1 . a. suball::lid 2! 
29 j7 0 0 s 3 1 4 0 5 4 0 2 9 0 1 5 4 0 4 1 L. ,.,.,..,...;,...,." 21 

30 7 0 0 5 3 1 6 0 1 2 0 2 9 0 l 5 4 0 4 l c. polita 12 
3l 7 0 0 s 3 1 6 0 3 0 0 2 9 0 1 5 4 0 4 1 c. lunif::cn 21 

:33 7 0 0 5 3 l 6 0 2 4 0 2 9 0 l 5 4 0 4 1 E. t:ilcba I 2 

34 7 0 0 5 3 1 7 0 2 6 0 2 9 0 l 5 4 a 4 l N. b~...!.OJ 2 

35 1 a a 5 3 l 7 0 0 3 0 2 9 0 1 5 4 a 4 1 I G. pal.ustri 2 . 
:36 7 0 0 5 :3 l 7 0 l 6 0 2 9 0 15 4 0 4 1 I L. pl\liiiJSCS 21 . 
37 7 0 0 5 3 l 7 0 l 3 0 2 9 0 15 4 0 4 1 21 c. 1 2 

0 

G. d.a.ii:.ri ·38 7 0 0 5 3 l 7 0 3 3 0 2 9 0 1 s 4 0 4 1 I 2 
39 7 0 0 5 3 l 7 0 2 0 0 2 9 0 1 5 4 0 4 l . . 

:31 G. tigrinus 2 
0 

M. nitida 40 7 0 0 5 3 l 7 0 2 2 0 2 9 0 1 54 0 4 1 I 2 
0 

41 7 0 0 5 3 l 6 0 2 l 0 2 9 0 l 54 0 4 l I c. alJDyl:a 2 . 
M. edwa%dsi 2 42 7 0 0 5 3 l 7 0 2 5 0 2 9 0 1 5 4 0 4 l I 

43 7 0 0 5 4 2 4 0 0 l 0 2 9 0 l 5 4 
. 

0 4 l 31 c. species 2 
0 

R. harrisi 2 44 7 0 0 5 3 l 9 0 l 4 o. 2 9 0 1 5 4 0 4 1 31 
45 7 0 D ~ j II (/. 0 ~ l!' 0 2 9 0 1' 

0 

5 4 0 4 l I G. l!IUCtCI'lat 2 

46 7 0 0 3 3 0 1 0 0 1 0 2 9 0 l 5 4 0 4 1 ~I c. caspia 21 .. 
G. trarx:isc 2 47 7 0 0 3 3 0 l 0 0 2 0 2 9 0 1 5 4 0 4 1 I . s. elliptic 2 48 7 0 0 3 5 0 5 0 3 1 0 2 9 0 l 5 4 0 4 1 I 

0 

M. tariJ.is 2! 49 7 0 0 6 6 0 2 0 0 l 0 2 9 0 l 5 4 0 4 l I . v. pavida 2 50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 l s 4 0 4 1 I 
0 2 7 0 0 2 9 0 1 s 4 0 4 l I . 

2 7 0 0 0 2 9 0 l 5 4 0 4 l I 
, . . 
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CEir [)Jquay c:bl-la 

M c T WR 
D Me SCE 0 IEE 

S},Mpi'_!NG CicrE 
E EL tJOT u DA p 

'riME PF BASJN DA BDH N E TI srA...'T'ICN 00. 
y y MIM IDID 

OF TT sm-!ENl' IS EO T HT 
1<5- Go1"'it!H S»tPU: H . AS D y . . 

x lrl Fl'31' l1lil I qr Oj'6'jlj2 lj9joja ~lgjoj2jlj:Jj9 j 9 j917 7jo o j1jl BjA I~ 1 

!AT!'IUCE I !.ONG!'IUDE 
~ DjD MjM s sjs 1 o D D MjMjS sjs 

J j9 lj; ; '1 ~ I a 7 6 2j:;jq. ,: I I I 11 

s 
p v VAillE s N 
E s A R E u c p p R M 0 - Nooe Present E a M 
I M H c E I E u 1 - v~ Abuzx!an~ M B 
E E y L c A T N 2 - Abufx3ant A E E s D L A I B H I 3 ""Present R N R 

I u s E L 0 T K c 
~ A M s s E D s s E 
l I' o 0 3 3 0 J 0 2 8 0 2 9 0 l 5 4 0. 4 1 I o. leucclen j2 

2 7jo 0 4 0 0 l 0 0 2 0 2 9 0 l 5 4 0 4 l 
. 
I M. lei.dyi 12 

J 7 0 04 8 0 l 0 0 J 0 2 9 0 l 5 4 0 4 l 
. 
I H. fil.i.torm 2 . 

4 7 0 0 4 a o 1 0 0 8 0 2 9 0 1 5 4 0 4 l I M. species 2 

5 7 0 0 4 a o l 0 0 4 0 2 9 0 l 5 4 0 4 1 :zj N. succinea 2 ,, 
0 0 i~ p ~ ~ 0 2 9 0 l 5 

. 
s. fraqili.s 6 00 4 0 4 l I 2 

7 i 0 0 4 a o l 0 3 8 0 2 9 0 1 5 4 0 4 1 
. 
I P. gc:ul.di 12 . 

8 7 0 0 4 a o l 0 1 7 0 2 9 0 l 5 4 0 4 l I E. heteropo 2 

9 7 0 0 4 8 0 1 0 57 0 2 9 0 l 5 4 0 4 1 l2c! P. ligni 2 

10 1 ojo 4 a 0 l 0 0 5 0 2 9 0 l 5 4 0 4 l I s. viridis 2 

ll 7 0 0 4 8 0 l 0 1 8 0 2 9 0 l 5 4 0 4 l 
. 
I s. benedict 2 . 

l2 7 0 0 4 8 0 l 0 J 9 0 2 9 0 l 54 0 4 l I H. grayi 2 

1.3 7 0 0 4 8 02 0 2 9 0 2 9 0 15 4 0 4 1 
. 
I L. hoffiDeis 2 

14 7 0 0 4 8 0 2 0 2 3 0 2 9 0 l 54 0 4 l 
. 
I P. tubitici 2 

lS 7 0 0 4 8 0 1 0 0 7 0 2 9 0 l 5 4 0 4 l 
. 
I c. capitata 2 

16 7 0 0 4 9 0 5 0 0 6 0 2 9 0 l 5 4 
. 

0 4 1 I I. rec:urws 2 . 
17 7 0 0 4 9 0 5 0 0 7 0 2 9 0 1 5 4 0 4 l I c. leuccpha 2 

18 7 0 0 2 9 0 l 5 4 0 4 l 
. 
I L. species 2 . 

M. bal.thica 2 19 7 0 0 4 9 0 5 0 0 9 0 2 9 0 1 5 4 0 4 1 I 
20 1 0 0 4 9 0 5 0 1 0 0 2 9 0 l 5 4 

. 
0 4 l M. mitchell 2 . 

R. ameata 2 21 7 0 0 4 9 0 5 0 0 8 0 2 9 0 l 5 4 0 4 1 I . 
M. areMria · 2 22 7 0 0 4 9 0 5 0 3 2 0 2 9 0 l 5 4 0 4 l I . 
Hydrcbia 2 23 7 0 0 4 9 0 4 0 l 9 0 2 9 0 1 5 4 0 4 l I . s. niger 2 24 7 0 0 4 9 0 4 0 2 1 0 2 9 0 1 5 4 0 4 1 I 

2~ 1 0 0 4 9 0 4 0 2 0 0 2 9 0 1 5 4 
. 

0 4 l I o. cbsOlra 2 . 

· 2:io 



M c TW R 
0 MC SCE 0 IE E E EL UOT u DA p 

SAMPI.m:; OATE TIME PF BASIN DA BDH N ET I STAXION 00. 
'i YjMjMIDID 

OF TT SEGMEN1' IS EO T H T 
1?5'-ScrrnlM Si\MPI.E H • AS D '{ . . 

x lr!Fill' Is 1~ I t 9 I lo l9!tj2 1l9lololol9 oj2ll!JI919I9I7 7j0 Ojljl BjA .2.11 

I.AlTIUDE LONG..'""'UDE SEr.mNCE 

DID M M s SlS 00 D MlM s sts NUMBER 

3J9 I 3 3 7! 0 7 6zl; '+- ry! I I I 11 

s 
p v. VAillE s N · :c: s A R E u c p p R M 0 - None Present E 8 M 
I M H c E I E u 1 • v~ Atundant M B 
E E 'i L c A T N 2·~ A E E s 0 L A I B H I 3 - Presen1: R N R 

I u s E L 0 T K c 
# A M s s E 0 s s . E 
27 7 0 0 s 3 0 7 a l l 0 2 g a l 5 4 a 4 l ~! B. imprcvis 2 

28 7 0 0 s 3 0 7 0 l 2 0 2 9 0 15 4 0 4Jl I B. subalbi.d 2 

29 1 a 0 5 3 l 4 0 5 4 0 2 9 0 l 5 4 0 4 l 
. 
I L. american 21 

30 7 0 0 5 3 l 6 0 l 2 0 2 9 0 l 5 4 0 4 l 
. 
I c. pclita 2 

31 1 a 0 s 3 1 6 0 3 0 0 2 9 0 1 5 4 0 4 l 
. 
I c. lunitrcn 2 

33 7 0 oj5 J l 6 0 2 4 oj2 9 0 l 5 4 0 4 1 I I E. trilcba 2 

34 7 0 0 5 3 l 7 0 2 6 0 2 9 0 l 5 4 0 4 1 
. 
I N ~ biar"..iOJ 2 . 

35 7 0 0 5 3 l 7 0 0 3 0 2 9 0 l 5 4 0 4 l I G. palust:ri 2 . 
36 7 0 0 5 3 l 7 0 l 6 0 2 9 0 15 4 0 4 l I L. pl 2 . 
:37 7 0 0 5 3 l 7 0 l 3 0 2 9 0 lS 4 0 4 l I I c. 1. 2 

\ 38 7 0 0 5 3 l 7 0 3 J 0 2 9 0 15 4 0 4 1 I G. da.ibari 2 . 
G. tigrinus 39 7 0 0 5 3 l 7 0 2 0 0 2 9 0 l 5 4 0 4 1 I 2 . 
M. ~tida 40 7 0 0 5 3 17 0 2 2 0 2 9 0 l 5 4 0 4 l I 2 

41 7 0 0 5 3 l 6 0 2 1 0 2 9 0 l 54 0 4 l 
. 
I c. almyra 2 

42 7 0 0 5 3 l 7 0 2 5 0 2 9 0 l 54 0 4 l 
. 
I M. edwal:dsi 2 

43 7 0 0 5 4 2 4 0 0 l 0 2 9 0 1 5 4 0 4 1 
. 
I c. species 2 . 

R. harrisi 2 44 7 0 0 5 3 l 9 0 1 4 0 2 9 0 1 5 4 0 4 1 I 
45 7 0 D ~ J L ~· l? ~ 6_ 0 2 9 0 l 5 4 

. 
0 4 1 I G. :au:::rcnat 2 . c. caspia 2 46 7 0 0 3 3 0 l 0 0 1 0 2 9 0 l 5 4 0 4 1 II. 

47 7 0 0 3 3 0 1 0 0 2 0 2 9 0 1 5 4 0 4 l 3i G. tran:isc 2 . s. elliptic 2 48 7 0 0 3 5 0 5 0 3 l 0 2 9 0 l 5 4 0 4 1 I . 
M. tanuis 2 49 7 0 0 6 6 0 2 0 0 1 0 2 9 0 1 5 4 0 4 l I 

50 7 0 0 6 6 0 2 0 0 2 0 2 9 0 1 5 4 0 4 l It v. pavida 2 . 
2 7 0 0 2 9 0 l 5 4 0 4 l I . 
2 7 0 0 0 2 9 0 l 5 4 0 4 1 I 

.. 
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Hartel Lab Number : 08387 

W-2961 Log Identification: 

Samples received by Hartel. 
P.O. number 90036 
HGS I MHI samples . 

Maryland Env1ronmental Service 
2020 Industrial Drive 
Annapolis, Maryland 21401 
Attention: CeCa Donovan 

Client Identification : MES 

Analytical Parameter 

tog Identification: W-2961 
Date Received: 08/14/90 

Sample ID: 1. #3, 1-DU-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

Salllple ID: 2. #4, HMI-TM 
Sampling Data: 04/19/90 

Lead 
Cadlftiwa 
Selenium 
Arsenic 
Beryllium 
Silver 

:~~ : ·.-:-r·-" =~;t :. •• :e • • - '::Js:o:· -~.,as::-.:~ :"":!.1 .!.;· • .;~5 

Certificate of Laboratory Analysis 

December 21, 1990 

Method Result Units 

EPA 239 . 2 35 
I mg/kg 

EPA 213.1 1.0 mg/kg 
EPA 270.2 5 mg/kg 
EPA 206.2 9 . mg/kg 
EPA 200.7 3 mg/kg 
EPA 272.1 <1.9 mg/kg 

EPA 239.2 58 mg/kg 
"EPA 213 . 1 <1.0 mg/kg 
EPA 270.2 10 mg/kg 
EPA 206.2 6 mg/kg 
EPA 200.7 4 mg/kg 
EPA 272.1 <1.0 mg/kg 
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Clien~ Identificat1on: HES 
~09 Identlficatlon: W-2961 
December 21, 1990 
Page 2 

Analytical Parameter 

sample ID : 3 . 15, HMI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
SelenJ.um 
Arsenic 
aerylllum 
Silver 

Sample ID : 4. #6, HMI-TM 
Sampling Date : 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

Sample ID : 5. #7, HMI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

::.!: ~~ ..... ,. :t! r 5UI:~ • • _ ..... .;:;r. -ac~~ :· :s-s "·: . .. ~· . ..;;-3: 
.;J::•tl t ..\.trocr ~ -:,c r r!f~t!·~ . ,,,n"JtS -,~ ,v.· , '- :~2-... :~:? 

Certificate of Laboratory Analysis 

233 

Method 

EPA 239.2 
EPA 213.1 
ErA 270.2 
EPA 206 . 2 
EPA 200.7 
EPA 272.1 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

EPA 239. 2 
EPA 213 . 1 
EPA 270.2 
EPA 206.2 
EPA 200 .7 
EPA 272.1 

Result 

102 
<1 . 0 
17 
12 
5 
<1. 0 

39 
<1. 0 
13 
8 
4 
<1.0 

. 94 
<1.0 
19 
13 
5 
<1.0 

Units 

mg/kg 
mg/kg 
mq/kg 
mq/kg 
mg/kg 
mg/kg 

mg/kg 
mg/lcg 
mq/kg 
mq/kg 
mq/kg 
mq/kg 

mg/kg 
mg/kg 
mg/kg 
mg/lcg 
mg/kg 
mg/kg 
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Client Identif ication: HES 
~og Ident i fication : W-2961 
December 21, 1990 
?age 3 

Analytical Parameter 

sample ID : 6. #SA-l, HMI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
selenium 
Arsenic 
Beryllium 
Silver 

Sample ID: 7. #9, HMI-TM 
Sampllng Date : 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

Sample ID: 8. #10, HMI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver .. 

234 

-- J ' - -... .. - , ,. .. .. :t ... 
- ... -- ........ ... ..:... -.·--:!! 

Cartificate oi Laboratory Analysis 

Method 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

EPA 239 . 2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272. 1 

Result 

46 
1.0 
ll 
a 
4 
<1.0 

110 
1.0 
21 
15 

1 

5 
<1.0 

16 
<1.0 
2 
2 
3 
<1.0 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/k\1 
mg/kg 
mg/kg 
mg/k\1 
mg/k\1 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kq 
mg/kg 
mg/kq 
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Client Identification : MES 
uog Identificat1on: W-2961 
December 21, 1990 
?age 4 

rtnalytlcal Parameter 

Sample ID: 9. #11-1, HMI-TM 
Sampling nate : 04/19/90 

Lead 
Cadmium 
Selen1um 
Arsenic 
aeryllium 
Silver 

Sample ID: 10. #12-1, HMI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

Sample ID : 11. #13, HMI-TM 
Sampling Date: 04/19/90 

r.aad 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

,;Jc1:a• .~.rccr! ~or~~~= -~= · H~O IS o.t..-c .. · • :~ ... ... :,cg 

Certificate of Laboratory Analysis 

Method 

· EPA 239.2 
EPA 213. 1 
EPA 270.2 
EPA 206 . 2 
EPA 200 . 7 
EPA 272.1 

EPA 239 . 2 
EPA 213 . 1 
EPA 270 . 2 
EPA 206. 2 
EPA 200. 7 
EPA 272 .1 

EPA 239.2 
EPA 213.1 
EPA 270. 2 
EPA 206 .2 
EPA 200.7 
EPA 272 .1 

Result 

17 
<1.0 
2 
3 
4 
<l. 0 

54 
<1. 0 
12 
9 
4 
<1.0 

14 
<1.0 
2 
2 
2 
<1.0 

Units 

mg/kg 
mg/kg 
mq/kq 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/k9' 
mg/k9' 
mg/kg 
mg/kg 
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Client Identification: MES 
Log Ident~f~cation: W-2961 
December 21, 1990 
i?age 5 

Analytical Parameter 

Sample ID: 12. #14, HHI-TM 
Sampling Date : 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

Sample ID : 13 . #15, HMI-TM 
Sampling Date: 04/19/90 

tead 
Cadmium 
Selenium 
Arsenic 
Beryll i um 
Silver 

Sample ID: 14. #16-1, HKI-TM 
Sampling Date: 04/19/90 

Lead 
Cadlllium 
Selenium 
Arsenic 
Beryllium 
Silver 

~;:: · ~ot • "'=.e t ! .. e · - ... -~ .. ·d''Js·- .:..- · ... .. " .... -..... ; 

Certificate of Laboratory Analysis 

Method 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

EPA 239.2 
EPA 213.1 
EPA 270 .2 
EPA 206.2 
EPA 200 . 7 
EPA 272 .1 

EPA 239.2 
EPA 213.1 
EPA 270. 2 
EPA 206. 2 
EPA 200.7 
EPA 272 .1 

Result 

69 
<1. 0 
18 
15 
3 
<1. 0 

73 
<1. 0 
18 t 

10 
5 
<1. 0 

47 
1.0 
7 
7 
3 
<1. 0 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
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MARTEL 

Client Identification: MES 
Log Ident~ficat~on: W-2961 
December 21, 1990 
Page 6 

Analytical Parameter 

Sample ID: 15. #17, HMI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

Sample ID : 16. 
Sampling Date: 

Lead 
Cadmium 
Selenium 
Arsen~c 
Beryllium 
Silver 

Sa11pla ID: 17. 
Sampling . Data: 

Lead 
CadrJiWI 
Selaniwa 
Arsenic 
Beryllium 
Silver 

#18, HMI-TM 
04/19/90 

#19, HMI-TM 
04/19/90 

' .t;..c-: :._ _.l.c OP.A - c :::·t 3E:=·i C::S. ; C. -
.. .... -. . ... - -.. . -·­.. . ... ·- . - ,. .... .,,..,_ .. _ .. . .. ~ 

Certificate of Laboratory Analysis 

Method Result 

EPA 239.2 94 
EPA 213.1 1. 0 
EPA 270. 2 22 
EPA 206.2 13 
EPA 200.7 4 
EPA 272.1 <1. 0 

EPA 239.2 82 
EPA 213.1 1.0 
EPA 210.2 17 
EPA 206.2 10 I 

EPA 200.7 4 
EPA 272.1 <1.0 

EPA 239.2 88 
EPA 213.1 1.1 
EPA 270.2 22 
EPA 206.2 17 
EPA 200.7 5 
EPA 272.1 <1.0 

237 

Units 

mg/kg 
mg/kg 
mq/kg 
mg/kg 
mg/kg 
mq/kg 

mg/kg 
mq/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
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Clien~ Iden~ification : HES 
~oq Identlfi catlon: W-2961 
December 21, 1990 
Page 7 

Analytical Parameter 

Sample ID: 18. #20, HMI- TM 
Sampling Data : 04 / 19/90 

Lead 
Cadmium 
Seleni um 
Arsenl.c 
Beryllium 
Silver 

Sample ID: 19. 
Sampling Date: 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

Sample ID : 20. 
Sampling Date: 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

#21B, HMI-TM 
04/19/90 

#22, HMI-TM 
04/19/90 

:.;~~ · .cr'""; 34!q ~~.:a· · · - - ~ :- - .. .~as - .. .. ,., ... .... .. · .. _ ·-:: 
: _ a• - '"'• ... :: ~ . 

Cartificate of Laboratory Analysis 

Method Result Units 

EPA 239.2 90 mg/kg 
EPA 213.1 <1.0 mg/kg 
EPA 270.2 24 mg/kg 
EPA 206.2 12 mg/kg 
EPA 200.7 5 mg/kg 
i:PA 272.1 <1.0 mg/kg 

EPA 239.2 10 mg/k.g 
EPA 213.1 <1. 0 mg/kg 
EPA 270.2 <2 I 

mg/kg 
EPA 206.2 1 mg/kg 
EPA 200.7 4 mg/kg 
EPA 272.1 <Lu mg/kg 

EPA 239. 2 20 mg/kg 
EPA 213.1 <1.0 mg/kg 
EPA 270 . 2 5 mg/kg 
EPA 206.2 6 mg/k.g 
EPA 200.7 4 mg/kg 
EPA 272.1 <1.0 mg/kg 

238 
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Cllen~ Identifi cation: MES 
Log Ident1£icat1on: W-2961 
December 21, 1990 
Page 8 

Analytical Parameter 

Sample ID : 21. #23, HMI-TM 
Sampllng Date: 04/19/90 

r.ead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
5ilver 

Sample ID : 22. #24-l, HMI-TM 
Sampling Date: 04/19/90 

Lead 
cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

Sample ID: 23. #25-1, HMI-TM 
sampling Data~ 04/19/90 

Lead 
CadlliWI 
Selenium 
Arsenic 
Beryllium 
Silver 

!.:: : '~·..-• -=~ · S ·t • - "': .. : • -T ..c tl~ ·:~ ·· - .. . ~ _-:.]: 

Certificate ot Laboratory Analysis 

239 

Method 

EPA 239.2 
EPA 213. 1 
EPA 210. 2 
EPA 206. 2 
EPA 200. i 
EPA 272.1 

EPA 239 . 2 
EPA 213.1 
EPA 270.2 
EPA 206 . 2 
EPA 200.7 
EPA 272 . 1 

EPA 239 . 2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

Result 

54 
1.0 
8 
8 
3 
<1.0 

27 
<1. 0 
i 
5 
4 
<1.0 

86 
1.0 
23 
17 
4 
<1.0 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 



MARTEL 

Client Identificat~on: HES 
~og Ident~fication : W-£961 
December 21, 1990 
Page 9 

Analytical Parameter 

Sample ID : 24. #26, HHI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selen1.um 
Arsen1c 
Beryllium 
S1lver 

Sample ID: 25. #27, HHI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selen.1.um 
Arsenic 
Beryllium 
Silver 

Sample ID: 26. #28-1, HMI-TK 
Sampling Date: 04/19/90 

Lead 
cadmium 
Selenium 
Arsenic 
Beryllium .. 
Silver 

: ~ ': ':" -= =~ = : ! t '" .......... ' ~- · - ... · :·:... ~· · ... !·· · ;.."" : l~'S · ,... rl ..: ... 

... !.: : . IC" .p ... =~ l ': .... ! . • - :... .. I ol$ -:;..:. • .. - - .... -): 

Cartificate of Laboratory Analysis 

240 

Method 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206 . 2 
EPA 200.7 
EPA 272.1 

EPA 239.2 
EPA 213. 1 
EPA 270 . 2 
EPA 206. 2 
EPA 200.7 
EPA 272.1 

EPA 239.2 
EPA 213 .1 
EPA 270.2 
EPA 206 . 2 
EPA 200 . 7 
EPA 272.1 

Result 

170 
3.2 
11 
1 7 
2 
<1.0 

92 
<1.0 
1Q I 

6 
14 
<1.0 

68 
1.0 
8 
10 
5 
<1.0 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 



i 
• I 

MARTEL 

Client Ident l fication : MES 
Log Identlilcatlon: W-2961 
December 21, 1990 
Page 10 

Analytical Parameter 

Sample ID: 27. #30, HMI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsen1c 
Beryllium 
Silver 

Sa111ple ID: 28. 
Sampling Date: 

Lead 
Cadmium 
Selenium 
Arsenic 
Berylllum 
Silver 

Sample ID: 29. 
Sampling Data: 

Lead 
Cadnaiwn 
SaleniWD 
Arsenic 
Beryllium 
Silver 

#31, HMI-TM 
04/19/90 

#32, HMI-TM 
04/19/90 

',i;.r-=:... _A5CP.;. - : gy SE=1, 1CE3 .• ~. : 
.»:ocz 

: , ·-;.: ... :: - .c. t ' J f• l·"! .. ·::.; : :· · -:~ - - ... ~ :,.:-. .a. : ... • \ 

!:t: : ......... :=A"·r .:. · ~ 04 
- -: .. : : ... • .. . a, --j;.: · .. -··- =...: .;, 

.: _ _ - "' .... 6 .. . ~ .. .. - ... - : :: ~ ... ': j 

Cartificate of Laboratory Analysis 

Method Result Units 

.EPA 239 . 2 57 mg/kg 
EPA 213.1 1. 1 mg/lcg 
EPA 270.2 21 mg/kg 
EPA 206 . 2 14 mg/lcg 
EPA 200.7 5 mg/lcg 
EPA 272.1 <1.0 mg/kg 

EPA 239.2 63 mg/kg 
EPA 213.1 1.0 mg/kg 
EPA 270.2 16 mg/kg 
EPA 206.2 12 I mg/kg 
EPA 200.7 6 mg/kg 
EPA 272.1 <1.0 mg/kg 

EPA 239.2 64 mg/kg 
EPA 213.1 1.1 mq/kg 
EPA 270.2 15 rag/kg 
EPA 206.2 12 mq/kg 
EPA 200.7 5 mg/kg 
EPA 272.1 <1.0 mq/kg 

241 



MARTEL 

Client Identification: HES 
Log !dent1ficat1on: W-2961 
December 21, 1990 
Page 11 

Analytical Parameter 

Sample ID: 30. #33, HHI-TH 
Sampling .Date: 04/19/90 

I.e ad 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

Sample ID: 31. #34, HMI-TM 
Sampli ng Date: 04/19/90 

L.ead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

Sample ID: 32. #35, HMI-TH 
Samplinq Data: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

·. 

