HMDC MILL CREEK WETLANDS MITIGATION SITE

BENTHIC INVERTEBRATE ANALYSIS 

1.0  Introduction
The Hackensack Meadowlands Development Commission (HMDC) is currently developing wetlands mitigation plans for various projects in the District.  One of their objectives is to develop baseline data for the Mill Creek Wetlands Mitigation Site (Site). TAMS Consultants, Inc. (TAMS) was contracted by the HMDC to “perform sampling, identification, and quantification of benthic invertebrates in and around the Site” (HMDC Request for Proposal, March 14, 1997).


2.0 Methods
Benthic macroinvertebrate samples were collected at 20 locations selected by the HMDC (Figure 1) during the week of June 9, 1997. Three replicate benthic samples were collected per sampling station for a total of 60 samples. The stations include the following (Table 1):

· Mill Creek adjacent to the Site (Mill Creek); 

· Channels on the Site (Site Channels); 

· Open water (depressions) on the Site;

· Phragmites-dominated areas (not regularly inundated) on the Site (Site Wetlands); and

· Channels and vegetated wetland areas at the adjacent Harmon Meadow Mitigation Site (an existing mitigation site) (Harmon Meadow channels and wetlands).

2.1 Field Methods
Quantitative benthic samples were collected using a petite ponar grab sampler (ponar). The ponar measures 15 centimeters (cm) (6 inches [in]) on each side, and thus encloses a surface area of 0.023 square meters (m2) (0.25 square feet [ft2]. At the drier stations (i.e., the Phragmites-dominated stations), where use of the ponar was not feasible, a sample that was roughly equivalent in size and volume to the ponar was collected using a hand trowel.

Following retrieval of the sample, it was emptied into a washbucket which has a US Standard No. 30 mesh bottom (0.590 mm openings).  The sample was then sieved to remove the finer muds and silt, with a resulting reduction in sample volume.  The retained material was then placed into a labeled jar with a 10 percent formalin preservative solution for subsequent laboratory analysis.

In-situ water quality measurements (temperature, dissolved oxygen, salinity and pH) were taken to document field conditions. Temperature, dissolved oxygen, and salinity were measured using calibrated Yellow Springs Instruments (YSI) meters, while pH was measured using standard pH

 
Table 1


Sampling Stations and Location/Habitat Types 

	STATION ID
	LOCATION/HABITAT

	SED-001
	Channel on the Site (Site Channel)

	SED-002
	Mill Creek adjacent to the Site (Mill Creek)

	SED-003
	Channel on the Site (Site Channel)

	SED-006
	Channel on the Site (Site Channel)

	SED-007
	Channel on the Site (Site Channel)

	SED-008
	Channel on the Site (Site Channel)

	SED-009
	Channel on the Site (Site Channel)

	SED-010
	Mill Creek adjacent to the Site (Mill Creek)

	SED-011
	Channel on the Site (Site Channel)

	SED-012
	Open water (depression) on the Site

	SED-A
	Channel on the Site (Site Channel)

	DEPRESSION
	Open water (depression) on the Site

	SOIL-006
	Phragmites-dominated area (not regularly inundated) on the Site (Site Wetlands)

	SOIL-007
	Phragmites-dominated area (not regularly inundated) on the Site (Site Wetlands)

	SOIL-009
	Phragmites-dominated area (not regularly inundated) on the Site (Site Wetlands)

	SOIL-011
	Phragmites-dominated area (not regularly inundated) on the Site (Site Wetlands)

	1
	Channel at Harmon Meadow (existing mitigation site)  (Harmon Meadow channel)

	2
	Harmon Meadow (existing mitigation site) - wetland (Harmon Meadow wetland)

	3
	Channel at Harmon Meadow (existing mitigation site) - (Harmon Meadow channel)

	4
	Harmon Meadow (existing mitigation site) - wetland (Harmon Meadow wetland)

	Source: Sampling locations selected by the HMDC.  


paper. Additionally, a sediment/soil sample was collected at each of the 20 sampling locations for subsequent laboratory analysis of grain size.    

