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Tr·le cDlflP.lf.-?tion of th(::- ".IDV<:~ Scot.i,,,. l'Jetl,,~rlds lnv€:?nt.or·v in 

1984 and its subsequent use as a waterfowl productivitv indicator 

pointed out the need to find factors other than the score which 

could a c t as a measure of waterfowl productivity. Ther·efor·e" a 

trial stud Y o f 14 siLes was initiated during the summer of 1987 

addi t i onEd data were also collected. Thf:~ ~:;tud v 

served as a measure of - (. 

UT out. 

such work on a provincewide basis in future . 

In total! 14 freshwater wetlands ranginq in size from 0. 1 

to 13.4 ha. were investigated for brood production. water 

quality , the presence of toxic metals in fish and sediments, the 

of t.o;·:ic organics such as organochlorine (I.JC) 

polychlorinated biphenyls (PCBs)! and pol~nuclear aromatic 

hydrocarbons (PAHs) in fish and sediments and various other 

factors which formed the habitat description. 

Of the sites selected, 2 were Ducks Unlimited impoundments. 

2 were abandoned fill sites, 4 were cattall marshes along a tidal 

1 was a privatel y owned pond. 1 formed t.he outflow of a 

hoC] and 4 va.r-ious Alnus-Typha-Calamagrostis 

c omp Ie;·; es· • Beaver activitv was noted on 9 of the sites and 7 of 

these showed present day activity. Habita.t val Uf~S for- each 

",,,t1 and type obtai ned from the study e ini ti all y bette,

definE- e>: pected h.3.l::li.ta.t values for- simile"!!""· 1 .. ·l et.I=I.nd~=. alld B 
aid in the prediction of waterfowl production on such wetlands. 

In addition to the study sites. 58 sites provinCE-wide were 



visited during Aug. 12. 1 ~ . ~, 14 or 17 to collect water samples in 

view of a possible future study. 
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Introduction 

The geology of a wetland area will be reflected in the 

quality of the wetland. Therefore differences in the nutrient 

status of the substrate will be reflected in some factor(s) of 

the wetland such as water chemistry. species diversity and/or 

abundance of in vertebrates. vegetation quality etc .. Also. 

waterfowl productivity on areas of similar classification 

according to the s ystem developed by Golet (1973) but located 

in different geological zones should vary according to the 

nutrient richness of the substrate. 

The purpose of the study was to attempt to define various 

wetland criteria which relate to the Golet classification of 

freshwater wetlands. Such criteria may act as indicators of 

waterfowl use (and " productivity) of wetlands. Thus. the wetlands 

data base may eventually be used as a predictor of waterfowl 

production and a more accurate pointer to wetland 

features that may indicate waterfowl useability. Previous 

efforts made to relate the Golet Score and brood production 

indicate that the Golet score did not always reflect wetlands of 

high nutrient content and thus higher brood production (Kerekes 

et. al. 1983. Kerekes et. al. 1984, Payne and McInnis 1983). 

Individual study sites were selected from the Nova Scotia 

Wetlands Inventory data base which was completed in 1984. For 

additional technical information on the nature of the inventory 

please refer to Hudgins et. al. 1983. Certain assumptions were 

made concerning site selection: 

1. Wetlands with the same dominant class according to the 
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inventory but located in different geological zones will display 

differences in one or more wetland factors. 

2. Freshwater wetlands that have developed on the marine 

sedi ment.s. o·f t.idal rivers may be more productive (in 

nutrients, invertebrates and aquatics, waterfowl use etc.) t.han 

most inland wetlands. 

as· specie..! attempting to estimate the waterfowl 

producti vity of the prov ince. 

..,. 
'-' ,. Data from t.he Nova Scotia Wetlands Inventory indicate 

that wetlands classed as Bogs, Open LlJater and 

Meadows form 98% of the wetlands in Nova Scotia. 

87.3% of the province's wetlands fall into the size range 0.25-

10. (I ha .. Of these. 98% are classed as above. F'r esumc:~b I y. muc h 

of the province's waterfowl production takes p l ace on such sites. 

Initially, 72 sites provincewide were selected from the 

inventory data base (Fig. 1 ) . An attempt was made to select 

sites YJhich fit the above assumptions and were assessible by 

cay-' • Given funding restrictions, a subset of 14 sites were 

studied in detail during t.he summer. One set of water samples 

was collected from each of the remaining sites, by helicopter on 

the mainland and by car on Cape Breton Island. All 14 study 

sites fell within the geoloqical zone "Northern Uplands and 

LOYJI ands" as desCt- i bed in the following section. 
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\ . 
Fig. 1 I£x::ations of study sites curl provinoewi.de water collection 

sites in N:>va Scotia. 

Netlarrl Codes corresporrling to the m.rcDers sOOwn are listed on 
the attached legend. 

I I 

w 

.' 
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Fig. 1 (continued) 

Wetland 
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34 
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36 

Locations of study sites and provincewide water collection 
sites in Nova Scotia. 

* indicates the study sites 

LEGEND 

No. Wetland Code "'Jet 1 and No. "'Jet 1 and Code 

BB1 37 FT:'-A-4 
BB2 :58 F30-7-15 
BM .39 F3(l-12-60 
BL 40 F30-14-1 

E14-30-4A 41 F50-18-8 
E14B-A-1 42 F50-18-59 
E20-46-15 4"'" '-' F50-26-2 
E21-24-9 44 F50-29-19 
E23-44-2AJR 45 G13-39-37 
E23-44-2AF'IT 46 G15-30-56 
E23-44-1A 47 G15-30-83 
E23-30-1 48 G15-35-3 
C11-4-7 49 110-13-3 
C8-A-24 50 119-66-12 
A1-14-4 51 119-69-2 
A1-17-6 52 K10-A-9 
A2-A-3 53 K10-23-21 
A4-81-2 54 K10-24-10 
A4-84-3 55 K10-24-13 
A4-91-~1 56 L6-16-42 
C1-30-258 57 L6-16-57 
Cl-30-503 58 L6-28-71 
C1-41-35 59 N9-A-13 
C9-A-5 60 N9-41-1 
D2D-A-22 61 N13-1-9 
D7-A-7 62 N13-1-26 
E20-31-47 63 R6-5-3 
E21-22-3 64 R6-48-3 
E23-31-6 65 R6B-A-ll 
F13-10-176 66 R8-2-8 
F13-10-180 67 R8-3-1 
F13-10-211 68 V28X-A-2 
F14-15-1 69 V29J-A-1 
F14-15-5 70 V29L-A-l 
F23-A-2 71 V34-2-1 
F23-A-3 72 Y3-2-71C 
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Study Region Desc~iptions 

The province of Nova Scotia can be divided into 3 broad 

geological zones (Roland and Smith 1969): 

1. Upland - This is composed of 

~ocks; slates. quartzites and g~anites. The weste~n half of this 

upland has the th~ee main rocks in about 

the a~eas of slate appea~ing in 

Queens and in Lunenbu~g counties while the 

eastern half is mainly granites and quartzites. The topDCwaphy 

is of slight. r-E?lief, and innumerable lakes, bogs. 

barrens and stillwaters occur. The following counties fall in 

thi s zone: Annapolis, I<i ngs, Hants and 

Guysborough; Yarmouth, Shelburne, Queens, Lunenburg and Halifax. 

2. Northern Uplands and Lowlands - The Northern Uplands are 

found as the North Mountain, from Digby to Kings County and as 

ranges of hills and highlands from western Cumberland County to 

northern Cape Breton Island. The former uplands are composed of 

ba~~al t or trap rock while the latter are composed of igneous 

rocks, syenites , diorites and granites. 

The· Northern Lowlands are found in northern Yarmouth. 

Ann,:\pol is, Kings and Hants counties; Cumber' } and, Col chestet- , 

Pictou and Antigonish counties; and northern Guysborough county. 

These are variously composed of sandstone, shales, conglomerates, 

limestones and gypsum. Lakes and ponds are relatively few, but 

extensive intervales occur. 

3. Cape Breton Island - The island is actually part of the 
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Northern Uplands and Lowlands. The upldnd areas here often 

attain heights of 1400 feet. have a much poorer drainage. a more 

severe climate. a shorter growing season and are covered with 

bogs and swamps. The lowland areas are composed of similar 

parent materials as on the mainland. 
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Methods 

Please refer to Table 1 for reasons and dates of visit to 

each study site. 

a) Water Qualit y 

Two sets of water samples were collected from each of the 14 

study sites. one set during the period of June 8-11 and the other 

during July 9-14. Each set consisted of one 1 1. and one 250 mI. 

plastic bottle and one 50 mI. 

were taken from the outflow. 

Pyrex glass bottle. Samples 

refrigerated daily and 

shipped to Inland Waters Directorate, Water Qualitv Branch, 

Moncton. N.B. for analysis. Additional proyincewide samples 

were collected during Aug. 12-14, 17 bV car or helicopter. These 

samples were refrigerated and shipped to IWD, WQB Moncton, N.B. 

for analysis. 

b) Habitat Features 

Sketch maps of each area were prepared by expanding the sites 

as found on 1985 1:10,000 color air photos on a map-o-graph. 

The predominant vegetative types were identified by genus and 

sketched on each map. A rough estimate of the percent cover of 

each wetland was made using air photos and field observations. 

Water depths were recorded using a meter stick and weighted 

measuring rope (for water »lm . deep). Channels and ponds were 

waded or canoed taking measurements as one moved 

Permanent water depth markers were established and water 

was recorded at each visit. 

Additional habitat features were calculated for each 

along. 

depth 

site 
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T.ble 1 D.tes .nd reasons for e.ch visit to • studv .re •. L~.tion.1 Infor •• tion is listed in the following order: 
Wetllnd Mo., Topo I.p, UTN. MAQUADAT It .. 
Visit Codes Irt II follows: 
1 Firlt visit, ~unt 3-4; check for Iccessibility Ind ,entr.l observltions 
2 Stc0R4 visit, ~unt 8-11; collect Invertebr.te s'lples, .. ter s •• ples, •• ter teep., situ.te Ijter depth •• rkers 
3 Third visit, Jun. 21-July 2; IOrnin9 .nd tvenin9 brood surveys on elth .re. 
4 Fourth visit, July 6-8; collect stdi.ent s •• ples, h.bit.t descriptions, initi.te fish collections 
5 fifth visit, ~uly 9-14; collect water s •• ples .nd te.perature. collect lnvertebr.te s •• ples, collect fish traos 
6 Silth visit, July 20-22; tornin9 and evenin9 brood surveys 
7 Seventh visit, July 19-Au9. 5; continue collectin9 fish sa.plts, pull w.ter depth •• rkers 
Gener.1 veget.tive .nd wildlife observ.tions were kept for t.ch visit .nd chinges in •• ter depths wert noted. 

LOCATlONAl 
INFORM TI ON 2 3 

VISIT CODES 
4 5 1 

---------------------------------l--------!--------:------------;--------:-------------:-----------:------------------------

.11, 21H4J, 4053-50SU;-
04MSOIDlOO13 

112, 21H9, 4052-5OSU, 
04IIS01 DlOO14 

III, 21H9,- 4051-50586, 0 

O4NSOIDlOOU 

k, 21H9, 4052-50586, 
0411S01DlOO12 

- -U,=3t=4A,21H9, 4019-5047), 
04MS011l0007 

E14t-A-I, 21M16, 4004-50670, 
04MSOIDlOO16 

~'-ff, 11£12,- 43-43=50588,-
O4EOID11OOO2 

£21-24-9, l1E12, 4474-50631, 
04MS0 ID11OOO3 

E2l-4~2AJJ, -1([12;-4434-50537, 
0411S01_11 

E23-44-2APIT, l1E12, 4438-50538, 
0411S01DMOO12 

E23-44-1A,11E12, 4431-50547, 
O~lNOO13 

E23-30-1, l1E12, 4602-5057', 
04MSOIDM0006 

CI1-4-7~ 11E12, 4269-50418, 
041S011JOOO2 

ca-a-24, l1E12, 4463-50405, 
MISOlNOOOl ...... • rt." ., 

: JlJIE 4 JUNE 9 J~ 21,22 JUlY' JUlY 9 

I JlME 4 JUNE , JUNE 21,22 JUlY' JIl. Y 9 

0: JIIIE r JUNE 8 JUNE 21,22 JUlY'- JUlY 9 

I 
I ~UNE 4 JUNE 11 JUNE 22,23 JUlY' ~UlY 9 
I 
I 
I ME 4 JUNE 11 JUNE 23,24 JIlY ',I JllY 13 

I JtIIE 11 JUI€ 11 JUlIE 22,23 JllY 6,8 JIlY 10 
I 

l -M[ r l1IIE 8 JUlIE 23,24 Jill 7 -JIlY 14 

I _ 3 JUNE 8 JUlIE 23,24 JUlY 7 JUlY 14 

f _ 1 0 o ~UIIE 10 JtIIE 25,26 m..,. 7 - Jttl""13 
I 
I 

JUNE 3 JUNE 10 JUNE 25,26 JUlY 7 JUlY 13 

~UNE 3 JUNE 10 JUNE 25,26 JUlY 8 JUlY 13 

JtJIE 3 JUNE 10 JUlY 1,2 JUlY 7 JUlY 14 

ME 4 JUNE' JUI( 29,30 JtlY' JUlY 10 

JUlY 20 JUlY 19,31; AUG. 4,5 

JIl.Y 20,21 AU6. 5 

0- JUlY 20,21 lUlY 19.31; AOG. 4 

J\lY 20 d. 5 

M.f 20,21" d. 4,5 

J~Y 20 JIlY 19,31 

MY 22 AU6; 4 

JIlY 22 0, 0 d. 4 

- -ntY 21 J 22 - JIU 29";11 -

JUlY 21,22 JUlY 29,31; 1IU6. 4 

JUlY 21,22 JUlY 19,31; AUS. 4 

.. 
JUlY 22,23 JIlY 19,31 

MY 22,23 N-Y 29,31. MJ8. 4 
0' 

_ 4 JlIIE' JtIIE 29,30 M,Y' JUlY 10,13 JIlY 22,23 N-Y 29,31. D. 4 

- --~---------------------------------------------------------------------



-

9 

ei ther- from field observations or air photos. The·se included 

the: 1. wetland area (ha.) 

2. water area < 1m. deep 

3. percentage of water area <1m. deep of total wetland area 

4. percentage of deep that was vegetated 

5. wetland perimeter (m. ) 

6. perimeter distance that was vegetated ( m.) 

7. percentaqe of vegetated wetland perimeter 

8. percentage of the total wetland area that supported cover 

9. average water depth (cm.) of water <1m. deep 

10. total decrease in water depth in June (cm.) 

11. total decrease in water depth in July (cm.) 

12. overall decrease in water depth for June and July (cm.) 

13. predominant vegetative types (genera) of emergents and 

aquatics and the total number of different vegetative 

types of emergents and aquatics per wetland. 

c) Updates to Wetland Inventory Classification 

Data obtained 

inventory database. 

in the field was used to update the existing 

The more descriptive New Brunswick inventory 

codes were used in view of eventually reformatting all of the 

Nova Scotia data. ?Uso, particularly in beaver influenced 

wetlands. additional Deep Marsh classifications were defined. 

d) I nvertebr ates 

A sweep net procedure was used to sample invertebrate 

popUlations. Each site was visited once during June 8-11 and 

once during July 9-14 for collections. At least one sample per 

vegetative type per wetland was collected with total sample 
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numbers ranging from 2-14. Each sample was obtained using 

techniques of Barkhouse (1985). Ten consecutive figure-of-eight 

sweeps of approximately 1 m. in width were made with a sturdy 

steel rimmed net. The net had an opening of 25 cm. in diameter 

and was dragged along the substrate and passed through the water 

column. 

Samples were placed in individual plastic bags ! labelled. 

refrigerated and examined within 10 days of collection usinQ ... 
techniques outlined by Barkhouse (1985). Invertebrates were 

identified to family (Pennak,1978) counted and preserved in a 

solution of 9 parts di~tilled water and 1 part 40% formaldehyde. 

During March 8 to March 12 1988, the preserved invertebrates 

were weighed using a Mettler Balance accurate to 0.9999 gm. and 

ashed in porcelan crucibles as follows: 

Within each study site. invertebrate taxa were sorted into 

those taken in vegetated V.s. non-vegetated areas. These were 

further sorted into soft-bodied. leeches, and shelled taxa. 

Ashing was carried out on these sorted groups. The various 

weights taken were: 

1. Wet weight - the weight of the group after having been blotted 

on paper towelling. 

Dry weight - the weight of the group after having been dried 

for a minimum of 4 hours at 65 - 70 degrees centigrade in a 

drying oven. 

3. Ashed weight - the weight of the group after being ashed in a 

muffle oven for a minimum of 3 hours at 500 degrees centigrade. 

4. Ash free weight - the Dry Weight minus the Ashed Weight. 

These weights were averaged by month and overall for each study 
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site. 

e) Waterfowl 

Waterfowl brood surveys were conducted from June 21-July 2 

and July 20-22. Each wetland was quietly observed for a period 

of 1 hour in the early morning/evening of one day and then again 

during the evening/morning of the following day. Observations 

took place between 6:00 AM - 9:00 AM and 6:00 PM - 9:00 PM. All 

waterfowl and marshbird activity noted during regular visits to 

each site was also recorded. 

f) Other Wildlife Sightings 

Observations of wildlife sign and sightings were recorded 

during each visit. 

birds and fish. 