.l;!. nTE:.. :_,! 6Cn;. - : R'1 Sc='; IC~S . ;i-JC . 
~-

- · -~· -= ~= ~lr- *to? t - , .. . _ 4 ::::.! ·: · ~=: · --~ : ~:1 ,,... .. e ... · ·:·.·c .. 
• :.:.: \._• r •• =·~ :_ 'f ~ • I - .. i,' ~, - ..... , .1.$ .. ..,: • • ,!~ · . .. :;,;;~ 

_.. _ _. .: ~ r :.. ... ' .:.- ;: ..: ...... -= ~ .• _ ... ~.: .. -.:: .. ;. 

Cartificate ot Laboratory Anatysis 

242 

Method 

EPA 239 . 2 
EPA 213.1 
EPA 27"0. 2 
EPA 206.2 
EPA 200 . 7 
EPA 272.1 

EPA 239 . 2 
EPA 213 . 1 
EPA 270 . 2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200 . 7 
EPA 272.1 

Result 

82 
1.0 
17 
13 
7 
<1.0 

iS 
1.0 
16 ' 15 
5 
<1.0 

83 
1.0 
24 
16 
5 
<1.0 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
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Client Identlficatlon: MES 
Log Identlfication: W-2961 
December 21, 1990 
Page 12 

Analytical Parameter 

Sample ID: 33. #36, HMI-TK 
Sampling Date: 04/19/90 

Lead 
Cadruum 
Selenium 
Arsen1.c 
Beryllium 
Silver 

Sample ID: 34. 151, HKI-TK 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
~eryllium 
Silver 

Sample ID : 35. #52, HMI-TM 
Sampling Date: 04/19/90 

Lead 
cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

iZ: :-•':" . ., : r ' ')w ~e · - .-.a:::- ·.,'~41 · ::-5 ·· .. ~· ...... ~~ 
:. ...... --·... .. .. : ·-· 

Certificate of Laboratory Analysis 

243 

Method 

·EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

Result 

51 
l. O 
22 
19 
4 
<1. 0 

15 
1.0 
4 
19 I 

4 
<1.0 

28 
1.0 
8 
13 
4 
<1.0 

Units 

mg/kg 
nig/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kq 
mq/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kq 
mg/kq 
mg/kg 
mg/kg 
mq/kg 
mq/kg 
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Client Iden~ifica~~on : MES 
Log Identifica~~on: W-2961 
December 21, 1990 
Page 13 

Analytical Parame~er 

sample ID: 36. #53, HMI-TM 
Sampling Date : 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryl hum 
Silver 

Sample ID: 37. #59, HMI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsen.lc 
Beryllium 
Silver 

Sample ID : 38. #60, HMI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Araenic 
Beryllium 
Silver 

~ ... :: ... , ... , ... =,I ... .• . . --.. .i:; · '"-:•IS ··:;,: · ·: .!~ · -;.:~ 

-., ... -·· ~ ... :·--- .· ... :.:: .. :·:~ 
Cartificate of Laboratory Analysis 

Method Result Un~ts 

EPA 239 . 2 . 64 mg/kg 
EPA 21 3. 1 1.1 mg/kg 
EPA 270.2 15 mg/kg 
EPA 206.2 20 mg/kg 
EPA 200.7 5 mg/kg 
EPA 272.1 <1.0 mg/kg 

EPA 239.2 24 mg/kg 
EPA 213 . 1 1.0 mg/kg 
EPA 270 . 2 7 mg/kg 
EPA 206.2 11 I mg/kg 
EPA 200.7 3 mg/kg 
EPA 272.1 <1.0 mg/kg 

EPA 239.2 64 mg/kg 
EPA 213.1 1.0 mg/kg 
EPA 270.2 9 mg/kg 
EPA 206.2 21 mg/kg 
EPA 200.7 4 mg/kg 
EPA 272.1 <1.0 mg/kg 

244 
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Client Identification: MES 
Log Identlilcation: W-2961 
December 21, 1990 
Page 14 

Analytical Parameter 

Sample ID : 39 . #61, HHI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenl.c 
Beryllium 
Silver 

Sample ID : 40. #63, HMI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Ars-enic 
Beryllium 
Silver 

Sample I D: 41 . . #64, HMI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

::1:: ' .:r:n aen .:· ... •l! 0

•• -~:...s;J,., -~.ras -:?? ~'3t ;~ · - ;-:: 

: .,. .:;:,:!.- : . ••<"~; :.; .. ~ .. : .. : - :·- :.21·:::: 

Certificate ot Laboratory Analysis 

Method Result Units 

·EPA 239.2 69 mg/kg 
EPA 213.1 1.0 mg/kg 
EPA 270.2 11 mg/kg 
EPA 206.2 14 mg/kg 
EPA 200 . 7 5 mg/kg 
EPA 272.1 <1. 0 mg/kg 

EPA 239.2 110 mg/kg 
EPA 213 . 1 1.9 mg/kg 
EPA 270.2 14 mg/kg 
EPA 206.2 2.3 

I mg/kg 
EPA 200.7 6 mg/kg 
EPA 272.1 <l. 0 mg/kg 

EPA 239.2 83 mg/kg 
EPA 213.1 l.O mg/kg 
EPA 270.2 10 mg/kg 
EPA 206.2 25 mg/kg 
EPA 200.7 6 mg/kg 
EPA 272.1 <1 . 0 mg/kg 

245 
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Client Idantlfication: MES 
~og !dentlfication: W-2961 
December 21, 1990 
Page 15 

Analytical Parameter 

Sample ID: 42. :65, HMI-TM 
Sampling Date : 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Berylll.um 
S1.lver 

Sample ID: 43. #67, HKI-TM 
Sampling Data: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

Sample ID: 44. 169, HMI-TM 
Sampling Date: 04/19/90 

Lead 
CadmiWD 
Selenium 
Arsenic 
Beryllium 
Silver 

- ... ... . ... ___ :::····-:· -:-= .. : ~ .:~- ... - : · .. :.::-.:::9 

Certificate of Laboratory Analysis 

246 

Method 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

EPA 239.2 
EPA 213.1 
EPA 270. 2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

Result 

70 
1.0 
10 
18 
5 
<1.0 

73 
1.1 
11 
16 I 

6 
<1.0 

71 
1.1 
13 
16 
s 
<1.0 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kq 
mg/kq 
mg/kq 

mg/kg 
mg/kg 
mq/kq 
mg/kg 
mg/kq 
mg/kq 



.. 
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Client Identification: MES 
Log !dentlficatlon: W-2961 
December 21, 1990 
?age 16 

Analytical Parameter 

Sa•pla ID: 45. #70, HMI-TM 
Sampling Date : 04/19/90 

Lead 
Cadmium 
Selenium 
1\rsenic 
~erylllum 
Silver 

Sample !D: 46. 
Sampling Date: 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

sample ID: 47. 
Samplinq Date: 

Lead 
Cadmium 
Saleniwa 
1\rsenic 
Beryllium 
Silver 

1#71 I HMI-TM 
04/19/90 

#80, HMI-TM 
04/19/90 

;;.,: 'lcr·" e '3U. _;_1:e • • - -; .. ~.:"' ·~"'ai --::.;, "': --· - -;: 
.:aouaa.-.tccrt :.. .., t;· • ~..o . •V' -1 'lJ ~::. · _ . .. : _:: ... ~ .; 

Certificate of Laboratory Analysis 

247 

Method 

· EPA 239.2 
EPA 213.1 
EPA 270. 2 
EPA 206 .2 
EPA 200.7 
EPA 272.1 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

Result 

75 
1.0 
10 
15 
5 
<1. 0 

76 
1.0 
10 
19 \ 

5 
<1.0 

75 
1.0 
10 
16 
6 
<1.0 

Unl.tS 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mq/kg 
mg/kg 

mq/kg 
mg/kg 
mg/kg 
mq/kg 
mg/kg 
mq/kg 
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Client Identificatlon : HES 
Log Identification: w-2961 
December 21, 1990 
Page 17 

Analytical Parameter 

Sample ID: 48. #81, HMI-TM 
Sampling Date : 04/19/90 

Lead 
cadmium 
Selenium 
Arsen.lc 
Berylllum 
Silver 

Sample ID: 49. 
Sampling Date : 

Lead 
cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

Sample ID: 50. 
Sampling Data : 

Lead 
CadmiUift 
Selenium 
Arsenic 
Beryllium 
Silver 

#85, HMI-TM 
04/19/90 

187, HMI-TK 
04/19/90 

;::~ 'lcr·· :ec ; _ o ·· - :.stc ... -~ cas··::.; " ' 3 .: .:. ·.~:-::: 

Cartificate oi Laboratory Analysis 

248 

Method 

EPA 239.2 
EPA 213 .1 
EPA 270.2 
EPA 206. 2 
EPA 200.7 
EPA 272.1 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

EPA 2.39.2 
EPA 21.3.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

Result 

59 
1.1 
15 
ll 
5 
<1.0 

6 
1.1 
<2 ' 
<1 
l 
<l. 0 

90 
1.0 
21 
24 
4 
<1. 0 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mgfkg 
mg/kg 
mgfkg 
mgfkg 
mg/kg 
mg/kg 
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Client Identification: HES 
Log Identlfication: W-2961 
December 21, 1990 
?age 18 

Analytical Parameter 

Sample ID: 51 . #98, HKI-TM 
Sampling Date: 04/19/90 

Lead 
cadmium 
Selenium 
Arsenl.c 
Beryllium 
Silver 

Sample ID: 52. #BC-3, HKI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

Sample ID: 53. #BC4, KMI-TM 
Sampling Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Beryllium 
Silver 

C.ertificate of Laboratory Analysis 

249 

Met: hod 

.EPA 239.2 
EPA 213. 1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EP.n 272 . 1 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272 . 1 

EPA 239.2 
EPA 213.1 
EPA 270.2 
EPA 206.2 
EPA 200.7 
EPA 272.1 

Result 

61 
<: 1. 0 
15 
1 3 
5 
<:1.0 

23 
1.1 
10 
7. 6' 
5 
<1.0 

99 
1.0 
17 
20 
7 
<1.0 

Units 

mq/kg 
mq/kg 
mq/kg 
mq/kg 
mq/kg 
mq/kg 

mq/kq 
mg/kq 
mq/kg 
mg/kq 
mg/kq 
mg/kg 

mg/kg 
mg/kg 
mq/kg 
mg/kq 
mg/kg 
mg/kg 
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Client Identification: MES 
1og Identlflcatl.on: W-2961 
December 21, 1990 
Page 19 

Analyt1cal Parameter 

Sample ID: 54. #BC6, HMI-TM 
Sampl1ng Date: 04/19/90 

Lead 
Cadmium 
Selenium 
Arsenic 
Bery.llium 
Silver 

Sample ID: 55. #BC9, HMI-TM 
Sampl1ng Date: 04/19/90 

Lead 
cadmium 
Selenlum 
Arsenic 
Beryllium 
Silver 

:-2': -.. ,: •• :! r ,...1 f:' •• - : ... ~·~- -~(.,)j. ·-: :..S ••: ...... · - ,~! 

: .... , ... .. ~ ... : 4 . -··· .. . .. . .... . ... . 
~ ~ -. • • . ...... r : 

Certificate of Laboratory Analysis 

Method 

EPA 239 . 2 
EPA 213 . 1 
EPA 270 . 2 
EPA 206.2 
E?A 200.i 
EPA 272 . 1 

EPA 239.2 
EPA 213 . 1 
EPA 270.2 
C::PA 206.2 
EPA 200.7 
EPA 272 . 1 

Result 

96 
l.l 
20 
15 
5 
<1. 0 

76 
<1.0 
16 • 
21 
5 
<1.0 

All procedures Used are in accordance with the following methods: 

Units 

mg/kg 
nig/kg 
mg/kg 
mg/kg 
mg/kg 
mg/lcg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgfkg 
mg/kg 

EPA-600/4-79-020, "Methods f or Chem~cal Analysis of Water and Waates" . 
SW-8-'6, "Test Methods for Evaluatl.ng Solid Waste", 1986. 

d 

Data 

-. 

Laboratory/Approval 

Date 

250 
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?age No. 
12/21/90 

L.og 
Number 

** Sample 
2961 
2961 
291:il 
2961 
2961 
2961 

u Sample 
2961 
2961 
2961 
2961 
2961 
~961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

u Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 

1 

·"": : : -:-··. ~··= · -:-:;e :-:Jc :!· --:·~ ·:~ · ~ ~- -·:·1 _ ... f 1:.--:"A = ~ -: t -·• ·: 
~;:o 'Jct:n Se • ; La :1 · • · - .~.; • .. , 3s .... :~ ··: -~· -~"':': 

..:.lc ·~a~ - ··co•l :.. .:: .. · .;. or: ; ""'~ ~'"·:.- :.. · - ; , : .... · : : : 

Certificate of Laboratory Analysis 

Analytical Information 
Dates, Tlmes, ~nalysts 

(dates may re f er ~o date begun or date approved) 

Test 
Code 

ID: 1. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 2 . 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 3 . 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 4. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 5. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID : 6. 
PB2 

#3, 

#4, 

#5, 

#6, 

#7, 

Date 
Performed 

HMI-TM 
11/06/90 
11/06/90 
12/l:3/90 
12/05/90 
11/01/;0 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/13/90 
12/03/90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/13/90 
12/03/90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/13/90 
12/03/90 
11/01/90 
11/0o/90 

HMI-TM 
11/06/90 
11/06/90 
12/13/90 
12/03/90 
11/01/90 
11/06/90 

ISA-1, HMI-TM 
11/06/90 

Time 
Performed 

16 : 00 
16:00 
15:06 
12:30 
15:30 
16:00 

16 : 00 
1 6 : 00 
15:06 
16:40 
15:30 
16:00 

16 : 00 
16 : 00 
15:06 
16:40 
15:30 
16:00 

16:00 
16:00 
15 : 06 
1 6:40 
15:30 
lo : OO 

16:00 
16:00 
15:06 
16:40 
15:30 
16:00 

16 : 00 

251-

Analyst 
I nltla l s 

MDI 
MDI 
MDI 
BAB 
BAB 
B~B 

MDI 
MDI 
MDI 
MDI 
BAi:l 
BAB 

MDI
1 

MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
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?age No. 
i2/ 21 / 90 

";:.og 
Number 

2961 
2961 
2961 
:Z96l 
2961 

n Sample 
2961 
2961 
2961 
2961 
2961 
2961 

•• Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

2 

· :cs C .;mw P. I• : · -: : ~ :; -:.lc :a ·,:-~r'! · .~.,,.,.~ "' ~ :· :; c .. .J t -:~:. ~- :-i :J .. s r- ,. -: .. . . , .... ·! -
::.!: ·:..:""- =~ 1 3-~·e .. ..... ~~..s:~n -~,d$ ... ; :..; "' · : • .!..:: .::;.;: ~ .. .. 

... .;..: ·~ - ··..... : ... ' : ':'.. • ..... .,.·:-~ .. • ... :::4 -:::c:s 

Certificate oi Laboratory Analysis 

Analy~ical Information 
Dates, T~mes, Analysts 

(dates may refer to date begun or date approved) 

Test 
Code 

CD2 
SE 
AS 
BE 
AG2 

ID: 7. 
PB2 
C02 
SE 
AS 
BE 
AG2 

ID: 8. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 9. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 10 . 
PB2 
CD2 
SE 
AS 
BE 
AG2· 

Date 
Performed 

11/06/90 
12/14/90 
12/03f;O 
11 /01/90 
ll/06/90 

#9, HMI-TM 
11/06/90 
11/06/90 
12/20/90 
12/04/90 
11/01/90 
11/0ii/30 

#10, HMI-TM 
11/06/30 
11/06/90 
12/14/90 
12/04/90 
11/01/90 
11/06/90 

#11-1, HMI-TM 
11/06/90 
11/06j90 
12/14/90 
12/04/90 
11/0l./90 
11/06/90 

#12-1, HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/04/90 
11/01/90 
11/06/90 

Time 
Perf ormed 

16:00 
10 : 50 
16 ! 40 
15:30 
16 : 00 

16:00 
16 : 00 
10 : 00 
10 : 40 
15:30 
16 : 00 

16 : 00 
16:00 
1 0 : 50 
15 : 1i 
15 : 30 
16:00 

16:00 
16:00 
10 : 50 
15:17 
15 : 30 
16:00 

16:00 
16 : 00 
10:50 
10:40 
15:30 
16:00 

Analyst 
Ini tla l s 

MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
MD I I 

MDI 
MDI 
BAB 
BAB 

MDI 
MDI 
HDI 
MDI 
BAB 
BAB 

MDI 
MDI 
HDI 
MDI 
BAB 
BAB 

** Sample ID: 11 . #13, HMI-TM 
2961 PB2 11/06/ 90 16 : 00 

16 : 00 
10:50 

MDI 
MDI 
MDI 

2961 CD2 11/06/90 
2961 st 12/14/90 

252 
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i?age No . 
iZ/21/90 

3 

, 
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Certificate ot Laboratory Analysis 

Analytical Informat~on 
Dates, T1mes , Analyses 

(dates may ref er to date begun or data approved} 

Log 
Number 

2961 
2961 
2961 

:u Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
Z96~ 
2961 

** Sample 
2961 
2961 
2961 
Z961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 

Test 
Code 

AS 
BE 
AG2 

ID : 12. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID : 13. 
PB2 
C02 
SE 
AS 
BE 
AG2 

ID: 14. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID : 15. 
PB2 
CD2 
SE 
AS 
BE 
P.G2 

ID : 16. 
PB2 
CD2 
SE 
AS 
BE 

1114, 

#15, 

Date 
Performed 

12/04/90 
11/01/ 90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12i04/90 
11/01/90 
11/06/90 

HMI-TM 
ll/06i90 
11/06/90 
12/14/90 
12/04/90 
11/01/90 
ll/06 j 90 

#16-1, HMI-TM 
ll/06i90 
11/06i90 
12/14/90 
12/04/90 
11/01/90 
11/06/90 

#17, HMI-TM 
11/06i90 
11-/06/90 
12/14/90 
12/04/90 
11/01/90 
11/06/90 

#18, HMI-TM 
11/0·6/90 
11/06/90 
12/14/90 
12/04/90 

' 11/01/90 

253 

Time 
Performed 

15:17 
15:30 
16:00 

16:00 
16:00 
10:50 
15:17 
15 : 30 
16:00 

16:00 
16:00 
10:50 
15:17 
15:30 
16:00 

16:uo 
16:00 
10:50 
15 : 17 
15:30 
16:00 

16 : 00 
16': 00 
10 : 50 
15:17 
15 : 30 
16:00 

16:00 
16 : 00 
10:50 
15:17 
15:30 

Analyst 
rn~tlals 

MDI 
BAB 
BAB 

MDI 
MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
MDI 
MDI 
MDI, 
BAB 
BAB 

MDI 
MDI 
MDI . 
MDI 
BAB 
BAB 

MDI 
MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
MDI 
MDI 
MDI 
BAB 
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Certificate of Laboratory Analysis 

Analytical Informatlon 
Dates, T1mes, Analysts 

{dates may refer to date begun or date approved) 

:..og 
Number 

2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

"* Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

u Sample 
2961 
2961 
2961 
2961 
2961 
2961 

;e* Sample 
2961 
2961 
2961 
2961 
2961 
2961 

Test 
Code 

AG2 

!D : 17. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 18. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

!D : 19 . 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 20. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID : 21. 
PB2 
CDZ 
SE 
AS 
BE 
AG2 

#19, 

#20, 

#21B, 

#22, 

#23, 

Date 
Performed 

ll/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 

. 12/04/ 90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/04/90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/H/90 
12/04/90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/04/90 
11/01/90 
ll/06j90 

HMI-TM 
11/06/90 
11/06i90 
12/14/90 
12/04/90 
11/01/90 
11/06/90 

254 

Time 
Performed 

16 : 00 

16:00 
16:00 
10:50 
15:17 
15:.30 
16:00 

16:00 
16 : 00 
10:50 
15:17 
15:30 
16 : 00 

16:00 
16:00 
10:50 
15:17 
15:30 
16:00 

16:00 
16:00 
10:50 
15 :'17 
15 ·:30 
16:00 

16:00 
16:00 
10:50 
15:17 
15 : 30 
16:00 

Analyst 
i:nltlals 

BAB 

MDI 
MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
MDI 
MD! 
MDI 
BAB 
BAB I 

MDI 
MDI 
MDI 
MDI. 
BAB 
BAB 

HOI 
MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
MDI 
MDl 
MDI 
BAB 
BAB 
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Certificate of Laboratory Analysis 

AnalyLlcal Informat1on 
Dates, Times, Analysts 

(dates may refer to date begun or data approved) 

Log 
Number 

;;* Sample 
2961 
2961 
2961 
2961 
2961 
2961 

u Sample 
2961 
2961 
2961 
2961 
2961 
2961 

**.Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
29tH 
2961 
2961 
2961 

** sample 
Z961 

Test 
Code 

!D: 22. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 23. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

!D : 24. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 25. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 26 . 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 27. 
PB2 

il24-l, 

#25-1, 

Date 
Performed 

HMI-TM 
11/06/90 
11/06/90 
12/1-4/90 
12/04/90 
l l/01/90 
11/06/90 

HMI-TH 
11/06/90 
11/06/90 
12/14/90 
12/04/90 
11/01/90 
11/06/90 

#26, HMI-TH 
11/06/90 
11/06/90 
12/14/90 
12/04/90 
11/01/90 
11/06/90 

#27, HMI-TM 
11/06/90 
11/06/90 
12/14/90. 
12/04/90 
11/01/90 
11/06/90 

#28-1, HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/04/90 
11/01/90 
11/06/90 

#30, HMI-TM 
l1/06j90 

255 

Time 
Performed 

16:00 
16~00 
10:50 
15:17 
15:30 
16:00 

16:00 
16 : 00 
10:50 
15:17 
15:30 
16:00 

16:00 
16:00 
10:50 
15:17 
15:30 
16:00 

16:00 
16:00 
10:50 
15:17 
15:30 
16:00 

16:00 
16:00 
10:50 
15:17 
15:30 
16:00 

16:00 

Analyst 
Init .lals 

MDI 
MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
MDI 
MDI 
MDI 

·BAB 
BAB 

MDI 
1 

MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
MDI 
MDI 
MDI 
BAB 
BAS 

MDI 
MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
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Certificate of Laboratory Anaiysis 

Analyt1cal Informat~on 
Dates, Times, Analysts 

(dates may re f er to date begun or dace approved ) 

tog 
Number 

2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

I<* Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 

Test 
Code 

CD2 
SE 
i\S 
a:e: 
AG2 

ID: 28 . 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID : 29 . 
?B2 
CD2 
SE 
AS 
BE 
AG2 

ID: 30. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 31. 
PB2 
CD2 
SE 
AS 
BE 
~G2· 

ID: 32. 
PB2 
CD2 
SE 

1131, 

#32, 

#33, 

#34, 

#35, 

Date 
Performed 

11/0c/90 
12/14 /90 
12/04/90 
11 /01/90 
11/06/90 

HMI-TM 
11/06/90 
11/06i 90 
12/14/90 
12/04/90 
11/01/90 
ll/Ooi90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/04/90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
ll/06/90 
12/14/90 
12/04/90 
11/01/90 
11/06/90 

HMI-TM 
11i06/90 
11/06/90 
12/l4i90 
12/04/90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 

25(} 

Time 
Perf ormed 

16 : 00 
10 : 50 
15: 1 7 
15:30 
16:00 

16:00 
16:00 
10:50 
15 : l i 
15 : 30 
16 : 00 

16:00 
16:00 
10:50 
15:17 
15:30 
16 : 00 

16:00 
16:00 
10:50 
15:17 
15:30 
16 : 00 

16 : 00 
16:00 
10:50 
15 : 17 
15:30 
16:00 

16:00 
16:00 
10:50 

Analyst 
:i: n1t .1.a.:.s 

MDI 
MDI 
MDI 
BAB 
:aAB 

MD I 
MDI 
MDI 
MDI 
BAB 
BAS 

MDI 
MDI , 
MDI 
MDI 
BAB 
BAB 

MDI · 
MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
MDI 
MD I 
MDI 
BAB 
BAB 

MDI 
MDI 
MDI 
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Certificate of Laboratory Analysis 

Analy~1cal i nformat1on 
Dates, T1mes, Analysts 

(dates may refer to date begun or date approved) 

Log 
Number 

;:961 
2961 
.{; 961 

""' Sample . ""' -. ~:tO ..I. 