2.2  Laboratory Methods
Benthic Invertebrates
In the laboratory, each benthic sample was washed again through a US Standard No. 30 sieve to remove the formalin and any additional fine sediment.  The sample was then placed in a white enamel pan, filled approximately one-third full of water.  It was sorted using a low-power scanning lens or magnifying lamp.  All organisms removed from the sample were identified under a microscope to the lowest practical taxon and were enumerated.  For comparative purposes and quality control, representative specimens were preserved and maintained in a reference collection. Additionally, subsequent to complete sorting of a sample, the remaining material was placed back into the labeled jar with preservative solution, for possible future quality control checks.

Grain Size
The grain size analysis was performed following guidelines presented in Methods of Soil Analysis, Agronomy No. 9, Part I (ASTM # 43-5), American Society of Agonomy (1965). First, each sample was oven-dried. It was then passed through a #10 sieve (2 mm) to determine the percent of course fragments (greater than 2 mm). 100 grams of the sample was then weighed out and the hydrometer method of analysis was performed. The hydrometer method is a common sedimentation procedure in which a hydrometer is used to determine the concentration of solids in suspension.  

2.3  Data Analysis
Community structure at each sampling station was evaluated by examining species richness (number of taxa), total number of individuals (expressed as number of individuals per square meter), and species diversity. The number of taxa and number of individuals were tabulated from the raw data. Species diversity (_) was determined using the Shannon-Weaver function, which is defined by USEPA (1973) as follows:

_ = C/N (N log10 N - ni log10 10 ni)

where C = 3.321928 (converts base 10 log to base 2); N = total number of individuals; and ni = the number of individuals in a given taxon.


3.0  Results
A total of 24 benthic invertebrate taxa were collected during the course of this survey. These taxa and the general location/habitats that they were collected from are shown in Table 2. Tables 3-1 through 

Table 2


List of Benthic Invertebrate Taxa Collected

	BENTHIC TAXA
	Mill Creek
	Site channels
	Site 

open water

depression
	Site 

wetlands
	Harmon Meadow channels
	Harmon Meadow wetlands

	Bryozoa
	
	·
	
	
	
	

	Nematoda (roundworms)
	·
	·
	·
	·
	
	·

	Gastropoda (snails)

  Hydrobia minuta

  Melampus bidentatus
	·
	·

·
	·
	
	
	

	Bivalvia (clams/mussels)

   Congeria leucopheata
	
	·
	
	
	
	

	Oligochaeta (earthworms)
	·
	·
	·
	·
	·
	·

	Polychaeta (bristle worms)

   Hobsonia florida1 
   Spionidae

    Polydora ligni
	·

·

·
	·

·

·
	·

·
	·
	·

·

·
	·

·

	Insecta

   Chironomidae (midge larvae)

   Annura maritima (springtails)

   Coleopetera (beetle larvae)  

   Tabanidae (horsefly larvae)

   Anisolaris maritima (earwig)

   Aranea (spider)

   Dolichopodiae (fly larvae)
	·
	·

·

·
	·

·


	·

·

·

·

·
	·
	

	Harpacticoida copepod
	·
	·
	
	
	·
	

	Ostracoda (seed shrimp)
	·
	
	
	
	
	

	Isopoda (sowbugs)

   Cyathura polita
   Philoscia vittata
	·
	·
	
	·
	·
	

	Amphipoda (scuds)

   Gammarus sp.

   Corophium sp.
   Orchestia sp.
	·

·
	·

·
	·

·

·
	·

·
	·

·
	

	Decapoda (crabs/shrimp)

   Rithropanopeus harrisii
	·
	
	
	
	
	

	Notes:  The name Hobsonia florida  was recently changed from Hypaniola grayi.


3-20 present the taxa collected and the number of individuals (expressed as number per square meter) per replicate at each of the 20 stations. Table 4 is a summary table that provides the average number of taxa, the average number of individuals per square meter, and the average diversity values per replicate at each station.

The following is a summary of the results of the survey by location/habitat type:

· Mill Creek adjacent to the Site (Stations SED-002 and SED-010) - a total of 13 taxa were collected. The average number of individuals per square meter (average of all replicates per habitat type) was 1,941. The average species diversity (average of all replicates per habitat type) was 1.9.

· Channels on the Site (Stations SED-001, 003, 006, 007, 008, 009, 011, and SED-A) - a total of 16 taxa were collected. The average number of individuals per square meter was 1,793. The average species diversity was 1.2. 