These include mammals, reptiles~ amphibians, 

g> Sediment Samples (Toxic Metals> 

One composite sample per wetland was collected. The sample 

was approximately 500 gm . in weight and composed of subsamples 

from 2 grabs of an Ekman Dredge. Each grab was released into a 

Pyrex tray and using a plastic spoon, a subsample of the top 2 

cm. of the sample was placed in a plastic bowl . All edges of the 

sample which contacted the brass grab were avoided. Subsamples 

were mixed thoroughly in the plastic bowl with a plastic spoon 

and sealed in labelled Whirl-Pac plastic bags. Samples were kept 

on ice while in the field, frozen daily and shipped to Inland 

Waters Directorate, Water Quality Branch, Moncton, N.B. for 

analysis. 
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h) Sediment Samples (Toxic Organics: DC. PCB, PAH ) 

One composite sample per wetland was collected. The sample 

was approximately 200 gm. in weight and composed of subsamples 

from 2 grabs. The same methods for collection and release of the 

g rabs was followed as for the metals. However, the subsamples 

were taken from approximately ~ L em. along the edge of each grab 

with a metal spoon and R,ixed in a metal bowl before storage in a 

labelled aluminum container. The samples were kept on ice in the 

field and frozen daily. Samples were shipped to Inland Waters 

Directorate, Water Quality Branch, Moncton. N.B. for analysis. 

i) Forage Fish (Toxic Metals) 

An attempt was made to collect enough forage fish per wetland 

to test for the presence of metals. Collection methods varied: 

Minnow traps baited with stale bread and donuts were set in 

several wetlands for up to three days before checking. However, 

these vielded no fish or signs of predation. Thereafter, traps 

were set and pulled continuously for up to 2 hours per wetland. 

A dipnet was also used with limited success. A fish 

electroshocker arrived too late for use. 

The fish were identified to species and an attempt was made 

to obtain a minimum weight of 50 gm .. All specimens exceeding 50 

mm. in length were discarded except in desperation . The fish 

were separated into pre-labelled Whirl-Pac bags by species, kept 

on ice while in the field and frozen daily. Samples were shipped 

to Inland Waters Directorate, Water Quality Branch, Moncton, N.B. 

for analysis. 
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j) Forage Fish (Toxic Organics: DC, PCB) 

Sampling techniques were the same as previously noted. 

Dominant species only with a minimum sample weight of 30 gm. were 

to be collected, identified~ separated with a metal spoon and 

stored in aluminum containers. However. in order to have a 

weight of 30 gm.! fish were identified to species and stored in 

one aluminum container. Samples were kept on ice while In the 

field and frozen dail y . The fish were shipped to Inland Waters 

Directorate. Water Qualitv Branch, Moncton, N.B. for analysis. 
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Results and Discusion 

a) Water Quality 

The water quality readings for each of the study sites by 

month is shown in Appendix 1. Average values of select water 

qUi:<,litv ft~cltl.l.res is:, Lliven in Tc':'~ble 2. Res,ul ts of the 

provincewide samplinq is found in Appendix 2. 

The average value range of pH was 5.9 (E23-44-1A) to 7.1 (PL. 

E14B-A-l) with the former wetland being the outflow of a bog and 

the latter two wetlands being on a tidal river and a Ducks 

Unlimited impoundment located on alkaline soils. ConductElnce 

values (usie!cm.) for the tidal river wetlands ranged from 177.5 

to 807 and for inland wetlands from 18 to 143.5. The lowest 

conductance was recorded for C8-A-24. Total phosphorus (mg.!l.) 

(E1L~B-A-l ) to 0.14 (BL)~ the former being a 

Ducks Unlimited impoundment and the latter being a Typha marsh 

on the banks of a tidal river. Total phosphorus readings for 

all sites fell within the eutrophic nutrient level as defined 

by Kerekes (pers. comm.). 

The range of pH values for the provincial sample sites was 

5.1 to 7.8 with the majority being between 6 . 0 and 7.7. 

Conductance values (usie/cm.) ranged from 19 to 1860. 

phosphor-us (TF' , mg.!l.) ranged from 0.005 to 0 . 34. 

Total 

Using the 

total phosphorus levels of these samples as a measure of nutrient 

levels, 17.2% of the provincial sites were ultra-oligotrophic, 

6.9% were oligotrophic, 55.0% were mesotrophic, 1"7.2% V'~ere 

eutrophic and 3.4% were hypertrophic (from levels noted by 

Kerekes, pers . comm.). 
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b) Habitat Features 

A summary of some habitat features for each of the study 

sites is found in Table 3 . Figures 2 to 15 illustrate each 

wetland. Wet13nd areas (ha.) ranged from 0.7 (E23-44-2APIT) to 

13.4 (E23-30-1) in size. The dominant vegetative classes 

represented (Golet 1983) were Open Water. Deep Marsh, Shallow 

Marsh. Meadow. and Shrub Swamp. The percent of wetland area 

representing water less than 1 m. deep ranged from 14 to 100 wIth 

most areas ranging between 65 and 100. Over 50X of the wetland 

area representing water less than 1 m. deep was vegetated for 

all but 3 areas. The percent of total wetland area with cover 

ranged from 0 to 98 with most sites falling in the 30 to 98% 

range. Average water depths «1m .) rang ed from 23.2 to 80.0 em .. 

Due to the verv dry weather during the study period, most wetlands 

experienced a constant decrease in water levels from June onwards. 

Two wetlands were entirely devoid of standing water bv July 14 

and August 5 respectively. Depending on the occurance of isolated 

showers, others experienced decreases of from 15 to 70 cm. bv 

the end of July. It was noted that as the dry weather continued. 

waterfowl were most often seen only on impounded wetlands. 

Description of study sites: 

1. Wetlands located on abandoned hayfield - pastureland along 

the edge of a tidal river : 

These same areas are located within 0.16 to 0.80 km. of each 

other and within 0.80 to 3.22 km. of Ducks Unlimited impoundments 

which are also found along the banks of the tidal river. Numerous 

small Typha -Carex marshes are found within close proximity to 
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Fig. 4 Map of BM Size 1. 8 ha. 
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2 I:alse TyI:na, water 
3 Spartina. - carex 
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Fig. 5 Map of BL Size 1.8 ha. 

1 Ditches, CKJU3.tics 
2 Dense 'lYFha, water 
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o 10fJ , ____________________ 1 m. 
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Fig. 6 Map of E14-3O-4A Size 2.6 ha. 

1 Water greater than 1 m. deep with awroxmJtely 400 spars 
2 carex, approximately 300 spars, water l~lthan 1. m. deep 
3 Potarrogeton ~ CXNe I 
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Fig. 7 Map of El4B-A-1 Size 12.9 ha. 
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Fig. 9 l1ap of E21-24-9 Size 2.5 ha. 

1 lquatics 
2 Tyfha - calarnagrostis 
3 Sparganiun 
4 hx>rus - '1'.YIila 
5 Calamagrostis - Tytila 
6 SJuisetun 
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Fig. 10 Map of E23-44-~ Size 1.0 ha. 
I 

1 Dense rulichium am water 
2 Water less than 1 m. deep 
3 Eleocharis am water 
4 Active beaver dam 
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o Ipo 
LI __ -------------- m, 
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Fig. 11 Map of E23-44-2APIT Size 0.7 ha. 

1 t'later less than 1 m. deep 
2 Beaver lodge, active 
3 Beaver dams , active 
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~LL ______ ----------'~fO~, 
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Fig. 12 Hap of E23-44-}A Size 3.5 ha. 

1 Stream channel, water greater than 1 rn deep 
2 Jlquaties 
3 Flooded dense carex 
4 Beaver lodges, aeti ve 
5 Beaver dams, aeti ve 
6 Access road 
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Fig. 13 Map of E23-3O-1 Size 13.4 ha. 

1 lIquatics, channel, water greater than 1 m. deep 
2 Aquatics, water less 'than 1 m. deep 
3 Dense 'l'yt:ha 
4 Calamagrostis 
5 Water control structure, Dl.x:ks Unlimited 
6 .Active beaver darn 
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fL ____ --&' _____ ,,Jqc ht. 

Fig. 14 Map of C1l-4-7 Size 2.7 ha. 

1 ~'later greater than 1 m. deep, non-vegetated 
2 Beaver dam, active 
3 Beaver lodge, active 
4 ~ust pile, abandoned mill site 
5 Jlccess road 
6 Alnus - Calarragrostis, water less than 1 m. deep 
7 lo¥rica - Alnus, water less than 1 m. deep 
8 Abies - Picea, water less than 1 m. deep 
9 Myrica - Carex floating mat 
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Fig. 15 Map of C8-A-24 Size 7.1 ha. 

1 Mamade dam 
2 Water greater than 1 m. deep, abuOOant spars 
3 Water less than 1 m. deep, non-vegetated 

... '.' 
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thesE~ =.i tes: 

i. Site BBl is a dense cattail marsh bisected by 2 or 3 olel 

drainage ditches and surrounded to the south and east by a low 

d yke. Some nutrient input may occur from a nearby home. The -
area surroundin a the marsh consists of a partly shrubbed 

- ·to the nor··t.h. a Christmas tree lot and a well groomed lawn. To 

the west the marsh bounds on a busy pa v ed highway. The s i ze of 

BBl is :2. 1 hC:-I. anel during dry times of is; 

restricted to the drainage channels. The Typha. covet- occupies 

95% of the area with aquatics occuring in the channel anel around 

the muskrat houses. The average water depth is 45 cm .. 

Some average water chemistry values are pH 6.7~ conductivity 

(usie/cm.) 807, Na (mg.!l.) 15:::; ~ CI (mg./l.) 24 :~;, TP (mg. /l . ) 

0.08. The average weights (gm.) of invertebrates collected were: 

wet weight 0.8969, dry weight 0.1705, ash weight 0.0705, ash 

free weight 0.1000. The ratio of broods per hectare was 0.95 and 

the wetland inventory score is 69.0. One Black Duck brood and 

one unknown brood was noted. One pair of Blue Winged Teal 

s;·een. Waterfowl individuals represented were Blue Winged Teal 

and Black Duck. Marshbirds recorded were Great Blue Heron~ 

American Bittern and Sora Rail. 

ii. Site BB2 is a moderately dense cattail marsh bisected by 

several old drainage ditches and with a large central dE'pressi on 

which retains standing water during the driest times of the year. 

Common emergents were §Q~[g~Di~m m~~[Q~~[QQD, and 

~b~[~ QY~~~ , an alkaline soil indicator. The wetland size 
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i~. l.8 ha .. The surrounding habitat consists of a narrow 

coniferous / alder band to the north, sedge flats to the west 

and east and a tidal river to the south. Adjacent uplands are 

active blueberry fields. 

Some a verage water chemistry values are pH 6.5, conductivit y 

0.064. The aver a ge weights (gm. ) of invertebrates collected wer e : 

wet weight 1.6975, dr y weight 0.9583, ash weight 0.8554, ash 

free weight 0.1030. The ratio of broods per hectare was 1 .11 and 

the in v entory score i<.::. 76.0. T~'lo Bl ac k Duck broods were 

One Blue Winged Teal pair was noted and i ndi '1 1 dual s· 

were r ep r esented b y Black Duck, Blue Winged Teal, 

Teal and an unknown waterfowl species. species 

recorded were Great Blue Heron, Wilson's Snipe, American Bittern 

and Sor a Hai 1 . 

iii. Site 8M is a moderately dense cattail marsh bisected by few 

drainage ditches although shallow pools of standing water were 

mort'!! common. The northern portion of the wetland consisted of a 

Ty p'" ,':l. -Car- e :-: floating mat. The area surrounding the marsh 

consists of sedge flats to the west, a tidal river to the south, 

a highway to the east (the highway is the only feature separating 

BBl from 8M ) and abandoned fields to the north. Portions of old 

dykes remain along the southern edge of 8M. Its size is 1.8 ha .. 

Cover occupies 90% of the wetland area and the average water 

depth was 38.8 cm .. Aquatics are found in the standing water areas. 

Some average water chemistry values are pH 6.7, conductivity 

(usie / cm. ) 711::'1'1 C" 
.~I ... . I"::'. ,-I , Na (mg. /l . ) 57.1, CI (mg. / I . ) 98. <), TP ( mg. I . ) 
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0.06. The average weights (gm.) of invertebrates collected were: 

wet weight 2.0021, dry weight 0.2913, ash weight 0.1464, ash free 

~·Jei ght. O. 1449. The ratio of broods per hectare was 1.11 and the 

wetland i Ilventory scarf.::' is -Y'":""" r::-
I . ..: ..... -' • One brood each of Black Duck and 

Green Winged Teal were noted. Two Blue Winged Teal pairs were 

seen and individuals were represented by Black Duck and Blue 

Marshbirds recorded were Great Blue Heron, Wilson 's 

Snipe, American Bittern and Sora Rail. 

iv. Site BL is a dense 1.8 ha. cattail marsh bisected by several 

drainage ditches. Water is restricted to the ditches and areas 

at- ound mush-at houses e:<cf?pt for· vret time~. of the yeat- . The only 

other emergent was §fiCQY§ Y~li~Y§ and a limited variety of 

aquatics occupy the ditches. The entire wetland was lacking 

standing water by 5 August 1987 due to drought conditions. 

to this the average water depth was 35 cm. and cover occupies 95% 

of the wetland area. The surrounding habitat consists of a tidal 

river to the west and south, sedge flats to the north and 

abandoned upland fields to the east. 

Some average water chemistry values are pH 7.1, conductivity 

(usie/cm.) 21~~, Na (mg.!l.) 34.4, Cl (mg.Il. ) 39.1, TF' (mg. 11.) 

O. 14. The average weights (gm.) of invertebrates collected were: 

wet weight 3.0132, dry weight 0.5496, ash weight 0.2232, ash free 

weight 0.3264. No broods were recorded and the wetland inventory 

score is 68.5. One pair of Blue Winged Teal vJas noted and 

individuals were represented by Black Duck, Blue Winged Teal and 

and Unkno~·Jn. Marshbirds recorded were Cormorant, 

Heron and Sora Rail. 
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2. Ducks Unlimited impoundments: 

i. Site E14B-A-l is an approximately 3 year old impounded area 

with a water control structure. It is located within 0.8 km. of 

the coast and within 4.8 km. of the Amherst Pt. Bird Sanctuary as 

thE' crow flif?~;. The flooded emergent edges consisted of I~Qh~ §R~, 

Some aquatics occupied the edge waters 

and two alkaline soil indicators were common - ~h~c~ Q~~t~ in 

the wetland and Bb~mo~§ ~lDi£gli~ on the uplands. The 

surrounding habitat consisted of a coniferous forest, clearcut, 

and blueberry fields. The site is 12 . 9 ha. 

occupies 30% of the area in a peripheral band. 

depth was 45 cm. except in the narrow channel. 

the upper reaches form a floating mat. 

in size and cover 

The average water 

The emergents of 

Some average water chemistry values are pH 7.1, conductivity 

(usie/cm . ) 66, Na (mg.!l.) 3.8, Cl (mg . !l.) 4.3, TP (mg./l.) 0.82. 

The average weights (gm.) of invertebrates collected were: wet 

weiqht 5.1912, 

weight 1.40T~;. 

dry weight 1.9713, ash weiqht 0.5640, 

The ratio of broods per hectare was 0.08 and the 

wetland inventory score is 78 . 0 . One Black Duck brood was 

recorded. One pair each of Blue Winged Teal, Green Winged Teal 

and Ring Necked Duck was recorded . Individuals were represented 

by 81 ack Duck, Bl ue vJi nged Teal Green Winged Teal and an 

unknown species . Marshbir d s noted were Wilson's Snipe, American 

Bittern. Sora Rail. Virginia Rail and Pied Billed Gr e be. 

ii. Site E23-30-1 is an approximately 11 year old area with a 

control structure which is subject to very active 
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interference bv beaver. A series of channels have been cut 

throuoh the floating Typha mat and ~C~~~Qi~ ~~bc~~~ci forms dense 

mats in the marsh coves. Wood duck boxes have been installed on 

the standing spars of the central area of the wetland but 

the summer of 1987. these were occupied by Grackles. 

have activelY dammed the inflow thus forming a Calamagrostis 

immediately upstream from the impoundment and contlnue to 

try to bury the control structure's outflow pipe. Ni net. y thr-PE: 

percent of the wetland area of 13.4 he. was water of less than a 

mete~-- in depth. The average depth of this wat.er was 80 cm .. The 

surrounding uplands were mixed woods and abandoned fields. 

Some average water chemistry values are pH 6.8, conductivity 

(us-ie/cm. ) Na (mg. 11 .) 2.6. C 1. (mq • /1 .) 3. 2 ~ TF' (mg. / I . ) 

o. O:::~6 . The average weights (gm.) of invertebrates collected were: 

wet weight 2.3232, dry weight 0.3195, ash weight 0.0733, ash free 

~·Jeic;.lht 0.2462. The ratio of broods per hectare was 0.15 and the 

wet.land inventory score is 87.0. One Black Duck and two Ring 

Necked Duck broods were recorded . Pairs were represented by 

Black Duck and Ring Necked Duck. Individuals recorded were Black 

Duck, Blue Winged Teal, Ring Necked Duck, Hooded Merganser and 

an unknown duck. Marshbirds recorded were Common Loon, Wilson's 

Snipe, Sora Rail and Pied Billed Grebe. 

3. Private impoundment : 

C8-A-24 is a 7.1 hectare site with no cover except for a 

profusion of standing and fallen spars . Emergent.s and aquatics 

were virt.ually non-existant and the average water depth was 

cm .. Th<:? substrate of the pond was very solid. 
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Historically. debris from the surrounding uplands appears to have 

been deposited at the site of the present wetland. The 

surrounding uplands consist of an active blueberry field~ 

raspberry cane and standing spars from past fires. 

Some average water chemistry values are pH 6.3. 

cC!nduct.i'lity (usie/c:m.) 1'7', Na (m(]./l.) 1.7, CI (ifI(J.Il.) 2.2, TF 

(mg .. / I . .1 O. 027. Average weights (gm.) of invertebrates collected 

wet weight 0.3013, dry weight 0.1231, ash weight 0.0728. ash 

free weight 0.0502. The ratio of broods per hectare was 0.14 and 

the wetlands inventory score is 52.5. One brood of Ring Necked 

Ducks was produced in late July. One pair of Ring Necked Ducks 

was recorded and individuals represented were Black Duck and Ring 

NE'ckE~d Duck. Marshbirds recorded were Cormorant and Wilson ' s 

Sn i P f.~. 

4. Active beaver impoundments: 

i. Site E23-44-2AJR formed in the depression along a stream 

after fill removal. The size was 1.0 ha. and the average water 

depth was 71.6 cm .. The only source of cover was a large stand 

and ~~C§~ §Q~ which 

occupied 60% of the wetland area. Aquatics were virtually 

nonexistant although ~b~c§ QY~1~, an alkaline soil indicator 

~"Jas present. The surrounding habitat was a coniferous forest. 