2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
296'1 
2961 

** Sample 
2961 
2961 
2961 
2961 
2361 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** sample 
2961 
2961 
2961 
2961 

.2961 

Test: 
Code 

AS 
BE 
AG2 

ID : 33. 
PBZ 
CD2 
SE 
AS 
BE 
AGZ 

ID: 34 . 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID : 35. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 36. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 31 . 
PB2 
CD2 
SE 
AS 
BE 

#36, 

#51, 

#52, 

#53, 

#59, 

Date 
Performed 

12/04/90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 

' 11/06i90 
12 /14/90 
12/04/90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/04/90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/H/90 
12/05/90 
11/01/90 
ll/06j90 

HMI-TM 
11/06/90 
11/06/90 
12114/90 
12/05/90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/05/90 
11/0l/90 

257 

Time 
Performed 

15: l i 
15:30 
16~00 

16:00 
16:00 
10:50 
15:17 
15:30 
16:00 

16:00 
16:00 
lO:Su 
15:17 
15:30 
16:00 

16:00 
16:00 
10:50 
09:30 
15:30 
16 : 00 

16:00 
16:00 
10: so 
09:30 
15:30 
16:00 

16:00 
16:00 
10:50 
09 : 30 
15:30 

Analyst 
In1tials 

MDI 
SAB 
tiAB 

MDI 
MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
MDI 
MDI 
MDI 
BAB 1 

BAB 

MDI 
MDI 
MDI ' 
BAS 
BAB 
BAB 

MDI 
MDI 
MDI 
BAB 
BAB 
BAB 

MDI 
MDI 
MDI 
BAB 
BAB 
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Cartificate of Laboratory Analysis 

Analy~ical Informat i on 
Dates, 7 imes , Analysts 

(dates may refer to date begun or date approved ) 

t.og 
Number 

2961 

** Sample 
2961 
2961 
2961 
.2961 
2961 
2961 

*• Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

~* Sample 
2961 
2961 
2961 
2961 
2961 
2961 

Test 
Code 

AG2 

IO : 38. 
PB2 
C02 
SE 
AS 
BE 
AG2 

ro: 39. 
PB2 
C02 
SE 
AS 
BE 
AGZ 

ID: 40 . 
PB2 
CD2 
SE 
AS 
BE 
AG:Z 

ID : .u. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

IO: 42. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

#60, 

#61, 

#63, 

#64, 

#65, 

Date 
Performed 

ll / 06/90 

HMI- TH 
11/06/90 
11/06/90 
12/14/90 
12/05/90 
11/01/90 
ll/06i90 

HMI-TH 
ll/06/90 
11/06/90 
12/14/90 
12/05/ ';0 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
l1/v6iSu 
12/14/90 
12/05/90 
11/01 /90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/05/90 
11101{90 
11/06/90 

HMI-TH 
11/06/90 
11/06/90 
12/U/90 
12/05/90 
11/01/90 
11/06/90 
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Time 
Performed 

16 : 00 

16:00 
16:00 
10 : 50 
09:30 
15:30 
16 : 00 

16:00 
16:00 
10 : 50 
09:30 
1 5:30 
16:00 

16:00 
16:00 
10 : 50 
09 : 30 
15:30 
16 : 00 

16:00 
16 : 00 
10:50 
09 : 30 
15': 30 
16 : 00 

16 : 00 
16 : 00 
10:50 
09:30 
15:30 
16:00 

Analyst 
In.ltials 

BAB 

MDI 
MDI 
MDI 
BAB 
BAB 
BAB 

HOI 
I:'{DI 
MDI 
BAB 
BAB 
BAB 1 

MDI 
HOI 
MDI 
BAB. 
BAB 
BAB 

HOI 
HOI 
HOI 
BAB 
BAB 
BAB 

MDI 
MDI 
HOI 
BAB 
BAB 
BAB 
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Certificate of Laboratory Analysis 

Analy~ical I nformation 
Dates, Times, Analys~s 

(dates may refer to date begun or date approved) 

Log 
Number 

•:~r Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
29tH 
2961 
2961 
29tH 
2961 

lt'lr Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

u sample 
2961 

Test 
Code 

ID: 43. 
PB2 
CD2 
SE 
AS 
BE 
i\G2 

ID: 44. 
PB2 
C02 
SE 
AS 
BE 
AG2 

ID : 45 . 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID : 46 . 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID : 47. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 48 . 
PB2 

#67, 

#69 , 

#70, 

#71, 

#80, 

#81, 

Date 
Performed 

HMI-TM 
11/06/90 
11/06/90 
12/:1!4/90 
12/05/90 
11/01/90 
11/06/;0 

HMI-TM 
11/0u/90 
11/06/90 
12/14/90 
12/05j90 
11/01/90 
ll/06 / 90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/05/90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/05/90 
11/01/90 
11/0o/;)O 

HMI-TM 
11/06/90 
11/06/90 
12/H/90 
12/05/90 
11/01/90 
11/06/90 

HMI-TH 
ll/06/90 

259 

T1me 
Periormed 

16 : 00 
16:00 
10:50 
09:30 
15 : 30 
16:00 

16 : 00 
16 : 00 
10 :30 
09:30 
15:30 
16:00 

16:00 
16:00 
10:50 
09:30 
15:30 
16:00 

16:00 
16:00 
10:50 
09:30 
15:30 
16:00 

16:00 
16:00 
10:50 
09:30 
15:30 
16:00 

16:00 

Analyst 
In1t1als 

MDI 
MDI 
MDI 
a.;a 
Bi\B 
aAB 

MDI 
MDI 
MDI 
BAB 
BAB 
BAB 

MDI 
1 

MDI 
HOI 
BAB 
BAB 
BAB 

MDI 
MDI 
MDI 
BAB 
BAB 
BAB 

MDI 
MDI 
MDI 
BAB 
BAB 
BAB 

MDI 
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?age No. 
i2/21 / 90 

r.og 
Number 

2961 
2961 
2961 
29t51 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

1tk sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2961 
2961 
2961 ' 
2961 

10 
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Certificate of Laboratory Analysis 

Analytlcal Information 
Dates , T1mes, Analysts 

(dates may refer to date begun or date approved) 

Test 
Code 

CD2 
SE 
AS 
BE 
AG2 

ID : 49. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

;t85 I 

ID : 50 . #87, 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID: 51. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

#98, 

Date 
?erformed 

11/06/90 
12 /14/90 
12/05/90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/06/90 
ll/01/90 
11/06/90 

HMI - TM 
11/06/90 
11/06/90 
12/14/90 
12/05/90 
11/01/90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/05/90 
11/01/90 
11/06/90 

ID: 52. #BC-3, HMI-.TM 
PB2 
CD2 
SE 
AS 
BE 
AG2 

11/'06/90 
11/06/90 
12/14/90 
12/05/90 
11/01/90 
11/06/90 

Time 
Performed 

16:00 
10:50 
09-: .30 
15:30 
16:00 

16 : 00 
16:00 
10:50 
16:00 
15:30 
16:00 

16:00 
16:00 
10:50 
09:30 
15:30 
16 : 00 

16:00 
16 : 00 
10:50 
09:30 
15:30 
16:00 

16:00 
16:00 
10:50 
09:30 
15:30 
16:00 

Analyst 
Init1a l s 

MDI 
MDI 
BAB 
BAB 
BAB 

MDI 
MDI 
MDI 
MDI 
BAB 
BAB 

MDI 
MDI 
MDI 1 

BAB 
BAB 
BA:.B 

MDI 
MDI 
MDI 
BAB 
BAB 
BAB 

MDI 
MDI 
MDI 
BAB 
BAB 
BAB 

~* Sample ID : 53. #BC4, HMI-TM 
2961 PB2 11/06/90 16:00 

16 : 00 
10:50 

MDI 
MDI 
MDI 

2961 CD2 11/06/90 
2961 SE 12/14/90 

260 
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Cartlficate of Laboratory Analysis 

AnalyLical !niormat~on 
Dates, Times, Analys ts 

(dates may refer to date begun or date approvedj 

I.og 
Number 

2961 
29~1 
2961 

** Sample 
2961 
29151 
2961 
2961 
2961 
2961 

** Sample 
2961 
2961 
2 : ~>1 

2961 
2961 
2961 

Test 
Code 

AS 
BE 
AG2 

ID: 34 . 
PB2 
CD2 
SE 
AS 
BE 
AG2 

ID : 55. 
PB2 
CD2 
SE 
AS 
BE 
AG2 

#BC6, 

#BC9, 

ilate 
Performed 

12/05/90 
11/0i/90 
11/06/90 

HMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/05/90 
11/01/90 
11/06/90 

tiMI-TM 
11/06/90 
11/06/90 
12/14/90 
12/05 / 90 
11/01/90 
11/06/90 

261 

Time 
Performed 

09 : 30 
15:30 
16:00 

16:00 
16:00 
10:50 
09:30 
15:30 
16:00 

16:00 
16 : 00 
10:50 
09 : 30 
15 : 30 
16:00 

Analyst 
In~t~als 

BAB 
BAB 
:aAB 

MDI 
MDI 
MDI 
BAB 
BAB 
BAB 

MDI 
MDI 
MDI 
BAB

1 BAB 
BAB 
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Hartel Lab Number : 08381 

W-5550 

Certificate of Laboratory Analy~is -

Log Identification: 

Samples received by Hartel. 
P.O . Humber 90036 
Project Id: 32-1605 I Hart Hiller Island 

Maryland Environmental Service 
2020 Industrial Drive 
Annapolis, Maryland 21401 
Attention : CeCa Donovan 

Client Identificati on: KES 

Analytical Parameter 

Log Identification : W-5550 
Date Received: 11/30/90 

Sample ID: 1. 901274, XIV3430 
Sa~pling Date: 11/07/90 

Pesticides/PCB's 
Base/Neutral Extractable& 

Sample ID : 2. ~1275, XIF3430 
Samplinq Data: 11/07/90 

Peaticides/PCB'a 
Base/Neutral Eztractablea 

Sample ID: 3. 901276, XIF3620 
Sampling Date: 11/07/90 

Peaticidas/PCB's 
Base/Neutral Eztractablea 

262 

Method 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

" . 

December 20, 1990 

Result 

see 
see 

sea 
sea 

see 
sea 

Units 

attached 
attached 

attached 
attached 

attachec 
attachec 



MARTEl. 

Client Identification: HES 
Log Identification: W-5550 
December 20, 1990 
Page 2 

Analytical Parameter 

Sample ID: 4. 901277 , XIF3620 
Sampl.lng Date: 11/07/90 

Pesticides/PCB's 
Base/Neutral Extractable& 

sample ID: 5. 901278, XIF3620 
Sampling Data : 11/07/90 

Peaticidas/PCB's 
Base/Neutral Extractable& 

Sample ID: 6. 901279, XIF4405 
sampling Data: 11/07/90 

Pasticidaa/PCB'a 
Base/Neutral Extractable& 

Sample ID: 7. 901280, XIF440S 
sampling Data: 11/07/90 

Pesticidas/PCB's 
Base/Neutral Extractable& 

Sample ID: 8. 901281, XIF4405 
Sampling Date: 11/07/90 

Pesticides/PCB's 
Base/Neutral Extractable& 

' ,!ART:::... --~8CRh -:RY S E:~1i!CSS . ,:-JC 
GI->'CII • • ••• 

Cartificate of Laboratory Analysis 
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Method 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

Result 

see 
sea 

see 
sea 

sa a 
see 

sea 
sea 

sea 
see 

Units 

attachec 
attachec 

attached 
attached 

attached 
attached 

attached 
attached 

attached 
attached 
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Client Identification: MES 
Log Identificati on : W-5550 
December 20, 1990 
Page 3 

Analytical Parameter 

Sample ID : 9 . 901282, XIF4615 
samplinq Date: 11/07/90 

Pesticides/PCB's 
Base/Neutral Extractable& 

Sample ID: 10. 901283, XIF4615 
Samplinq Date: 11/07/90 

Pesticidas/PCB's 
Base/Neutral Extractable& 

Sample ID: 11. 901284, XIF4615 
samplin; Data: 11/07/90 

Pasticidas/PCB's 
Base/Neutral Extractable& 

Sample ID: 12. 901285, XIF5302 
sampling Date: 11/07/90 

Pesticidea/PCB's 
Base/Neutral Extractable& 

Sample ID: 13. 901286, XIF5302 
sampling Data: 11/07/90 

Pasticides/PCB's 
Base/Neutral Ex.tractablas 

~~z~ ".c .. ~ ael• .;l. ~ .. -~· .. ;;·:; .. -~ · as •""js-Q -~'31 ;.! · --~?5 

Certificate of Laboratory Analysis 
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Method 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

EPA a·oao 
EPA 8270 

Result 

see 
see 

sea 
see 

see 
see 

see 
see 

sea ... 

Uni ts 

attached 
attached 

attached 
attached 

attached 
attached 

attached 
attached 

attachec 
attachec 
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Client Identification : HES 
Log Identif i cation: W-5550 
December 20, 1990 
Page 4 

Analytical Parameter 

Sample ID: 14. 901287, XIF5302 
Sampling Date: 11/07/90 

Pesticides/PCB's 
Base/Neutral Extractable& 

Sample ID: 15 . 901288, XIF5699 
Sampling Data: 11/07/90 

Peaticides/PCB's 
Base/Neutral Extractablas 

Sample ID: 16. 901289, XIFS699 
Sampling Date: 11/07/90 

Pasticidas/PCB's 
Base/Neutral Extractable& 

Sample ID: 17 . 901290, XIF5699 
Sampling Data: 11/07/90 

Peaticides/PCB's . 
Base/Neutral Extractable& 

Sample ID: 18. 901291, XIFSSOS 
Sampling Date: 11/07/90 

Pe$ticidaa/PCB's 
Base/Neutral E~tractabl~s 

.. :: "'. -, .... =~' ~. ·e . .. _ ... J ':1"" .. olo'IIIS ;- ·· ~ ·~: .;.:.. · ~ ';--:! 
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Cartlficate oi Laboratory Analysis 
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Method 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

Result 

see 
see 

see 
see 

see 
see 

see 
see 

see 
see 

Units 

attache• 
attache• 

attachec 
attached 

attached 
attached 

attached 
attached 

attached 
attached 
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Client Identification : HES 
Log Identifica~ion: W-5550 
December 20, 1990 
Page 5 

Analytical Parameter 

Sample ID : 19. 901292, XIF592S 
Sampling Date: 11/07/90 

Pesticides/PCB's 
Base/Neutral Ext.ractables 

Sample ID: 20. 901293, XIFS925 
Sampling Date: 11/07/90 

Pesticides/PCB's 
Base/Neutral Extractable& 

SaMple ID: 21. 90129., XIF5925 
Sampling Date: 11/07/90 

Pesticidas/PCB's 
Base/Neutral Extractable& 

Sample ID: 22. 901295, XIF4642 
Sampling Data: 11/07/90 

Pasticides/PCB's 
Base/Neutral Extractable& 

:1~J \lor·., 3!, s~.. . le ··~ - ! .. ~~~r --.l·as ... -::.; .. . ~ . .;~ ·-:..;s . .. ................. 
• I - -~-.. .,.,.3 

Certificate ot Laboratory Analysis 
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Method 

EPA 8080 
EPA 82~0 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

EPA 8080 
EPA 8270 

Result 

see 
see 

see 
sea 

see 
se~ 

see 
see 

On its 

attached 
attached 

attached 
attached 

attached 
attached 

attached 
attached 
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Client Identif i cation : HES 
Loq Identification: W-5550 
December 20, 1990 
Page 6 

;O~IIGI ~lf UV• l _j w lll ·~• •C''-o. • , ...,,~ ..... ~=-~ =- : •; :,c,.~Vv~ 

Certificate of Laboratory Analysis 

All procedures used are in accordance with the following methods: 
EPA-600/4-79-020, "Methods for Chem.1cal Analysis of Water and Wastes". 

SW-846, "Test Methods for Evaluating Solid Wasta", 1986. 

QC ~proval ,) 
I 

Laboratory lpproval 

Date Date 

267 
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Log Id: 5550 
Certificate of Laboratory Analysis 

Sample Id : 1. 901274 

Compound 

Pesticides. Herbicides . and PCB's. 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalates. EPA Method 606. uq/kg 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalata 
Polypuclaar Argmatic Hydrocarbops. 
Benso (b} fluoranthena 
Acanaphthylana 
Banzo (a) anthracene 
Banso (g,h , i) perylene 
Chryaena · 
Fluoranthane 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibanzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (1): 

Dibutylchlorandata 
2- Fluorobiphanyl 

Detection Limit 

EPA Method 608. 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

100 
100 
1000 
100 
100 
100 

iPA Method 610 . 
100 
100 
100 
200 
100 
100 
200 
too. 
100 
100 
100 
tOO 
200 
100 
100 
100 

108 

"" 
268 

Result 

ug/kg 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
N'D 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
Nl) 
ND 
ND 

ND 
ND 
ND 
ND 
ND . 
ND . 

uq/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
HD 
ND 
HD 
ND 
ND 
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Loq Id: 5550 
Certificate of Laboraiory Analysis 

Sample Id : 2. 901275 

compound Detection Limit 

Pesticides. Herbicides. and PCB's. EPA 
Aldrl.n 
a-BHC 
Atra.zine 
b-BHC 
q-BHC (Li ndane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dia.zinon 
Dieldrin 
Endr.ln 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalatea. EPA Method 606. uq/kg 
Butyl benzyl phthalate 
Di-n- octyl phthalate 
Bia (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Di ethyl phthalate 
Dimethylphthalate 
Polynuclear Arqmatic Hydrocarbons. EPA 
Benao (b) fluoranthene 
Acenaphthylene 
Banao (a) anthracene 
Benao (g,h,i) perylene 
Chrysene 
Pluoranthene 
Indeno (1,2,3-cd) pyrane 
Phenanthrene 
Acanaphthena 
Anthracene 
Ben.zo (a) pyrene 
Benao (k) fluoranthane 
Diban.zo (a,h) ~nthracana 
Fluorene 
Naphthalene 
Pyrena 
Surro9ate Spike Recoveries (l ) : 

Dibutylchloranclata 
2-Fluorobiphenyl 
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Method 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

100 
100 
1000 
100 
100 
100 

Method 
100 
100 
100 
200 
100 
100 
200 
lOG 
100 
100 
100 
100 
200 
100 
100 
100 

115 
42 

608. 

610 I 

Result 

uq/kg 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
HD 
ND 
ND 
ND 
ND 

ND , 
ND 
ND 
ND 
ND· 
HD 

uq/kg 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
HD 
ND 
ND 
ND 
ND 
ND: 
ND 
ND 
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tog Id: 5550 
Certificate of Laboratory Anatysis 

sample Id: 3. 901276 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's. EPA 
Aldri n 
a-BHC 
Atrazine 
b-BHC 
g-BHC {Llndane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Oiazinon 
Dieldrin 
Endr1.n 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Li nuron 
Malathi on 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Pbthalates. EPA Method 606. ug/kq 
Butyl benzyl phthalate 
Oi-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Oiethyl phthalate 
Dimethylphthalata 
Polynuclear Arpmttis Hydrocarbons. EPA 
Benzo (b) fluotantbane 
Acenaphtbylene 
Banzo (a) anthracene 
Banzo (g,b,i) perylene 
Chrysane 
Fluoranthana 
Indano (1,2,3-cd) pyrena 
Phenanthrene 
Acanaphthena 
Anthracene 
Benzo (a) pyrene 
Banzo (k) fluoranthane 
Dibanzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries ('): 

Dibutylchlorendate 
2-Fluorobiphenyl 

270 

Method 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

100 
100 
1000 
100 
100 
100 

Method 
100 
100 
100 
200 
100 
100 
200 
100. 
100 
100 
100 
100 
200 
100 
100 
100 

113 
39 

608, 

610, 

. 

Result 

ug/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
HD 
ND 
ND 
ND 
ND 
ND 
ND 
.ND 
ND 
ND 

ND 
ND ' 
ND 
ND 
ND 
HD' 

ug/lcq 
ND 
lfD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
HD 
HD 
HD . 
ND 
HD 
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toq Id: 5550 
Cartificate of Laboratory Analysis 

Sample Id: 4. 901277 

Compound Detection Lim1t 

Pesticides. Herbicides . and PCB's. EPA Method 608. 
Aldr~n 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4 1 -DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrln 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
fhthalatas, EPA Mothod 606. ug/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
PolynucleAr Aromatic Hydrocarbons. 
Benzo (b) fluoranthene 
Acenapbthylana 
Ianzo (a) anthracene 
Ienzo (g,b,i) parylone 
Chrysena 
rluoranthene 
Indano (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (t): 

Dibutylchlorandate 
2-rluorobiphanyl 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

100 
100 
1000 
100 
100 
100 

EPA Methgd 610. 
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100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

117 
42 

Result 

ug/lcq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND ' 
ND 
ND 
ND 
ND" 

ug/lcq 
ND · 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Log Id: 5550 
Certificate of Laboratory Analysis 

Sample Id: 5 . 901278 

Compound Detection Limi~ Result 

211Uc~dll• H1tb~c~gil1. aDd 2~B':11 iE6 tlltbg!i QQ§ I yg£i!i 
Aldrin 1000 ND 
a-BHC 1000 ND 
Atrazina 1000 ND 
b-BHC 1000 ND 
g-BHC (Lindane) 1000 ND 
Chlordane 1000 NO 
4,4'-DDD 1000 ND 
4 , 4'-DDE 1000 ND 
4,4 1-DDT 1000 ND 
Diazinon 1000 ND 
Dieldrin 1000 ND 
Endrin 1000 ND 
Ethyl parathion 1000 ND 
Heptachlor 1000 ND 
Heptachlor Epoxide 1000 ND 
Linuron 1000 NO 
Malathion 1000 ND 
Methyl parathion 1000 ND 
To.zaphene 1000 ND 
Trifluraline 1000 ND 
PCB's (total) 1000 ND 
2btbllltll. liE6 I:Satbgd fi~Ui 1 Yi£ksz 
Butyl benzyl phthalate 100 ND 
Di-n- octyl phthalate 100 ND 
Bis (2- ethylhexyl) phthalate 1000 ND 
Di-n-butyl-phthalate 100 ND 
Diathyl phthalate 100 NO. 
Dimethylphthalate 100 NO 
EglXDYClll' t.'gmatic Hid,gcl,bQDI. iE6 J:lltbgd 121QI Ys:lksz 
Banzo (b) f luoranthene 100 ND 
Acenaphtbylene 100 ND 
Benzo (a) anthracene 100 NO 
Benzo (g,h,i) perylene 200 ND 
Chryaena 100 ND 
Fluoranthene 100 NO 
Indeno (1,2,3-cd) pyrene 200 NO 
Phenanthrene 100. ND 
Acenaphtbane 100 NO 
Anthracene 100 ND 
Benzo (a) pyrene 100 ND 
Benzo (k) fluoranthene 100 ND 
Dibenzo (a,h) anthracene 200 ND 
Fluorene ... 100 NO 
Naphthalene 100 ND 
Pyrena 100 NO 
surrogate Spike Recoveries (') ! 