· Open water (depressions) on the Site (Stations SED-012 and “Depression”) - a total of 10 taxa were collected. The average number of individuals per square meter was 1,056. The average species diversity was 1.0.

· Phragmites-dominated areas (not regularly inundated) on the Site (Stations Soil-006, 007, 009, and 011) - a total of 11 taxa were collected. The average number of individuals per square meter was 937. The average species diversity was 1.2.  

· Channels at the adjacent Harmon Meadow Mitigation Site (Stations 1 and 3) - a total of 9 taxa were collected. The average number of individuals per square meter was 1,426. The average species diversity was 1.6

· Wetland areas at the Harmon Meadow Mitigation Site (Stations 2 and 4) - a total of 4 taxa were collected. The average number of individuals per square meter was 2,539. The average species diversity was 1.0.

Water quality parameters were fairly consistent among the aquatic sampling stations during the sampling period. Temperature ranged from 22o C to 24o C; salinity ranged from 3.0 to 4.0 parts per thousand; dissolved oxygen measurements ranged from 5 to 8 parts per million; and pH was consistently at 7. 

The results of the grain size analysis are presented in Table 5. The majority of the samples were similar, as the textural class of 15 of the 20 samples were found to be silt loam. The differences were  that Station SED-007 was characterized as clay loam/loam; SED-010 and Station 3 were found to be clay loam; SED-009 was found to be sandy loam, and SED-006 was found to be silt loam/sandy loam.


Table 3-1


Station SED-001 Summary

	TAXA (N = 9)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	1,870
	1,565
	1,174

	Hobsonia florida
	130
	348
	391

	Gammarus sp.
	43
	
	

	Corophium sp.
	
	
	87

	Chironomidae
	217
	870
	348

	Spionidae
	43
	
	

	Polydora ligni
	
	87
	43

	Hydrobia minuta
	
	43
	

	Harpacticoid copepod
	
	
	43

	   TOTALS
	2,303
	2,913
	2,059

	   Diversity (_) 
	1.0
	1.6
	1.8

	Avg. # of taxa per rep. =  5

Avg. # of individuals per m2 per rep. =  2,425 

Avg. Diversity (_) per rep. = 1.5



Table 3-2


Station SED-002 Summary

	TAXA (N = 5)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	1,652
	174
	3,174

	Hobsonia florida
	435
	
	1,348

	Gammarus sp.
	
	
	87

	Chironomidae
	
	
	217

	Polydora ligni
	
	87
	130

	   TOTALS
	2,087
	261
	4,956

	   Diversity (_) 
	0.7
	0.9
	1.4

	Avg. # of taxa per rep. = 3

Avg. # of individuals per m2 per rep. =  2,434 

Avg. Diversity (_) per rep. = 1.0



Table 3-3


Station SED-003 Summary

	TAXA (N = 7)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	478
	565
	130

	Hobsonia florida
	43
	
	

	Annura maritima
	2,652
	478
	

	Gammarus sp.
	609
	
	

	Congeria leucopheata
	
	
	43

	Hydrobia minuta
	
	
	435

	Melampus bidentatus
	
	
	43

	   TOTALS
	3,782
	1,043
	651

	   Diversity (_) 
	1.3
	0.9
	1.4

	Avg. # of taxa per rep. = 3

Avg. # of individuals per m2 per rep. = 1825 

Avg. Diversity (_) per rep. = 1.2



Table 3-4


Station SED-006 Summary

	TAXA (N = 5)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	2,522
	1,696
	866

	Hobsonia florida
	435
	
	43

	Corophium sp.
	43
	
	

	Annura maritima
	43
	
	

	Polydora ligni
	
	
	43

	   TOTALS
	3,043
	1,696
	952

	   Diversity (_) 
	0.8
	0
	0.6

	Avg. # of taxa per rep. = 3

Avg. # of individuals per m2 per rep. = 1,897 

Avg. Diversity (_) per rep. = 0.5



Table 3-5


Station SED-007 Summary

	TAXA (N = 8)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	609
	435
	261

	Hobsonia florida
	
	130
	

	Gammarus sp.
	