Beaver were actively damming the outflow. 

Some average water chemistry values are pH 6.7~ conductivity 

(usie/cm. ) 43~ Na ( mg. !l .) 4 • 2 , C I ( mg . / I .) 4 • 0 , TF' (mg. /l . ) 

(). ()2~::'. Average weights (gm.) of invertebrates collected were: 

wet weight 0.2352, dry weight 0.1012, ash weight 0.0369, ash free 
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~-Jeight 0.0644. No broods were recorded and the wetland inventory 

,=.c oF·e is 67.5. No pairs were seen and individuals were 

b y ~jood Duc k , Common Merganser and an un kno~-Jn 

\l'Jaterfm·Jl. Marshbirds recorded were Great and 

t..Ji.l.son ' s. Snip~:?" 

11. Site E23-44-2APIT also formed in a depression I ef t 

-- f i 11 1·- E~mov 2\ 1 • in size and beaver 

actively damming any overflows along the lip of the wetland. As 

there was no visible inflow, fed. 

- Aquatics were virtually nonexistant although ~h~c~ Q~~t~ was once 

There were no emergents and there was no cover. 

The average water depth was 75 cm .. 

chemistry values are pH 6.9, conductivity 

(usi e/cm. ) -:--...., t:'" 
__ , I • \ .. -' , Na ( mg. 11 .) ~:~ . 3 1 Cl (mg. /l . ) TF' (mg. !l . ) 

O. 03~S. Invertebrates were virtually lacking as none appeared in 

the samples. No broods were recorded and the wetland inventory 

score is 51.5. No waterfowl pairs were seen and individuals were 

represented by Blue Winged Teal and Pintail. The only marshbird 

seen was a Great Blue Heron. 

iii. Site E23-44-1A was located at the outflow of a large bog. 

Its presence was probably enhanced by the construction of a 

r ai I ~'Iay bed and t-oad bed in the past. It \l'Jas very actively 

utili.zed by beavet- . The wetland is "":" t;;" . ..:, ....... ' ha. in si.ze and the 

average water depth \l'Jas 70 cm. e>:cept in the deepet- narrO\l'J 

channel. Cover in the form of flooded ~§r:.~ ii §Q.!.. and 

area. 

aquatics were present. The surrounding habitat consisted of an 
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adjoining sphagnum bog, and coniferous forest. 

bounded one side and a road with a bridge cut across part of the 

Some average water chemistry values are pH 5.9, conductivity 

(usiE-?/cm. ) 23" 1\12\ (mC)" 11 .) :2. 9, Cl (mg./l.) 1.7, TF' (mg. /1 . ) 

O.O:?B. weiqhts (qm.) of in vertebrates collected .- ... 

weight 0.4974, dry weight 0.0511, ash weight 0.0011, ash free weight 

0.0500. The ratio of broods per hectare was 0.57 and the wetland 

inventory score is 73.5 . One Black Duck brood was seen and one 

predated Green Wing Teal adult and dead duckling. 

noted. The only individual was a Black Duck. r1ar-'shb i rds 

recorded were Wilson's Snipe, American Bittern and Sora Rail. 

iv. Site C11-4-7 was originally a small lake ringed with ~YCi~~ 

Beaver activity has 

flooded this peripheral band to an average depth of 80 cm .. Cover 

occupies 30% of the wetland area which is 2.7 hectares in size. 

An old sawmill site is found at the upper end of the ~"et I and. 

The surrounding uplands are a mixed woodland with a strong 

component of hardwoods. A dirt road runs along one side of the 

area. Aquatics are very limited. 

Some "' •. verage water chemistry values are: pH 6.0, 

conductivity (u=,ie/cm.) 18, Na (mg./l.) 1.65, Cl (mg.I1.) 1.8, TF' 

(mg" / I .) (>. 034. Average weights (gm.) of invertebrates collected 

wet weight 0.9534, dry weight 0.2203, ash weight 0.0077, ash 

free weight 0.2126. The ratio of broods per hectare was 0.74 and 

the wetland inventory score is 69.5. Two Black Duck broods were 

One Black Duck and one Ring Necked Duck pair was 
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Three Black Duck individuals were seen. Marshbirds 

noted were Cormorant and Great Blue Heron. 

t.o:' 
J. Wetlands not subject to tidal influence, impoundments or 

beaver activity: 

i. Site E14-30-4A was a 2.6 hectare wetland which had been 

subject to beaver act ivlty in the past. Cover in the form of 

~~c~~ §R~ occupied 30% of the wetland area in a peripheral band. 

St.anding and fallen spars were abundant. Aquatics were few 

few a cove supporting a mat of EQt~mgg§tgn §Q~. The 

average water depth was 65 cm. and the substrate of the wetland 

had cinders an d slag in areas along an abandoned railway bed. 

The surrounding habitat consisted of a coniferous forest. 

Some average water chemistry values are pH 6.0, conductivity 

(usi e/cm. ) .-... CoN .::.-
..::''''' .... J , Na (mq.!l.) 1.3, Cl (mq. / I . ) ,...., I=-

...::' • ...J , TF' (mg" 11 • ) 

0.096. Average weights (gm.) of invertebrates collected were: wet 

weight 0.8577, dry weight 0.1720, ash weight 0.0017, ash free weight 

0.1703. No broods were seen and the wetland inventory score is 

74.0. No pairs were seen and one individual Black Duck was seen. 

Marshbirds noted were Woodcock and American Bittern. 

ii. Site E20-46-15 was a 5.4 hectare area dominated by ~~C§~ 

2Q~ -~~l~m~gr::g§:tL12 2Q~. Onl y one small (0.1 !la.) area of permanent 

standing water existed with the remaining meadow only lightly 

wet. The average water depth was 41.5 cm. and aquatics were few. 

The surrounding habitat consisted of a coniferous forest and a 

managed Jack Pine plantation. An active railway line bounds 

one side. Apparently the wetland periodically burns over when 

fire from railway activities escapes control. Signs of past 
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beaver activity are present. 

Some average water chemistry values are pH 6.7, conductivity 

(u<::.ie/cm. ) N<:I (mg. 11 . ) 4. 4 , Cl (mg./l.) 4.3, TF' (mg. /l. . ) 

0.052. Average weights (gm.) of invertebrates collected were: wet 

weight 0 . 4608, dry weight 0.0522, ash weight 0.0037, ash free weight 

No broods were observed and the wetland inventory score 

i~:5 ~:;6. () . Waterfowl or marshbirds were never seen. 

iii. Site E21-24-9 was a 2.5 hectare wetland located 0.80 km. 

upstream from a 33.5 hectare deep marsh. The average water depth 

was 23.2 cm. but the entire area dried up rapidly from 23 June to 

14 .July 1987. The lower section of the site supported a dens~ 

stand of Typha-Sparganium-Acorus-Equisetum while ~~i~m~gcQ~ti§ 

~~n~ctgD§i§ was more predominant in the drier upper reaches. 

Water was chiefly conf i ned to the narrow channel and aquatics 

were few. The surrounding habitat consisted of coniferous forest 

clnd hayfield. 

Some average water chemistry values are pH 7.0, conductivity 

(usie / cm.) 14:3.~). Na. (mg./!.) 17.6, CI (mg . /l.) 21.9, TF' (mg./l.) 

(>. 11 . Average weights (gm.) of invertebrates collected were: wet 

~'Jei ght 1.2066, dry weight 0.2645, ash weight 0.1484, ash f r-ee 

weight 0.1161. No broods were seen and the wetland inventory 

score is 60.5. Waterfowl were never seen. Marshbirds recorded 

were Wilson's Snipe and American Bittern. 

c) Updates to the Wetland Inventory Data Base 

The Nova Scotia freshwate r wetlands data files 

reformatted to the New Brunswick format to allow for the 
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addition of descriptive data - in particular additional 

vegetative subclasses. A comparison of the vegetative subclass 

codes originally available for Nova Scotia to those available for 

New Brunswick is found in Appendix 3. Updates to this data as 

noted during the field season are recorded in Appendices 4 and 5. 

The flooding of former meadow, shrub and lor wooded areas by 

man or beaver often leads to the permanent or temporary formation 

of Deep Marsh wetlands. These wetlands display additional 

vegetative subclasses other than those or i ginally used in the 

wetlands inventory. Also, depending on the dominant vegetative 

subclasses displayed, a gradient of Deep Marsh types can be seen. 

A description of these types follows: 

DMR Deep Marsh Robust The predominant emergent vegetative life 

form is I~Qb~ ~~~. 

DMCAL Deep Marsh Calamagrostis The predominant emergent 

vegetative life form is ~§l~m~gcQ~ti~ §Q~. 

DMS Deep Marsh Sedge The predominant emergent vegetative life 

forms are sedges, §~iCQY~ §Q~ (other than 

§~i[Q~~ ~~~t~§ or §~ Y~liQ~§) 

and lor ~g~i§§t~m ~Q~. 

DMSS Deep Marsh Slender Shrub The predominant emergent vegetative 

life form is 61QY§ §Q~. 

DMCS Deep Marsh Compact Shrub The predominant emergent vegetative 

l ife forms are ~~ci~~ g~l~ 

and lor ~b~m~~Q~QbQ~ ~~l~~Yl~t~· 

DMLS Deep Marsh low Sparse The predominant emergent vegetative 

life form is §QiC~~~ §Q~. 
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DMLW Deep Marsh Live Woody The predominant emergent vegetative 

life form is flooded 1 ive tt-ees. 

Such d€~tai 1. as described above may only be evident in 

field observations. Nutrient levels of a Deep Marsh may be 

indicat ed by the predominance of E·ac:h of these subclasses 

within a marsh. Theref ore a ll Deep Ma rshes are not of equal 

value to waterf o wl. 

The a verage number of invertebrates (by taxa and study site) 

collected during June are recorded in Table 4. Th e aVf:?f- age 

number of invertebrates (by taxa and study site) collected 

during July are recorded in Table 5. 

numbers of invertebrates (by taxa and 

The combined average 

study site) collected 

during both June and July are recorded in Table 6. The total 

numbers of invertebrates per sample per study site for June 

are recorded in Appendix 6. The total numbers of invertebrates 

per sample per study site for July are recorded in Appendix 7. 

The total numbers of invertebrates per sample per study site for 

June and July combined are recorded in Appendix 8. The total 

numbers of invertebrates per wetland for June are recorded in 

Appendi >: 9 and the total number per wetland for 

recorded in Appendi x 10. The overall total number for June 

and July combined are recorded in Appendi x 11. The most commonly 

encountered invertebrate taxa were (in order of abundance): 

Chironomidae, F'lanorbidae, Sphaeriidae, Corixidae, Hydracarina, 

Lymnaeidae, Amphipoda, Agriidae, Baetidae, Physidae, Hirudinea, 

Dytiscidae (larvae), Libellulidae, Haliplidae (adult), Haliplidae 



Jut[ Table 4 Average oos. of in~rates (plus other specirrens) oollected for each 
study site during June. ~s. for BLSPRJN; and BL have been cx::rrbined in 

...--' IlETl.ItQS , all analyses. E21-24-8 is oot a stuiy site. I 

. I •• 1 21t2 3l1li 41. 5 £l4-30-4A 6 El4l-A-1 1 £20-46-15 • £21-24-' 
• E21-44-2AJR 10 E21-44-2f1lT 11 E23-44-IA 12 £23-30-1 11 Clt-4-t 14 C8-A-24 15 01-24-1 16 IlSPII • 

lIE TlAMI CODE s ·2 3 4 5 6 7 8 , 10 11 12 II 14 15 16 TOTAl 

--,.-

TAIAI ----------------------------------------------------------------------------------------------------------
IIIRUJUIEA 0.5 1.3 2.0 1.3 0.5 0.2 0.0 4.3 0.0 0.0 1.1 0.2 0.5 '.0 0.0 12.6 

'-- ClADOCERA 0.' 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.' 0.0 0.0 0.0 ••• 
COPEPODA '.0 0.0 0.0 0.0 0 •• 0.0 0.0 0.0 0.0 0.0 O.t 0.0 0.' 0.0 0.0 • •• 
OECAPODt\ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

- MPMlPOOA 0.0 0.0 0.0 0.0 0.0 4.7 0.0 0.3 0.0 0.0 l.1 0.0 0.0 1.4 . 5.0 15.3 

HYDRACM lIlA '.0 0.0 0.0 76.3 0.0 1.1 0.0 3.1 3.0 0.6 0.0 0.5 3.3 5.4 24.0 126.' 
1AET1DA£CA) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0-,0 0.0 0.0 

BA£TlDAf CI). .· 0.5 - 1.0 5.0 t~.l - 0.0 0.9 0.0 3.0- 2.5 -f.0 3.~ O~l 10.0 3.0 4.0 4'.4 
AfStIUDAECIII 0.5 · 0.0 0.0 0.7 0.0 0.6 0.5 0.' 0.0 0 •• 0.5 0.3 0.0 0.0 3.0 '.1 
_llHECII O.S 0.3 0.7 3.7 t.2 6.' 0.0 0.0 '.5 1.6 I.S 0.3 •• t 1.0 2.0 ".1 
&EMlW (A) 0.0 0.0 0.0 0.0 ••• 0.7 0.0 ••• t.t 0.3 O.t 0.' 0.0 0.0 0.0 I.' 
IOTGECTIDAE (AI '.0 0.3 O.t 1.0 0.0 0.1 0.0 t.O 0.0 0.4 O.t 0.0 0.0 0.0 1.0 2.7 

a.1I11A£ CAl 3.S 3.3 2.7 32.7 1.0 7.5 0.5 0.3 1.5 14.1 1.7 •• 5 1.5 3.2 7.0 lO.t 
IELOSTDftATIDAE(AI '.0 0.0 0.0 '.0 0.0 0.0 0.' 0.0 t.O 0.0 0.' 0.0 0.0 0.0 0.0 0.0 

HYIROPTILIJAElll 0.5 1.3 0.7 0.3 2.3 0.3 0.0 '.3 0.0 0.1 0.3 2.2 t.S 2.0 4.0 IS. I 

HAlIPlIIA£ tAl 1.5 t.S 2.3 1.3 t.2 0.1 0.5 0.3 0.0 0.1 0.1 0.2 1.0 1.0 1.0 16.' 
IIM.IPlI N£(1.) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '.0 ••• 0.0 0.0 0.0 ••• 
tYTlstl.tA) O.t 0.0 0.3 '.3 t.O 0.2 O.t ••• •• 0 0.' 0.2 0.2 t.O 0.1 0.0 2.t 

IYTlKJDA£ C1.) 2.5 2.S 1.0 '.1 ••• 2.2 0.5 0.' 0.0 3.6 0.2 ••• '.0 0.6 3.0 25.1 

mlll.lI) 0.' 0.' '.3 0.' '.t 0.3 0.0 '.0 0.' '.0 0.' t.O O.t ••• 0.0 t.6 
IYIIIIH£(l) 0.0 '.0 0.0 0.0 ••• 0.' ••• 0.0 0.0 t.O 0.' t.t 0.0 0.0 0.0 t.' 

J . 1f'rIIft11l1AE CA) ••• 0.' O.t 0.0 '.0 0.' '.0 0.' 0.0 t.O 0.' '.t t.3 0.0 1.0 I.J 

MYDIOPHIllDAECL) 0.0 0.0 0.0 '.0 0.' 0.0 0.0 t.O 0.' 0.0 0.0 0.' •• 0 t.O t.' t.O 
1£l001N£CU 0.' 0.0 0.0 0.0 O.t 0.0 0.' ••• 0.0 0.0 e., •• 0 t.O t.O t.O 0.0 

) Ctl,lCJDAE (l+P) 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 1.0 0.0 0.0 0.0 0.0 '.0 1.0 6.3 

SnlJlUDAE Cl) 0.0 0.0 0.0 0.0 0.0 '.0 '.0 '.t 0.0 0.0 0.0 0.0 0.' 0.0 0.0 t.O 

atlmtOlllDA£ (It'l 7.' 11.3 38.0 St.O 7.5 1.2 4.0 21.t 4.0 3.6 0.1 4.2 4.1 1.6 6.0 174.1 

) MEUIM (P) ••• 0.0 0.0 O.t 0.0 0.0 0.0 ••• 0.0 •• 0 0.' t.O 0.0 0.0 '.0 t.' 
TAlAIIllAE Cl+') 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.' O.t I t.' t.O 0.0 O.t 
SCUIIYUH( Cl) I.' . 2.0 1.3 '.7 0.0 0.1 0.' t.O 0.0 •• 0 0.1 0.0 t.O '.0 2.0 ".6 
EMlRIDAECU 0.' 0.0 0.0 0.0 O.t '.0 O.t t.O 0.0 O.t 0.0 0.0 0.0 t.O 0.0 t.' 
PHYSIHE O.t .. ~ 1.7 0.0 0.0 1.' 0.0 0.' 0.0 0.0 2.' 0.0 t.O 0.0 '.0 21.4 
lY*AfJDAE 0.5 2.' 0.1 7.0 0.0 2.' 0.0 0.0 O.t 0.0 0.5 O.t 0.0 24.0 6.0 44.3 

Pl_8IDAE 0.0 1.0 5.3 0.0 0.0 81.5 0.0 1.0 '.t 0.0 3.5 0.0 t.O 3.2 0.0 95.5 
MCYllDAE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.' 0.0 0.0 0.0 0.0 0.0 

SPMIfR liME 0.0 0.0 0.3 37.7 0.0 1.2 0.0 16.3 17.0 t.3 6.5 0.' 0.0 3.0 25.0 t08.3 

6ASTEROSTEUS ACUl£ATUS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 t.O 
APEl TES QUAOAACtlS 0.' 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.' 
CUlAEA Ill:mcsTANS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.' 0.0 0.0 '.t 
PO." ItIS PUll&I nus U.O 0.8 t.7 12.3 t.O 0.0 1.5 0.0 0.0 O.t O.t t.O 2.8 0.' 10.0 42.1 

), 
FUNDtlUS IlETEROCl I TUS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 O.t 0.0 0.0 t.S 

RAIII. 1.5 0.0 0.0 t.3 t.' 0.4 '.0 0.0 t.O 1.0 O.t 0.0 O.t •• 0 0.0 J.2 

) CORYIAllDAE 0.0 0.0 0.0 1.0 0.' 0.1 0.0 O.t - 0.0 0.5 0.0 0.' 0.0 0.2 0.0 1.1 

lIEf I IAE 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.0 0.0 0.0 0.8 

LEIELUlllAE 0.0 0.0 0.7 2.0 0.0 0.' 0.5 0.3 1.0 '.8 3.2 0.2 0.0 0.2 ·0.0 17.6 

) Til Ta YER£I£SCEIfS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 t.O 0.0 O.t 0.' 0.0 t.O 0.0 '.t 
M6UJUJ BOSTOtIIEMSlS 0.' 0.0 0.0 0.' 0.0 •• 0 '.0 t.t '.0 0.0 '.0 ••• 0.' t.O 0.0 '.0 
IIIl1lamrtl E110MSUS t.t .I.t 0.0 0.0 t.' 0.0 0.0 0.' t.O t.O O.t t.' O.t '.0 0.' t •• 

J 
IATEl SPIDEl t.' ·0.0 0.' 0.0 0.' O.l ••• 0.' '.0 • •• 0.' 0.0 ••• 0.' ••• ..S 

TlTM. 46.0 44.3 6~.0 264.7 11.7 122.1 1.0 52.3 30.5 0.0 36. I 31.7 '.l 24.S ·S2.6 111.' 909.7 



JULt Table 5 
f . '!:) Average oos. 0 mvertebrates (plus other sp:!CiIrens) oollected for each 

IlETlAUSI 
sttrly site during July. tbs •. for BISPRIN3 and BL have been ccrrbined in 
all analyses. E2l-24-8 is not a sttrly site . 