Dibutylchlorendate 106 
2-Fluorobiphenyl 43 

272 
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Log Id: 5550 
Certificate of Laboratory Analysis 

Sample Id: 6. 901279 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC {Lindane) 
Chlordane 
~,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalate&. EPA Method 606. ug/kg 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bia (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimathylphthalate 
PolYnuclear Argaatic Hydrocarbons. EPA 
Benzo (b) f luorantbene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chryaene 
Fluoranthene 
Indano (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surroqate Spike Recoveries (\): 

Dibutylchlorendata 
2-Fluorobiphanyl 

273 

Method 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

100 
100 
1000 
100 
100 
100 

Method 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

100 
41 

608 I 

610, 

Result 

ug/lsq 
ND 
ND 
MD 
MD 
MD 
MD 
MD 
ND 
ND 
MD 
ND 
ND 
ND 
MD 
tm 
ND 
MD 
ND 
MD 
ND 
MD 

ND 
HD 
MD 
MD 
MD 
MD. 

uq/kq . 
MD 
MD 
MD 
MD 
MD 
MD 
MD 
ND 
MD 
ND 
MD 
MD 
MD 
MD 
MD 
HD 
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Leg Id: 5550 
Certificate of Laboratory Analysis 

Sample Id: 7 . 901280 

Compound 

Pesticides. Herbicides. and PCB's. 
Aldrin 
a-BHC 
Atrazine 
b- BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linurcn 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalatea. EPA Method 606. uR/ka 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalata 
Polynuclear Arpmatic Hydrgcarbons. 
Benzo (b) fluoranthene 
Acenapbtbylene 
Benzo (a) anthracene 
Ienzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd} pyrane 
Phenanthrene 
Acenapbtbene 
Anthracene 
Benzo (a) pyrane 
Benzo (k) flucranthana 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surro9ata Spike Recovari•• (1): 

Dibutylchlorendata 
2-Fluorobiphenyl 

Detection Limit 

EPA Method 608. 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

100 
100 
1000 
100 
100 
100 

EPA Method 610. 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
lGO 
100 
100 

105 
33 

274 

Result 

uq/kq 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND ' 
ND 
ND 
ND 
ND' 

ug/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
HD 
ND 
ND 
ND 
ND 
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Log Id : 5550 
Certificate of Laboratory Analysis 

SaMple Id : 8 . 901281 

Compound Detecti on Limit Result 

flatis;;&.dlll. till.:bis;;i.dll, ADd f~B':i, if b. l.iltbgs;J, Raa. ygl~g 
Aldr in 1000 ND 
a-BHC 1000 ND 
Atrazine 1000 ND 
b-BHC 1000 ND 
g-BHC (Lindane) 1000 ND 
Chlordane 1000 ND 
4,4'-DDD 1000 ND 
4,4'-DDE 1000 ND 
4,4'-DDT 1000 ND 
Diazi non 1000 ND 
Dieldrin 1000 ND 
Endrin 1000 ND 
Ethyl parathion 1000 ND 
Heptachlor 1000 ND 
Heptachlor Epoxide 1000 ND 
Linuron 1000 ND 
Malathion 1000 ND 
Methyl parathion 1000 ND 
Toxaphene 1000 ND 
Trifluraline 1000 ND 
PCB's (total) 1000 ND 
fbtblliUI, iiEb. tlltbgd §Qi, YSilkSI 
Butyl. benzyl phthalate 100 ND 
Di-n-octyl phthalate 100 ND I 

Bis (2-ethylhexyl) phthalate 1000 ND 
Di -n-butyl-phthalate 100 ND 
Diethyl phthalate 100 ND 
Dimethylphthalate 100 ND : 
fgliDYClll' ,a,gmltic H!d,gcitbgoa. ifA l.iltbgd. ug, YS1ll5S1 
Benzo (b) fluoranthene 100 ND 
Acenaphthylene 100 ND 
Benzo (a) anthracene 100 ND 
Benzo (g,h,i) perylene 200 ND 
Chrysene . 100 ND 
Pluoranthene 100 ND 
Indeno (1,2,3-cd) pyrene 200 ND 
Phenanthrene 100 ND 
Acenaphthene 100 ND 
Anthracene 100 ND 
Benzo (a) pyrene 100 ND 
Benzo (k) fluoranthene 100 ND 
Di benzo (a,h) anthracene 200 ND 
Fluorene 100 ND 
Naphthalene 100 ND 
Pyrena 100 ND 
surrogate Spike Recoveries (') : 

Dibutylchlorandate 108 
2-Fluorobiphenyl 38 

275 
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Log Id: 5550 
Certificate of Laboratory Analysis 

Sample Id : 9. 901282 

compound 

Pesticides, Herbicides, and PCB's. 
Aldrin 
a-BHC 
Atra.zine 
b-BHC 
g-BHC {Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4 1 - DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxida 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluralina 
PCB's (total) 
Phthalate•. EPA Method 606, uq/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-athylhaxyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimathylphthalata 
Polynuclaar Aromatic Hydrocarbons, 
Benzo (b) fluoranthane 
Acenaphthylene 
Benzo (a) anthracene 
Sanzo (g,h,i) perylene 
Chryaena 
Fluoranthene 
Indano (1,2,3-cd) pyrana 
Phenanthrene 
Acanaphthana 
Anthracene 
Banzo (a) pyrena 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recovariaa (1) : 

Dibutylchlorandate 
2-Fluorobiphanyl 

Detection Limit 

EPA Method 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

100 
100 
1000 
100 
100 
100 

608. 

EPA Method 610. 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

105 
41 

276 

Result 

uq/kg 
HD 
HD 
HD 
ND 
ND 
ND 
HD 
ND 
ND 
HD 
ND 
ND 
ND 
ND 
HD 
HD 
ND 
N'D 
HD 
ND 
ND 

ND 
ND' 
ND 
ND 
N'D 
HD 

uq/kq 
ND 
HD 
ND 
HD 
HD 
HD 
ND 
N'D 
HD 
N'D 
N'D 
ND 
N'D 
ND 
N'D 
ND 
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Log Id: 5550 
Certificate of Laboratory Analysis 

Sample Id: 10 . 901283 

Compound 

Pesticides. Herbicides. and PCB's. 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB'& (total) 
Phthalate& . EPA Method 606. uq/kq 
Butyl benzyl phthalate 
Di·-n-octyl phthalate 
Bis (2-ethylhaxyl) phthalate 
Di-n-butyl-phthalate 
Diathyl phthalate 
Dimathylphthalate 
Polynuclear Argmatic Hydrgcarbgns. 
Banzo (b) fluoranthena 
Acenaphthylene 
Ben3o {a) anthracene 
Btn3o (g,h,i) perylene 
Chrysane 
Fluoranthane 
Indeno (1,2,3-cd) pyrana 
Phenanthrene 
Acanapbthana 
Anthracene 
Ban3o (a) pyrene 
Benzo (k) fluoranthana 
Dibanzo (a,h) anthracene 
Fl.uorane 
Naphthalene 
Pyrena 
surrogate Spike Recoveries (1): 

Dibutylchlorendate 
2-Fluorobiphanyl 

Detection Limi t: 

EPl\ Method 608. 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

100 
100 
1000 
100 
100 
100 

EPA Mathgd §10 . 
100 
100 
100 
200 
100 
100 
200 
10Q 
100 
100 
100 
100 
200 
100 
100 
100 

94 
75 

277 

Result 

uq/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND, 
ND 
ND 
ND 
Hl). 

uq/kq 
HD . 
ND 
HD 
ND 
ND 
ND 
HD 
.HD 
HD 
ND 
HD 
HD 
ND 
ND 
ND 
ND 
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Log Id : 5550 
Certificate of Laboratory Analysis 

Sample Id: 11 . 901284 

Compound Detection t.imit 

Pesticides. Herbicides. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4r-DDD 
4,4',-DDE 
4,4 1 -DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluralina 
PCB's (total) 
Pbthalatea. EPA Method 606. uq/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynyclear Argmatic Hydrgcarbons. EPA 
Benzo (b) fluoranthena 
Acenaphthylena 
Benzo (a) anthracene 
Henao (g,h,i) pe~ylene 
Chry1ane 
Fluoranthana 
Indano (1,2,3-cd) pyrone 
Phenanthrene 
Acenaphthene 
Anthracene 
Bonzo (a) pyrene 
Benso (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene . 
Pyrena 
surrogate Spike Recoveries ('): 

Dibutylchlorendate 
2-Fluorobiphenyl 

278 . 

Method 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

100 
100 
1000 
100 
100 
100 

Methgd 
100 
100 
100 
200 
100 
100 
200 
10.0 
100 
100 
100 
100 
200 
100 
100 
100 

92 
113 

608, 

610. 

Result 

uq/kq 
ND 
ND 
ND 
ND 
ND 
ND 
N"D 
ND 
ND 
N"D 
ND 
ND 
N"D 
ND 
ND 
ND 
ND 
ND 
tiD 
ND 
ND 

ND 
ND 
ND 
NJ) 

ND. 
ND 

uq/kq 
ND 
ND 
ND 
N"D 
ND 
ND 
HD 
ND 
ND 
HD 
ND 
ND 
ND 
HD 
ND 
ND 

.... . .. 
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Log Id : 5550 
Certificate of Laboratory Analysis 

sample Id : 12 . 901285 

Compound Detection Limit 

Peshicidea. Herbicides. and PCP ' s. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4' - DDD 
4 1 4 1 -DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Hep~achlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluralina 
PCB's (total) 
Phthalate&. EPA Methgd 606 . yq/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Die~hyl phthalate 
Dimethylphthalate 
Pglynyclear Argmatic Hydrgcarbons . EPA 
Benzo (b) fluoranthene 
Acanaphthylene 
Benzo (a) anthracene 
Benzo (g,b,i) perylena 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrena 
Phenanthrene 
Acenaphtbana 
Anthracene 
Benzo (a·) pyrane 
Bonzo (k) fluoranthene 
Dibanzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (l): 

Dibutylchlorendate 
2-Fluorobipbenyl 

279 

Method 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

100 
100 
1000 
100 
100 
100 

Methgd 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 

·100 
100 
100 

95 
92 

608. 

610. 

Result 

yq/lsg 
ND 
ND 
ND 
ND 
HD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

liD 
ND' 
ND 
ND 
ND 
ND' 

uq/kCI 
ND 
ND 
ND 
HD 
ND 
ND 
ND 
HD 
ND 
ND 
ND 
ND 
ND 
ND 
ND' 
ND 
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Log Id: 5550 
Certificate of Laboratory Analysis 

Sample Id : 13. 901286 

Compound Detection Limit 

Pesticides. Herbic1des. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DOE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Pbthalates. SPA Method 606. uq/kq 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diathyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hydrocarbons. EPA 
Banzo (b) fluoranthene 
Acenaphthylene 
Banzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indano (1,2,3-cd) pyrana 
Phenanthrene 
Acanaphthana 
Anthracene 
Banzo (a) pyrene 
Ben~o (k} fluoranthena 
Dibanzo (a,h} anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (\}: 

Dibutylchlorendata 
2-Fluorobiphanyl 

Method 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

100 
100 
1000 
100 
100 
100 

Kethgd 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

87 
45 

280 

608. 

§10. 

Result 

ug/kq 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 

ND 
ND ' 
NO 
NO 
NO 
NO 

ugllqr 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

... . .. ... . . .. 
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Log Id : 5550 
Certificate ot Laboratory Analysis 

Sample Id: 14. 901287 

compound De~ection Limit 

Pesticides. Herbicides. and PCB's . EPA Method 608 . 
Aldrin 
a-BHC 
Atrazina 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4' - DDD 
4,4'-DDE 
4,4'-DDT 
Dia::inon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluralina 
PCB's (total) 
Phthalates. EPA Hethgd 606. ug/kg 
Butyl ben~yl phthalate 
Di-n-cetyl phthalate 
Bis (2-etbylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimathylpbthalate 
Polynuclear Argmatic Hydrocarbons. 
Banzo (b) fluoranthana 
Acanapbthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chryaene 
Fluorantbene 
Indeno (1,2,3-cd) pyrane 
Phenanthrene 
Acanaphthene ·. 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthane 
Dibenzo ( a , h ). an thracane 
Fluorene ' 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (1) : 

Dibutylchlorendata 
2-Fluorobipbenyl 

5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

100 
100 
1000 
100 
100 
100 

EPA Method 610. 
100 
100 
100 
200 
100 
100 
200 
100 
100' 
100 
100 
100 
200 
100 
100 
100 

91 
101 

281 

Result 

ug/kg 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

ND 
NO I 

N'D 
NO 
MD 
ND" 

uq/lcg 
ND . 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Log Id: 5550 
Certificate of Laboratory Analysis 

Sample Id: 15. 901288 

Compound 

Pesticides. Herbicides. and PSB's. 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Pbthalates. EPA Methgd 606. uq/kq 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diathyl phthalate 
Dimathylphthalate 
Polynuclear Aromatic Hydrgcarbgns. 
Benzo (b) fluoranthene 
Acanaphthylana 
Banzo (a) anthracene 
Banzo (i,h,i) perylane 
Chryaena 
rluoranthena 
Indano (1,2,3-cd) pyrane 
Phenanthrene 
Acenaphthane 
Anthracene 
Banzo (a) pyrane 
Benzo (k) fluoranthene 
Dibanzo (a,h)o anthracene 
Fluorene 

0 

Naphthalene 
Pyrena 
Surrogate Spike Recoveries <•>: 

Dibutylchlorandata 
2-Fluorobiphenyl 

Detection Limit 

EPA Method 608. 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

100 
100 
1000 
100 
100 
100 

EPA Method 610, 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

95 
115 

282 

Result 

ug/ks 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NO 
ND 
ND 
ND 
ND. 
ND 

ug/lcq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Log Id : 5550 
Certificate of Laboratory Analysis 

Sample Id: 16. 901289 

Compound Detection Limit 

Pesticides. Herbicides . and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4 1 -DDD 
4,4'-DDE 
4,4'-DOT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Pbthalatea. EPA Htthod 606. ug/kg 
Butyl benzyl phthalate 
Oi-n-octyl phthalate 
Bia (2-ethylhtxyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimtthylpbthalate 
Polynuclear Argmatic Hvdrgcarbops. EPA 
Sanzo (b) fluoranthena 
Acanaphthylana 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysana 
Fluoranthane 
Indano (1,2,3-cd) pyrene 
Phenanthrene 
Acanaphthene 
Anthracene 
Banzo (a) pyrena 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (1): 

Dihutylchlorendate 
2-Fluorobiphenyl 

283 

Hethgd 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

100 
100 
1000 
100 
100 
100 

Method 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

8!5 
89 

§08. 

610. 

Result 

ug/kg 
ND 
ND 
ND 
ND 
ND 
ND 
JfD 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

NO 
ND I 

NO 
NO 
NO 
NO· 

uq/kq 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
Jf1) 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
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tog Id: 5550 
Certificate of Laboratory Analysis 

Sample Id: 17. 901290 

Compound 

Pesticides. Herbicides. and PCB's. 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
-4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
tinuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalatea, iPA Method 606 1 uq/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bia (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynucltar Aromatic Hydrocarbons. 
Benzo (b) f luoranthene 
Acanaphthylena 
Benzo (a) anthracent 
Banzo (g,h,i) perylene 
Chryaene 
Fluoranthena 
Indeno (1,2,3-cd) pyrana 
Phenanthrene 
Acanaphtbane 
Anthracene 
Banzo (a) pyrane 
Benzo (k) fluoranthana 
Dibanzo (a, h) ·anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (t) : 

Dibutylchlorandate 
2-Fluorobiphanyl 

Detection Limit 

EPA Method 608 . 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

100 
100 
1000 
100 
100 
100 

EPA Method 610. 
100 
100 
100 
200 
100 
100 
200. 
100 
100 
100 
100 
100 
200 
100 
100 
100 

104 
88 

Result 

ug/kq 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
rm 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND. 
ND 

uq/kq 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
Nl) 

ND 
ND 
ND 
ND 
ND 
ND' 
ND 
ND 

- --- - - - - --- ---- -- -------- --- --- --·- ---
284 
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Log Id: 5550 
Certificate of Laboratory Analysis 

Sample Id : 18 . 901291 

Compound 

Pesticides . Herbicides. and PCB's. 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-0DD 
4,4 1 -0DE 
4,4 ' -DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalates. EPA Hathod 606. yq/kq 
Butyl benzyl phthalate 
Di~n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalata 
Dimathylphtbalate 
Polynuclear Aromatic Hydrocarbgns . 
Benzo (b) fluoranthene 
Acenaphthylene 
Banzo (a) anthracane 
Ienzo (g,h,i) perylene 
Chryaena 
Fluoranthane 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Banzo (k) fluoranthene 
Oibenzo (a,h) anthracane 
Fluorene 
Naphtha lena 
Pyrena 
Surrogata Spike Racoveriea ('): 

Dibutylchlorendate 
2-Fluorobiphenyl 

Detection Limit 

EPA Method 508. 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

100 
100 
1000 
100 
100 
100 

'SPA Method 610. 
100 
100 
100 
200 
100 
100 
200 
10~ 
100 
100 
100 
100 
200 
100 
100 
100 

86 
86 

285 

Result 

yq/kq 
ND 
ND 
ND 
ND 
MD 
ND 
ND 
ND 
MD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
~ 
ND 
ND 

ND 
ND I 

MD 
liD 
ND 
NIJ: 

uq/kq 
ND 
MD 
ND 
MD 
ND 
ND 
MD 
MD 
ND 
MD 
liD 
ND 
ND 
MD 
MD 
Nl) 



MARTEL ',IARI: · __ ;.SORA 7: ~Y SE;:::: -.J tC ::S. ' JC. 
:lo>CI 

. :::s .. :>omwell ar ~;e ~cao :altlmore. '.tar·, i""= : ·::~ .. ., • ~;.';:.& - --;.• _; ~:l.- o! .. :w 
~;,: ~Ortn Sen. 5~...~~- ' • • - :o .... s ~~n • • tU .. :~ - . : . .. • -;.% 

: .!~·:a1 ~··::"· ::·· ·:-· ~·-; .... :-- - ~ · • ::z-·: .. ; 

Loq Id: 5550 
Certificate of Laboratory Analysis 

sample Id: 19. 901292 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endri n 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalatea. EPA Method 606. uq/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-athylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimathylphthalata 
Polynuclear Argmatic Hydrocarbgns. EPA 
Banzo (b) fluoranthane 
Acenaphthylena 
Banzo (a) anthracene 
Banzo (g,h,i) perylene 
Chryaena 
Fluoranthene 
Indeno. (1,2,3-cd) pyrene 
Phenanthrene 
Acenapbthene 
Anthracene 
Banzo (a) pyrene 
Benzo (k) fluoranthene 
Dibanzo (a,h) anthracene 
Fluorene 
Naphthalene 
Py~ene 
Surrogate Spike Recoveries (l): 

Dibutylchlorendate 
2-Fluorobiphenyl 

286 

Method 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

100 
100 
1000 
100 
100 
100 

Methgd 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

95 
64 

608 I 

610. 

Result 

uq/kq 
ND 
Ntl 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND. 
ND 

uq/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Log Id: 5550 
Certificate of Laboratory Analysis 

Sample Id : 20 . 901293 

Compound Detection Limit 

Pesticides, Herbic i des, and PCB's. EPA Method 608. 
Aldr in 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4 1 -DDT 
Di azinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Pbthalatas. EPA Method 606. uq/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimatbylphthalata 
Polynuclear Aromatic Hydrgcarbgns. 
Benzo (b) fluoranthene 
Acanaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) parylene 
Cbryaene 
Fluorantbene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthee 
Anthracene 
Benzo {a} pyrene 
Benzo (k) fluoranthena 
Dibenzo (a,h} anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spikt Recoverita (l) : 

Dibutylchlorandate 
2-Fluorobipbenyl 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

100 
100 
1000 . 
100 
100 
100 

EPA Method 610. 
100 
100 
100 
200 
100 
100 
200 
lOQ· 
100 
100 
100 
100 
200 
100 
100 
100 

91 
115 

287 

Result 

uq/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND' 
ND 
ND 
ND 
ND 

uq/lcq 
ND 
ND 
ND 
ND 
lfD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
HD • 
ND 
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Log Id: 5550 
c ·ertificate of Laboratory Analysis 

Sample Id: 21 . 901294 

Compound 

Pesticides. Herbicides. and PCB's. 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4 ' -DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalatas. EPA Method 606. yg/kq 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-athylhexyl) phthalate 
Di-n-butyl-phthalate 
Diathyl phthalate 
Dimathylphthalate 
Polynuclear Argmatic Hydrgcarbons, 
Sanzo (b) fluoranthana 
Acanaphthylana 
Banzo (a) anthracene 
Banzo (g,h,i) perylene 
Chrysana 
Fluoranthana 
Indano (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthana 
Anthracene 
Benzo (a) pyrana 
Benzo (k) fluoranthane 
Dibenzo (a,h) ~nthracane 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries ('): 

Dibutylchlorendate 
2-Fluorobiphenyl 

Detection Limit 

EPA Method 608. 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

100 
100 
1000 
100 
100 
100 

VA Method 610. 
100 
100 
100 
200 
100 
100 
200 
100' 
100 
100 
100 
100 
200 
100 
100 
100 

95 
94 

288 

Result 

yg/kg 
ND 
ND 
Nl) 

ND 
ND 
ND 
ND 
Nl) 

ND 
Nl) 

ND 
ND 
Nl) 

ND 
Nl) 

ND 
Nl) 

ND 
ND 
ND 
ND 

ND , 
HD 
ND 
ND 
ND· 
ND . 

uq/kq 
ND 
ND 
ND 
ND 
MD 
ND 
ND 
ND 
ND 
HD 
ND 
ND 
ND 
ND 
ND 
ND 
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Log Id: 5550 
Certificate of Laboratory Analysis 

Sample Id: 22 . 901295 

Compound 

Pesticides, Herbicides. and PCB's. 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalate&. EPA Mtthgd 606. ug/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diathyl phthalate 
Dimethylpbthalata 
Polynuclear Argmatic Hydrgcarbgns, 
Banzo (b) fluoranthane 
Acanaphtbylane 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysena 
Fluorantbene 
Indano (1,2,3-cd) pyrena 
Phenanthrene 
Acenaphthana 
.Anthracene 
Banzo (a) pyrene 
Banzo (k) fluoranthane 
Dibanzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries ('): 

Dibutylchlorendate 
2-Fluorobiphenyl 

Detection Limit 

EPA Hethgd 608 1 

2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

100 
100 
1000 
100 
100 
100 

EPA Matbqd 610. 
100 
100 
100 
200 
100 
100 
200 
100 
10'0 
100 
100 
100 
200 
100 
100 
100 

97 
108 

289 

Result 

yq/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

· ND 
ND 
ND 
ND 
ND 
Nt) 

ND 
ND 
ND 
ND 
ND 
Nt) 

ND 

ND 
ND I 

ND 
ND 
tm 
ND' 

ug/kq 
ND . 
ND 
tm 
ND 
ND 
ND 
ND 
rm 
ND 
ND 
ND 
ND 
HD 
ND 
HD· 
ND 
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Paqe No . 
12/20/90 

Loq 
Number 

** Sample 
5550 
5550 

•• Sample 
5550 
5550 

** Sample 
5550 
5550 

** Sample 
5550 
5550 

** Sample 
s5so· 
5550 

** sample 
5550 
5550 

** Sa11pla 
5550 
5550 

** Sample 
5550 
5550 

** Sample 
5550 
5550 

** Salllple 
5550 
5550 

** sample 
5550 

·~2: ::~m·,\1 ~11 E· -:;l-=·~ao :autrT"Cr~ ·.tar - -. · ::~ .: : =2!·--;1} =1o:s.- '? ... : · ::~. : -

1 

:~1:.":or·~ =~u s~~:e .. - -~ · ':- --:· .u ~-: ;.s ... . ~ .. .;· ..;;o,;. 

Certificate of Laboratory Analysis 

Analyt i cal Information 
Dates, Times, Analysts 

(dates may refer to data baqun or date approved) 

Test 
Coda 

ID : 1. 901274, 
PPPEST 
PPBN 

ID: 2. 901275, 
PPPEST 
PPBN 

ID : 3 . 901276, 
PPPEST 
PPBN 

ID: 4 . 901277, 
PPPEST 
PPBN 

ID : 5 . 901278, 
PPPEST 
PPBN 

ID: _ 6 . 901279, 
PPPEST 
PPBH 

ID: 1 . 901280 I 
PPPES"l' 
PPBJl 

Date 
Performed 

XIV3430 
12/13/90 
12/08/90 

. 
XIF3430 

12/13/90 
12/08/90 

XIF3620 
12/13/90 
12/08/90 

XIF3620 
12/13/90 
12/08/90 

XIF3620 
12/14/90 
12/08/90 

XIF4405 
12/14/90 
12/08/90 

XIF4405 
12/U/90 
12/08/90 

ID : 8. 901281, . XIF4405 
PPPES"l' 12/U/90 
PPBH 12/08/90 

ID : 9. 901282, XIF4615 
PPPEST 12/U/90 
PPBJl 12/08/90 

ID: 10 . 901283_, XIF4615 
PPPEST 12/U/90 
PPBJl 12/11/90 

ID: 11 . 901284, XIF4615 
PPPES"l' 12/12/90 

Time 
Performed 

21 : 17 
00~41 

22:19 
01:41 

23:20 
02:U 

00:22 
03:41 

01:24 
04:41 

02:26 
05:41 

03:29 
06:42 

04 : 31 
07:42 

05 : 32 
08:42 

19:57 
16:32 

20:59 

290 

Analyst 
Init i als 

RLC 
FJS 

RLC 
FJS 

RLC 
FJS 

RLC 
FJS 

RLC I 

FJS 

RLC 
FJS 

RLC 
FJS 

RLC 
FJS 

RLC 
FJS 

RLC 
FJS 

RLC 



MARTEL 'viARTc L LA.BORA ICFY SE?.'IICES. INC. - --· 

Paqe No . 
12/20/90 

Loq 
Number 

5550 

** Sample 
5550 
5550 

** sample 
5550 
5550 

** Sample 
5550 
5550 

** Sample 
5550 
5550 

** Saaaple 
5550 
5550 

** Sample 
5550 
ssso 
** Sample 
5550 
5350 

** Saapla 
5550 
ssso 
** Sample 
5550 
5550 

** Sample 
5550 
5550 

'C25 Cromwell : ··c<;e ;::cao 3attnT"cre Mar·11anc 2' 2':.1 ~01. ~;:: . ; ;;a ; !:>::-•te •~011 :;: · .· ::. 
:~2() 'lor::-1 2eH S~rre " ' -~~S ICn ';' ~xas " :95 '• 31 ~.: ' ...;~ 

2 

: ao•tal Aucor: Scrmq·oe·c llhncos 52iJi 21; 522- A:<::'? 