	43
	

	Melampus bidentatus
	43
	43
	

	Spionidae
	
	43
	

	Polydora ligni
	130
	
	

	Hydrobia minuta
	
	
	43

	Harpacticoid copepod
	
	43
	

	   TOTALS
	782
	737
	304

	   Diversity (_) 
	1.5
	1.9
	0.6

	Avg. # of taxa per rep. = 4

Avg. # of individuals per m2 per rep. = 606 

Avg. Diversity (_) per rep. = 1.3



Table 3-6


Station SED-008 Summary

	TAXA (N = 7)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	957
	609
	696

	Hobsonia florida
	87
	87
	43

	Cyathura
	43
	
	

	Tabanidae
	
	
	43

	Chironomidae
	
	
	87

	Polydora ligni
	43
	43
	

	Hydrobia minuta
	
	
	43

	   TOTALS
	1,130
	739
	912

	   Diversity (_) 
	0.9
	1.9
	1.3

	Avg. # of taxa per rep. = 4

Avg. # of individuals per m2 per rep. = 927 

Avg. Diversity (_) per rep. = 1.4



Table 3-7


Station SED-009 Summary

	TAXA (N = 12)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	1,913
	739
	2,261

	Hobsonia florida
	609
	
	652

	Gammarus sp.
	1,862
	304
	1,391

	Corophium sp.
	609
	
	

	Chironomidae
	174
	
	174

	Spionidae
	130
	
	

	Polydora ligni
	348
	174
	130

	Hydrobia minuta
	
	43
	43

	Annura maritima
	87
	
	

	Nematoda
	1,652
	
	

	Harpacticoid copepod
	609
	
	

	Cyathura polita
	
	43
	

	   TOTALS
	7,993
	1,303
	4,651

	   Diversity (_) 
	2.8
	1.7
	1.8

	Avg. # of taxa per rep. = 7

Avg. # of individuals per m2 per rep. = 4,649 

Avg. Diversity (_) per rep. = 2.1



Table 3-8


Station SED-010 Summary

	TAXA (N = 13)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	348
	130
	304

	Hobsonia florida
	522
	43
	87

	Gammarus sp.
	43
	
	

	Corophium sp.
	217
	130
	391

	Chironomidae
	
	
	43

	Spionidae
	43
	43
	174

	Polydora ligni
	174
	
	87

	Hydrobia minuta
	
	
	43

	Harpacticoid copepod
	522
	
	261

	Ostracoda
	130
	
	

	Rithropanopeus harrisii
	
	43
	

	Nematoda
	304
	
	217

	Cyathura polita
	
	
	43

	   TOTALS
	2,303
	389
	1,650

	   Diversity (_) 
	2.8
	2.2
	3.1

	Avg. # of taxa per rep. = 8

Avg. # of individuals per m2 per rep. = 1,447 

Avg. Diversity (_) per rep. = 2.7



Table 3-9


Station SED-011 Summary

	TAXA (N = 4)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	261
	826
	1,826

	Hobsonia florida
	
	
	43

	Chironomidae
	
	43
	

	Hydrobia minuta
	
	
	43

	   TOTALS
	261
	869
	1,912

	   Diversity (_) 
	0
	0.3
	0.3

	Avg. # of taxa per rep. = 2

Avg. # of individuals per m2 per rep. = 1,014 

Avg. Diversity (_) per rep. = 0.2



Table 3-10


Station SED-012 Summary

	TAXA (N = 9)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	1,043
	2,565
	391

	Hobsonia florida
	43
	87
	43

	Gammarus sp.
	43
	
	

	Corophium sp.
	43
	
	87

	Chironomidae
	
	87
	43

	Nematoda
	87
	478
	391

	Polydora ligni
	
	87
	

	Annura maritima
	
	565
	43

	Hydrobia minuta
	43
	
	

	   TOTALS
	1,502
	3,669
	598

	   Diversity (_) 
	1.2
	1.5
	1.7

	Avg. # of taxa per rep. = 6

Avg. # of individuals per m2 per rep. = 1,923 

Avg. Diversity (_) per rep. = 1.5



Table 3-11


Station SED-”A” Summary

	TAXA (N = 9)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	
	478
	478

	Hobsonia florida
	
	217
	87

	Gammarus sp.
	522
	957
	130

	Coleoptera
	43
	
	

	Chironomidae
	174
	43
	

	Bryozoan
	part of colony (no count)
	
	

	Polydora ligni
	
	130
	

	Hydrobia minuta
	
	43
	43

	Annura maritima 
	
	43
	

	   TOTALS
	739
	1,511
	738

	   Diversity (_) 
	0.8
	2.0
	1.4

	Avg. # of taxa per rep. = 5

Avg. # of individuals per m2 per rep. = 996 

Avg. Diversity (_) per rep. = 1.4



Table 3-12


Station - “Depression” Summary

	TAXA (N = 9)
	Rep. 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	87
	217
	87

	Orchestia sp.
	