1 ... 2182 llR 41. ~ E14-lO-4A 6 El4J-t-l 7 E20-46-1~ • £21-24-' 
, E2S-4.-2A~1t It E21-f.4-2AP1T II E2l-f.4-I~ 12 £21-30-1 U CIl-4-, 14 C8+24 15 UI-24-' " loR' • 

IlETlMD CODEs . 2 1 4 5 6 7 • , 10 11 12 13 14 15 16 TOTM. 

TAIAI -----------------------------------------_. __ ... .. -----------------
HIRUDUIEA 0.0 1.2 I.' 0.' 0.8 t.' 2.0 , .. 0.0 0.0 11.7 0.1 '.1 25.5 

ClAOOC£RA t.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.' 0.0 0.0 0.0 '.0 O.t 

COPmmA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 t.O 0.0 0.0 0.0 0.1 0.0 0.1 

DECAPODA 0.0 0.0 0.0 0.0 0.0 0.0 0:0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

- MPHIPODA 0.0 1.0 0.0 . 0.0 0.0 17.1 0.0 0.0 0.0 0.0 29.0 0.0 0.0 47 .1 

HYDRACAR 1 JeA 0.' 0.7 0.1 0.0 0.0 2.4 0.' 0.0 0.0 0.0 0.0 15.8 0.0 19.0 

lAETlDAE(AI 0.0 0.0 t.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
- 8AETIIAE (., - O-.J. 0.0 0.0 -0.0 0.0 0.1 0.' O .. f . O.~_ 0.0 0.1 -t.' 0.0 0.9 

AESlilltAE(11 0.0 0.0 0.0 '.0 0.1 1.0 0.0 I.t 0.0 1.1 0.' 1.0 0.0 5.1 

Mltl THE CII t.t 1.1 0.1 ••• t.l 21.' 0.' O.t l.t 0.' 1.6 1.6 0 •• 32.4 
OIH( (AJ 0 •• 0.0 •• 0 0.5 t.O 2.4 0.0 '.0 '.S 0.0 t.l 0.0 t.O S.2 
*lT1J(tTlDIIE (AI '.0 0.4 0.5 1.0 O.t 1.' 0.0 t.' 0.0 0.0 0.7 0.5 t.O 1.0 

COIllIN£ cal 7.' 1.' 2.0 S.O 0.' 15.3 4.' l~.O 2.5 0.' 4.4 17.8 5.7 II.' 
IEl.8STOM TJIttE I AI 0.0 0.0 0.0 0.0 0.0 t.O t.O '.0 t.O t.' 0.0 0.0 0.0 t.O 
HYIROPTllltAE(lJ O.S 0.4 O.S 0.1 t.4 t.4 t.' O.t t.t O.t 0.0 0.1 1.' l.l 
IW.lPlIWCA) '.5 0.1 0.7 0.' 0.0 •• S 0.1 S.' ••• t.' 0.6 O.t t.S S •• 

HALIPlIIAECU t.O 0.0 '.2 0.0 0.' '.1 0.' ••• '.0 0.' '.1 O.t 0.0 0.4 

IlTlSClDAEfAI •• 0 0 •• O.t '.0 t.O t.l 0.5 t.O t.' 0.0 0.1 0 •• '.t 0.7 

IYlISCIIAECU t.l 0.7 1.0 0.1 0.1 2.1 t.' t.t ••• '.S I.' 0.1 0.0 6.1 

ml.I.(A) t.' t.O t.1 0.0 0.0 t.4 t.t t.O •• t t.' O.t 0.0 t.' '.S 
IYRlllDAlfU 0.0 0.0 0.0 0.0 0.0 ••• 0.0 0.' 0.' t.t t.O 0.' 0.0 '.0 
IYDROPHllllAE(AI '.0' . 0.0 O.t '.0 '.1 '.4 t.O 0.' t.O t.' 0.1 0.0 t.O t.6 
HYDROPHIl1lA£(l) 0.' 0.0 t.l t.O •• 0 0.1 0.0 •• 0 0.' 0.0 0.' O.t '.0 '.2 
lllotllAE(U ' t.' 0.0 0.' ••• '.0 ••• 0.0 t.O ••• • •• O.t 0.' t.O 0.' 
C1l.ltlME(l+P1 0.0 0.0 0.0 t.O 0.0 '.1 '.0 0.0 t.O 0.1 0.' 0.1 0.0 0.3 

SUIl.UDAECU •• 0 0.0 t.O '.0 0.0 0.0 t.O '.0 ••• '.0 0.0 0.' '.0 0.' 
CHJRlDIHE (l.') 1.0 22.' 22.1 0.0 I.' '.1 O.S 16.0 t.S t.4 Il.' 2.1 '.7 95.0 

I£L£IHE ('1 '.t 0.0 0.' 0.0 0.' 0.' O.t t.' '.t '.0 0.0 0.0 •• 0 0.0 

TAIMIM fLtPl 0.0 0.' 0.' 0.0 '.0 0.0 0.0 0.' •• 0 0.0 0.0 0.0, •• 0 0.0 

SCIOllYUDAE (ll O.S 0.0 0.1 •• 0 t.' '.1 t.' 0.0 O.t 0.0 0.4 0.0 0.0 t.l 
£PHYIIllAE tLJ 0.0 0.0 '.0 0.0 '.0 0.0 ••• '.0 t.O 0.0 0.0 t.' '.t t.O 

MS •• 0.5 1.2 12.2 '.1 '.1 2.5 0.0 •• 0 O.t '.0 0.1 0.0 t.7 19.7 

LYJIIAEIIA£ 1.3 0.2 '.5 4.1 t.O 41.1 0.' 0.0 t.l t.l 0.1 0.0 t.t 62.2 

f'lM(IIl DA£ 0.0 0.8 61.5 0.0 '.0 7.7 0.1 4.0 t.S 0.0 3.' 0.0 t.O 78.7 

AIICYLIME 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.' 0.0 0.0 

NERIIDAE 0.0 0.0 0.3 10.8 2.0 0.0 0.1 32.0 O.S 0.3 l.5 t.O 14.3 64.4 

6ASTEROSTEUS ACUlEATUS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.' 0.0 0.0 

APEl TES auADRACUS 0.0 0.0 0.0 0.0 '.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 t.O '.0 
C1UEA IlmtSlAlS O.t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.t '.0 0.0 

PUM6ITIUS PUNS I TlUS 7.8 1.0 1.0 2.0 0.5 0.0 0.1 0.0 0.' 0.0 0.0 0.0 3.0 16.' 
FtIIDtlUS IITEROClITUS '.0 0.0 0.0 0.0 0.0 0.' 0.0 O.t ••• 0.' '.0 0.0 '.0 0.0 

RMI. •• 3 0.0 0.0 1.3 1.1 0.1 I.' 4.0 2.' '.1 0.0 0.6 1.7 IS.5 

CORYJIllIW 0.0 0.0 0.0 0.0 0.0 0.0 '.0 1.0' 0.0 0.0 0.0 0.0 0.0 0.0 

tlEPl. 0.0 0.1 0.0 0.0 0.0 0.2 0.' 0.0 0.3 0.' 0.4 0.0 0.0 1.0 

LElElUll~ 0.0 0.6 0.7 0.5 1.0 0.5 I.~ 1.0 0.0 4.0 3.' o.~ 0.0 14.0 

j TllnIUS YEJ£tESCUS 0.0 0.0 0.' 0.0 0.0 0.0 0.0 1.0 '.0 0.0 0.' 0.0 •• 0 l.t 
M6UIW BOSTOIIBSIS 0.0 0.1 '.0 '.0 0.0 . 0.0 0.0 0.' ••• '.t 0.0 0.' 0.0 '.1 
ItHIIICllTHYS n_sus t.t _ ..•• 0. 0.' 0.0 t.O 0.' •• 0 '.0 '.0 t.O 0.4 0.0 O.t '.4 

j 
IMlER $PIlEI '.0 0"0 O.t '.0 '.0 0.0 0.' •• 0 O.t t.O t.t 0.' t.O t.O 

TaTM. 24.0 36.4 tl4.6 n.l 16.8 131.8 13.' 84.0 7.5 0.0 1.3 76.3 43.' 27.7 '.0 0.0 601.5 



JUliE AN~ JULY Table 6 Average nos. of invertebratJg (plus other speci.Inens) collected for each 

- W:TlAIIDS: 
sttrly site during both Jtme arrl July. Nos. for BLS?pnX; arrl BL have 

-- -- been <XITbined in all -analyses. F'21-24-8 is oot a sttrly site. 

1 III 2 182 3. .1. 5 EI4-30-4A , £141-l-1 7 £20-46-15 I £21-24-' 
. ~ • E23-4.-2A~. 10 E23-44-2IIIT II £23-44-1 A 12 (23-lO-1 13 Cll-4-7 14 C8+24 15 E2 ... 24 .. 16 I.SPlUIi 

METlMl COOE: 2 3 4 5 , 7 I , 10 11 12 13 14 15 16 TOTN. 

TAlA. ------------------------------------ ----------------------------------------------------
HIUIIO 0.2 1.2 I.' 1.' ••• '.5 1.3 4.1 •• 0 0.0 ••• '.1 •• 4 ••• 0.0 2t.l 

I 

- CUICmA 0.' 0.' 0.' 0.' ••• ••• '.0 t.t t.O 0.0 0.' t.O t.' '.t t.t t.' 
CGP£PODA t.' 0.0 0.' ••• t.' ••• 0.' 0.0 0.' 0.0 ••• '.1 ••• t.' 0.' '.1 
IEfNGM O.t 0.0 ••• 0.0 '.t 0.0 O.t 0.0 0.0 0 •• 0.' 0.' 0.0 0.0 ••• t.t 

AIfIMIIA 0.' 0.7 0.0 0.0 t.O 11.' 0.0 O.S 0.0 0.0 19.' 0.' 0.0 1.4 5.' 31.' 
mMCAII'lIA S.t 0.5 0.1 12.7 t.O 1.' O.t 2.' 1.' 0.3 0.' '.2 I.' S.4 24.t ,7 
METl.IAt ••• t.O 0.0 t.' O.t t.O O.t 0.' 0.' 0.0 0.0 0.0 t.' t.O 0 •• t.O 
MDI.IIl 0.2 0.3 1.2 7.0 t.t t.S O.t 2.S ••• '.0 1.2 0.4 5.7 S.' 4.t 26.5 

AESIIIIH£ 'It 0.2 0.' O.t t.S t.l t.' 0.2 t.3 t.O 0.' ••• 0.7 0.0 '.0 S •• ••• 
8"W'I) '.2 0.' '.2 1.6 t.l 16.1 ••• t.' t.1 1.3 I.' 2.2 t.O I.' 2.t 21.1 

DI .. W t.' 0.' t.' t.S ••• 1.7 ••• ••• 0.2 0.1 0.1 ••• ••• t.t '.t 2.S 
.TETI .. CAt ••• '.4 0.4 1.0 ••• 2.3 t.' t.3 ••• t.2 •• 4 '.1 ••• t.' t.' '.2 
alliiN( CA) 6.S 2.S 2.2 15.7 ••• 12.' 3.1 4.0 2.2 7.' S.4 .... 1.S S.2 7.' 1l.7 
lB.~tllAE CA) ••• ••• 0.' t.' ••• t.' ••• t.' ••• ••• 0.' 0.' t.O t •• •• 0 • •• 
HYIROPTllllAEell •• S ••• '.4 •• S 1.2 •• S 0 •• 1.' ••• 0.1 '.1 1.' 0.7 2.' 4.0 12.1 
.1Il11M'A) . '.1 '.2 1.1 t •• '.1 '.2 O.S 1.0 0.0 '.1 '.7 t.l 0.7 I.' 7.0 Il.' 
.. IPlIHECU ••• 0.' 0.2 0.' ••• • •• 0.0 0.0 '.0 t.' '.1 0.' '.t 0.' 0.' '.S 
mISCIWCA) ••• '.0 0.1 t.1 t.' '.1 t.S 0.' t.O t.t 0.1 '.1 t.' t.' 0.' 1.7 
mISCI.eU l.t 1.2 t.' 4.S O.t 2.1 t.2 t.' '.t I.' 1.S t.l t.' •• 6 S.O 16.1 

IYIIII.CAI ••• '.t 0.2 ••• '.t t.S ••• t.' t.' ••• ••• • •• t.' • •• • •• ..5 
IftllJIMn.J '.t ••• • •• • •• • •• ••• ••• ••• ••• ••• t.t t.' '.0 '.0 0.0 t.O 
HYDIOPIIlltAE(A) ••• '.0 ••• O.t O.t 0.2 O.t t.' ••• 0.0 0.1 '.t 0.1 0.0 I.' 1.5 
HYIIDPIllltAEelt '.t 0.' 0.1 ••• • •• t.1 ••• ••• 0.' '.0 '.0 0.0 ••• t.O ••• '.2 
IIl8IINE(U t.' ••• 0.0 '.0 O.t 0.0 0.' t.O t.' t.O 0.' 0.' 0.0 0.0 0.' ••• 
aLlCIHEll.,t 1.3 ••• 0 •• ••• • •• • •• 0.0 t.3 O.S '.1 O.t 0.1 ••• 0.0 I.' 3.1 
SIMIINE (U ••• 0.0 O.t t.O t.O 0.' t.t ••• 0.0 •• 0 0.' '.0 t.t t.' 0.0 ••• 
eNl_IHE (l+Pt 4.1 21.6 25.' 21.' '.S 4.1 1.7 tt.1 1.5 2.0 7.7 3.t S.' S.i i.' 1Jot.l 

IlUlNE (PI ••• '.0 t.' t.' t.t t.t O.t ••• '.0 t.O O.t ••• '.t • •• t.t '.t 
TAMlIIM Il.,) 0.0 '.0 0 •• 0.' •• t 0.0 0.' t.t 0.0 ••• '.t ••• t.' ••• ••• 0.' 
SCI.'UNE eu '.7 '.i t.4 '.1 O.t 0.2 O.t 0.0 0.' 0.' 0.' O.t ' •• 0 0.0 2.0 I.S 
EMIlI. (U '.0 '.t t.' ••• ••• • •• 0.' t.t 0.0 0.0 O.t 0.0 0.' O.t '.0 ••• 
MI.NE O.S 4.' , .. t.' t.l 4.i 0.0 •• 0 t.' 0.' t.S '.0 O.S ••• 0.0 21.4 
lYMJM 2.3 0.' 1.5 S.7 '.0 2 •• ' ••• 0.0 0.2 O.t 0.4 '.0 0.0 24.t ••• n.1 
PlMORIlDAL .J.O 0.9 48.5 0.0 O.O_~18.S 0.2 t.' ·0.3 -0.0 S.' 0.0 0.0 1.2 0.0 -fl.t 
ANCYUIAE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 t.O ToO 0.0 O.t- -0.0 0.0 0.0 .. 0 -

SPHAERI1DAE 0.0 0.0 0.3 22.3 1.1 0.5 0.5 20.3 6.0 0.8 4.6 0.0 6.t 3.0 25.0 to.S 
6ASTEROSTEUS ACUlEATUS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.' 0.0 0.0 
APEl TES QUADRACUS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.' 0.0 
CtIJIEA IIe.TMS 0.0 0.0 0.0 0.0 ~o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.' 0.' 0.' 
PUlSITIUI PUM6ITIUS '.5 0.9 1.2 '.4 .3 0.0 I.t 0.0 0.0 '.1 O.t O.t 2.' 0.0 to.O 32.2 
FIIIClIIIlT£IOClITUS 0.0 0.0 0.0 '.0 t.O 0.0 ••• •• 0 0.0 0.0 0.1 '.1 0.0 ••• '0.' '.1 
IMIHE t.l 0.0 O.t t.' 1.' 0.2 1.2 I.' 1.3 0.6 O.t 0.4 0.7 t.' ••• 7.' 
c:amM.IHE 0.0 0.0 t.O 0.4 0.0 0.0 0.' t;O •••• '.1 O.t ••• 0.0 t.2 0.0 0.' 
IIPI .. '.0 0.1 0.1 t.t t.O t.l 0.' 0.0 0.2 0.0 0.1 0.1 0.0 0.0 ••• t.' 
l£IB.l.., •• 0.' t.4 0.7 1.1 t.6 0.' 1.2 O.S '.3 '.4 3.' 0.2 · '.0 t.2 0.' 15.' 
TIl,. ftROESCOS 0.0 . t.O '.t 0.0 t.' t.' ••• t.3 ••• O.t O.t t.t •• 0 t.O ••• '.1 
IBJW •• IElSI. ••• ••• ••• ••• • •• 0.0 0.' t.' t.' 0.0 t.O t.t 0.0 ••• ••• • •• 
BJIlcam1nMIISUI t.t _ .,0 _ t.' ••• ••• • •• t.' ••• ••• ••• '.3 '.t t.' ••• t.' '.1 
• TElWIID ••• • •• t.' t.' t.' t.1 ••• ••• • •• 0.' t.' ••• ••• 0.0 t.' ••• 

"T" SI.S SI.' 103.2 121.t 14.' 127.' It.S 60.1 IS.2 t.t 22.2 St.' 21.6 25.' 52.6 111.' 129.' 
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( larvae) Sciomyzidae (larvae), Aeshnidae (nymph), Notonectidae 

(adul t) . 