Certificate of Laboratory Analysis 

Analytical Information 
Dates, Times, Analysts 

(dates may refer to date bequn or date approved) 

Test 
coda 

PPBH 

ID: 12. 901285, 
PPPEST 
PPBN 

ID : 13. 901286 , 
PPPEST 
PPBH 

ID : 14 . 901287 , 
PPPEST 
PPBH 

ID: 15. 901288 I 
PPPEST 
PPBH 

ID: 16. 901289, 
PPPEST 
PPBif 

ID: 17 . 901290 , 
PPPEST 
PPBif 

ID: 18. 901291, 
PPPEST 
PPBH 

ID: 19. 901292 I 
PPPEST 
PPBH 

ID: 20 . 901293, 
PPPEST 
PPBif 

ID : 21 . 901294, 
PPPEST 
PPBif 

Date 
Performed 

12/11/90 

XIF5302 
12/12/90 
12/11/90 

XIF5302 
12/12/90 
12/11/90 

XIF5302 
12/1.3/90 
12/11/90 

XIF5699 
12/13/90 
12/11/90 

XIF5699 
12/13/90 
12/11/90 

XIF5699 
12/13/90 
12/11/90 

XIF5505 
12/13/90 
12/12/90 

XIF592S 
12-/13/90 
12/12/90 

XIF5925 
12/13/90 
12/12/90 

XIF5925 
12/13/90 
12/12/90 

291 

Time 
Performed 

17 :32 

22:01 
18:32 

23:03 
19:32 

00:05 
20:31 

01:07 
21:31 

02:09 
22:31 

06:16 
23:31 

07 : 19 
00 :31 

08': 21 
02:31 

09 : 23 
03:30 

10:25 
04 :30 

Analyst 
In i t i als 

FJS 

RLC 
FJS 

RLC 
FJS 

RLC 
FJS 

RLC 
FJS 

RLC 
FJS 

RLC' 
FJS . 

RLC 
FJS 

RLC 
FJS 

RLC 
FJS 

RLC 
FJS 



.MARTEL 

· Page No. 
12/20/90 

3 

'"1.ART::.. _ . .:. e c~,.:. -~RY. S~~'.JIC~S. · ~· JC 
,>G . ... 
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Certificate of Laboratory Analysis 

Analytical Information 
Dates, Times , Analysts 

(dates may refer to date begun or date approved) 

Log 
Number 

Teat 
Code 

Date 
Performed 

** Sample ID : 22. 901295, XIF.642 
5550 PPPEST 12/13/90 
5550 PPBN 12/~2/90 

292 

Time 
Performed 

11:27 
05:31 

Analyst 
Initials 

RLC 
FJS 



(J .MARTEL MARTEL LABORATORY SERVICES, INC. ·--
1025 Cromweol Bndr;e Road Salhmo,_, Mvyla~ 21204 ,3011 a2~·7790 Fac:som•e f:lOI) !21· : 1:!~ 

5920Nonn Bell. Suote 111 Houso.c;n. Texas n~ge (7131.U1-4965 
C.colal Aorgort Sonnc;~lietd. r:tinoos 62707 (217) 522-ooll9 

Martel Lab Number: 08605 Certificate of Laboratory Analysis 

Log Identification: W-5915 

Samples picked up by Martel Laboratory Services. 
P.O. Number 90036 
Projec~ Id: 32-1605 I Hart-Miller 

Maryland Environmental Service 
2020 Industrial Drive 
Annapolis, Maryland 21401 
At~ention: CeCa Donovan 

Client Identification: MES 

.. ... 
\' .. .· .·: I 

, ....... . . . 1' 

··~. >/ 
"' '"-: , , 

~-Method· Result Analytical Parameter 

Loq Identification: W-5915 
Date Received: 12/14/90 

Sample ID: 1. 901351, Macoma Balthica 
Sampling Date: 12/06/90 Time: 11:45 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pasticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: 2. 901352, Cyathura 
Sampling Data: 12/06/90 T~e: 11:45 

Chromium 
Iron 
Manganese 
Zinc 
Niclcal 
Copper 

293 

- . 

EPA 200.7 <0.1\ 
EPA 200.7 5.8 
EPA 200.7 3.0 
EPA 200 .. 7 0.17 
EPA 200.7 <0 . 2 
EPA 200.7 <0.1 
EPA 8080 see · 
EPA 8270 see 

10. 25' 
0.9993 

EPA 200.7 <2 
EPA 200.7 150 
EPA 200.7 96 
EPA 200.7 32 
EPA 200.7 <4 
EPA 200.7 20 

1991 

Units 

mq/kg 
mq/kq 
mq/kg 
mqfkg 
mq/kg 
mq/kq 
attached 
attached 
q 
q 

mg/kq 
mg/kg 
1119/kg 
mg/kq 
mq/kg 
mg/kg 



MARTEL LABORATORY SERVICES. INC .. 'MARTEL . . ....... 
•GOCI~..,. .. -

1025 Ctomwen Br!dc;e Road 8a1t1more. Mar,lanc: 21204 (:3011 a2!!-ii'90 Faes<mile (301 1 821· :~.& 
5m Nortn 6 e1t , S u111 11: ..,ousron. • e•as 77:;6 (7131441-1965 

~1111111 Aoraort Sannc;l<ekl. lllinoos a2i'07 (217) 522.Q009 

Client Identification: MES 
Log Identification: W-5915 
January 11, 1991 

Certificate of Laboratory Analysis 

Page 2 

Analytical Parameter 

Sample ID: 2. 901352, Cyathura 
Sampling Data: 12/06/90 Time: 11:45 

Pasticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: 3. 901353, Large Ranqia 
Sampling Date: 12/06/90 Time: 12:42 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 
Base/Neutral Extractablas 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: ~- 901354, Small Rangia 
Sampling Data: 12/06/90 Time: 12:42 

Chromium 
Iron 
Manganese . 
Zinc 
Hickel 
Copper 
Pasticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic analysis 
Weight of sample· used/inorganic analysis· 

J 294 

Method 

EPA 8080 
·EPA 8270 

- ' 

EPA 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 82·70 

Result 

see 
see 
0 . 52 
0.5200 

<1 
220 
38 
33 
15 
2.5 
sea 
see 
l.S2 
0.9139 

<0.1 
2.1 
0.61 
<0.1 
<0.2 
<0.1 
see 
see 
9.29 
1.1155 . 

Units 

attached 
attached 
g 
q 

mg/kq 
mg/kq 
mg/kq 
mq/kq 
mc;/kg 
mq/kg 
attached 
attached 
9 
q 

mg/kq 
1119'/kq 
lftg/kg 
aq/k9 
mq/kg 
mg/kg 
attached 
attached 
g 
q 



" 'MARTEL MARTEL LABORATORY SE~VICES. INC. 

1025 Ctamwell e,·c;e Field 9artomarll :.1arJiane 21204 i:JOII !~·ii90 Faa.mo e 1~01 J a2t·1~.l 
59i10 Norm Bitt. Suet 111 ~ous.:011. Texas ii1~ (71l l .141-.i%5 

Co~orral Aol'llart Scnngutta ltlonors 62707 121 7l 522·'009 

Client Identification: MES 
Log Identification: W-5915 
January 11, 1991 

Certificate of Laboratory Analysis 

Page 3 

Analytical Parameter 

Sample ID: 5. 901355, Cyathrua 
Sampling Date: 12/06/90 .Time: 12:42 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: 6. 901356, Macoma Balthica 
Sampling Date: 12/06/90 Time: 13:04 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: 7. 901357, Cyathur, 
Sampling Date: 12/06/90 Time: 13:04 

Chromium 
Iron · 
Manganese 
Zinc 
Nickel 

295 

Method 

EPA. 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

-EPA 8080 
EPA 8270 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.'7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

Result 

<7 
250 
180 
70 
14 
33 
QNS 
QNS 
QNS 
0.1359 

<0.1 
5.1 
1.6 
0.38 
<O.i 
0.12. 
QHS 
QNS 
QNS 
1.4282 

<4 
1!0 
7CS 
!0 
<8 

Units 

mg/kg 
mq/kg 
mq/kg 
mq/kg 
mg/kg 
mg/kg 

g 

mg/kg 
mq/kg 
mg/kg 
mg/kg 
mq/kg 
mg/kg 

g 

lllg/kq 
mq/kg 
mg/kg 
mq/kg 
mg/k9 



,. 
'MARTEL MARTe!... LASOAATOAY SERVICES. INC. 

* QOioCI• .-, ... • ......... -

1025 Ctomwell Bt~c:;e Roaa B1111morl!. Maryland 21204 t:l01182!·i~~ ~aes•m '• r:l011 82 1·1~· 
592'lNor.n Btu. Su•r• 111 i-'OI.ISton. Te .. as ;"i:096 (71)1 .;.£1....&~ 

Caclllal ,luroon So,.,;'•eld. llhnors ci2iOT <217} S22.;)CC9 

Client Identification: MES 
Log Identification: W-5915 
January 11, 1991 

Certificate of Laboratory Analysis 

Page 4 

Analytical Parameter 

Sample ID: 7. 901357, Cyathura 
Sampling Date: 12/06/90 Time: 13:04 

Copper 
Pesticides/PCB's 
Base/Neutral Extractables . 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: 8. 901358, Rangia 
Sampling Date: 12/06/90 Time: 13:04 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: 9. 901359, Rangia 
Sampling Date: 12/06/90 Time: 14:45 

ChromiWD 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 

.· 

lase/Neutral Extractablas 
Weight of sample used I organic 
Weight of sample used/inorganic 

analysis 
analysis 

296 

Method 

EPA 200 . 7 
EPA 8080 
EPA 8270 

- ' 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

EPA 200.7 
EPA 200.7 
!PA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

Result 

37 
QNS 
QNS 
QNS 
0.2487 

<1 
20 
4.6 
22 
11 
1.7 
see 
see 
1.9J 
1.0488 

<1 
450 
71 
33 
6.7 
2.1 
see 
sea 
5.86 
1.1264 

Units 

mg/k.g 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/k9 
attached 
attached 
g 
q 

mg/kg 
mg/kg 
mg/kg 
mg/k.g 
mg/kg 
mq/kg 
attached 
attached 
g 
g 



.MARTEL MARTEL LABORATORY SERVICES, INC . 
• QOG~ • • '-

1025 Cromwell Brro;• Ftoaa Balhmore. M.,-,tancl21204 (3011825-ii9o F•csrm.le (~01 1821 - I CQ.r 
5920 Nonn San. Surle n 1 Hou,ron. Texas Ti:l!i6 (7131 ~1...1955 

Cll)l tal AotllQrt Spnnc;;lieiO. llhnoos 152707 (217} 522~ 

Client Identification: MES 
Log Identification : W-5915 
3anuary 11, 1991 

Certificate of Laboratory Analysis 

Page 5 

Analytical Parameter 

Sample ID: 10. 901360, Kacoma Balthica 
Sampling Date: 12/06/90 Time: 15:11 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: 11 . 901361, Cyathura 
sampling Date: 12/06/90 Time: 15:11 

Chromium 
Iron 
Manganese 
Zinc: 
Nickel 
Copper 
PesticidesiPCB's 
Base/Neutral Extractables 
Weight of sample used 1 organic analysis 
Weight of sample used/inorganic analysis 

Sa11.ple ID: 12. 901362, Large .. Rangia 
Sampling Date: 12106/90 Time: 15:11 

Chromium 
Iron .· 
Kanqanese 
Zinc: 
Nickel 

297 

Method 

EPA 200.7 
EPA 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

··-EPA 8080 
EPA 8270 

EPA 200.7 
EPA 200.7 
EPA 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 200 . 7 
EPA 8080 
EPA 8270 

EPA 200.7 
EPA 200.7 
EPA 200.7 
!PA 200.7 
EPA 200.7 

Result 

<1 
5.3 
1.2 
<0.1 
<0.2 
<0.1 
see 
see 
6.36 
0.9288 

<2 
100 
62 
46 
<4 
28 
see 
see 
0.35 
0.4256 

<1 
350 
51 
18 . 
4.4 

Units 

mg/kg 
mg/lcg 
mg/kg 
mg/lcg 
mg/kg 
mg/kg 
attached 
attached 
g 
g 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mq/kg 
mglkg 
attached 
attached 
q 
q 

mg/kg 
mg/kg 
mgllcg 
mqlkg 
mg/kq 



,. 

MARTEL MARTE!.... LA BORA TORY SEiWICES. INC. 
·~ ·-,. .... 

1025 Cromwell 3udge Road 3anomore Mar•toanc 21204 t:!01\ a25-77>'<) ;:lCSomile 13011 a21·'C54 
S920Ncnn !!en Su.te 111 ~:>us1cn . - ••as ~-;~ 'i!JI ~~: • .:c;;;s 

C.!CH~• Aorpcn S:mngf eld. lltoncts 62i07 t217l 5:22-i009 

Client Identification: MES 
Log Identification: W-5915 
January 11, 1991 

Certificate of Laboratory Analysis 

Page 6 

Analytical Parameter 

sample ID: 12 . 901362, Large Rangia 
Sampling Date: 12/06/90 Time: 15:11 

Copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic ·analysis 
Weight of sample used/inorganic analysis 

Sample ID : 13. 901363, Cyathrua 
Sampling Date: 12/06/90 Time: 15:43 

Chromium 
Iron . 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 
Base/Neutral Extractable& 
Weight of sample used 1 organic analysis 
Weight of sample used/inorganic analysis 

sample ID: 1•. 90136•, Rangia 
Sampling Data: 12./06/90 Time: 15:43 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pasticides/PCB's 
Base/Neutral Extractablas 
Weight of sample used 1 organic analysis 
Weight of sample used/inorganic analysis 

298 

-

Method 

EPA 200.7 
EPA 8080 
EPA 8270 

. 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

EPA 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

Result 

2.5 
see 
see 
2.36 
1.0957 

(15 
220 
140 
150 
<30 I 

13 
QNS 
QNS 
QNS 
0 . 0657 

<1 
190 
19 
22 
3.3 
3 . 9 
sea 
see 
8.30 
1.0206 

Units 

m9/kg 
attached 
attached 
9 
9 

mg/kg 
mq/kg 
m9/k9 
mg/kg 
mg/kg 
mg/kg 

g 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mq/kg 
attached 
attached 
g 
g 



I' 

~-

...... 

MARTEL MARTEL LA SORA TORY SERVI.CE5: lNG., 
.oc:80fG •. ·~· ~ 
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Client Identification: MES 
Log Ident1fication: W-5915 
January 11, 1991 

Certificate of Laboratory Analysis 

Page 7 

Analytical Parameter 

Sample ID: 15. 901365, Rangia 
Sampling Date: 12/06/90 Time: 17:14 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used 1 organic analysis 
Weight of sample used/inorganic analysis 

Sample ID : 16. 901366, Yellow Perch 
sampling Date: 12/07/90 Time: 08:02 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
copper 
Pasticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: 17. 901367, Yellow Perch 
Sampling Date: 12/07/90 Time: 08:24 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 

299 

Method 

EPA 200.7 
EPA 200 . 7 
EPA 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 200 . 7 

-EPA 8080 
EPA 8270 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

Result 

<1 
470 
62 
28 
5 . 3 
1.9 
see 
sea 
7 . 37 
0.9989 

<1 
6.4 
13 
16 
<2 
2.o· 
see 
see 
6 . 86 
1.1039 

<1 
8.4 
3.1 
13 • 
<2 

Units 

mg/kg 
mg/kc; 
mc;/kg 
mg/kg 
mg/kg 
mg/ltg 
attache' 
attachet 
g 
g 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgfkg 
attached 
attached 
9 
9 

mgfkg 
mqfkg 
mq/kg 
mq/kq 
mq/kg 



,. 
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.. 

MARTEL MARTEL LABORATORY Si;RVICES. INC . 
• CIQtCI : ... ~;.. 

1025 Cromwell 9rrdQe .:load 3al:lmc•e. l.1arltana 21204 •301) a25-ii90 FJc,rmde 1:!011 621-lCSol 
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Client Identification: MES 
Log Identification: W-5915 
January 11, 1991 

Certificate of Laboratory Analysis 

Page 8 

Analytical Parameter 

Sample ID: 17. 901367, Yellow Perch 
Sampling Date: 12/07/90 Time: 08:24 

Copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: 18. 901368, White Perch 
Sampling Date: 12/07/90 Time: 08:24 

Chromium 
Iron . 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: 19. 901369, White Perch 
Sampling Date: 12/07/90 Time: 08:24 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 

.· 

Base/Neutral Extractablas 
Weight of sample used I organic 
Weight of sample used/inorganic 

analysis 
analysis 

-300.-

Method 

EPA 200.7 
EPA 8080 
EPA 8270 

- . 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270. 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

Result 

1.4 
see 
see 
8.56 
0.9828 

<1 
9.9 
7.1 
19 
<2 
9.8 
see 
see 
12 .. 08 
0.9481 

<8 
170 
71 
130 
<16 
11 
see 
sea 
12.27 
0.1268 

Units 

mg/kq 
attached 
attached 
g 
9 

mg/kg 
mg/kq 
mg/kg 
mg/kg 
mg/kg 
mg/k9 
attached 
attached 
9 
9 

mg/kg 
m9/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
attached 
attached 
9 
g 
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Client Identification: MES 
Log Iden~ification : W-5915 
January 11, 1991 

Certificate of Laboratory Analysis 

Page 9 

Analytical Parameter 

Sample ID : 20. 901370, White Perch 
Sampling Date: 12/07/90 Time : 08 : 48 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: 21. 901371, White Perch 
Sampling Date: 12/07/90 Time : 08:48 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used 1 organic analysis 
~eight of sample used/inorganic analysis 

Sample ID : 22. 901372, Yelle~ Perch 
Sampling Date: 12/07/90 Time: 09:08 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 

/ 
301 

Method 

EPA 200.7 
EPA 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

EPA 200 . 7 
EPA 200 . 7 
EPA 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

EPA 200.7 
EPA 200 . 7 
EPA 200 . 7 
EPA 200.7 
EPA 200.7 

Result 

<1 
19 
11 
19 
<2 
1.1 
see 
see 
12.16 
1. 2409 

1.2 
7.2 
6.1 
13 
<2 
2.5 
see 
see 
9.93 
1. 0511 

1.3 
9 . 8 
19 
25 
<2 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
attached 
attached 
g 
g 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
attached 
attached 
g 
g 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
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Client Identification : HES 
Log Identification: W-5915 
January 11, 1991 

Certificate of Laboratory Analysis 

Page 10 

Analytical Parameter 

Sample ID : 22. 901372, Yellow Perch 
Sampling Date: 12/07/90 Time: 09:08 

Copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: 23. 901373, White Perch 
Sampling Date: 12/07/90 Time : 09 : 08 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used I organic analysis 
Weight of sample used/inorganic analysis 

Sample ID: 24. 901374, Yellow Perch 
Sampling Date: 12/07/90 Time: 08:02 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pestieides/PCB's 
Base/Neutral Extractables 
Weight of sample used 1 organic analysis 
Weight of sample used/inorganic analysis 

302 

Method 

.EPA 200 . 7 
EPA 8080 
EPA 8270 

EPA 200.7 
EPA 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8 270. 

EPA 200.7 
EPA 200 . 7 
EPA 200.7 
EPA 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

Result 

4.2 
see 
see 
9. 30 
0.9554 

<1 
8 .3 
2.1 
15 
<2 I 

1.0 
see 
see 
1L07 
1.3281 

<1 
17 
8.9 
13 
<2 
1.3 
see 
see 
10.14 
1.0099 

Units 

mg/kg 
attached 
attached 
g 
g 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/k.g 
mg/kg 
attached 
attached 
g 
g 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
attached 
attached 
g 
g 
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Client Identification : MES 
Log Identification: W-5915 
January 11, 1991 
Page 11 

Ct!ll•lal ,).troorl Sortnglle,c. llltno 1 6270> 121 ; ; S22..:l009 

Certificate of Laboratory Analysis 

All procedures used are in accordance with the following methods : 
EPA-600/4-79-020, "Methods for Chemical Analysis of Water and Wastes". 

SW-846, "Test Methods for Evaluating Solid Waste", 1986. 

proval 

-;-;5 9/ 
Date Date 

303 
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Certificate of Laboratory Analysis 

Log Id: 5915 Sample Id: 1. 901351, Macoma 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalates. EPA Method 606. ua/ka 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hvdrocarbons. EPA 
Banzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a, h) a.nthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (1): 

2-Fluorobiphenyl 

ao4 

Method 
so 
50 
200 
so 
50 
sao 
50 
so so . 
500 
50 
so 
500 
50-
so 
500 
500 
so a 
soo 
sao 
20 

100 
100 
1000 
100 
100 
100 

Method 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

22 

608! 

610. 

Result 

ua/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
112 

ND 1 
ND 
NO 
ND 
ND · 
ND 

ug/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND • 
ND 
ND 
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Log Id: 59015 

Certificate of Laboratory Analysis 
Sample !d: 2. 9001352, Cyathura 

Compound Detection Limit 

Pest i cides. Herbicides. and PCB's. EPb 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4 1 -DDE 
4,4'-DDT 
Oiazinon 
Di eldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB'S (total) 
Phthalates. EPA .Kethod 606. ug/ka 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
~iethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hydrocarbons . EPA 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
surrogate Spike Recoveries (1): 

2-Fluorobiphenyl 

305 

Method 
1000 
1000 
4000 
1000 
1000 
10000 
1000 
1000 
1000 
10000 
1000 
1000 
10000 
1000 
1000· 
10000 
10000 
10000 
10000 
10000 
400 

2000 
2000 
20000 
2000 
2000 
2000 

Method 
2000 
2000 
2000 
4000 
2000 
2000 
4000 
2000 
2000 
2000 
2000 
2000 
4000 
2000 
2000 
2000 

22 

608 . 

6200' 

Result 

ua/kg 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

.No 
ND 
ND 
ND 
2600 

ND 
ND 1 

ND 
ND 
ND 
ND ' 

ua/lcg 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
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1025 Cromwl!ll 8 rtc11ie rloaa Salt•more .. 1.1arylanc121204 (30 11 ~25-7790 Facs•mlle 1301) <12 1-105.1 
S920 Nortn Belt Surte 111 houst<m. Texas ii:!:? (7131 .1.11-1965 

Cao•tal Aorcort Soro r~gr oetd . IllinOis 62707 •217) 522.0009 

Log Id: 5915 
Certificate of Laboratory Analysis 

Sample Id : 3. 901353, Large Rangia 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's. EP~ 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4•-ooo 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB 1 s (total) 
Pbthalates . EPA ' Method 606. ua/lsq 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Oiethyl phthalate 
Dimethylphthalate 
Polynuclear ~romatic Hydrocarbons. EP~ 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Oibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (1): 

2-Fluorobiphenyl 

306 

Method 
250 
250 
1000 
250 
250 
2500 
250 
250 
250 
2500 
250 
250 
2500 
250 
250 ' 
2500 
2500 
2500 
2500 
2500 
100 

1000 
1000 
10000 
1000 
1000 
1000 

Method 
1000 
1000 
1000 
2000 
1000 
1000 
2000 
1000 
1000 
1000 
1000 
1000 
2000 
1000 
1000 
1000 

24 

608. 

610. 

Result 

uq/lsq 
UD 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
340 

NO 
NO I 

NO 
NO 
NO 
NO I 

ua/ka 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Log Id: 5915 

~ertificate of Laboratory Analysis 
Sample Id: 4. 901354, Small Rangia 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's . EPA Method 608. 
Aldrin 50 
a-BHC 50 
Atrazine 200 
b-BHC 50 
g-BHC {Lindane) SO 
Chlordane 500 
4,4'-DDD 50 
4,4'-DDE 50 
4,4 1 -DDT 50 
Diazinon 500 
Dieldrin 50 
Endrin 50 
Ethyl parathion 500 
Heptachlor 50 
Heptachlor Epoxide 5~-
Linuron 500 
Malathion 500 
Methyl parathion 500 
Toxaphene 500 
Trifluraline 500 
PCB' s (total) 20 
Phthalates. EPA -Method 606. uq/kq 
Butyl benzyl phthalate 100 
Di-n-octyl phthalate 100 
Bis (2-ethylhexyl) phthalate 1000 
Di-n-butyl-phthalate 100 
Diethyl phthalate 100 
Dimethylphthalate 100 
Polynuclear Aromatic Hydrocarbons. EPA Method 610. 
Benzo (b) fluoranthene 100 
Acenaphthylene 100 
Benzo (a) anthracene 100 
Benzo (g,h,i) perylene 200 
Chrysene 100 
Fluoranthene 100 
Indeno (1,2,3-cd) pyrene 200 
Phenanthrene 100 
Acenaphthene 100· 
Anthracene 100 
Benzo (a) pyrane 100 
Benzo (k) fluoranthene 100 
Dibenzo (a,h) anthracene 200 
Fluorene 100 
Naphthalene 100 
Pyrena 100 
Surrogate Spike Recoveries (1): 

2-Fluorobiphenyl 22 

307 

Result 

uq/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
65 

ND 
ND I 

ND 
ND 
ND 
ND· 

ua/Jsa 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
N'O 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Log Id : 5915 

Certificate of Laboratory Analysis 

Sample Id: 8. 901358, Rangia 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4 ' -DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalates. EPA Method 606. ua/ka 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hydrocarbons. EPh 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo {a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries {\): 

2-Fluorobiphenyl 

Method 
250 
250 
1000 
250 
250 
2500 
250 
250 
250 
2500 
250 
250 
2500 
250 
250 
2 500 
2500 
2500 
2500 
2 500 
100 

2000 
2000 
20000 
2000 
2000 
2000 

Method 
2000 
2000 
2000 
4000 
2000 
2000 
4000 
2000 
2000 
2000 
2000 
2000 
4000 
2000 
2000 
2000 

24 

' 

308 / 

608. 

610, 

Result 

uq/kg 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
200 

NO 
ND I 

NO 
ND 
ND 
ND. 

ua/kg 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
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Log Id: 5915 

Certificate of Laboratory Analysis 

Sample Id: 9. 901359, Rangia 

Compound Detection Limit 

Pesticides. Herbicides . and PCB's. EPA 
Aldn.n 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Hep~achlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's {total) 
Phthalates. EPA Method 606. uq/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) ohthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polvnuclear aromatic Hvdrocarbons. EPA 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd} pyrene 
Phenanthrene 
Acenaph~hene 
Anthracene 
Benzo (a) pyrene 
Benzo {k)" fluoranthene 
Dibenzo {a,h} anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (%) : 

2-Fluorobiphenyl 

... 