	130
	

	Coleoptera
	
	43
	

	   TOTALS
	87
	390
	87

	   Diversity (_) 
	0
	1.4
	0

	Avg. # of taxa per rep. =  5

Avg. # of individuals per m2 per rep. =  2,425 

Avg. Diversity (_) per rep. = 1.5



Table 3-13


Station Soil-006 Summary

	TAXA (N = 9)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	783
	522
	783

	Polydora ligni
	43
	
	43

	Aranae
	43
	
	

	Orchestia sp.
	
	
	43

	Philoscia sp.
	43
	
	

	Chironomidae
	652
	1,433
	1,174

	Coleoptera
	130
	87
	

	Anisolaris maritima
	
	43
	

	Nematoda
	87
	43
	

	   TOTALS
	1,781
	2,042
	2,043

	   Diversity (_) 
	1.9
	1.3
	1.2

	Avg. # of taxa per rep. =  5

Avg. # of individuals per m2 per rep. = 1955 

Avg. Diversity (_) per rep. = 1.5



Table 3-14


Station Soil-007 Summary

	TAXA (N = 6)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	
	
	43

	Melampus bidentatus
	
	87
	

	Gammarus sp.
	43
	
	

	Anisolaris maritima
	
	87
	87

	Chironomidae
	
	174
	

	Philoscia vittata
	
	
	130

	   TOTALS
	43
	348
	260

	   Diversity (_) 
	0
	1.5
	1.5

	Avg. # of taxa per rep. = 2

Avg. # of individuals per m2 per rep. = 217 

Avg. Diversity (_) per rep. = 1.0



Table 3-15


Station Soil-009 Summary

	TAXA (N = 3)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	913
	478
	1,174

	Chironomidae
	
	130
	217

	Coleoptera
	
	
	43

	   TOTALS
	913
	608
	1,434

	   Diversity (_) 
	0
	0.7
	0.8

	Avg. # of taxa per rep. = 2

Avg. # of individuals per m2 per rep. = 985 

Avg. Diversity (_) per rep. = 0.5



Table 3-16


Station Soil-011 Summary

	TAXA (N = 6)
	Rep. 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	261
	87
	348

	Anisolaris maritima
	174
	43
	261

	Dulichopidae
	43
	
	

	Annura maritima
	
	43
	130

	Chironomidae
	174
	43
	

	Hydrobia minuta
	43
	
	

	   TOTALS
	695
	216
	739

	   Diversity (_) 
	2.4
	1.9
	1.6

	Avg. # of taxa per rep. =  5

Avg. # of individuals per m2 per rep. = 550 

Avg. Diversity (_) per rep. = 2.0



Table 3-17


Station 1 Summary

	TAXA (N = 8)
	Replicate 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	87
	913
	609

	Hobsonia florida
	43
	1,217
	826

	Gammarus sp.
	87
	478
	43

	Corophium sp.
	
	435
	348

	Spionidae
	
	43
	

	Polydora ligni
	
	130
	174

	Cyathura polita
	
	87
	

	Harpacticoid copepod
	
	174
	

	   TOTALS
	217
	3,472
	2,000

	   Diversity (_) 
	0.4
	2.4
	1.9

	Avg. # of taxa per rep. =  5

Avg. # of individuals per m2 per rep. = 1,896 

Avg. Diversity (_) per rep. = 1.6



Table 3-18


Station 2 Summary

	TAXA (N = 5)
	Rep. 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	565
	1,261
	261