The vJet ~ Ash and Ash Free weights (gm.) of 

invertebrates collected from each of the study sites during June 

i~ recorded in Appendix 12. These weights for July are r ecorded 

in f:;ppendi >( 1:::;'" The a veraqes of these weights is recorded in 

and marshbirds recorded for each of the sites 

d uring 21 June to 2 July and 20 July to 22 Jul y are found in 

Appencli ;-( 14. Overall numbers of waterfowl record e d for each of 

the~ si tE~S is found i.n Ti?ble 8. Pairs of waterfowl were seen 

on 8 of the 14 sites, broods on 8 of the sites and other 

waterfowl on 12 of the sites. Waterfm·Jl were not seen on 

2 sites. Overall, 14 pairs of waterfowl ~'jere observed, 14 

broods and 50 single individuals. The broods Iha . ranged from 

o to 1.11 with the highest ratio recorded for wetlands BM and BB2 . 

Other high values were 0.95 for site B81, 0.74 for site C11-4-7, 

and 0.57 for E23-44-1A (Table 2) . These wetlands are either 

located on or within 1.6 km. of a tidal situation or Ducks 

Unlimited impoundment (BM, BB1), or were actively used by beaver 

(C11-4-7, E23-44-1A) during the study period. vJet lands 881, 882, 

BM, and BL are all f ound along the banks of a tidal river and in 

close proximity to each other (within 0.16 to 0.80 km.) as well 

as being in close proximity to 2 Ducks Unlimited impoundments 

(within 0.80 to 3.22 km.). Also, small Typha marshes 

are scattered upstream and downstream along both sides of the 
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Table 7 Average weights of invertebrates collected from each of the study 
sites by month and overall. 

All samples were taken from vegetated sites except for C8-A-24 which 
lacked vegetated water areas. 

Site .. 
BFl 

BB2 

BM 

BL 

E14-30-4A 

E14B-A-l 

E20-46=-T5 

E21-24-9 

-

Month 

June 
July 
OVERALL 

June 
July 
OVERALL 

June 
July 
OVERALL 

--... -- -
June 
July 
OVERALL 

June 
____ ~l!.l_y_ 

OVERALL 

June 
July 
OVERALL 

-June 
_ July 

OVERALL 

June 
July 

-
X Wet 
Wt. (8m. ) 

.6556 
1.0175 

.8969 

4.3335 
.6431 

1.697S 

4.7621 
1.1742 
2.0021 

4.9976 
1.5249 
3.0132 

1.1841 
.6130 

- :8577 -

2.6566 
7.("'17 
5.1912 

.1~4 

.6310 

.4608 

.9596 
1.9474 - --- - --()V~ALC- --- 1-:-2066-----

E23-44-2AJR June .1386 
July .2835 
OVERALL .2352 

E23-44-2APIT June 
July 
OVERALL 

E23-44-1A June .5599 
July .4349 

- -OVERALL .4974 

::23-30-1 June 3.0366 
July 1.9951 
OVERAL,L - 2.3232 

continued)- --- -

- -
X Ash X Ash Free X Dry 

Wt. (8m. ) Wt. (8m. ) Wt. (8m. ) 

.0918 .0287 .0631 

.2099 .0914 .1185 

.1705 .0705 .1000 

3.1316 2.8993 .9290 
.0890 .0377 .0512 
.9584 .8554 .1030 

.5069 .1378 .0357 

.2267 .1490 .0778 

.2913 .1464 .1449 

.9798 .3219 .-b"S79 

.2269 .1492 .0777 

.5496 .2232 .3264 

.1500 .0028 .1472 

.1885 .0008 .1877 

.'1720 -- -- .0017 .1703 

.6117 .3191 .2926 
2.9423 .7389 2.2035 
1.9713 .5640 1.4037 

- '-0073 - ;0000-- .0073 
.0746 .0056 .0690 
.OS22 .0037 .0485 

:, 
.2265 .1326 .0939 
.3784 .1959 .1825 
;Zb4-s-----.1484- - --:TlbT---

.0687 .0150 .0258 

.1175 .0339 .0837 

.1012 .0369 .0644 

-

.0147 .0011 .0736 

.0275 .0010 .0265 

.0511 .0011 .0500 

.4121 .1007 .3115 

.2640 .0~68 .2071 

.3195 .0733 .2462 

---- - ---



Table 7 (continued) 0
49 

Average weights f invertebrates collected from each of 
the study sites by month and overall. 

All samples were taken from vegetated sites except for C8-A-24 which 
lacked vegetated water areas. 

Month 

C8-A-.24 June 
July 

- OVERALL 

C11-4-7 June 
July 
OVERALL 

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

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

X Wet 
Wt. (GM. ) 

.1788 

.4647 

.3013 

.7112 
1.1350 

.9534 

X Dry 
Wt. (Gm. ) 

.1563 

.0787 

.1231 

.1968 

.2379 

.2203 

X Ash 
Wt. (Gm. ) 

.0868 

.0542 

.0728 

.0152 

.0021 

.0077 

X Ash Free 
wt. (Gm.) 

. 069~, 

.0245 

.0502 

.1816 

.2358 

.2126 
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TAble 8 MAterfoNI recorded for ~ich of 14 study Slt~s during the JU 

sutlfr of 1987. The totAls of 8roods, PAirs Ind Others 
rtf"s t. the urieul lIulbtr rKordtd .t .ny one visit. 
I Iroodi P p.irs 0 Others 
IU Il.ck Dud ",y 8lue lilHJed Tul 6WT &run !tinged Ttll .RMD Rinq IItcted hct WOD IIoOd hct 
PT Pi.t.il ~ Coe.on ",r,.nstr ~ Hooded ",rginser UNK Unknown 

IATERfOMl SPECIES 
: 8U :: BIH : : &WT I I RND : : MOO : : PT :: COt! :: ItaK I: tINK. I I TOTAl 

IlETlAN) :--------:;--------~~--------::--------::--------::--------:;--------::--------: :--------::--------
IP :1 :0 : :P :8 :0 I :P :8 :0 I :P II :0 : :P II :0 : :P :8 :0 : :P :. :0 ::P :1 :0 : :P :1 :0 : :P 18 10 

____________ , __ : __ : __ :: __ ; __ ' __ :: __ : __ : __ :: __ : __ : __ :: __ 1 __ ' __ :: __ ' __ : __ :: __ : __ : __ ': __ : __ 1 __ :: __ : __ : __ :-: __ : __ : __ 

881 • U •• U ." • •• '1 U '1 1: 2: 6 • I. ., I " .1 II 

• • •• • .1 • •• • • '1 I I I I I 1 I II I I 

• I .1 I II I II I II I • I .1 I • 

812 I 2: 2" 1: 3" I 2" II • 1" 1: 2: 8 , I. ., , II II • I' 

, • " I II '1 II I I 

I I " I II 'I 
II I I 

lit • 11 I" 2: 2" I 1: I , II I I 2: 2: 3 
I II •• I I II I 

--. f I' i, ,r 0 , II II '1 I 

It. 
, 
I" 1: 1" " 1: 1: 3 

I II •• •• 
I II •• 'I 1 

II " II • • 
£14-30-4A • 1" II " I I' " II , II •• , •• , II •• .1 
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Thus~ waterfowl may freely travel l1etween these 

wetland s and such wetlands may best be considered as a complex 

rather than as individuals. 

f) Other Wildlife Sightings 

Other wildlife sightings noted for each wetland are recorded 

Fish col lec tions y ielded results for all 

wetlands except Bl and E14B-A-l . Two lamprey ammocoetes were 

collected from E23-44-2APIT. The commonly collected fish were 

stickl.ebacks, shiners, eels, catfish and dace. Dne trout and 2 

mummichogs were also taken. 

Greenfrogs, leopardfrogs and Spring Peepers were 

c ommon to most wetlands although no frogs were reported from E21-

24-9. 

4A) ; 

Other amphibians recorded were Red Spotted Newt (E14-30-

Spotted Salamander and Meadow Turtles (E23-44-2AJR); Red 

Spotted Salamander (C11-4-7). 

The greatest variety of non-waterfowl bird species was 

recorded for wetland E14-30-4A while the smallest variety was 

noted for E23-44-2AJR and E23-44-2APIT. This relates to the 

greater variety of habitats associated with the former wetland. 

Adult osprey were noted for 2 wetlands and an adult bald eagle 

for 1. 

Commonly seen mammal sign were muskrat, beaver, f o:{ , and 

Two coyotes were seen near one area . Beaver were active 

in 6 of the wetlands and had been active in the past in 3 others. 

g) Sediment Samples (Tox ic Metals) 

The results for these samples are not yet available. 
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h) Sediment Samples (Toxic Organics) 

The results for these samples are not yet available. 

i) Forage Fish (Toxic Metals) 

The results for these samples are not yet available. 

The result s for these samples are on file at the Cane,di an 

Wildlife Service in Sackville~ N. B •• Overall~ the analysis of 

fish tissue for the presence of various polychlorinated biphenyls, 

pol ynuc I ec\t- hydrocarbons and organochlorine produced 

negative results with the present analytical techniques. 

sites , Cll-4-7 and E23-44-2AJR, did show detectable amounts of a n 

historic breakdown product of DDT, DDE. Both amounts were just 

) at the detection limit of .001 mg./kg .. it 

1 
that the accumulation of organic taxies, using present detection 

techniques, is minimal at all sites. 

k) Statistical analysis 

) Statistical analysis of various site factors 1 i sted in 

tables 2 and 3 yielded no significant correalations between 

l
' ( sel ected si te features, the Gal et Score and the broods/ha .. 

o Tab 1 es 9-12 and Fi gure 16 ill ustt-ate the t-esul ts of these tests. 

,j {~ .,::~o be e"pec~ due to the ,,,,all amount of data avail abl e 

~ for analysis. Also, all study sites were found an the richer 

<1!i entire geological substr ate~. of the province so the range of 

nutt- i ent levels available provincially were not sampled. Field 

1 observations tend to indicate that the largest vat-iety of 

~'Jildlife, .:3.quatics, waterfowl and marshbirds was found in 



53 

PIt Cl*I ca • 
PIt 1. * 

COlI '.245 l.oot 

CIl " . 143 " . 044 l.toO 

tA 0 • .04 0.401 ". 001 1.000 

• UII '.m '.092 '.514 1.00t 

au 0.103 ' . 071 '.m '.M4 '.m 
a. •. W '.m ...... '.360 '.219 

SOfie •• lSl .. ~ ... .., '.z.J '.m 
DCIC -'.124 ".121 '.n. " •• 49 '.m 
rl •• 290 0.114 .. ~ '.12' '.431 
III '.17' 0. 1" 0.'" '.364 0.344 

Al '.152 -'.~2 0.534 ' . IU 0.195 

FE 0.512 0.110 0.1lI '.m O.ll1 

rp 0.210 o.m '.344 '.150 ' . 134 

DT 0.50. 0.011 -t.I4l '.522 o.m 
AfDl 0.lI3 -0. 013 -'.115 '.344 '.111 

II -0.305 o.m -0.210 '.m 0.143 

&0 -0.015 0 . .,5 -0.003 O.lO' 0. 05t 

IIA 0.191 -t.m -0.015 '.m -0.217 

lIP 0.161 -0. 205 0.415 ' .371 -0.11' 
CQV •• 203 O ... 3 '."3 '.4" U03 

AU a. SOfie tat TI 

All 1.000 
a. -0.023 1.000 

S041e o.m 0.732 1.000 

DCIC 0. 334 -0. 1" -0. 419 1.000 

rl 0.4'2 '.122 -'.'33 '.m 1.000 

III •• 514 '.141 -'.m '.507 U3I 

Al '.m -t.I34 -t.2I1 ..... ..544 

FE '.1" 0.017 '.161 '.319 .. ,.. 
TP 0,41. 0.311 '.lll '.314 ... 21 ., t.552 '.014 ••• -4.005 ".122 

Af. '.lSl ".117 '.1.7 ".fU ".241 

• ".402 '."1 ' •• 2 ".240 ...255 

• 0.0.2 1.092 ".031 .... 3 -t.IM .. ..... ".261 ".lSl ".M5 ".207 ., '.m ".224 ".5lS •• 315 ' . lll 

CI¥ '.423 •• 4lS '.167 '.SIt ... 23 

III AI. FE TP .T 

III 1.000 
Al '.120 l.000 
FE t.1.1 '.434 I .... 

TP ..... •• 3" ... 53 I .... 

lIlT " . 11' ".1" ... 54 ' . 140 I.oot 

Af. ".167 -'.211 " . 165 ".U5 '.190 
• ".m ".271 " .2U .... 65 .... 2 

• -U71 ".2'3 ".11' -'.'14 '."1 .. ".U5 ".14' ... lS4 ".3'4 '.5:5' ., '.512 '.lI3 0.017 ".014 '.1'. 
cov .. ,.. '.m ..... t.4" ' . 105 

Af. II • • ., 
Af. l.oot 

• ".1" 1.000 

&0 '.405 '.331 I .... 

• '.UI ".211 ..... I .... ., '. 1" " . 226 '.192 ..... 1.000 

CDV ".192 •• 335 ' . 243 -'.230 '.245 

CIt 

COY 1. 000 

Table 9. Correalation Matrix of sare variables listed in Tables 2 and 3. 
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Table 10. Statistical Eigenvalues used in factor analysis. 

LATENT ROOTS IEI6ENYAlUES) 

6.513 

6 

0.785 

IJ 

0.172 

16 

0.000 

2J 

-0.000 

2 

4.327 

7 

0.661 

J2 

0.085 

17 

0.000 

3 

3.710 

8 

0.459 

13 

0.025 

IS 

~.OOO 

4 

2.235 

9 

0.347 

J4 

0.000 

J9 

-0.000 

5 

1. 40J 

JO 

0.280 

15 

0.000 

20 

-0.000 
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Table 11. 

~~"PONENT LOADINGS 

PH 0.560 
COND 0.373 

COl. 0.569 
CA 0.507 
ItS 0.762 

AlK 0.787 
CL 0.290 

S04IC 0.210 
DOC 0.546 

TN 0.832 
III 0.822 
AL 0.586 
FE 0.885 
TP 0.756 

WlfT 0.195 
AFDM -0.039 

so -0.111 
SO -0.078 
~ -0.227 
lIP 0.287 

rnu 0.771 
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Statistical Ccnponent Loadings of sore values listed in Tables 
2 and 3. 

2 3 4 5 

0.319 -0.461 -0.449 0.292 
0.726 0.319 0.277 0.203 

-0.597 0.094 0.433 -0.181 
0.426 -0.396 0.249 0.371 
0.425 -0.003 -0.203 -0.291 
0.063 -0.429 -0.374 -o.J53 
0.718 0.360 0.312 0.226 
0.860 0.225 -0.232 0.025 

-0.577 -0.015 0.358 -0.359 
-0.273 0.J6J 0.028 0.J23 
-0.318 0.091 0.021 0.397 
-0.497 0.115 -0.032 O. J57 
-0.069 0.094 -0.303 -0.076 
0.127 0.192 -0.126 -0.361 
0.412 -0.837 0.034 -0.249 
0.257 -0.846 -0.055 -0.118 
0.615 0.324 0.577 0.002 
0.294 -0.483 0.604 -0.389 

-0.109 -0.853 0.210 0.231 
-0.462 -0.518 0.414 0.431 
0.130 0.138 0.468 -0.124 
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Table 12. Statistical values of :RJtated wadings. 

OTATED LOADINGS 

1 2 3 4 :5 

PH -0.221 0.071 0.123 0.838 0.380 
COND -0.026 0.919 -0.051 0.198 -0.003 

COL 0.940 -0.102 -0.077 0.032 0.092 
CA 0.052 0.498 0.308 0.396 0.541 
MG 0.194 0.338 0.178 0.812 -0.223 

ALK 0.217 -0.106 0.225 0.923 0.096 
CL -0.053 0.927 -0.076 0.103 -0.006 

SQ41C -0.425 0.673 -0.01:5 0.431 -0.264 
DOC 0.913 -0.202 0.070 0.095 -0.025 

TN 0.631 0.105 -0.322 0.506 0.200 
MN 0.557 0.097 -0.407 0.494 0.463 
AL 0.55:5 -0.162 -0.371 0.316 0.242 
FE 0.428 0.054 -0.234 0.808 -0.035 
TP 0.439 0.226 -0.051 0.644 -0.330 

WWT -0.118 0.027 0.874 0.412 0.152 
AFDW -0.262 -0.167 0.764 0.250 0.239 

BD -0.034 0.811 0.142 -0.355 -0.153 
GO 0.173 0.228 0.843 -0.221 -0.021 
WA -0.141 -0.299 0.605 -0.142 0.627 
WP 0.439 -0.176 0.175 -0.036 0.816 

COV 0.690 0.535 0.082 0.309 0.023 
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Figure 16 a. Statistical plot of dissolved organic carlxm anC. color vs 
nutrient and Iii. 