309 

Method 
100 
100 
400 
100 
100 
1000 
100 
100 
100 
1oo"o 
100 
100 
1000 
100 
100 . 
1000 
1000 
1000 
1000 
1000 
40 

200 
200 
2000 
200 
200 
200 

Method 
200 
200 
200 
400 . 
200 
200 
400 
200 
200 
200 
200 
200 
400 
200 
200 
200 

24 

608. 

610 I 

Result 

ua/lcq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
130 
ND 
ND 
ND 
ND 
ND 
N'D 
N'D 
ND 
ND 
N'D 

. ND 
75 

N'D 
ND I 

ND 
ND 
ND 
ND ' 

uq/kg 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NY> 
NO 
N'D 
ND 
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Log Id: 5915 

Certificate of Laboratory Analysis 

Sample Id : 10. 901360 , Hacoma 

Compound Detection Limit 

Pesticides. Herbicides . and PCB's. EPA 
Aldrin 
a-BRC 
Atrazine 
b-BRC 
g-BHC (Lindane} 
Chlordane 
4,4'-DDO 
4,4 1 -0DE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endr i n 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB ' s ( to ta 1 ) 
Phthalates. EPA Method 606. uq/ka 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hvdrocarbons. EPA 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Banzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (\): 

2-Fluorobiphenyl 

310 

Method 
75 
75 
300 
75 
75 
750 
75 
75 
75 
750 
75 
75 
750 
75 
75• • 
750 
750 
750 
750 
750 
30 

200 
200 
2000 
200 
200 
200 

Method 
200 
200 
200 
400 
200 
200 
400 
200 
200 
200 
200 
200 
400 
200 
200 
200 

27 

608. 

610. 

Result 

ua/ka 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
rm 
NO 
190 

NO 
ND ' 
NO 
NO 
NO 
ND : 

uq/kq 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 



·---

MARTEL ,',IARTE:.. :...:..BORA TOR'( SE::i1/ 1Cc3. INC. 
~ 

. . . .. .... 
,·- . 

tog Id: 5915 

Cartificate of Laboratory Analysis 

Sample Td: 11. 901361, Cyathura 

Compound Detection Limit 

Pesticides. Herb i cides. and PCB's . EPA 
Aldr~n 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4 , 4'-DDE 
4,4'-DDT 
Diazinon 
Dieldr i n 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
tinuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB'S (total) 
Phthalates. EPA Method 606. ug/kq 
Butyl benzyl phthalate 
Di~n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Di ethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hydrocarbons. EPA 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd} pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (i): 

2-Fluorobiphenyl 

p 3'11 

Method 
1500 
1500 
6000 
1500 
1500 
1 5000 
1500 
1500 
1500 
15000 
1500 
1500 
15000 
1500 
1500-
15000 
15000 
15000 
15000 
15000 
600 

6000 
6000 
60000 
6000 
6000 
6000 

Method 
6000 
6000 
6000 
1200 
6000 
6000 
1200 
6000 
6000 
6000 
6000 
6000 
1200 
6000 
6000 
6000 

35 

608 I 

610 I 

Result 

ug/lcg 
l-ID 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
N'D 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

uq/ka 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
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Log Id: 5915 

Certificate of Laboratory Analysis 

Sample Id: 12. 901362, Large Ranqia 

Compound Detection Llmit 

Pesticides. Herb i c i des. and PCB's. EP~ 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldri n 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalates. EPA Method 606. ua/'kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hvdrocarbons. EPA 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo {g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno {1 , 2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (%) : 

2-Fluorobiphenyl 

312 

Method 
250 
250 
1000 
250 
250 
2500 
250 
250 
2 50 
2500 
250 
250 
2 500 
250 
250 
2500 
2500 
2500 
2500 
2500 
100 

1000 
1000 
10000 
1000 
1000 
1000 

Method 
1000 
1000 
1000 
2000 
1000 
1000 
2000 
1000 
1000 
1000 
1000 
1000 
2000 
1000 
1000 
1000 

30 

608. 

610. 

Result 

uq/'ka 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
370 

ND 
ND 
ND 
ND 
ND 
NO. 

ua/'kg 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

• 
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tog Id: 5915 

Certificate of Laboratory Analys is 

Sample Id: 14 . 901364, Rangia 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
q-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dia.zinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's {total) 
Phthalates. EPA Method 606. ua/kq 
Butyl benzyl pht halate 
Di-n-octyl phthalate . 
Bi s (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polvnuclear Aromatic Hydrocarbons. EPA 
Benzo (b) f luoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a , h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (1): 

2-Fluorobiphenyl 

313 

Method 
75 
75 
300 
75 
75 
750 
75 
75 
75 
750 
75 
75 
750 
75 
75 • 
750 
750 
750 
750 
750 
30 

100 
100 
1000 
100 
100 
100 

Method 
100 
100 
1 00 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

33 

608 . 

610. 

Result 

ua/kg 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
83 

ND 
NO ' 
ND 
ND 
ND 
ND' 

uq/kq 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Lag Id: 5915 

Certificate of Laboratory Analysis 

Sample Id: 15. 901365, Rangia 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4 1 -DDT 
Diazinan 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalates. EPA Method 606. uq/kq 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl} phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hvdrocarbons. EPA 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benza (g,h,i) perylene 
Chrysene 
Fluaranthene 
Indena (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a} pyrene 
Benzo (k) fluaranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries ('): 

2-Fluorobiphenyl 

314 

Method 
75 
75 
300 
75 
75 
750 
75 
75 
75 
750' 
75 
75 
750 
75 
75-
750 
750 
750 
750 
750 
30 

100 
100 
1000 
100 
100 
100 

Method 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

26 

608. 

610! 

Result 

uq/kq 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
100 

ND 
NO 
NO 
NO 
ND 
ND . 

uq/kq 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO ' 
ND 
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Log Id: 5915 

Certificate of Laboratory Analysis 

Sample Id: 16 . 901366, Yellow Perch 

Compound Detection t i mit 

Pesticides. Herbicides. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4' - DDE 
4,4' - DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
tinuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB'S (total) 
Phthalates. EPA Method 606, ua/kq 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hydrocarbons. EPA 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo {a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (%): 

2-Fl~orobiphenyl 

315 

Method 
so 
50 
200 
50 
50 
sao 
50 
so 
50 
500 
50 
50 
500 
50 
sc -
500 
500 
500 
500 
500 
20 

100 
100 
1000 
100 
100 
100 

Method 
100 
100 
100 
200 
100 
100 
200 
100 
100' 
100 
100 
100 
200 
100 
100 
100 

31 

608. 

610, 

Result 

ua/kg 
ND 
ND 
UD 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
290 

ND 
ND I 

ND 
ND 
ND 
ND I 

uq/kg 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

I 
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Log Id: 5915 
Certificate of Laboratory Analysis 

Sample Id: 17. 901367, Yellow Perch 

Compound Detecti on Limit 

Pesticides. Herbicides. and PCB's . EPA 
Aldr i n 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4 , 4'-DDD 
4 , 4'-DDE 
4,4'-DDT 
Dia.zinon 
Dieldrin 
Endri n 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalates. EPA Method 606. ua/ka 
Butyl benzyl pht hala te 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hvdrocarbons. EPA 
Benzo (b) f luoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene · 
Fluoranthene 
Indeno {1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (i) : 

2-Fluo~obiphenyl 

316 

Method 
75 
75 
300 
75 
75 
750 
75 
75 
75 
750 
75 
75 
750 
75 
75-
750 
750 
750 
750 
750 
30 

100 
100 
1000 
100 
100 
100 

Method 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

31 

608. 

610 . 

Result 

Uq/lcq 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
135 

ND 
ND 
NO 
NO 
NO 
ND 

uq/kg 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
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Log ra: 5915 

Certificate of Laboratory Analysis 

Sample Id: 18. 901368, White Perch 

Compound Detection Limit 

Pesticides . Herbicides. and PCB's. EPA 
Aldr i n 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4 ' -DDE 
4,4'-DDT. 
Diazinon 
Dieldrin 
Endr1n 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalates. EPA Method 606. ua/kq 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Oimethylphthalate 
Polynuclear Aromatic Hydrocarbons. EPA 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (%): 

2-Fluorobiphenyl 

! 317 

Method 608 . 
50 
50 
200 
so 
so 
500 
50 
so 
so 
sao· 
50 
so 
500 
50 
so- -.-
sao 
500 
500 
500 
500 
20 

100 
100 
1 000 
100 
100 
100 

Method 610. 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

30 

Result 

ua/kg 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
275 

ND 
NO 
NO 
ND 
NO 
ND 

uq/kq 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Log Id: 5915 

C~rtiticate of Laboratory Analysis 

sample Id: 19. 901369, White Perch 

Compound Detection Limit 

Pest i cides . Herbi c i des . and PCB's. EPA Method 608 . 
Aldr i n 
a-BHC 
Atraz i ne 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-0DD 
4 , 4'-DDE 
4,4'-DDT 
Dia.zinon 
Dieldri n 
Endrin 
Ethyl parathi on 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalates, EPA Method 606 . ua/'kq 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 

25 
25 
100 
25 
25 
250 
25 
25 
25 
250' 
25 
25 
250 
25 
25-
250 
250 
250 
250 
250 
10 

100 
100 
1000 
100 
100 
100 

Polynuclear Aromatic Hvdrocarbons. EPA Method 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1 , 2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Oibenzo (a,b) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries ('): 

2-Fluorobiphenyl 

318 

100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

26 

610. 

Result 

ug/'kq 
NO 
ND 
NO 
ND 
ND 
ND 
25 
38 
39 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
530 

ND 
ND 
NO 
ND 
NO 
ND · 

uq/'kg 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Log Id: 5915 

Certificate of Laboratory Analysis 

Sample Id: 20. 901370, White Perch 

Compound Detection Limit 

Pesticides. Herbicides . and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4 , 4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Tri fluraline 
PCB's (total) 
Phthalates. EPA Method 606. ug/kg 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethyl phthalate 
Polynuclear Aromatic Hydrocarbons. EPA 
Benzo (b} fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i} perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k)' fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries ('): 

2-Fluorobiphenyl 

319 

Method 
25 
25 
100 
25 
25 
250 
25 
25 
25 
250 
25 
25 
250 
25 
25. 
250 
250 
250 
250 
250 
10 

100 
100 
1000 
100 
100 
100 

Method 
100 
100 
100 
200 
100 
100 
200 
100 
100· 
100 
100 
100 
200 
100 
100 
100 

23 

608 ' 

610. 

Result 

ug /kg 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
25 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

· ND 
180 

ND 
ND 
ND 
ND 
ND 
ND. 

ug/kcr 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Log Id: 5915 

Certiiicate of Laboratory Analysis 

Sample Id: 21. 901371, White Perch 

Compound Detection Limit Result 

~es:ti~ige§, HeJ;:bi~id~~. and PCJ!'li, EP~ H~thQQ 608 I uglkg 
Aldrin 25 NO 
a-BHC 25 ND 
Atrazine 100 NO 
b-BHC 25 ND 
g-BHC (Lindane) 25 NO 
Chlordane 250 NO 
4,4'-DDD 25 36 
4,4'-DDE 25 69 
4,4'-DDT 25 40· 
Diaz i non 250 TlD 
Dieldrin 25 NO 
Endrin 25 NO 
Ethyl parathion 250 ND 
Heptachlor 25 NO 
Heptachlor Epoxide 25- NO 
Linuron 250 NO 
Malathion 250 ND 
Methyl parathion 250 NO 
Toxaphene 250 NO 
Trifluraline 250 ·rm 
PCB's (total) 10 420 
fhtb2l~:tes, :E;fA H~thQd 6Qg, ug£ka 
Butyl benzyl phthalate 100 NO 
Di-n-octyl phthalate 100 NO ' Bis (2-ethylhexyl} phthalate 1000 ND 
Di-n-butyl-phthalate 100 NO 
Diethyl phthalate 100 NO 
Dimethylphthalate 100 N'Q · 
EQl~DY~l~~[ A~gm~:ti~ H!g[QC~[bQn§, :E;f~ M§:tbgg !ll!L yglkg 
Benzo (b) fluoranthene 100 NO 
Acenaphthylene 100 ND 
Benzo (a) anthracene 100 NO 
Benzo (g,h,i) perylene 200 NO 
Chrysene 100 NO 
Fluoranthene 100 NO 
Indeno (1,2,3-cd) pyrene 200 NO 
Phenanthrene 100 ND 
~cenaphthene 100 ND 
Anthracene 100 ND 
Benzo (a) pyrene 100 ND 
Benzo (k) fluoranthene 100 'ND 
Dibenzo (a,h) an~hracene 200 ND 
Fluorene 100 N1) 

Naphthalene 100 'ND 
Pyrene 100 ND 
Surrogate Spike Recoveries (') : 

2-Fluorobiphenyl 16 

320 
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Log Id: 5915 

Cartiiicate of Laboratory Analysis 

Sample !d: 22. 901372, Yellow Perch 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's. EPA 
Aldrin 
a-BHC 
Atra:zine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4 1 -DDT 
Dia:zinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's {total) 
Phthalates. EPA Method 606. uq/kq 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis {2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hvdrocarbons. EPA 
Benzo {b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 

· Benzo ( g, h, i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (1): 

2-Fluorobiphenyl 

321 

Method 
25 
25 
100 
2 5 
25 
250 
25 
25 
25 
250 
25 
25 
250 
25 
25-
250 
250 
250 
250 
250 
10 

100 
100 
1000 
100 
100 
100 

Method 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

22 

608. 

610. 

Result 

uq/kg 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
MD 
ND 
MD 
ND 
200 

ND 
ND I 

ND 
ND 
ND 
ND' 

uq/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Log Id: 5915 
Cartiiicate of Laboratory Analysis 

Sample Id: 23. 901373, White Perch 

Compound Detection Li mit 

Pesticides. Herb i cides. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4 1 -DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB'S (total) 
Phtha l ates, EPA Method 606 . ua/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polvnuclear Aromatic Hvdrocarbons. EPA 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
F 1 uoran then.e 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naph.thalene 
Pyrena 
Surrogate Spike Recoveries (l): 

2-Fluorobiphenyl 

Method 
25 
25 
100 
25 
25 
250 
25 
25 
25 
250 
25 
25 
250 
25 
25-
250 
250 
250 
250 
250 
10 

100 
100 
1000 
100 
100 
100 

Method 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

24 

322 

608 . 

610, 

Resul t 

ua/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
190 

ND 
ND 
ND 
ND 
ND 
ND. 

ua/kg 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
MD 
ND 
ND 

.. 
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Loq Id: 5915 

Certificate of Laboratory Analysis 

Sample Id: 24. 901374, Yellow Perch 

Compound Detection r.imit 

Pest i c i des. Herb i cides. and PCB ' s. EP~ 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-0DD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathi on 
Toxaphene 
Tr i fl ura line 
PCB's (total) 
Phthalates. EPA Method 606 . uq/kq 
Butyl benzyl phtha l ate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hydrocarbons. EPA 
Benzo (b) f l uoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
surrogate Spike Recoveri es (1): 

2-Fluorobiphenyl 

323 

Method 
25 
25 
100 
25 
25 
250 
25 
25 
25 
250 
25 
25 
250 
25 
25-
250 
250 
250 
250 
250 
10 

100 
100 
1000 
100 
100 
100 

Method 
100 
100 
100 
200 
100 
100 
200 
100 
100 
100 
100 
100 
200 
100 
100 
100 

14 

608. 

610 I 

Result 

uq/kg 
ND 
N'D 
ND 
N'D 
NO 
ND 
ND 
ND 
ND 
ND 
N'D 
ND 
Nn 
ND 
ND 
N'D 
N'D 
ND 
ND 
NO 
240 

N'D 
ND, 
ND 
N'D 
N'D 
NO· 

uq/kq 
ND 
N'D 
N'D 
NO 
N'D 
ND 
ND 
N'D 
N'D 
ND 
ND 
ND 
ND 
N'D 
ND 
N'D 
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Log Id: 5915 

Certificate of Laboratory Analysis 

Sample Id : QC: Blank 1 

Compound 

Pesticides. Herbicides. and PCB's. 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 

Surrogate Spike Recoveries (%): 

.i 

Detection Limit 

EPA Hethod 608. 
25 
25 
100 
25 
25 
250 
25 
25 
25 
250 
25 
25 
250 
25 
2~ · -

250 
250 
250 
250 
250 
10 

324 

Result 

ug/kg 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
l:O 
NO 
NO 
ND 
ND 
NO 

• 
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Log Id: 5915 

Cartiiicate of Laboratory Analysis 

Sample Id: QC: Blank 2 

Compound Detection Limit 

Pesticides. Herbicides, and PCB's, EPA Method 608 . 
Aldrl.n 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 

Surrogate Spike Recoveries (%): 

325 

25 
25 
100 
25 
25 
250 
25 
25 
25 . 
250 
25 
25 
250 
25 
25-
250 
250 
250 
250 
250 
10 

Result 

uq/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Log Id: 5915 

Certificate of Laboratory Analysis 

Sample Id: QC: Blank 3 

Compound 

Pesticides. Herbicides. and PCB's. 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 

Surrogate Spike Recoveries (%): 

Detection Limit 

EPA Method 608. 
25 
25 
100 
25 
25 
250 
25 
25 
25 
250 
25 
25 
250 
25 
25- .. 
250 
250 
250 
250 
250 
10 

326 

Result 

ua/kg 
ND 
UD 
NO 
NO 
ND 
ND 
Mn 
NO 

·MD 
MD 
NO 
NO 
ND 
NO 
NO 
ND 
MD 
NO 
ND 
ND 
ND 
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Log Id: 5915 

~ertificate of Laboratory Analysis 

sample Id: QC: Blank + Matrix Spike 1 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's. EPA Method 608, 
*Aldrin 
*a-BHC 
Atrazine 
*b-BHC 
*g-BHC (Lindane) 
Chlordane 
*4,4'-DDD 
*4,4'-DDE 
*4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
*Heptachlor 
*Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 

Surrogate Spike Recoveries (1): 

*Matrix Spikes = 200 ug/kg 

327 

25 
25 
100 
25 
25 
250 
25 
25 
25 
250' 
25 
25 
250 
25 
25- . 
250 
250 
250 
250 
250 
10 

Result 

ug/ka 
172 
186 
ND 
180 
176 
ND 
180 
164 
192 
ND 
ND 
ND 
ND 
148 
174 
ND 
ND 
ND 
ND 
ND 
ND 
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Log Id: 5915 

C~rtificate of Laboratory Analysis 

Sample Id: QC: Blank + Matrix Spike 2 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's . EPA Hethod 608. 
*Aldrin 
*a-BHC 
Atrazine 
*b-BHC 
*g-BHC (Lindane) 
Chlordane 
*4,4 1 -DDD 
*4,4'-DDE 
*4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
*Heptachlor 
*Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 

Surrogate Spike Recoveries (%): 

*Matrix Spikes = 200 ug/kg 

328 

25 
25 
100 
25 
25 
250 
25 
25 
25 
250 
25 
25 
250 
25 
25-
250 
250 
250 
250 
250 
10 

Result 

uq/kg 
188 
208 
NO 
196 
192 
ND 
198 
180 

I 216 
ND 
ND 
ND 
NO 
162 
190 
ND 
NO 
ND 
ND 
NO 
ND 
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Log Id: 5915 

Certificate of Laboratory Analysis 

Sample Id: QC : 16. 901366 + Matrix Spike 

Compound Detection Limit Result 

Pesl;i!;iQ~§. Het:Qicide§, 2ng f~~·!2. EfA M~~hod 60~' ua£lcg 
*Aldrin 50 176 
*a-BHC 50 172 
Atrazine 200 ND 
*b-BHC 50 182 
*g-BHC (Lindane) 50 176 
Chlordane 500 ND 
*4 1 4'-DDD 50 174 
*4,4'-DDE 50 170 
*4,4'-DDT 50 208 
Diazinon 500 ND 
Dieldrin 50 ND 
Endrin 50 ND 
Ethyl parathion 500 ND 
*Heptachlor 50 170 
*Heptachlor Epoxide so- 174 
Linuron 500 ND 
Malathion 500 NO 
Methyl parathion 500 ND 
Toxaphene sao ND 
Trifluraline 500 . ND 
PCB's (total) 20 290 

Surrogate Spike Recoveries (%): 

*Matrix Spikes = 200 ug/kg 

329 
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Log Id: 5915 

Certificate of Laboratory Analysis 

Sample Id: QC: 15. 901365, Replicate 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's . EPA Method 608. 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4 1 -DDD 
4,4 1 -DDE 
4 , 4'-DDT 
Diazinon 
Dieldrin 
Endr i n 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Surrogate Spike Recoveries (%}: 

330 

75 
75 
300 
75 
75 
750 
75 
75 
75 
7so· 
75 
75 
750 
75 
75-
750 
750 
750 
750 
750 
30 

Result 

ug/kcr 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

· ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
97 
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Log Id: 5915 

Certificate of Laboratory Analysis 

Sample Id : QC. Blank 1 

Compound 

Phthalates. EP~ Method 606. uq/kg 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear ~romatic Hydrocarbons. 
Benzo (b) fluoranthene 

.Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
s~rrogate Spike Recoveries (1) : 

2-Fluorobiphenyl 

Detection Limit 

1 
1 
10 
1 
1 
1 

EPA Method 610. 
1 
l 
l 
2 
1 
1 
2 
1 
l 
1 
1 
1 
2 
1 
1 
1 

21 
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Result 

ND 
ND 
ND 
ND 
NO 
ND 

ua/kq 
ND 
ND 
ND 
ND 
ND 
NU 
NU 
ND 
ND 
NO 
NU 
NU 
NU 
ND 
llD 
ND 
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Loq Id: 5915 

/ Certificate of Laboratory Analysis 

Sample Id: QC. Blank 2 

Compound 

Phthalates. EP~ Method 606. ua/kq 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear ~romatic Hydrocarbons. 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (q,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Sur-rogate Spike Recoveries (%): 

2-Fluorobiphenyl 

Detection Limit 

1 
1 
10 
1 
1 
1 

EP~ Method 610. 
1 
1 
1 
2 
1 
1 
2 
1 
1 
1 
1 
1 
2 
1 
1 
1 

10 

332 

Result 

N'D 
ND 
ND 
NO 
ND 
ND 

ua/kq 
N'D 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
NO 
ND 
NO 
;m 
NO 
ND 
NO 
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MARTEL LABORATORY Sc:=.V1CES. !NC. 
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Log Id: 5915 

Certificate of Laboratory Analysis 

Sample Id: QC. Blank 3 

Compound 

Phthalates, EPA Method 606, uq/kg 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 

Detection Limit 

1 
1 
10 
1 
1 
1 

Polynuclear Aromatic Hydrocarbons, EPA Method 610. 
Benzo (b) fluoranthene 

. Acenaphthylene 
Benzo {a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene · 
Pyrena 
Surrogate Spike Recoveries ('): 

2-Fluorobiphenyl 

I 

333 

1 
1 
1 
2 
1 
1 
2 
1 - ' 
1 
1 
1 
1 
2 
1 
1 
1 

7 

Result 

ND 
ND 
ND 
ND 
ND 
ND 

ug/ka 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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tog Id: 5915 

Certificate of Laboratory Analysis 

Sample Id: Qc. 15. 901365, Rangia, Replicate 

Compound 

Phthalates. EPA Method 506, uq/kg 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalat~ 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hvdrocarbons. 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo {k) fluoranthene 
Dibenzo (a,b) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (%): 

2-Fluorobiphenyl 

Detection Limit 

100 
100 
1000 
100 
100 
100 

EPA Method 610 . 
100 
100 
lOCi 
200 
100 
100 
200 
100 . 
100 
100 
100 
100 
200 
100 
100 
100 

22 

3-34 

Result 

ND 
ND 
ND 
ND 
ND 
ND 

ug/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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MARTEL LABORATORY SERV LCES. lNG.. -
Page No. 
01/11/91 

Log 
Number 

** Sample 
5915 
5915. 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915. 
5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
591.5 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
591.5 
5915 

·~2! C·om"'"" a' ~-:e Oll')aa :!al' .-~re ' ,' Jr•;·&nc: 2 T:ZCO: · =~ll : 23-77?) rJC$1,.,\Ie 13011 821 · 1054 
: : :;·: '!:r·-, at · 3. :~ •· · -:---"~>: ::"1 T·~-·.lJ .. -::-3 ~ · : , ~.:t --~5 
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~.,;1 t~l ..:..·:.,r: ~:Jr•.,j " • t·: ,: l. no•~ 0.2-.:i z · ~) : 2;2-:iC(j:? 