	Hobsonia florida
	87
	391
	217

	Cyathura polita
	
	43
	

	Harpacticoid copepod
	
	87
	43

	Polydora ligni
	261
	609
	43

	   TOTALS
	913
	2,391
	564

	   Diversity (_) 
	1.3
	1.7
	1.6

	Avg. # of taxa per rep. = 4

Avg. # of individuals per m2 per rep. = 1,289 

Avg. Diversity (_) per rep. = 1.5



Table 3-19


Station 3 Summary

	TAXA (N = 5)
	Rep. 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	1,609
	43
	87

	Hobsonia florida
	522
	87
	43

	Polydora ligni
	217
	130
	

	Annura maritima
	
	
	43

	Coleoptera
	
	
	87

	   TOTALS
	2,348
	260
	260

	   Diversity (_) 
	1.2
	1.5
	1.9

	Avg. # of taxa per rep. = 3

Avg. # of individuals per m2 per rep. = 956 

Avg. Diversity (_) per rep. = 1.5



Table 3-20


Station 4 Summary

	TAXA (N = 4)
	Rep. 1 (# per m2)  
	Replicate 2 (# per m2)
	Replicate 3 (# per m2)

	Oligochaeta
	956
	5,652
	3,609

	Hobsonia florida
	43
	217
	

	Polydora ligni
	87
	
	

	Nematoda
	
	1,000
	

	   TOTALS
	1,086
	6,669
	3,609

	   Diversity (_) 
	0.6
	0.8
	0

	Avg. # of taxa per rep. = 2

Avg. # of individuals per m2 per rep. = 3,788 

Avg. Diversity (_) per rep. = 0.5



Table 4


Benthic Data Summary 

	Station
	Avg. # of Taxa
	Avg. # of Individuals (m2)
	Avg. Diversity  (_)

	SED-001
	5
	2,425
	1.5

	SED-002
	3
	2,434
	1.0

	SED-003
	3
	1,825
	1.2

	SED-006
	3
	1,897
	0.5

	SED-007
	4
	606
	1.3

	SED-008
	4
	927
	1.4

	SED-009
	7
	4,649
	2.1

	SED-010
	8
	1,447
	2.7

	SED-011
	2
	1,014
	0.2

	SED-012
	6
	1,923
	1.5

	SED-A
	5
	969
	1.4

	DEPRESSION
	5
	2,425
	1.5

	SOIL-006
	5
	1,995
	1.5

	SOIL-007
	2
	217
	1.0

	SOIL-009
	2
	985
	0.5

	SOIL-011
	5
	550
	2.0

	1
	5
	1,896
	1.6

	2
	4
	1,289
	1.5

	3
	3
	956
	1.5

	4
	2
	3,788
	0.5



Table 5


Grain Size Analysis

	Station
	Percent Course Fragments 
	Percent 

Sand
	Percent

Silt
	Percent

Clay
	Textural Class

	SED-001
	4.51
	44
	51
	5
	Silt Loam

	SED-002
	0
	33
	62
	5
	Silt Loam

	SED-003
	0
	42
	53
	5
	Silt Loam

	SED-006
	0
	44
	50
	6
	Silt Loam/Sandy Loam

	SED-007
	0
	34
	39
	27
	Clay Loam/Loam

	SED-008
	0
	42
	55
	3
	Silt Loam

	SED-009
	0
	50
	46
	4
	Sandy Loam

	SED-010
	0
	29
	38
	33
	Clay Loam

	SED-011
	0
	34
	54
	12
	Silt Loam

	SED-012
	0
	44
	51
	5
	Silt Loam

	SED-A
	0
	44
	52
	4
	Silt Loam

	DEPRESSION
	0
	41
	54
	5
	Silt Loam

	SOIL-006
	0
	35
	53
	12
	Silt Loam

	SOIL-007
	3.52
	44
	52
	4
	Silt Loam

	SOIL-009
	0
	36
	55
	9
	Silt Loam

	SOIL-011
	0
	41
	53
	6
	Silt Loam

	1
	0
	32
	51
	17
	Silt Loam/Loam

	2
	0
	33
	60
	7
	Silt Loam

	3
	0
	26
	44
	30
	Clay Loam

	4
	0
	41
	57
	2
	Silt Loam

	Notes:
1Course fragments consisted of small pebbles. Abundant Phragmites roots.

2Course fragments consisted mostly of pieces of metal (iron). A few 1/4 inch stones.
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