1 

16 b. Statistical plot of broods/ha. and proxiMitv to the ocean vs 

invertebrate bianass and Golet Score. 
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wetlands associated with a tidal river or on Ducks Unlimited 

Impoundments. Most broods were also produced on these areas. 

However, the results for a more nutrient poor geological zone may 

be more clearly defined assuming waterfowl will seek the less 

nutrient poor wetlands found within the zone. 
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Technique Suggestions 

1. Selection of study sites 

All study sites during 1987 were in the same general 

gE'ol ogi. c .::<.l zone and therefore supported similar water 

v c:<.l ues·. a study of sites in the Atlantic Upland 

and Cape Breton Island zones should be considered. 

ensure a wider representation of nutrient levels. l·Ji th in ec\ch 

sites should include wetlands along tidal rivers 

as well as inland areas. A team of at least 2 people/14 sites 

leach of 3 geological zones could adequately cover these 

An i.::<.dditional 2 people could provide lab and data processing 

backup. Supplementary assistance for at least breeding pair and 

brood surveys could be obtained from provincial wildlife agencies. 

Additional staff, either as seasonal or fulltime may be necessary 

for agencies processing water, fish and sediment samples. 

to be collected for each of the 14 sites in each 

geological zones would include: 

1. breeding pair surveys 

2. brood surveys 

3. water sample collections 

4. invertebrate collections 

5. sediment and fish collections 

6. wetland description 

I. yearly data analysis 

study site selection 

following Wetland Inventory criteria: 

should 

of 3 

include 

Data 

the 

1. DOITli nant. CI ass (particularly DM, 5M, 5FF, M and 55 
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although Bogs displaying vegetatIve subclasses relating to DM, 

8M, SFF~ or M would also be useful.) 

2 . Size (the actual area of some large wetlands that is used 

by waterfowl may prove to be very small. Therefore, segments of 

larger wetlands may actually be considered as separate wetlands.> 

3. Golet Score 

If possible~ the sites shou ld fall into the regularly surveyed 

blocks already established by Myrtle Bateman. Areas should be 

readily accessible from the ground on a weekly basis. Food, 

lodging, lab and storage facilities ,particularly for the crews 

working permanently away from the Sackville, N.B. office must be 

provided. Provincial wildlife agencies may be able to assist 

with these arrangements. 

2. Computer set-up 

Computer data sheets should be designed with ease of data 

entry and analysis in mind. Coding formats for data entry should 

be finalized within 1 month of data entry and data entry should 

be prompt. Tabulated data should be stored in a form able to be 

edited by WORD8TAR or the usual word processing package. 

3. Collection of water samples (provincial) 

Provincial collections of water samples using the Lands 

and Forests helicopter is reccommended. Large numbers of 

wetlands throughout the province can be sampled during a very 

short period of time. Wetland classification data can also be 

revised according to vegetative observations taken while 

collecting water samples or brood information, providing aquatic 

vegetation is evident at such times and one of the observers is 
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skilled in the use of the wetland classification scheme. 

Refridgeration of samples prior to shipment to Moncton on a 

weekly basis was adequate as long as space was available. Large 

volumes of samples would have to be promptly sent to IWD for 

storage. 

4. Updates to the wetland inventory classification 

Updates to the wetland inventory should be collected 

seasonally by provincial and federal personnel (if such people 

are familiar with the classificat i o n ) and entered each fall to 

the computer files. At this time drafting and coding format updates 

can also be performed. A list, containing both the old and new 

records should be retained on file. 

5. Invertebrate collections 

Sections of wetlands to sample for invertebrates can be 

described as areas containing water equal to or less than 1 m. in 

depth and/or vegetated with emergents and/or aquatics . Sampling 

by cover type vegetative species is too time consuming and 

not necessary. Invertebrates may be found in wetlands lacking 

cover by sampling algal mats or submerged wood . Invertebrate 

numbers in the wetlands sampled were found to be very low 

compared 

Unlimited 

to the numbers recorded by Barkhouse (1986) for 

impounded areas within National Wildlife areas. 

Ducks 

This 

was expected a e natural wetlands are subject to continual 

change due to climate and present a variety of vegetative cover 

types other than the typical Typha-Sparganium covers of 

managed areas. 

Timing of invertebrate collections is important. During 
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this study, collections were performed as close to brood survey 

times a s possible. This would indicate what the broods were 

feeding on and thus which types of wetlands according to the 

Golet scheme would most likely have the food supplies to support 

broods. It was noted that some wetlands seemed to experience 

invertebrate blooms outside the regular invertebrate collec tion 

periods . This ma y have been a factor of the drought where 

sour c es o f s tanding water were becoming limited. In future it 

may be appropriate to note invertebrate numbers at each visit to 

a site and if numbers have increased outside the scheduled 

c o llect ion period, take samples for that area at that time . 

Samples should be sorted within a week of collection and 

refridgeration and not frozen. 

Data sheets should be revised to reflect numbers and species 

of f o rage fish, amphibians, eels and other miscellanea. 

Drying and ashing of invertebrates should be carried C'Llt 

promptl y after sorting the samples. This requires adequate 

drying and muffle oven space, a Mettler balance accurate to 

0.9999 gm. and an abundance of porcelan crucibles or other 

containerds suitable for use in a muffle oven. 

6. Brood surveys 

Several wetlands were too densely vegetated with emergents 

to be quietly and effectively surveyed from the ground. These 

same wetlands also were the ones yielding the largest number of 

broods per hectare and variety of marshbirds and waterfowl. 

Often waterfowl were flushed from these wetlands, heard or seen 

dropping into them. Portable survey towers erected at 
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app~oprlate stations along the edge of such wetlands would prove 

Ideally these should be erected prio~ to study 

instigation. Although costs fo~ materials should come th~ough a 

grant, Lands and Forests pe~sonnel may be able to assist with the 

construction and e~ection of the towers. pa~ticularly du~ing the 

I . Forace Fish Collection 

The collection of an adequate weight of individual 

for" metal,=. and organics analysIs was very 

d iff :i, cuI t . Collections were done late in the summer afte~ water 

Fr'equent 1 Y l minnows though abundantl exceeded the size limit fo~ 

samp I f..? fish. Minnow traps were useful but if left untended for 

lonqe~ the minnows either swam out again or 

predated by eels and catfish. The best results were obtained by 

setting and pulling the traps every 15 minutes to half hour. A 

fish electroshocker may speed the collections up considerably. 

If a technique exists for the analysis of metals and organics in 

leeches, these creatures form an eager population and would be 

t-eadi I Y scHnpl ed. In future.! analysis for toxics app~opriate to 

the study areas would be useful. This would include a variety of 

agricultural and forestry sprays . 
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1.1. 

Appendix 3 A Comparison of Vegetative Subclass Codes 
of Nova Scotia and New Brunswick. 

- Vegetative Vegetative Subclass Codes 
Classes I Nova Scotia New Brunswick I ,-

I ------

Open Water 01 Vegetated 01 Vegetated 
02 Nonvegetated 02 Nonvegetated 

03 Floatingleaved 
04 Rooted Floatingleaved 

-- --~-- -
(I~r Dead Woody 

Deep Marsh 03 Dead Woody 06 Vegetated ..... 
04 Shrubby 07 Nonvegetated 
05 Subshrubby 08 Dead Woody 
06 Robust 09 Shrubby 

-- .- --
07 Narrow 1 eiwed 10 Robust 
08 Broadleaved 11 Narrowleaved 

12 Broad leaved 
13 Rooted Floatingleaved 
14 Floatingleaved 

"' 
Shallow-Mar-sh 09 Robust - -- is Nonvegetated 

10 Narrowleaved 16 Dead Woody 
'" 11 Broadleaved 17 Robust 

12 Floatingleaved 18 Narrowleaved 
19 Broad leaved 

) 20 Rooted Floatingleaved -- --- --- . - .... _. 
21 F I oa flii-g 1 eaved 

) Seasonally 13 Emergent 22 Emergent 
Flooded Flats 14 Shrubby 23 Shrubby 

J Meadow 15 Grazed 24 Grazed 
16 Un9razed 25 Ungnlzed 

26 Sedge 
J 

Shrub Swamp 17 Slender 27 Slender ' -/ 

18 Bushy 28 Compact 
19 Compact 29 Low Sparse 
20 [ow -Sparse - -- .. -- -- - -- - -

Wooded Swamp 21 Deciduous 30 Deciduous 
22 Evergreen 31 Evergreen 

Bog 23 Wooded 32 Wooded 
24 Shrubby 33 Shrubby 

34 Open 
) ------------------------------------------------------------------

j 

J 

). 
...... ",' 

---------- -- -- - ------
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Appendi)( 4 

Wetland • 

Update. to the Nov. Scotia Fre.hwater Wetland. Inventory Oat •• 
O. Original data coded •• per the Nov. Scotia CodinQ For •• t. 
U. Updated data coded •• p.r the New 8run.Ni~k CodinQ For.at. 

Wetl.nd Criteria 

( 

Vegetative O~inant 

Subcl..... Cia •• 
Size: I Sit. Surrounding Cov.1 Veget. 
(Ha.)1 JU)(t. I Type Habitat Typel Inter. Impound. Condo pH Score 

-----------------~-------------------------------------------------------------------------------------------------------O. E104-A-8 01, 02, Ob. Meadow 83.B 2 Upland F and 'A/O 1 M.dium Activ. 82.0 
07, 08, 09. StrM.ide "'.nmade 
1~, lb. 17 

U. 10, 11. 13, M.adow 78.1 2 Botl.nd ~XF, 3 High 83.0 
14, 17, 18, Str •• ide ~XA/O 

22, 24. 2~ 

U. E14-A-80 Ob, 09. 13, Shallow 2.1 1 Botl.nd looX A/O 1 Low 1000 "1..7 09.0 
(BBl) 14 Mar.h Btr •• ide 

U. E14-A-8C 01., 07, OB, Deep 1.B 1 80tland 10XF, 90XA/0 2 Medium 180 b.B "0.& 
(882) 09, 11, 13, Marsh Str •• id. 

14 

U. E14-A-8B Ob, 07, 09, Shallow 1.8 2 Botland ~XF, 9~XA/0 2 Medium IB8 1..9 73.~ 

(8!'1) 10, II, 12, Marsh Str •• ide 
13, 14 

------------------------------------------------------------------------------------------------------------------------O. E14-A-7 1b M.adow b.a 2 Upland F and A/O 1 La ... ~.O 
Str.side 

U. 10, 11, 13, Meadow ~.O 2 Botl.nd looXF 3 Medium 73.0 
17, 2b Str_ide 

U. E14-A-7A 01., 09, 11, Sh.llow l.S 2 80tland 9SXF, S".A/O 2 LON 141 7.2 bS.S 
(BU 12 Marsh Str •• ide 

-----------------------------------------------------------------------------_ .. _--------------------------------------o. E14-30-4 03. lb. 17. Shrub 7.b 2 Upland F .nd A/O 4 M.dium Active 21 b.3 7b.0 
lQ. 20 S .... Mp Str .. slde Manmade 

U. 2~, 27, 28, Shrub ~.O 1 lOOXF 1 Lo ... Inactive 1.6.0 
33 S ....... p Beaver 

U. E14-30-4A 07 " OS, 13, Deep 2.6 1 Upland lOO~ 4 Low Inactive 21 b.3 74.0 
2S Mar.h Str •• lde .. Beaver 

---------------------_._-----------------------------------------------------------------------------------------------O. E14B-A-l lb, 17, 20, Me.da... 12.9 1 Upl.nd F end A/O 1 Medium Inactive S3 b.B 71.' 
09 Str_lde M ... nmad. (1981)(19Si) 

U. 07, 10, 11, Oeep 12.Q 1 Upl.nd looXF 4 Medium Activ. 61 7.2 7S.0 
12, 13, 14 Mar.h StI"M11tW" DU 

(continued) 
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AppendilC 4 

Wetl.nd • 

(contimJ.d) 

Vec;J.t.tiv. 
Bubel ••••• 

Upd.t •• to the Nov. Scotia Fr •• hw.t.r Wetland. Inventory D.t •• 

DOIIIinant 
Cla •• 

W.tl.nd Criteria 
S1z. • I Site SurroundinG 
(H •• )' JUlCt. 'Type Habitat 

eov-. t ·\lwget. 
Type. Int.r. Impound. 

. I 
Condo I 

.\ 

I · I · 
pH Score 

. _-----------------------------------_._--_._._---------------------_._._--------------------------------.... ------._----
O. E20-4b-l~ lb, 17, 01, Me.dow '.4 7 Upland l00XF 1 Low 120 ,..~ ~".~ 

02, Ob I.olated (1~81)(1~Sl) 

U. lb. 00 "' •• dow '.4 4 Upland 100XF 1 Low In.ctiv. 310 7.0 ~b.O 

I.ol.ted B ... v.r 

-_._-----------_ ... -----------... -._.--------------------------------_ .. _._------_._.-._--------------------------------
O. E21-24-~ lb, 1~. 20 "' •• dow 2.' 1 Upland F and Ala 1 Low 100.' 

Str •• ide 

U, 17. 2'. 27 Headow 2.~ 1 Upland 9~XF, ~XA/O 1 Medium Inactiv. 129 7.1 bO.' 
------------------------------------------------------------------------_ .... _---------------------------------------_.-
O. E23-44-2A 17. 19, 20 Shrub 11.3 1 Upl.nd l00~F 2 Low 01.' 

S .... Mp Str •• ide 

U, E23-44-2A 20. 13. 06 D.ep 1.0 1 Upland 100XF 2 Low Activ. 43 0.7 07.' 
(E23-44-2AJR) Mar.h Btr •• ide B.av.r 

U, E23-44-2C 02 Open 0.7 1 Upland l00XF 8 Lo... Actl.ve 30 7.0 ~1. ~ 

(E23-44-2APIT) Water 8tr •• id. B.av.r 

-----.~----------------------------------.--------.---.----.----------------.-.~-.-.---------------..... ---.--------------O. E23-;-44-1 23, 24 80Q 22.8 4 

U. E23-44-1 32. 33 80c;J 19.3 1 

U, E23-44-1A (>2, 04, 2', De.p 3.~ 4 
2b "'ar.h 

Upland 100XF 3 
Str •••• id. 

1 

Upland 100XF , 
St ....... id. 

Low 

Low 

Lo ... Active 
Beav.r 

~.~ 

~9.0 

73.5 

-------------------------------------------------------------------------.... ---------------------------------------------O. E23-30-1 

U. 

Ob. 
01, 
02, 

07, 
Ib, 
10, 

09, 
17. 
11 

D_p 
"'ar.h 

13.4 2 Upl.nd F .nd A/O 
Str •••• id. 

1 100XF 

, Hic;Jh Activ. 
MAnmad. 

Active 

48 
(1981 ) 

40 

10.4 
(1~81) 

7.2 

.,~.O 

87.0 

-------------------------------_._._---------------------._.--------------------------------------------------------------O. Cl1-4-7 01, 12, 17 Sh.llow 2.7 1 Upl.nd l00XF 4 Low 71.~ 

19 "'ar.h Lake.id. .. __ ._ . . _--
U, 02, 010, 09, Open Medium Activ. 18 10 .1 ,.9.' 

27 Wat.r a •• ver 
._-----------.. _-_._._---_._ .. _._---_._._.-... __ ._ .. _.---- . -------------===._------------------------=-------=-----_.-
O •. C8-A-24 02, 03, 17, Deep 9.3 2 Upland 100XF 2 Low Activ. 71.0 

20 "'ar.h Str .... id. B.av.r 

-.J 
W 

I 

I 
- • • __ w . ' _ " . . .. . . _ . _ - . - . . , . - . ,./ 

U. .. 02, 07. 08 Open 7.1 " Upland 7'x..r, 8 Low Activ. 18 .. , '2.' I 
W.t.r ItI01.tttd 2'XA/O M.nm.d. I 

---------------------------------------------------------~--~----~---------------------------------------------------
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App.ndiH ~ Addition.l Updat •• to the Nova Scotia Fr •• hwat.r Wetland. 
file (oth.r than tho •• r.latinQ to the .tudy ar.a.). 

Wetl.nd • 

Dat. collected durinQ the .u_r of 1987. 

W.tland Crit.ria 
Vegetative DOMinant 9iz. I I Sit. Surroundin; Cov.1 VeQ.t. 
Subcl..... Cia.. (Ha.)1 JUHt. I Type Habitat Typ.1 Int.r. 

( .( 

Impound. Condo pH Score 

-----------------------------_._------------------------------------------_.-_._------------------------------------------
O. E23-24-2 1~, 17, 20 b ~.9 1 2 Fend A10" 1 2 

U. 1O, 11, 13, 2 4 2 
18, 2~ 

O. E23-31-b 17. 20 b 6.3 1 2 4 . - '" 1 '3 

U. 2b, 27, 28 .. l00XF 

O. E13-8-1 D.lete 

O. E13-16-1A D.l.t., app.ar. to be High Har.h on tidal .tr.a. 

O. E13-41-1 D.l.t. 

O. ~14-30-27 D.l.t. 

O. E14-30-3 17 6 

U. 01 1 

O. E21-24-8 06, 07, 08, 2 
09 , 01, 02, 
16 

U. 10, 11, 12, 
13, 14, 17, 
18, 19, 2~ 

O. R8- 2-8 chang •• it. type to 2 

O. 110-13-3 change .it. type to 2 

O. 119- 66-12 chang •• it. ty~ to ' 2 

O. I19-b9-2 

O. 119-b9-3 

O. C9-A-~ 

(continued) 

02, 07. 
23 

19. 1 

0.6 2 1 1 1 3 

1 2 l00XF a 1 

· 11.~ l ' '3 4 ~. 2 

24.~ l00XF 3 

12." 2 ' . ..... ~ .. ' 1; ' - " -- - --. -_ . . .. 3 . 

... ~ 
3. 2 

.. b3.0 

~.S 

~ 

".S 

b4 b.9 

''' 3 ._- - 2 ........ - .. 

~ 
.;:. 

- '1 



" 

.;J/(/Iii"4 
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App.ndiw ~ Ccontinu.d) Additional Updat •• to the Nova Beot!a Fr •• hwater Wetland. 
file (other than tho.e r.latinQ to the .tudy ar.a.). 