Certificate of Laboratory Analysis 

Analytical Information 
Dates, Times, Analysts 

(dates may refer to date begun or date approved) 

Test 
Code 

ID: 1 . 
CR 
FE 
HN 
ZN 
N! 
cu 

901351, 

PPPEST 
PPBN 
WEIGHTP 
WEIGHTB 

ID: 2 . 901352, 
CR 
FE 
HN 
ZN 
NI 
co 
PPPEST 
PPBN 
WEIGRTP 
WEIGHTS 

ID: 3 . 901353, 
CR 
FE 
HN 
ZN 
NI 
co 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTS 

ID: 4 . 901354, 
CR 
FE 
HN 
ZN 
NI 

Date 
Performed 

Hacoma Balthica 
01/04/91 
01/04/91 
01/04/91 
01/0'4/91 
01/04/91 

.01/04/91 
12/29/90 
12/31/90 
12/19/90 
12/26/90 

Cyathura 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/29/90 
12/31/90 
12/19/90 
12/26/90 

Large Rangia 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/Z9/90 
12/31/90 
12/19/90 
12/26/90 

Small Rangia 
01/04/91 
01/04/91 
01/04/91 
01/04/91 
01/04/91 

Time 
Performed 

09:00 
09 : 00 
09 :' 00 
09:00 
09:00 
09:00 
03:30 
1:. :-30 
17 : 00 
09:00 

13:00 
13:00 
13:00 
13:00 
13:00 
13 : 00 
04:32 
12:27 
17:00 
09:00 

13:00 
13:00 
13 : 00 
13:00 
13:00 
13:00 
05::34 
13:23 
17:00 
09:00 

09:00 
09:00 
09:00 
09:00 
09 : 00 

335 

Analyst 
In1tials 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 
RLC 
FJS 
RLC 
RAD 

BAB 
BAB 
BAB 
BAB 
BAB, 
BAB 
RLC 
FJS 
RLC: 
RAD 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 
RLC 
FJS 
RLC 
RAD 

BAB 
BAB 
BAB 
BAB 
BAB 
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MARTEL LABORATORY SERVICES. lNG. 
,a. Qe..a . - . .... "-

Page No. 
01111/91 

Log 
Number 

5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

: C2S Crorr M!il3tta~e Roao 9al1o ...,~r~ . :..tar·ll.ano 2120.1 r~O II ~25·••so ;:ac~rmole 1:!011 a21-1C5o1 
:;2') ~~Olrcn c~ _r ~ .. ~ ·e "· - '!w.$-:on. ro!~~s ;~~:..; ; ;~~' .!..!1--!~3 

2 
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Certificate of Laboratory Analysis 

Analytical Information 
Dates, Times, Analysts 

(dates may refer to date begun or date approved) 

Test 
Code 

cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTS 

ID: 5 . 901355, 
CR 
FE 
MN 
ZN 
NI 
cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTB 

ID: 6. 901356, 
CR 
FE 
MN 
ZN 
NI 
cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTB 

ID: 7. 901357 , 
CR 
FE 
MN 
ZN 
NI 
cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTB 

Date 
Performed 

01/04191 
12129/90 
12131/90 
12/19190 
12/26/90 

Cyathrua 
12131190 
12131190 
12/31190 
12/31190 
12131190 
12131190 

I I 
I I 
I I 

12126/90 

Time 
Performed 

09:00 
06:36 
14:21 
11 :·oo 
09:00 

13:00 
13:-00 
13:00 
13:00 
13:00 
13 ~ oo 

09:00 

Macoma Balthica 
01/04191 09:00 
01/04191 09:00 
01104191 09:00 
01104/91 09:00 
01/04191 09:00 
01104191 09 : 00 

I I 
I I 
I I 

12/26/90 09:00 

Cyathura 
12/.31190 13:·00 
12131190 13:00 
12/31190 13:00 
12/31190 13:00 
12131190 13:00 
12131190 13:00 

I I 
I I 
I I 

12126190 09:00 

336 

Analyst 
Initials 

BAB 
RLC 
F.JS 
RLC 
RAD 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 

RAD 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 

RAD 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 

RAD 
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'MARTEL 'viART!:L LA BORA TORY SE::1VICES. INC. 
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Paqe No. 
01/11/91 

Log 
Number 

*'* Sample 
5915 
5915 
5915' 
5915 
5915 
5915 
5915 . 
5915 
5915 
5915 

** sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

*'* Sample 
5915 
5915 
5915 
5915 
5915 

· cz~.:- -: -.-,•4: .. '=:• ;-=a~ ::!- · -~ .. ~ ·.~~r·. a.,t:2 ·~t:~ ' 2'::' ~:=· ~7?) = :tcs •r:"t•t~t f :!c· , ~2 ~ ·: c: .! 

3 

: ~ :· •. ·•• ·1 • :. . · ~ ' ' • - "' • .,. : ~n . -=-~·:., :- -~:.; ··: . .!~ · - ~ ;..:: 

Cart ificate of Laboratory Analysis 

Analytical Information 
Dates, Tlmes, Analysts 

(dates may refer to date begun or date approved) 

Test 
Code 

ID : 8. 901358 I 

CR 
FE 
HN 
ZN 
NI 
cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTB 

ID : 9 . 901359, 
CR 
FE 
HN 
ZN 
NI 
cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTB 

ID: 10. 901360 I 
CR 
FE 
Mil 
ZN 
NI 
cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTB 

Date 
Perf ormed 

Rangia 
12/31/90 
12/31/90 
12/31/90 
12/3·1/90 
12/31/90 
12/31/90 
12/29/90 
12/31/90 
12/19/90 
12/26/90 

Rangia 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/29/90 
12/31/90 
12/19/90 
12/26/90 

Time 
Performed 

13:00 
13:00 
13~00 
13:00 
13:00 
13:00 
07:39 
16~16 
17:00 
09:00 

13 : 00 
13:00 
13 : 00 
13:00 
13:00 
13:00 
08:41 
19:25 
17:00 
09:00 

Macoma Balthica 
12/31/90 13:00 
01/04/91 09 : 00 
01/04/91 09:00 
01/04/91 09:00 
01/04/91 09:00 
01/04/91 09:00 
12/29/90 09:.43 
12/31/90 20:21 
12/19/90 17:00 
12/26/90 09:00 

ID: 11. 901361, Cyathura 
13:00 
1.3:00 
13:00 
13:00 
13:00 

CR 
FE 
MN 
ZH' 
NI 

. 12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 

337 

Analyst 
Initials 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 
RLC 
FJS 
RLC 
RAO 

BAB 
BAB 
BAB 
BAB 
BAS, 
BAB 
RLC 
FJS 
RLC 
RAD 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 
RLC 
FJS 
RLC 
RAD 

BAB 
BAB 
BAB 
BAB 
BAB 
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MARTEL. L.ABORATORY SERVICES. lNG, 
.~··~··· 

Page No. 
01/11/91 

Log 
Number 

5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

1025 Cromwetl9rtcc;e Road 6alllmorP.. :.lat~lanc 21204 •3011 ~25- ;" r<;O i'JCStmtle 1 ~01 ) a21-:Q:.1 
:920Nonn E!!ol ;J,:e : 11 ~ousron -<!,.15 ; - : :.; ~ ~1 3 1 ~~ : ..:~05 

4 

Cac•1a1 Atr::rt S o~~nc;:tela . Ulonoos 62;o; ·21"\ 522~::09 

Ce~tificate of Laboratory Analysis 

Analytical Information 
Dates, Times, Analysts 

(dates may refer to date begun or date approved) 

Test 
Code 

co 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTB 

ID: 12. 901362, 
CR 
FE 
MN 
ZN 
NI 
cu 
PPPEST 
PPSN 
WEIGHTP 
WEIGHTS 

ID: 13. 901363, 
CR 
FE 
MN 
ZN 
NI 
cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTS 

ID: 14. 901364, 
CR 
FE 
MN 
ZN 
NI 
cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTS 

Date 
Performed 

12/31190 
12/29/90 
12/31/90 
12/20/90 
12126/90 

Large Rangia 
12/31/90 
12/31/90 
12131190 
12/31/90 
12131/90 
12/31/90 
12129/90 
12/31/90 
12/20/90 
12/26190 

cyathrua 
12131/90 
12131190 
12/31/90 
12131190 
12131190 
12131190 

I I 
I I 
I I 

12/26190 

Rangia 
12131190 
12131/90 
12131/90 
12/31/90 
12131190 
12131190 

. 12/29/90 
12/31190 
12/20/90 
12/26190 

338 

Time 
Performed 

13:00 
12:49 
21:17 
17 :·oo 
09:00 

13:00 
13·: 00 
13:00 
13 : 00 
13:00 
13:00 
13:51 
22:15 
17:00 
09:00 

13:00 
13:00 
13:00 
13:00 
13:00 
13:00 

09:00 

13:00 
13:00 
13:00 
13:00 
13:00 
13:00 
14:53 
23:12 
17 : 00 
09 : 00 

Analyst 
Initials 

BAB 
RLC 
FJS 
RLC 
RAD 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 
RLC 
FJS 
RLC 
RAD 

BAS 
BAB 
SAS 
BAB 
BAB. 
BAB 

RAD 

SAB 
BAB 
SAS 
SAB 
BAB 
BAB 
RLC 
FJS 
RLC 
RAD 

• 
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.. 
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Page No . 
01/11/91 

L09 
Number 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 

MARTEL. L.:..SCRA TORY SE~VICES . INC . 
• QcfoCI .. . •: .... 
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Certificate of Laboratory Analysis 

Analytical Information 
Dates, Times, Analysts 

{dates may refer to date begun or date approved) 

Test 
Code 

ID: 15. 
CR 
FE 
MN 
ZN 
NI 
cu 
PPPES!f 
PPBN 

901365, 

WEIGH'l'P 
WEIGH'l'B 

ID: 16. 901366, 
CR 
FE 
MN 
ZN 
BI 
cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGH'l'B 

ID: 1 i. 901367, 
CR 
FE 
MN 
ZN 
NI 
cu 
PPPEST 
PPBN 
WEIGH'l'P 
WEIGHTB 

Date 
Performed 

Rangia 
12/31/90 
12/31/90 
12/31/90 
12/3•1/90 
12/31/90 
12/31/90 
12/29/90 
01/01/91 
12/20/90 
12/26/90 

Yellow Perch 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/29/90 
01/01/91 
12/20/90 
12/26/90 

Yellow Perch 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/.29/90 
01/01/91 
12/20/90 
12/26/90 

ID : 18. 901368, White Perch 
CR . 12/31/90 
FE 12/31/90 
MN 12/31/90 
Zlf 12/31/90 
NI· 12/31/90 

339 

Time 
Performed 

13 : 00 
13:00 
13 :·oo 
13:00 
13 : 00 
13 : 00 
15:55 
00-: 08 
17:00 
09:00 

13 : 00 
13:00 
13 : 00 
1J : 00 
13 : 00 
13 : 00 
18:00 
02 : 00 
17:00 
09:00 

13 : 00 
13 : 00 
13:00 
13 : 00 
13:00 
13 ~00 
19·:02 
03:55 
17:00 
09 : 00 

13:00 
13:00 
13:00 
13:00 
13:00 

.. 

Analyst 
Init i als 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 
RLC 
FJ S 
RLC 
RAD 

BAB 
BAB 
BAB 
BAB 
BAB , 
BAB 
RLC 
FJS 
RLC 
RAD 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 
RLC 
FJS 
RLC 
RAD 

BAB 
BAB 
BAB 
BAB 
BAB 



.,. 

'· 

· ' 

Page No. 
01/11/91 

Log 
Number 

5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
scns 
5915 

. 5915 
5915 
5915 
5915 
5915 

-. 
MARTEL LABORATORY SERVLCES. lNG._ 

' Qo:toCI . · : . • 
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Certificate of Laboratory Analysis 

Analytical Information 
Dates, Times , Analysts 

(dates may refer to date begun or date approved) 

Test 
Code 

cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTB 

ID: 19. 901369, 
CR 
FE 
MN 
ZN 
NI 
cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTS 

ID: 20. 901370, 
CR 
FE 
MN 
ZN 
NI 
cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTB 

ID : 21. 901371, 
CR 
FE 
MN 
Z'N 
NI 
cu 
PPPEST 
PPBN 
WEIGHTP 
WEIGHTB 

Date 
Performed 

12/31/90 
12/29/90 
01/01/91 
12/20/90 
12/26/90 

White Perch 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/29/90 
01/01/91 
12/21/90 
12/26/90 

White Perch 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/29/90 
01/01/91 
12/21/90 
12/26/90 

White Perch 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 

. 12/30/90 
01/01/91 
12/21/90 
12/26/90 

340 

Time 
Performed 

13 : 00 
20:04 
04:51 
11 :·oo 
09:00 

13:00 
1~00 
13:00 
13:00 
13:00 
13:00 
21:06 
05:47 
17:00 
09:00 

13:00 
13:00 
13:00 
13:00 
13:00 
13:00 
22:08 
06:43 
17:00 
09:00 

13:00 
13:00 
13:00 
13:00 
13:00 
13:00 
01:15 
07:41 
17:00 
09:00 

Analyst 
Initials 

BAB 
RLC 
F.JS 
RLC 
RAD 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 
RLC 
F.JS 
RLC 
RAD 

BAB 
BAB 
BAB 
BAB . 
BAB . 
BAB 
RLC 
F.JS 
RLC 
RAD 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 
RLC 
F.JS 
RLC 
RAD 

' 

.. 

_.; 



-

Page r-Io. 
01/11/91 

tog 
Number 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

** sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

** Sample 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 
5915 

MARTEL LABORATORY SERVICES. IN<;. -' c.c-cx. ,• t ••• 

~025 C:omwerl St~oc;e Road 3alhmore. l.lar,rano 21~~ !::lOri ;2~·~7~ f'Jurmore r ~01l a2 •-· ~5~ 
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Certificate of Laboratory Analysis 

Analytical Information 
Dates, Times , Analysts 

(dates may refer to date begun or date approved) 

Test 
Code 

ID: 22. 
CR 
FE 
MN 
ZN 
NI 
cu 
PPPEST 
PPBN 

901372, 

Wl:IGHTP 
WEIGHTB 

ID: 23. 901373, 
CR 
FE 
MN 
ZN 
NI 
cu 
PPPEST 
PPBN 
Wl:IGH'l'P 
WEIGH'l'B 

ID: 24. 901374, 
CR 
FE 
MN 
ZN 
NI 
cu 
PPPES'l' 
PPBN 
WEIGH'l'P 

• WEIGHTB 

Date 
Performed 

Yellow Perch 
12/31/90 
12/31/90 
12/31/90 
12/3~/90 
12/31/90 
12/31/90 
12/30/90 
01/01/91 
12/21/90 
12/26/90 

White Perch 
12/31/90 
12/31/90 
12/31/90 
01/02/91 
12/31/90 
12/31/90 
12/30/90 
01/01/91 
12/21/90 
12/26/90 

Yellow Perch 
01/02/91 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/30/90 
01/01/91 
12/21/90 
12/26/90 

341 

Time 
Performed 

13 : 00 
13 : 00 
13!00 
13:00 
13 : 00 
13:00 
02:17 
08-:38 
17:00 
09:00 

13:00 
13 : 00 
13:00 
09:00 
13:00 
13:00 
03:19 
09 : 35 
17:00 
09:00 

09:00 
13:00 
13:00 
09:00 
13:00 
13:00 
04:.21 
10:31 
17:00 
09:00 

Analyst 
Initials 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 
RLC 
F.JS 
RLC 
RAD 

BAB 
BAB 
BJ..B 
BAB 
BAB I 

BAB 
RLC 
F.JS 
RLC· 
RA·D 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 
RLC 
F.JS 
RLC 
RAD 
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Martel Lab Number: 

Log Identification: 

10837 

W-10002 

Samples picked up by Martel. 
P.O. Number 90036 

:~::11111 •• ~r:;;;t ; ::ru.,c;::l u:. t:onOtS c.::ill7 •Z17) 5Z2-'JOG9 

Canificate of Laboratory Analysis 

Project Identification: 32-1605, Hart-Miller Island, Benthics 

Maryland Environmental Service 
2020 Industrial Drive 
Annapolis, Maryland 21401 
Attention: ceca Donovan 

June 29, 1991 

Client Identification: MES 

Analytical Parameter 

Log Identification: W-10002 
Date Received: 06/14/91 

Sample ID: 1. 910160, HMI 2-2, Cyathura 
Sampling Data: 04/08/91 Time: 12:28 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pesticic1es/PCB 1 s 
Base/Neutral Extractables 
Weight of sample used/inorganic analysis 
Weight of sample used I organic analysis 

Sample ID: 2. 910161, G84-1, Cyathura 
Sampling Date: 04/08/91 Time: 12:53 

Chroaium 
Iron · 
Manganese 
Zinc 
Nickel 

} 
342 

Method 

EPA 200.7 
EPA 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

Result 

QNS' 
QNS 
QNS 
QNS 
QNS 
QNS 
QNS 
QNS 
0.07 * 
0.03 :t 

EPA 200 . 7 <2 
EPA 200.7 280 
EPA 200 . 7 190 
EPA 200.7 36 
EPA 200.7 <4 

Units 

q 
q 

PP11l 
PPIII 
PP11l 
PPII 
ppm 
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Cenificate of Laboratory Analysis 
Client Identification: MES 
Loq Identification: w-10002 
June 29, 1991 
Paqe 2 

Analytical Parameter 

Sample ID: 2. 910161 , G84-1, Cyathura 
Sampling Date: 0"/08/91 Time : 12:53 

Copper 
Pesticides/PCB's 
Base/Neutral Extractable• 
Weight of sample used/inorganic analysis 
Weiqht of sample used I organic analysis 

Sample ID: 3. 910162, G84-2, Kacoma 
Sampling Date: 04/08/91 Time: 12:53 

Chromium 
Iron 
Manc;anese 
Zinc 
Hickel 
Copper 
Pesticides/PCB's 
Base/Neutral EXtractable& 
Weight of sample used/inorc;anic analysis 
Weight of sampl e used I organic analysis 

Sa~le ID: 4. 910163, S4-1, Rangia 
Samplinq Data: 04/08/91 Time: 13:21 

Cbro11iU11 
Iron 
Manc;anese 
Zinc 
Nickel 
Copper 
Pesticides/PCB·• s 
Base/Weutral Eztractablas 

'.343 

Method 

EPA 200 . 7 
EPA 8080 
EPA 8270 

EPA 200 . 7 
EPA 200 .7 
EPA 200.7 
ZPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

Result 

11 
see 
sea 
o.u 
0.40 

8. 2 
1600 
180, 
130 
3.6 
15 
see 
see 
0.17 
6.55 

EPA 200 . 7 QJIS 
IPA 200 • 7 OilS 
EPA 200 . 7 QlfS 
EPA 200 • 7 0118 
EPA 200. 7 Qlfl 
EPA 200.7 QlfS 
EPA 8080 see 
EPA 8270 see 

Units 

ppm 
attached 
attached 
g 
g 

ppm 
PPIII 
PPII 
PPID 
ppm 
ppca 
attached 
attacb.ed 
g 
9 

attached 
attacb.ad 
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Certificate ot Laboratory Analysis 
Client Identification: MES 
Loq Identification: w-10002 
June 29, 1991 
Paqe 3 

Analytical Parameter 

Sample ID: •· 910163, s•-1, Janqia 
Sampli ng Date: 0~/08 /91 . Time: 13:21 

Weight of sample used/inorganic analysis 
Weight of sample used I organic anal ysi s 

Sample ID: 5. 910164, S1-1, Ranqia 
Sampli ng Date: o•/08/91 Time: 15:15 

Chromi um 
Iron 
Manganese 
Zinc 
Ni ckel 
Copper 
Pesti ci des /PCB's 
Base/Neutral Extractable& 
Wei ght of sampl e used/inorganic analysis 
Wei ght of sample used I organic analysi s 

Sample ID : 6. 910165 , HH22-1, Rangia 
Sampli ng Date: 04/08/91 Time: 15:35 

Chromi um 
Iron 
Manganese 
Zinc 
Mi ckel 
Copper 
Peat icides /PCB ' s 
Base/Neut ral Eztractables 
Wei qht of sample used/inorganic analys t s 
Wei ght of aample ·uaed I organi c analysis 

344 

Method 

EPA 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 200 . 7 
EPA 200 . 7 
EPA 200.7 
EPA 8080 
EPA 8270 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

Result 

0.02 * 
0.70 

2.9 
77 
11 
43 
12 
1 . 3, 
see 
see 
1.30 
1 .·27 

66 
110 
69 
19 
<18 
<9 
see 
see 
0. 11 
2.88 . 

Units 

q 
q 

ppm 
ppm 
ppm 
ppm 
PPII 
ppm 
att ached 
attached 
g 
g 

ppm 
ppm 
ppm 
PPII 
PP11 
PPit 
at tached 
attached. 
'1 
'1 
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Cartificate of Laboratory Analysis 
Client Identification: MES 
Loq Identification: w-10002 
June 29, 1991 
Paqe 4 

Analytical Parameter 

Sample ID: 7. 910166, HKI6-1, Cyathura 
Sampling Date: 04/08/91 Time: 10:29 

Chromium 
Iron 
Man ~]Jane sa 
Zinc 
Hickel 
Copper 
Pesticides/PCB's 
Base/Neutral Extractable& 
Weii]Jbt of sample used/inorganic analysis 
Weiqbt of sample used I or;anic analysis 

Sutple ID: e. 910167, HKI6-2, Macoma 
Samplin~JJ Date: 04/08/91 Time: 10:29 

Chromium 
Iron 
Mani]Janese 
Zinc 
Rickel 
Copper 
Pesticides/PCB's 
Base/Neutral Eztractables 
Weiqbt of sample used/inor~JJanic analysis 
Wei;ht of sample used / ·organic analysis 

Sample ID: 9. 910168, S6-1, Cyathura 
Sampling Data: 04/08/91 'l'illle: 10:29 

Chrc::~miWD' 
Iron 
Manganese 

345 

Method Result 

EPA 200 . 7 <3 
EPA 200.7 230 
EPA 200 . 7 140 
EPA 200.7 35 
EPA 200.7 <5 
EPA 200.7 22 
EPA 8080 seeults 
EPA 8270 see 

0.36 
0.39 

EPA 200.7 6.5 
EPA 200.7 11'00 
EPA 200.7 120 
EPA 200.7 96 . 
EPA 200.7 <2 
EPA 200.7 13 
EPA 8080 see 
EPA 8270 see 

1.01 
6.76 

EPA 200.7 <7 
EPA 200.7 310 
EPA 200.7 270 

Units 

ppm 
ppm 
PPIIl 
ppm 
ppm 
ppm 
attached 
attached 
q 
g 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
attached 
attached 
q 
'1 

PPII 
PPIII 
PPIII 
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Cartificate ot Laboratory Analysis 
Client Identification: MES 
Loq Identification: W-10002 
June 29, 1991 
Page 5 

Analytical Parameter 

Sample ID: 9. 910168, S6-1, Cyathura 
Sampling Date: ~4/08/91 Time: 10:29 

Zinc 
Nickel 
Copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used/inorganic analysis 
Weight of sample used I organic analysis 

Sample ID: 10. 910169, GS-1, Cyathura 
Sampling Date: 04/08/91 Time: 11 : 30 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PC~'s 
Base/Neutral Extractables 
Weight of sample used/inorganic analysis 
Weight of sample used I organic analysis 

Sample ID: 11. 910170, GS-2, Macoma 
Sampling Date: 04/08/91 Time: 11:30 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 

346 

Method 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

Result 

51 
<13 
24 
see 
see 
0.15 
0.19 

<3 I 

380 
360 
55 
<6 
38 
see 
see 
0.35 
0.23 

EPA 200.7 QNS 
EPA 200.7 QNS 
EPA 200.7 QNS 
EPA 200.7 QNS 
EPA 200.7 QNS 
EPA 200.7 QNS 

Units 

ppm 
ppm 
ppm. 
attached 
attached 
g 
g 

ppm 
ppm 
ppm 
ppm 
ppm 
PPID 
attached 
attached 
g 
g 
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Certificate of Laboratory Analysis 
Client Identification: MES 
Loq Identification: w-10002 
June 29, 1991 
Paqe 6 

Analytical Parameter 

Sample ID: 11. 910170, GS-2, Hacoma 
Sampling Date: 0./08/91 Time: 11:30 

Pesticides/PCB's 
Base/Neutral Eztractables 
Weight of sample used/inorganic analysis 
Weight of sample used I organic analysis 

Sample ID: 14. 910171, G25-1, Rangia 
Sampling Date: o•/08/91 Time: 12:05 

Chromium 
Iron 
Manganese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 
Base/Neutral Extractables 
Weight of sample used/inorganic analysis 
Weight of sample use4 I organic analysis 

Sample ID: 13 . 910172 , HKI2, Rangia 
Sampling Date: o•/08/91. Time: 12:28 

Chromium 
Iron 
Mang-anese 
Zinc 
Nickel 
Copper 
Pesticides/PCB's 
Base/Neutral zxtractablea 
Weight of sample used/inorganic analysis 

Method 

EPA 8080 
EPA 8270 

EPA 200.7 
EPA 200 . 7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 8080 
EPA 8270 

EPA 200 . 7 
EPA 200.7 
EPA.200.7 
EPA 200.7 
EPA 200.7 
.EPA 200.7 
EPA 8080 
EPA 8270 

Result 

see 
see 
OHS '* 
3.53 

24 
120 
17 
15 I 

<10 
<5 
see 
see 
0.21 
3.64 

17 
150 
76 
11 
<8 
<4 ... 
see 
0.25 

·. 