W.tland .. 

Data coll.ct.d during the .UMMer of 1987. 

wetland Criteria 
V.g.tativ. D~inant Size I I Site SurroundinQ Cov.1 VeQet. 
Subcl..... Cl... (Ha.)1 Juwt. I Type Habitat Type I Inter. 

,[ 

Impound. Condo pH Bear. 

-------------------------------------------------------------_.----------------------------------------------------------O. R8-3-1 

U. 

O. Rb-'-3 

U. 

01, 02, 09 

11, 12 

l:l, 13, (17, 
34, 20 

09, 10, 1~ 

10 

2', 27 

1 4.0 

8 

~ 2.1.. 

~ 

4 ~ ' 1 6 2 

3 1 4 1 

4 I.. 4 1 2 

2 

O. Rb8-A-ll ch.nQ •• it. type to 2~ i.pound •• nt cateQory 2, retaIn r .. ainder of cod •• but conv.rt to N8 cod •• 

O. Ro-48-3 

U. 

01, 02, (lb, 
07, 08, 23, 
24 

02, 04, 34 

O. V28X-A-2 (13, 04, 06. 
07, OB, 10. 
11 

U. 2', 27 

U. V29J-A-l 01, 08, 13, 
14 

1 6.7 

2 0.0 

~ 

2 0.8 

1 s 4 

:5 70'XF, 3O~A/O 

2 I.. 1 7 

1 2 l00'XF 1 

1 2 " 1007~ 6 

Not in old file .0. Topo l1K2 UTM 61..'3 ~OO81, Loc. Co. V, R.f. Map C8 60 

O. V29L-A-l 01, (12, 03, 
4)b, 17, 19 

U. 

O. V34 - 2-1 

U. 

(continued) 

10, 13, 11 

02, 03, Ib 
19 

01, 26, 06 

1 1...0 

2 

1 6.4 

1 

7 6 4 7 

1 

7 ~ 4 6 

:5 l00XF .. 

4 1 

1 

2 4 3 2 

1 :; 

1 2 

3 3 2 

2 

'3 3 2 

1 

- 6".0 

"7.~ 

82.' 

77.~ 

72.0 

71.0 

--.J 
Ll1 

<> 
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Appendix ~ (continu.d) Additional Updat •• to the Nova Scotia Fr •• hwat.r Wetland. 
fila (other than thoae relatin9 to the atudy area.). 
O.t. collected durin9 the au--.r of 1987. 

Wetland Criteria 
I Veget.tive I ~in.nt Size I I Site I SurroundlnQ I Cov.1 VeQet. 

-I 

Wetl.nd. I Subcl ••••• I Cla.. (Ha.)1 JUNt. Type I Habitat I Type I Int.r. Impound. I Condo pH I Score 
. ~ ----_.-.----------------------..... _---------------------------------------_._._---------------.... __ .. _.------------_._. 

O. C9-A-~ 02,07,19. 1 12.9 2 :s 1 ,,:S 3 2 "9.~ 

2~ 

U. 02, :la, 33 1 lOOXF 1 

O. E23-22-3 lb. 19 ~ o4.S 1 2 - " 1- 3 6().S -

U. 09. 11, 13 2 1 2 l00X,F 4 2 3 

U. E20-31-o4"A I Topo Hap l1E12, R.f. Hap D21, UTH o4231-~"Ob, CLI 7, 
Q2, 10, 11 1 1.~" 2 ~X.F. ~X.A/O b 1 1 
13 

Add this entry to file. 
-..j . 

"', 



Appendix 6 Total numbers of invertebrates per sample 
each study site during June 1987. 

for 
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TOTAl UBERS Of INYERTEBRATES/SAIIPL£/ItETLNlD DOIUN6 ~UME 1987 

tlETlMD I: 881 DATE: 09~6-87 
"t-

VE6£TAT lOIt: 
1 TVP'" 

SNIPlE USER: 2 

_ VE6ETATUI CODE: TOTAl 

HlRUll10 0 1 0 0 • 0 0 0 0 0 0 0 0 • 1 
HYDRACMIIIA 0 18 0 0 • 0 0 0 0 0 0 0 0 0 18 

- WTlNEUD 1 0 0 0 • 0 0 0 0 0 0 0 0 0 1 
AEHlHEnn 0 1 0 0 0 0 0 0 0 0 0 0 0 e 1 
A6IUIMI •• 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 
COIIII.CA' 6 1 0 0 0 0 0 0 0 0 0 0 0 0 7 
HYDROPTllllAEll. 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 
HAlIPUIAE CaJ 0 l 0 0 0 0 0 0 0 0 0 0 0 0 3 
DYTISClDAEClJ • 5 0 0 • 0 0 0 0 0 0 0 0 0 S 
ClUtl.ll." 4 4 0 0 0 0 0 0 0 0 0 0 0 0 8 
CHIIHIOtIIAE Il.,) S , 0 0 0 0 0 0 0 0 0 0 0 0 14 
SC ulm llAE ell 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 
l VINE I DAE 1 0 0 0 • 0 0 0 0 0 0 0 0 0 1 
PUNBITJUS PUN6JTIUS l 23 0 0 0 0 0 0 0 0 0 0 0 0 26 
RANIOA£ 3 0 0 0 0 0 0 0 0 0 0 0 0 • 3 

TOTAL 23 " 0 0 0 0 0 0 0 0 0 0 0 • t2 

r 
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~x6b. 

TOTAl NUltB£RS Of INYERTEBRATES/SAItPlE/WETlAIID DURING ~UN£ 1987 

IETlAIID I: 182 DATE: 09~-87 
; 

YEGETATI011: 
1 TYPHA 8 a -VEGETATED 

SAIIPlE IUtJER: 2 3 4 

_ YE6ETATl. CODE: 8 8 TOTAl 

HIRUDIJO 1 1 1 2 0 0 0 0 0 0 0 0 0 0 5 
_ IAETIDAE'I) 1 I 2 0 0 0 0 0 0 0 0 0 0 0 4 

A6RUIAE(I) 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 
I«JTOtECT IW") 0 1 0 0 • 0 0 0 0 0 0 0 0 0 1 
COR I UNE (AI 5 4 4 0 0 0 0 0 • 0 0 0 0 0 13 
HYDROPTILlIAE(l) J J 2 1 0 0 0 0 0 0 0 0 0 0 5 
HAlIPlIHEfA) 0 2 0 0 0 0 0 0 0 0 0 0 • 0 2 
IYTIsel.'ll 2 2 5 1 0 0 0 0 0 0 0 0 0 0 10 
atlRtIDIINE (ltl) IS is 1 40 • 0 0 0 0 0 0 • 0 0 73 
SCUlIYllN( (l) 0 2 5 1 0 0 0 0 0 0 0 0 0 0 8 
PHYSIDAE , 6 18 7 0 0 0 0 0 0 0 0 0 0 37 
l YJlMA[IIAE 0 0 10 1 0 0 0 0 0 - 0 0 0 0 0 11 
PlAMItIIIAE 0 0 4 0 0 0 0 0 0 0 0 0 0 0 4 
PUN6ITIUS PUM&ITIUS 0 1 t I 0 0 0 0 0 0 0 0 0 0 3 

TOTAl 29 14 ss 0 0 0 0 0 0 0 0 0 0 119 
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Appendix 6e. 

TOTAl ~B£RS Of IIIYERTEBRATES/SMPlE/llETLAND DURIM6 JUtIE 1987 

IETlAND I: BIt DATE: 08-06-87 

~S£TATlOIt: 

2 POTMOGETOIl I TYPHA 

SAItPLE USER: 2 3 

·.....JE6£TATIOI CODE: 2 TOTAL 

IlRUDUEA 1 2 3 ' 0 0 0 0 0 0 0 0 • 0 0 6 
IA£TlDA£ flU 5 6 4 0 0 0 0 0 0 0 0 0 0 0 15 

AGR liNE flU 1 1 0 0 0 0 0 0 0 0 0 • 0 0 2 
~ORIUDA£(A) 2 5 I 0 0 0 0 0 0 0 0 0 0 0 8 
IYDR~TIlI DAE (U 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

'1IAI.. IPlltAE (A) 3 0 4 0 0 0 0 0 0 0 0 0 0 0 7 
I)YTlSCIDAE (A) 0 0 I 0 0 0 0 0 0 0 0 0 0 0 1 
IYTISCIDAE (t) 0 0 3 0 0 0 0 0 0 0 0 0 0 0 3 
'YRUIIDAECA) 0 I 0 0 0 0 0 0 0 0 0 • 0 0 1 

CHIROMONllAEll+P) 45 45 24 0 0 0 0 0 0 0 0 • 0 0 114 
it 10000ZIDAE (U I 0 3 0 0 0 0 0 0 0 0 0 0 0 4 
1fYSIDAE 1 I 3 0 0 - 0 0 0 0 0 0 0 0 0 5 

l YI9CAE I OAE 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 
"l.ANOQ I DAE 7 1 • 0 0 0 0 0 0 0 0 0 0 0 16 
IPHAER liME I 0 0 0 0 0 0 0 0 0 0 0 0 0 I 

PUN6ITJUS PUN6ITIUS 3 0 2 0 0 0 0 0 0 0 0 • 0 0 5 
'EPIOAE I 0 0 0 0 0 0 0 0 0 0 • 0 0 1 
,EBElllllOAE 0 2 0 0 0 0 0 0 0 , 0 • 0 0 2 

TOTAl 73 64 0 0 0 0 0 0 0 0 0 0 0 0 137 

I 

; 
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TOTAl IlUflBEIS OF INYERTEBAATES/SAllPLE/WETlAND DURING ~tIIE 1987 

ItETlAO '1 .. DATE: 11-%-87 

YEGETATlOlh 
1 TYPHA 

SAIIPLE 1ItNEl: 2 3 

YEGETATUI CODE: TOTAl 

HIRUIIID 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4 
HYDRACMIM 220 0 9 0 • 0 0 0 0 0 0 0 0 0 229 
BAUIDA£'I) 38 2 9 0 0 0 0 0 0 0 0 0 0 0 49 
A£SIIIIDll( (II 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 
ASIU1NECI' 5 2 4 0 0 0 • 0 0 0 0 0 0 0 It 
NOT.CTI.CAI 3 0 • 0 • 0 0 0 0 0 0 0 0 0 3 
CORIItHEW 45 6 47 • 0 0 0 0 0 0 0 0 0 0 98 
HYDROPTtlllAE(l) 0 0 I 0 0 0 0 0 0 0 0 0 0 0 I 
HAlIPlIW<A1 2 • 2 0 0 0 0 0 0 0 0 0 0 0 4 
DYTlSClWCAI I 0 0 0 0 0 0 0 0 0 0 0 0 0 I 
YTlSClDA£ClI 20 5 4 0 • 0 0 0 0 0 0 0 0 0 29 

CHIRONOItIHE Cl.,) 91 12 50 0 • 0 0 0 0 0 0 0 0 0 153 
SC IOfIYZI DA£ (l) 16 6 7 0 • 0 0 0 0 0 0 0 0 0 29 
L YJleAEIDAE 14 2 5 0 • 0 0 • 0 0 0 0 0 0 21 
SPHA£R lINE I~ 0 • 0 0 0 0 0 0 0 0 0 0 0 113 
Nl&JTIUS Nl6lTIUS 17 1 19 0 0 0 0 0 0 0 0 0 0 0 31 
WINE 0 I 0 0 0 

• • 0 0 0 0 0 0 0 • 1 
YDAUDAE 2 0 1 0 • 0 0 0 0 0 0 0 0 0 3 

lEIElLI11DAE 3 3 0 0 0 0 0 0 0 0 0 0 0 0 , 
TOTAl 586 40 0 0 0 0 0 0 0 0 0 0 0 0 626 
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Apperdix 6e. 

_ :' TOTAl USERS Of llYERTEBRATES/SAIflE/METlAII! gING JUIE 1987 

METlAND I: E14-30-4A DATE: 11-06-87 

YE6£TATlOIh 
2 POTM06ETOII , CAREl 

SMPl£ IUlBDI 2 3 4 5 6 

YE6ETATlOll CODEs 2 2 , , , , TOTAl 

HIUllO 0 0 0 2 J 0 0 0 0 0 0 0 0 0 3 
A6fU I tAE (II) 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 
CORlIlNE(A) J 1 J 3 0 0 0 0 0 0 0 0 0 0 6 
HYDROPTllltAE(l) 2 0 6 5 0 I 0 0 0 0 0 0 0 0 14 
IW.IPlIIAECA) 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 
CMIROIOIlHECltP) 10 16 5 2 5 1 0 0 0 0 0 0 0 0 45 

TOTAl n 18 5 12 6 8 0 0 0 0 0 0 0 0 62 

-
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Apperrlix 6 f . 

. , ,:,,:: I TOTAl IRNEItS Of IIMRTEBRATES/SAIIPlE/WETlAND DURHIS JUlIE 1987 

IfETlAMJ I: E148-A-l DA TE: 11-06-87 

VESElATlOlh 
9 tAREl 1 TlPttA 30 CAREl-cAlMA6ROSl IS 12 SPlRA£A 

SNfLE JUlBERI 2 1 4 5 6 7 8 9 10 

YESETATIOI COlE. , 9 30 30 12 12 lOTAl 

HIRUlIIB 2 0 • • • 0 0 0 0 0 0 0 0 0 2 
AIftIIPGIA 21 10 • 0 2 I • 0 5 0 0 0 0 0 47 
IIYMARtllA 0 0 • 0 0 0 • 0 0 11 0 • 0 0 11 
MaI.CI) 2 2 • 0 3 0 0 0 2 0 0 0 0 0 , 
1EBlM£'11 • 0 2 0 1 0 • 1 0 2 0 • 0 0 6 
.1I111E(1) 21 16 6 0 , 0 0 0 8 I. 0 0 0 0 69 
fiEIIIME(AJ 3 0 • • 0 0 • 0 0 • 0 • 0 0 7 
ImIEtTlNE CAl • 0 0 0 0 • 0 0 • I 0 • 0 0 1 
aaIlIIllECA) 9 13 19 10 0 0 • I 7 9 • • • 0 ~ 

IYIROPTllltAECll • 0 • 0 0 0 • 0 • 3 • 0 0 0 3 
HAll Pli Dti CAl 0 0 • 0 • 0 0 0 0 I 0 0 0 0 1 
'YTISCIDA£CA) 1 0 1 O. 0 0 0 0 0 0 • 0 0 0 2 
.YTlSCIDAECU S 0 , 0 2 • 0 S 0 , 0 0 0 0 22 
&YRIIlHE(AI 0 0 0 0 0 • 0 0 0 3 0 0 0 0 3 
CIIIROIKIUIti CL +PI 0 0 0 0 • 0 0 0 o· • 0 • 0 0 12 
KIOOlllAEClI 0 0 0 0 0 0 3 0 0 0 0 0 0 0 l 
MSlHE 5 2 l 4 l 7 0 6 20 26 0 0 0 0 76 
l YIIIAE IIAE 0 0 0 0 • • 1 0 7 13 0 0 0 0 29 
PlMOR81DA[ 48 42 200 lOS 19 25 .9 57 30 31 0 0 0 0 815 
SPMAERII DA£ • 0 1 0 • 0 1 0 0 0 0 0 0 0 12 
RNUDA[ • 0 0 • 0 0 4 • 0 0 0 0 0 0 • 
CORYDALIME 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 
WElltl.lDA£ 5 0 0 0 0 3 0 0 0 0 0 0 0 0 8 
IATEIt 51' IDER 0 0 0 0 0 0 0 0 0 1 0 0 0 o : 1 

TOTAl 124 ~ • 322 56 36 60 n 79 137 0 0 0 0 976 

. 
/ 

" 
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Appendix 6g. 

-- -_ ' TOTAl. IUfBERS OF INYERTElAATES/SAII'lE/METlMD DtlHI6 ~UtI 1.e7 

METlAND .: E2O-46-15 DATE: 22~6-87 

VESETATlOlI 
8 D-YE6£TATED 

SNfL£ IllllEII 2 

YESETAlItM CODE: 8 8 TOTAl 

A£SIIIJME (In 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 
13111tAE (AI 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
tW..IPUIAE(A) I 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
InJl£lllllECll 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
au_loti n.." 3 s • 0 0 0 0 • 0 0 0 0 0 0 I 
PUIIITI .. ruNllTIUS 0 1 0 0 0 0 0 0 0 0 0 0 0 0 l 
l£IEl.l.a.IIAE 0 I 0 0 0 0 0 0 0 0 0 0 0 0 I 

TOTM. , 10 0 0 0 0 0 0 0 0 0 0 0 0 16 
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Apperrlix 6h. 

-=- :~ ~ TOT .. JUlBERS Of IIMRTOOT£S/SMtPlEIIIETlANO Dl.UII JIftI 1987 

METlAICD I: £21-24-9 DATE: 08-06-87 

VEETAno, .. 
• D-YEIiETATEI 

SAIflE IIIIDJ 2 3 

YESETATl. C8IEJ • 8 • TOTAl 

"tRIIIIID 5 4 4 0 0 0 0 0 0 0 0 0 0 0 13 
AIfHlPODA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 
KYDRACARI. 10 0 1 0 0 0 0 0 0 0 0 0 0 0 11 
METJ.") 0 :5 4 0 0 0 0 0 0 0 0 0 0 0 9 
tcmllllECAJ I 0 0 • • 0 0 • 0 0 0 • 0 0 1 
IIYIIGnIUME(U I 0 3 • • • 0 0 0 0 0 0 0 0 4 
IIM.IPUIAE CA) I 0 • • • • 0 0 0 0 0 0 0 0 1 
aa.rClDAE(l'" I 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
OIl_IHE (L +ft) 24 30 , • 0 0 0 • 0 0 0 0 0 0 63 
fIlADIllAE 3 0 0 0 0 0 • 0 0 0 0 0 0 0 3 
SPtMERIllll£ 17 15 17 0 0 • • 0 0 0 0 0 0 0 49 
l£JB.l1l.11AE 0 0 1 • 0 0 • 0 0 0 0 0 • 0 1 

TOTAl 63 54 0 0 0 0 0 0 0 0 0 • 0 118 

.. t.' . 