Units 

attached 
attached 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
attached 
attached 
g 
g 

PPIII 
ppm 
ppm 
PPII 
ppm 
ppm 
attached . 
attached 
9' 
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Canificate ot Laboratory Analysis 
Client Identification: HES 
Log Identification: W-10002 
June 29, 1991 
Paqe 7 

Analytical Parameter 

Sample ID: 13. 910172, HMI2, Rangia 
Sampling Date: . 04/08/91 Time: 12:28 

Weight of sample used I organic analysis 

Method Result 

2.94 

All procedures used are in accordance with the following methods: 

Onits 

EPA-600/4-79-020, "Methods for Chemical Analysis of Water and Wastes". 
SW-846, "'l'est Methods for Evaluating Solid Waste", 1986. 

*Some sample weights were considered too small for·siqnificant 
results. 

•• Q~ Approval • Laboratory Approval 

~ /z.r;/u 
Date Date 

348 
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Certificate of Laboratory Analysis 

Log Id: 10002 Sample Id: 2 . 910161, GS<I-1, Cyathura 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's. SPA Method 609. 
Aldrin 3000 
a-BHC 3000 
Atrazine 3000 
b-BHC 3000 
9-BHC (Lindane) 3000 
Chlordane 3000 
4,4 1 -DDD 3000 
.,4'-DDE 3000 
4,4'-DD~ 3000 
Diazinon 3000 
Dieldrin 3000 
Endrin 3000 
Ethyl parathion 3000 
Heptachlor 3000 
Heptachlor Epoxide 3000 
Linuron 3000 
Malathion 3000 
Methyl parathion 3000 
~oxaphene 3000 
~rifluraline 3000 
PCB'S (total) 400 
Phthalates. EPA Method 606. uq/kq 
Butyl benzyl phthalate 5000 
Di-n-cetyl phthalate 5000 
Bis (2-athylhexyl) phthalate 5000 
Di-n-butyl-phthalate 5000 
Diathyl phthalate sooo 
D~ethylpbtbalate 5000 
Polynuclear Aromatic Hydrocarbons. EPA Method 610. 
Bonzo (b) fluoranthene 5000 
Acenaphtbylane 5000 
Banzo (a) anthracene 5000 
Banzo (g,h,i) perylana 5000 
Chrysana 5000 
Fluoranthena 5000 
Indeno ( 1, 2, 3-cd) pyrana 50.00 
Phenanthrene 5000 
Acenapbthene 5000 
Anthracene 5000 
Banzo (a) pyrena 5000 
Benzo (k) fluoranthene 5000 
Dibenza (a,h) anthracene 5000 
Fluorene 5000 
Naphthalene 5000 
Pyrena 5000 
Surrogate Spike Recoveries ('): 

2,4,5,6-Tatracblaro-m-rrlane 
')-"1•o ..... A ... 4 ........... , 

349 

Result 

uq/kg 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND' 
ND 
ND 
NI) 
ND 
1m 

uq/kq 
1m 
MD 
HJ) 

ND 
HJ) 

ND 
HJ) 

ND 
tm 
1m 
ND 
ND 
tm 
tm 
R'J) 

1m 

109 
Q"f 
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:enificate oi Laboratory Analysis 

toq Id: 10002 Sample Id: 3. 910162, G84-2, Macoma 

Compound Detection Limit 

Pesticides, Herbicides, and PCB's, EPA Method 
Aldrin 
a-BHC 
Atrazine 
b-BHC 

, . 

g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4 ' -DDT 
Diazinon 
Dieldrin 
Endrin 

0 
( I 

"Jo 

yr 
Ethyl parathion ,., c' 
Heptachlor · ,r~ 
Heptachlor Epoxide 7 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 

'· 

Phthalates, EPA Method 606, uq/kq 
Butyl benzyl phthalate 
Di -n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hydrocarbons, 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1 , 2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene r 

Benzo (a) pyrene 
Benzo (k} fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
surroqate Spike Recoveries ('): 

2,4,5,6-Tetraehloro-m-xylene 
?. -Fluorobi-ohenvl 

EPA 

350 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
40 

300 
300 
300 
300 
300 
300 

Method 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 

608, 

610, 

Result 

uq/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
tfD 

ND, 
ND 
ND 
ND 
ND' 
ND 

uq/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

91 
94 

I 
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Certificate oi Laboratory Analysis 

Loq Id: 10002 Sample Id: •· 910163, S4-1, Ranqia 

Compound 

Pesticidet. Herbicides. and PCB's. 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
q-BRC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Mala'thion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB'S (total) 
Phthalates. EEA Kethod 606. uq/kq 
BU'tyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Dietbyl phthalate 
Dtme'thylphthalate 
Polynuclear Aromatic Bydrocarbgns. 
Benzo (b) fluoranthene 
Acenapbthylene 
Benzo (a) anthracene 
Benzo (q,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Aeenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo {k} fluoranthene 
Dibenzo (a,h) anthracene· 
Fluorene 
Naphthalene 
Pyrena 
surrogate Spike Recoveries (t): 

2,4,5,6-Tetrachloro-m-xylene 
?-;'1nl'\.,.l'\h;"h•n•1 

Detection Limit 

RA Method 608. 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
20 

3000 
3000 
3000 
3000 
3000 
3000 

EEA Method 610. 

351 

3000· 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 

Result 

uq/kq 
ND 
ND 
HJ) 

ND 
ND 
ND 
Nl) 
Nl) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
lftJ 
Nl) 
.N1) 
Nl) 

ND 

ND 
ND 
ND 
ND' 
ND 
tm . 

uq/!tq 
ND 
HD 
HD 
ND 
ND 
If]) 
1f]) 

HD 
ND 
HD 
rm 
ND 
HD 
HD 
H'J) 

NJ) 

108 
1~ 
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Certificate of Laboratory Anafysis 

tog Id: 10002 Sample Id: 5. 91016~, Sl-1, Rangia 

Compound 

Pesticides. Herbicides. and PCB's. 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Hept:achlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's {total) 
Phthalates. tpA Hethod 606, ug/kg 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthala~e 
Polynuclear Aromatic Hydrocarbons, 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene. 
Fluorene 
Naphthalene 
Pyrena 
surrogate Spike Recoveries (t): 

2,4,5,6-Tetrachloro-m-xylene 
?-:'1nnT"nh; nh•n,.t 

Detection timi t 

EPA Method 608, 
800 
800 
800 
aoo 
800 
800 
800 
800 
800 
800 
800 
800 
800 
aoo 
800 
800 
BOO 
aoo 
800 
800 
20 

2000 
2000 
2000 
2000 
2000 
2000 

VA Method 610 . 
2000 
2000 
2000 
2000 
2000 
200.0 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

352 

Result 

uq/kg 
ND 
ND 
lfi) 
lfi) 
lfi) 

ND 
ND 
ND 
N]) 
N]) 

ND 
N]) 

ND 
ND 
N]) 
NJ) 

ND 
ND 
ND 
ND 
ND 

ND' 
ND 
ND 
ND. 
N]) 

ND 
uq/kg 

N]) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NJ) 

lfD 
ND 
ND 

83 
113 
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Certificate of Laboratory Analysis 

Log Id: 10002 Sample Id: 6. 910165, HM22-1, Rangia 

Compound Detection Limit Result 

f!lti~1dll. Hgz::lzi~id!l. iiD~ fa'1. IE!. HttZH~d ~QB, yg£kg 
Aldrin 400 ND 
a-BHC 400 ND 
Atrazine 400 HD 
b-BHC 400 ND 
g-BHC (Lindane) 400 ND 
Chlordane 400 ND 
4,4'-DDD 400 ND 
4,4'-DDE 400 ND 
4,4'-DD'!' 400 ND 
Diazinon 400 ND 
Dieldrin 400 ND 
Endrin 400 ND 
Ethyl parathion 400 ND 
Heptachlor 400 ND 
Heptachlor Epoxide 400 ND 
Linuron 400 ND 
Malathion 400 ND 
Methyl parathion 400 ND 
Toxaphene 400 ND 
Trifluraline 400 ND 
PCB's (total) 60 ND 
fbtbAlitll, ~E!. Hltb2d §Q§, ~glks: 
Butyl benzyl phthalate 1000 ND' 
Di-n-cetyl phthalate 1000 ND 
Bis (2-ethylhexyl) phthalate 1000 ND 
Di-n-butyl-phthalate 1000 ND 
Diethyl phthalate 1000 N1) 
Dimetbylpbthalate 1000 ND 
~2l!DY,lll~ Aromati' Hvdrg~IZ::b2nl, IE!. tftlibS2d §Ul, lr19:llS!l 
Benzo (b) fluoranthene 1000 ND 
Acenapbthylene 1000 ND 
Ienzo (a) anthracene 1000 ND 
Benzo (q,b,i) perylene 1000 ND 
Chrysene 1000 ND 
Fluoranthene 1000 ND 
Indeno (1,2,3-cd) pyrene lQOO ND 
Phenanthrene 1000 tm 
Acenaphthene 1000 HD 
Anthracene 1000 tf1) 

Ben~o (a) pyrene 1000 HD 
Benzo (k) fluoranthene 1000 HD 
Dibenzo (a,h) anthracene 1000 If1) 

Fluorene 1000 ND 
Naphthalene 1000 tf1) 

Pyrena 1000 ND 
Surroqata Spike Recoveries (t): 

2,4,S,6-~etrachloro-m-rrlene 94 
.,_~, .......................... , Qll\ 

353. 
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Canificate ct Laboratory Analysis 

Loq Id: 10002 sample Id: 7. 910166, HHI6-1, Cyathura 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalates. EPA Method 606, ug/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl- phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hydrocarbons. EPA 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene · 
Naphthalene 
Pyrena 
Surroqate Spike Recoveries (\): 

2,4,5,6-Tatrachloro-m-xylene 
?-'C'ln" ... "'"~"'hAft'IPl 

Method 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
50 

5000 
5000 
5000 
5000 
5000 
5000 

Method 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

354 

608. 

610' 

Result 

yg/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND t 

NtJ 
ND 
ND 
ND" 
ND 

yg/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND , 
HD 
ND 

101 
77 
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Certificate of Laboratory Analysis 

Loq Id: 10002 Sample Id: S. 910167, HKI6-2, Maeoma 

Compound 

Pesticides. Rerbieidas. and PCB's. 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDB 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epozide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB'S (total) 
Phthalates. SPA Method 606. uq/kq 
Butyl benzyl phthalate 
Di-n-oetyl phthalate 
Bis (2-ethylhezyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hydrocarbons, 
Benzo (b) fluoranthene 
Acenaphthi'lene 
Benzo (a) anthracene 
Benzo {q,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthane 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluo~nthene 
Dibanzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena . 

. surrogate Spike Recoveries (t): 
2,4,5,6-Tetrachloro-m-rrlene ., .. ~, ··---'-· _ ......... , 

Detection Limit 

EPA Method 608 . 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
40 

300 
300 
300 
300 
300 
300 

SPA Method 610, 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 

355 

Result 

uq/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
im 
ND 
lfD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
Nl) 

ND 
Nl) 

ND 

' ND 
ND 
ND 
ND 
ND 
ND. 

uq/kq 
Nl) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
lf1) 
lf1) 
lf1) 
lfl)• 

ND 
N1) 

N1) 

86 a• 
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Cartificate ot Laboratory Analysis 

Log Id: 10002 Sample Id: 9. 910168, S6-1, cyathura 

compound Detection Limit 

Pesticides. Herbicides. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
·4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalates , tpA Method 606, ua/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphtbalate 
Polynuclear Aromatic Hydrocarbons. EPA 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (kl fluoranthene 
Dibenzo (a,h) anthracene · 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (\): 

2,4,5,6-Tetrachloro-m-xylene 
?-';'1nn,.nh;"h•nv1 

356 

Method 608. 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
100 

11000 
11000 
11000 
11000 
11000 
11000 

Method 610. 
11000 
11000 
11000 
11000 
11000 
11000 
11000 
11000 
11000 
11000 
11000 
11000 
11000 
11000 
11000 
11000 

Result 

uq/kq 

uq/Jcg 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND · 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1'fD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

113 
1 OR 

( 
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Certificate of Laboratory Analysis 

Loq Id: 10002 Sample.Id: 10. 910169, GS-1, Cyathura 

Compound Detection Limit 

Pestjcides. Herbicides. and PCB's, ElA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
q-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DD'l' 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 

' PCB • s (total) 
Phthalates. EPA Method 606. uq/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethYlhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimetbylphtbalate 
Polynuclear Aromatic Hydrocarbons, EPA 
Benzo (b) tluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (q,h,i) perylene 
Chrysene 
Pluoranthene 
Indeno (1,2,3-ed) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
surroqate' Spike Recoveries (t): 

2,4,5,6-Tetrachloro-m-xylene 
,., .1:11 ...... ~ ............ ._ _____ , 

357 

Method 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
so·oo 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
100 

9000 
9000 
9000 
9000 
9000 
9000 

Mit hod 
9000 
9000 
9000 
9000 
9000 
9000 
9000 
9000 
9000 
9000 
9000 
9000 
9000 
9000 
9000 
9000 

608, 

§10, 

Result 

ug/kg 
ND 
MD 
HD 
ND 
HD 
tm 
ND 

• HD 
HD 
ND 
ND 
ND 
ND 
ND 
ND 
HD 
tm 
ND 
tm 
ND 
ND 

ND' 
MD 
ND 
MD 
N1) 
MD 

uq/kq 
ND 
ND 
ND 
MD 
MD 
ND 
ND 
lfD 
lfD 
lfD 
lfD 
HD 
lfD 
ND' 
ND 
rm 

128 
QQ 

·. 
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Cartificate of Laboratory Analysis 

Log Id: 10002 Sample Id: 11 . 910170, GS-2, Macoma 

Compound Detection Limit Result 

~~~ti~i~~~. H~t:bi~i~~:Ul. ~n!1 E~:8':i, RA M~tb2si ~Q§ I Y!llkg: 
Aldrin 400 ND 
a-BHC 400 ND 
Atrazine 400 ND 
b-BHC 400 ND 
q-BHC (Lindane) 400 ND 
Chlordane 400 ND 
4,4'-DDD 400 ND 
4 , 4'-DDE 400 ND 
4,4'-DDT 400 ND 
Diazinon 400 ND 
Dieldrin 400 ND 
Endrin 400 ND 

. 
Ethyl parathion 400 ND 
Heptachlor 400 ND 
Heptachlor Epoxide 400 ND 
Linuron 400 ND 
Malathion 400 ND 
Methyl parathion 400 ND 
Toxaphene 400 ND 
Trifluraline 400 ND 
PCB ' s {total) 60 ND 
EbtbalSIU~. :e::ea M~tbQ~ 60§, Y!llkg: 
Butyl benzyl phthalate 500 ND' 
Di-n-octyl phthalate 500 ND 
Bis (2-ethyl hexyl) phthalate 500 ND 
Di- n-butyl-phthalate 500 ND 
Diethyl phthalate 500 ND 
Dimethylphthalate 500 ND : 
E21IDY~l§A[ at!2mat1~ Hidt:Q~Itb2DI. I:E!. Hltb2s2 §10, ug:[kg: 
Benzo (b) f luoranthene 500 ND 
Acenaphthylene 500 ND 
Benzo (a) anthracene 500 ND 
Benzo (g,h,i) perylene 500 ND 
Chrysene 500 ND 
Fluoranthene 500 ND 
Indeno (1,2,3-cd) pyrena 500 ND 
Phenanthrene 500 ND 
Acenaphthene 500 ND 
Anthracene 500 ND 
Benzo (a) pyrane 500 ND 
Benzo (k) fluoranthene 500 ND 
Dibenzo (a,h) anthracene 500 MD 
Fluorene 500 ND 
Naphthalene 500 MD 
Pyrena 500 ND 
surroqate Spike Recoveries (t): 

2,4,5,6-Tetrachloro-m-xylene 101 
.,_"C'1u,.. .. -.k ; ... h• .. w1 1 nn 
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Certificate of Laboratory Analysis 

Loq Id: 10002 sample Id: 12. 910171, G25-1, Ranqia 

Compound Detection Limit 

Pesticides. Herbicides. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
q-BHC (Lindane ) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DD'l' 
:Oiazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB's (total) 
Phthalates. gpA Kathod 606. yg/kq 
Butyl benzyl phthalate 
Di-n-cetyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
:Oiethyl phthalate 
Dimethylphthalate 
Polynuclear AroMtic H'9'd,roearbons. RA 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 

· Benzo ( q ,h, i) ~rylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
surroqate Spike Recoveries <•>: 

2,4,5,6-'l'etrachloro-m-xylene 
?-'E'1 '"",."'"'i 1'1h•nv1 

359 

Method 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
60 

500 
500 
500 
500 
500 
500 

Method 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
soo 
500 

608. 

610 I 

Result 

uq/kq 
lfl) 

ND 
lfl) 

HD 
HD 
HD 
Rl) 

HD 
N1) 

HD 
N1) 

HD 
N1) 
N1) 
N1) 
N1) 

ND 
HD 
ND 
N1) 

220 

ND' 
ND 
ND 
ND. 
ND 
HD 

uq/kq 
N1) 

N1) 
N1) 
N1) 
N1) 

ND 
ND 
Nl) 
Hl) 

ND 
ND 
Nl) 
lfl) 

ND 
ND 
ND 

126 
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Cartificate of Laboratory Analysis 

Log Id: 10002 Sample Id: 13. 910172, HMI2, Rangia 

Compound Detection Limit 

Pesticides . Herbicides. and PCB's. EPA 
Aldrin 
a-BHC 
Atrazine 
b-BHC 
g-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diazinon 
Dieldrin 
Endrin 
Ethyl parathion 
Heptachlor 
Heptachlor Epoxide 
Linuron 
Malathion 
Methyl parathion 
Toxaphene 
Trifluraline 
PCB'S (total) 
Phthalates. EPA Method 606. ug/kq 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl-phthalate 
Diethyl phthalate 
Dimethylphthalate 
Polynuclear Aromatic Hydrocarbons. EPA 
Benzo (b) fluoranthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (g,h,i) perylene 
Chrysene 
Fluoranthene 
Indeno (1,2,3-cd) pyrene 
Phenanthrene 
Acenaphthene 
Anthracene ' 
Benzo (a) pyrene 
Benzo (k) fluoranthene 
Dibenzo (a,h) anthracene 
Fluorene 
Naphthalene 
Pyrena 
Surrogate Spike Recoveries (\): 

2,4,5,6- Tetrachloro- m-xylana 
2-Fluorobi~henyl 

360 

Method 
400 
400 
400 
400 
400 
400 
400 
400 
40.0 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
60 

1000 
1000 
1000 
1000 
1000 
1000 

Method 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

608 . 

610' 

Result 

ug/kq 
:rm 
:rm 
:rm 
:rm 
:rm 
MD 
ND 
MD 
ND 
ND 
:rm 
ND 
ND 
ND 
:rm 
ND 
ND 
ND 
ND 
ND 
ND 

ND I 

ND 
ND 
ND 
:rm· . 
ND 

ug/kq 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

113 
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Certificate of Laboratory Analysis 
Pa9e No. 1 
06129191 

Log 
Number 

** Sample 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 

u Sample 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 

** Sample 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 

** Sample 

Analytical Information 
Dates, times, Analysts 

(dates may refer to date begun or date approved·) 

Test 
Code 

Id: 1. 
CR 
FE 
MN 
ZH 
HI 
co 

910160, 

PPPEST 
PPBN 
W'EIGH'l'B 
WEIGHTP 

Id: 2. 910161, 
CR 
FE 
MN 
ZH 
HI 
co 
PPPIS'l' 
PPBlf 
WEIGH'H 
WEIGH'l'P 

Id: 3. 910162, 
CR 
FE 
MN 
ZH 
NI 
co 
PPPES'l' 
PPBR 

'WEIGH'l'B 
WIIGH'l'P 

Id: 4. 910163, 

Date 
Performed 

Time 
Performed 

HMI 2-2, cyathura 
I I 
I I 
I. I 
I I 
I I 
I I 
I I 
I I : 

06124191 16:00 
06/18191 15:00 

G84-1, Cyathura 
06/26/91 12:00 ' 
06126191 12:00 
06/26/91 12:00 
06/26191 12:00 
06126/91 12:00 
06/26191 12:00 
06/22191 21:15 
06/21191 19:32 
06/24191 16:00 
06/18/91 15:00 

G84-2, Macoma 
06126/91 12:00 
06/26191 12:00 
06126/91 12:00 
06/26191 12:00 
06/26191 12:00 
06 /,26191 12:00 
06/23/91 23:02 
06/21191 20:30 
06/24191 16:00 
06/18/91 15:00 

S4-1, Rangia 

381 

Analyst 
Initials 

BES 
RLC 

BAB 
BAB 
BAB 
BAB t 

BAB 
BAB 
RLC 
FJS 
BES 
RLC 

BAB 
aAB 
BAB 
BAB 
BA.B 
BAB 
RLC 
FJS 
BES 
RLC 
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Page No. 
06129/91 

Loq 
Number 

10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 

** Sample 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
~0002 
10002 

*'* Sample 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 

· :15 Ctcmwf!tl 3• ~-:e r1"lae =-~ .. -- : .-. .• ·-.r:: I.~C :~:0.: . .:,11 :2~a;;:..a ;~';!:mile r :!Ol~ ~2· · · ~~ ­

;-;ir. N~r:-1 '2 ! •1 ~ .... ~!' L ~ .. -:~t011. i~•as: 7~25 171li ..:.: ~..:.;;s 

2 

:::.:.:lllal .:.on:cn : .:nncp , a:. ::Moos 62707 o21 71 !22-JC'i 

Cartificate of Laboratory Analysis 

Analytical Information 
Dates, Times, Analysts 

(dates may refer to date bequn or date approved) 

Test 
Code 

CR 
FE 
MN 
ZN 
NI 
co 
PPPES'l' 
PPBN 
WEIGHTB 
WEIGWI'P 

Id: ·5. 910164, 
CR 
FE 
MN 
ZN 
NI 
co 
PPPEST 
PPBN 
WE! GHTB 
WEIGHTP 

Id: 6. 910165, 
CR 
FE 
MN 
ZN 
NI 
co 
PPPEST 
PPBN 
WEIGHTB 
WEIGWI'P 

Date 
Performed 

I I 
I I 
I I 
I I 
/• I 
f . I 

06123/91 
06121191 
06124/91 
06118/91 

51-1, Rangia 
06126191 
06/26191 
06126191 
06/26/91 
06126191 
06/26191 
06123191 
06/21191 
06124/91 
06118191 

HM22-1, Rangia 
06126/91 
06/26191 
06126/91 
06/26191 
06/26/91 
06126/91 
06/23191 
06/21191 
06/24/91 
06118/91 

Time 
Performed 

00:49 
21:29 
16:00 
15:00 

12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
02:36 
22:27 
16:00 
15:00 

12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
04:23 
23:26 
16:00 
15:00 

Analyst 
Ini tials 

RLC 
FJS 
BES 
RLC 

BAB 
BAB 
BAB 
BAB 
BAB 
BABI 
RLC 
FJS 
BES 
RLC 

BAB 
BAB 
BAB 
BAB 
BAB 
BAB 
RLC 
FJS 
BES 
RLC 

** Sample Id: 7. 910166, HMI6-1, Cyathura 
10002 CR 06/26/91 12:00 BAB 

362 
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Certificate of Laboratory Analysis 

Analytical Information 
Dates, Times, Analysts 

(dates may refer to data begun or date approved) 

Loq 
Number 

Test 
Code 

Date 
Performed 

363 

Time 
Performed 

Analyst 
Initials 
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Page No. 
06/29191 

Log 
Number 

10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 

u Sample 
10.002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 

*2 Sample 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 
10002 

** Sample 
10002 
10002 
10002 

. 
· :25 C:omw~" :0:-·~;e ~Ol~ =··h!·~~r! . . ~ar1•inc .21~04 l~011 t25-i790 .:aC3;.'nue t:!01 ~ s~·. ~ ~i.o.. 
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Certificate of Laboratory Analysis 

Analytical Information 
Dates, Times, Analysts 

(dates may refer to date begun or date approved) 

Test 
Code 

MN 
ZN 
NI 
co 
PPPEST 
PPBl'f 
WEIGHTB 
WEIGHTP 

Id: 11. 910170, 
CR 
FE 
MN 
ZN 
NI 
co 
PPPEST 
PPBl'f 
WEIGH'l'B 
WEIGHTP 

Id: 12. 910171, 
CR 
FE 
MN 
ZN 
NI 
co 
PPPEST 
PPBN 
WEIGHTB 
WEIGHTP 

Id: 13. 910172, 
CR 
FE 
MN .. 

Date 
Performed 

06126191 
06/26191 
06126191 
06/26191 
06123191 
06/22/91 
06124191 
06118/91 

GS-2, Macoma 
I I 
I I 
I I 
I I 
I I 
I . I 

06123191 
06122191 
06124191 
06119191 

G25-1, Ranqia 
06/26/91 
06/26191 
06/26/91 
06126191 
06126191 
06126/91 
06123191 
06/22/91 
06/24191 
06119/91 

HMI2, Ranqia 
06126191 
06/26/91 
06126191 

364 

Time · 
Performed 

12:00 
12:00 
12:00 
12~00 
13:18 
03:18 
16:00 
15:00 

15:05 
04:15 
16:00 
15:00 

12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
16:52 
05:13 
16:00 
15:00 

12:00 
12:00 
12:00 

Analyst 
Initials 

BAB 
BAB 
BAB 
BAB 
RLC 
FJS 
BES 
RLC 

RLC 
FJS, 
BES 
RLC 

BAB 
BAB 
BAB · 
BAB 
BAB 
BAB 
RLC 
FJS 
BES ~ 

RLC 

BAB 
BAB 
BAB 

1 