! . 
i , 



Ap~ 6i. 
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r- TOTAl USERS Of IIMRTEBRATES/SAfPlE/WETLAIfD (Kin" JUt( 1981 

METLAND I: E23-44-2AJR DATE: 10-06-81 

YESETATlOII: 
18 Dtl.ICHIUft 

SNIU IlUltBER I 2 

YE6ETATlOII CDOE, 18 18 TOTAl 

HYDRACARllIA 4 2 0 0 0 0 0 0 0 0 0 0 0 0 6 
8AET lllAE un 5 0 0 0 0 0 0 0 0 0 0 0 0 0 5 
A61lJDAEII) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
CORIIIOAEIA) 1 2 0 0 0 0 0 0 0 0 0 0 0 0 3 
aUCtDtill+P) 2 0 0 • 0 0 0 0 0 0 0 0 0 0 2 ..... CHlRODlJDAE Il +fI) 6 2 0 0 0 0 0 0 0 0 0 0 0 0 8 
SPHAEaIIDAE 21 13 0 0 0 0 0 0 0 0 0 0 0 0 34 
lEJEUtll DA£ 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

TOTAl 42 19 0 0 0 0 0 0 0 0 0 0 0 0 61 
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Ap~6j. 

-c" , TOTAl MIERS Of UIYERTEBRATES/SAlI'lE/llETlAND ItIU.6 ~~ 1987 

IETlANJ I: E23-44-1A DATE: 10-06-87 

YE6ETATIOlh 
9 CMEI 27 lDWI 

SAIFU UIO: 2 3 4 5 6 7 • 
YE6£T A mil COIEI , , 9 9 9 9 27 27 TOTAl 

HYDRACMIIIA 3 2 0 0 0 0 0 0 0 0 0 0 0 0 5 
A6RlIM un 2 0 5 0 3 0 3 0 0 0 0 0 0 0 13 
&DRI.(A) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 
JIlT1lETlHE (A) 0 0 0 0 3 0 0 0 0 0 0 0 0 0 3 
I3IIIWIAJ 26 16 20 24 2 0 5 0 0 0 0 0 0 0 113 

tn1R8PTtltHE (LJ 0 0 • 0 1 0 0 0 0 0 0 0 0 0 1 
IfM.IPLIHE(A) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
IYTlSCIIAE (l) • 4 7 0 0 7 3 0 0 0 0 0 0 0 2CJ 

CHIRCIOIlNE (l +tt) 5 4 , 3 1 0 7 0 0 0 0 0 0 0 2CJ 

SPMERIIDA£ 0 0 4 , 0 0 0 0 0 0 0 0 0 0 10 

PIllS ITJUS PUll6JT IUS 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 

IMINE 5 2 • 0 1 0 0 0 0 0 0 0 0 0 8 
a.YDt\lIDA[ 1 0 3 0 0 0 0 0 0 0 0 0 0 0 4 
lEBElllllNE 2 4 • 3 0 4 25 32 0 0 0 • 0 0 70 

TOTAl 55 52 0 16 12 11 43 12 0 0 0 0 0 0 241 

. I , . 
i , 
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Appendix 6k. 

) - TOTAl IUUIERS (f IMYERTElRATES/SlWlE/llETlAMD DtlWI6 ~tnE 1987 

IIETlMD I: E23-30-1 DATE: 10-06-87 

YE6ETATlIII: 
1 TYPHA 26 CAREI-TYPHA 14 CAl.MA6ROSTlS 

. SAfflE IUflERJ 2 3 4 :I 6 

YESETATlIl COlE: 26 26 14 14 TOTAl 

HIRIIIlto 1 0 1 0 3 4 0 0 0 0 0 0 0 0 II 

MPHIPODA 0 0 7 , 2 :I 0 0 0 0 0 0 0 0 23 
BAETIHEII) 2 3 2 8 3 0 0 0 0 0 0 0 0 0 18 
IEsatllA£ (I) 0 0 1 0 0 0 0 0 0 0 0 0 0 0 3 
ASRII.CI) 0 I 6 0 2 0 0 0 0 0 0 0 0 0 , 
CORIlIHE (A) 0 0 :I 0 :I 0 0 0 0 0 0 0 0 0 10 
HYDROPTIlllAEClt 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 
IIAlIPlIHEIA) 0 0 0 0 3 2 0 0 0 0 0 0 0 0 :I 
DYTlSClDAE(A) 0 0 0 0 I 0 0 0 0 0 0 0 0 0 1 
DYTISCIIA£IU 0 0 0 0 I 0 0 0 0 0 0 0 0 0 I 
CHIROMOftlDAEll+P) 2 0 0 0 2 0 0 0 0 0 0 0 0 0 4 
SCIOKYZ IDA[ (ll 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 
MSIW • I 0 0 7 , 0 0 0 0 0 0 0 0 17 
lYJIMEIDAE 0 0 0 0 3 0 0 0 0 0 0 0 0 0 3 
PlAMIIIIIDAE 1 3 3 0 , 8 0 0 0 0 0 0 0 0 21 
SPHA£RJIHE 4 6 0 0 . 13 16 0 0 0 0 0 0 0 0 39 
ftBIKllS I£TEROClIrus 0 1 0 0 0 0 0 0 0 0 0 0 0 0 t 
IEPllAE 1 0 0 0 0 0 0 0 0 0 0 0 0 0 t 
lEBEllll. r DAE 0 I 1 3 10 4 0 0 0 0 0 • 0 0 19 

TOTAl 13 16 20 61 48 0 0 0 0 0 0 0 0 161 
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Apperrlix 61. 

- . TOTAl IWftBERS Of IIMRTE8f!ATES/SAftPLE/METLAND DURIN6 JUlIE 1987 

_ ETlMD I: tll-4-7 DATEs 09~6-87 
I 

"£GETATlOK: 
14 CAlAMGROSTJ S 24 AlNUS 25 "YRICA-CAlAftA6ROSTIS 

~ tlJll8ERl 2 3 4 5 6 

'"t'£6£TA lUll CODE: 14 24 24 14 14 25 TOTAL 

IMIIO • 1 0 0 0 0 0 0 0 0 0 0 0 0 1 

YDRACMllA 3 0 0 0 0 0 0 0 0 0 0 0 0 0 3 

8A£Tlwun 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 

-~SHNlDAE(.' 0 1 0 1 • 0 0 0 0 0 0 0 0 0 2 

SRIIW'.) 0 1 0 1 0 0 0 0 0 0 0 0 0 0 2 

toRUIN[(A1 0 0 0 0 0 3 0 0 0 0 0 0 0 0 3 
~TlllllE(ll 0 2 5 3 3 0 0 0 0 0 0 0 0 0 13 

AlIPUDAElA) • 0 0 1 • 0 • 0 0 0 0 0 0 0 1 

TlSCIDttE'.' • 0 0 1 0 0 0 0 0 0 0 0 0 0 1 
CIt I 1HIIOIt1 HE (l +f') 1 8 10 3 2 1 0 0 0 0 0 0 0 0 25 

IJMDtlUS HETEROClI TUS 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
PIDAE 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2 

lEBElUltlAE • 0 0 1 0 0 0 0 0 0 0 0 0 0 1 

TOTAl 5 13 0 14 5 4 0 0 0 0 0 0 • 0 41 
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J TOTAl NUNBERS OF INYERTEBRATES/SAKPlE/WETLANO DURIN6 IUNE 1987 

ETLAND I: CB-A-24 DtHE: 09-06-87 

II£6ETAHOII: 
8 NON-YEGETATED 

SAftPLE MBER: 2 3 4 

E&ETATICII CODE: 8 8 8 8 TOTAl 

IRUlUEA 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 
YIIMCARIIIA 1 10 0 0 0 0 0 0 0 0 0 0 0 0 13 

8RETIHE'I) 10 21 , 0 0 0 0 0 0 0 0 0 0 0 40 
"tlaIlIDAE IAI , 0 0 0 0 0 0 0 0 0 0 0 0 0 6 

YDROPT IlIME (LJ 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 
~lPl.lDA£IA) 2 0 0 2 0 0 0 0 0 0 0 0 0 0 4 

HYDROPHlllDEAIAI I 0 0 0 0 0 0 0 0 0 0 0 • 0 I 
HJROMOftIDAEIltP) , 4 0 , 0 0 0 0 0 0 0 0 0 0 l' 
N6ITIUS PUM6ITIUS 11 0 • 0 0 0 0 0 0 0 0 0 0 0 tl 

TOTAl 43 15 0 11 0 0 0 0 0 0 0 0 0 0 89 



Appendix 7 Total numbe~s of inve~teb~ates pe~ sample fo~ 

each study wetland during Ju l y 1987 . 
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Appendix 7a. 

- TOTAl NUMBERS Of INYERTEBRATES/SAnPLE/WETLAND DURING JUlY 1987 

METLAND t: 111 DATE: 09-07-87 

YE6ETA TI Olh 
I TYPHA 

SAIft.E IMtBER: 2 3 4 

YE6ETATIIII COO£: TOTM. 

cOin 1lDA£ (t) 10 12 5 4 0 0 0 0 0 0 0 0 0 0 31 
HYJROPTllllAE(L) 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 

....... KAlIPU.(A) 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 
IYTISCIHE(l) 0 0 0 I 0 0 0 0 0 0 0 0 0 0 1 
CHIRDIOftIDAE(ltP) t 5 1 5 0 0 0 0 0 0 0 0 0 0 12 
SCIOllYZ IIAE (U 0 I 0 1 0 0 0 0 0 0 0 0 0 0 2 
PHYSltAE 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 
lYIIIAEIHE 0 0 8 5 0 0 0 0 0 0 0 0 0 0 13 
PUlBITIUS PUl&ITIUS 12 9 5 5 0 • 0 0 0 0 0 0 0 0 31 
RAIl I DAE 0 0 1 0 0 0 0 0 0 0 0 0 0 0 I 

TOTAl 23 29 21 0 0 0 0 0 0 0 0 0 0 74 
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., ---- TOTAl NUftBERS OF INVERTEBRATES/SANPLE/WETLAND DURING ~UlY 1987 

IlETlMD I: 812 DATE: 09-07-87 
)-

YE6£T A Tl 011: 
4 CHARA/IIITElLA 

- 1 TYPHA 5 TYPHA-SCIRPUS-SPARSANIUK-Al6A£ " ALGA[ 

SNIU UIER: 2 1 4 5 " 7 8 9 10 
, - YEIlETATlIl CODE: 4 4 5 5 " " TOTAl 

HI RUlI lEA 0 0 4 1 I 4 0 0 2 0 0 0 0 0 12 
AlflHIPOIt 0 0 0 0 0 0 " 4 0 0 0 0 0 0 10 
HYIRACMtIIM 0 4 0 0 0 1 I 0 0 I 0 0 0 0 7 
A6R1l1AE (., 2 3 0 1 1 1 2 1 0 0 0 0 0 0 11 
IOTlJECTIDtV: (A) I 0 0 0 0 0 3 0 0 0 0 0 0 0 4 
CORIUDA£<A) 4 4 2 1 5 0 2 t 0 0 0 0 0 0 19 
HYDROPTllllAE(ll 0 0 1 2 0 0 0 0 I 0 0 0 0 0 4 
HAUPlllAE CAl 0 0 0 0 0 0 0 0 0 I 0 0 0 0 I 
IYTISCtlA{ ell 2 3 0 2 0 0 0 0 0 0 0 0 0 0 7 
CHlmatllAE (l +PI 2 3 69 36 37 57 1 0 7 17 0 0 0 0 229 
PHYSIIME 1 1 4 11 2 3 2 5 0 I 0 0 0 0 32 
l YlllAEllti 0 • 0 0 • 0 0 0 2 0 0 0 0 0 2 
PlADItDAE • 0 0 0 0 7 0 1 0 0 0 0 0 0 8 
PUNBITlUS PUN6 J Tl us 2 2 0 1 2 0 2 I 0 0 0 0 0 0 10 

IlEPlDAE 0 0 0 1 0 0 0 0 0 0 0 0 0 0 I 
l£IW.ll.IDAE 0 1 2 0 0 0 0 0 I 0 0 0 0 0 , 
M6UlllA IOSTONIEICSIS 0 0 I 0 0 0 0 0 0 0 0 0 0 0 I 

TOTAl 16 23 56 48 13 19 13 13 20 0 0 0 0 282 

! 
i 

) 
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TOTAL IU"B£RS Of INYERTEBRATES/SAjt?LE/IiETLAHD DURING ~Ul y 1967 

IlEllAND '1 811 DATE: 09-07-87 

r-
YESETATIII" 
2 POTM06ETON 1 TYPHA 3 TYPHA-SPARGMIUft 

SAtRE IUI8£R: 2 3 4 5 , 7 8 9 10 

YEGETATI. CODE: 2 2 3 3 TOTAl 

HlRUlllIEA 0 2 1 1 3 3 2 0 6 1 0 0 0 0 19 
IITCI(CTI.IA) 0 0 0 0 0 1 0 0 0 4 0 0 0 0 5 

'--' COIIU.IA) 3 0 1 0 1 0 3 2 0 10 0 0 0 0 20 
IlYaTlUDA£ IU 0 0 1 0 0 0 1 1 0 0 0 0 0 0 3 
HAlII\IDAEIA) 1 1 0 0 0 0 0 0 0 5 0 0 0 0 7 
HAlIPlIlAEll) 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 
DYTlSCIDAEIU 0 0 2 2 0 0 0 0 2 4 0 0 0 0 10 
8Ytl.rW(A) 0 0 0 t 0 0 0 0 0 0 0 0 0 0 1 
ClI_11AE Il +P) 14 15 43 3 10 9 , 47 26 50 • • 0 0 223 
SCIf.InIME (U • 0 0 1 0 0 0 0 0 0 0 0 0 0 1 
MS •• 9 2 9 13 0 0 13 4 18 54 0 • 0 0 122 
l YlllAEJDAE 0 0 7 , 0 0 0 3 31 45 0 0 0 0 " PlMORBIDAE 17 18 90 21 • 0 0 0 79 390 0 0 0 0 615 
SPfMERI IDA( 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 
PUM6ITIUS PUN6ITIUS 1 5 1 2 0 0 0 0 1 0 0 0 0 0 10 
WElllLIW 0 0 1 0 0 0 0 0 t :5 0 0 0 0 7 
KYDRACARtJIA 0 0 0 0 • 0 0 0 0 I 0 • 0 0 I 
A6RIIDAE'I) 0 0 • 0 • 0 0 0 0 I 0 0 0 0 1 
HYDROPHllllAE(l) 0 0 0 0 0 • 0 0 0 I • • 0 0 I 

TOTAl 45 43 0 53 14 13 25 57 164 571 0 0 0 0 985 

I . 
! 
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I 
: TOTAl. IItN£RS Of IIlVERTEBRATES/SAJlPLElWETLAND DURING JULY 1987 

IlETlAIm., a DATE: 09-07-87 

YE6£TATUII: 
1 TYPHA 

SAII'lE UBER: 2 3 4 

YE6£TATIIJ( COlE: TOTAl. 

HIUIIEA 0 0 2 1 0 0 0 0 0 0 0 0 0 0 3 
&ERR I. (A) 0 1 1 • 0 0 0 0 0 0 0 0 0 0 2 

- IIJTmECTIIAE (A) 1 0 1 2 0 0 • 0 0 0 0 0 • 0 4 
aIUIlHE<A) 3 0 , 1 0 0 0 0 0 0 0 0 0 0 12 
HYDROPTllIDAE(l) 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 
IYT ISCllAE (l) 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 
MSIHE 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

lYJIMEllAE , 3 2 I 0 0 0 0 0 0 0 0 0 0 19 
SPII(JIIItE 10 , 15 12 0 0 0 0 0 0 0 0 0 0 43 

PUl&ITIUS PUl&ITlUS 4 4 0 0 0 0 0 0 0 0 0 0 0 0 8 

ItAMIIAE 0 0 4 1 0 0 0 0 0 0 0 0 0 0 5 
L£JEU.1I.11AE 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2 

TOTAL 25 14 28 0 0 0 0 0 0 0 • 0 0 68 
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~ ; - ' TOTAl NImBERS Of INY£RTEBRATES/SAftPLE/IlETLAHD DURING JUlY 1987 

IlETLMD I: EI4-30-4 A DATE: 13-07-'7 
, 
..-

YE6ETATlOII: 
7 SlJB~RSED DEADIIOOD 8 IION-YEGETATED 2 POTM06ETIDI 19 POT~06£TON-CAREI 

SAIFlE IlJllBER: 2 3 4 5 6 7 8 

YE6ETATIDII CODE: 7 7 8 8 2 2 19 19 TOTAl 

H(RUlUD 4 0 0 0 0 1 1 0 0 • • 0 0 0 6 
AESfIII DAE (II 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 
A6RII DAE (II 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 
CORIJIDAE(A) 3 0 2 0 0 0 2 0 0 0 0 0 0 0 7 
HYDROPTllIDAE(ll 2 0 0 0 0 1 0 0 0 0 0 0 0 0 3 

.... DYTlstlDAE(ll 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 

HYDROPHllIDEA(AI 1 0 0 0 0 0 0 0 0 0 0 • 0 0 1 
CIIIRCIOIUDIt£ (l +P) 3 2 3 44 3 2 7 7 0 0 0 0 0 0 71 .. . 
PHYSIHE 0 0 0 0 0 • 0 1 0 0 0 0 0 0 1 

.. 
SPHAERllDAE 0 0 0 16 • 0 0 0 0 0 0 0 0 0 16 
PUlSITIUS PUlSITIUS 1 0 1 0 0 0 1 1 0 0 0 0 0 0 4 

IWIlDAE 2 11 0 1 • 0 0 0 0 0 0 0 0 0 14 
lE8EllllIDAf 3 0 1 0 • 0 3 1 0 • 0 0 0 0 • 

TOTAl 19 14 61 3 4 14 10 0 0 0 0 0 0 126 
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Ap~ 7f • 

. -- TOTAl N~BER'S Of IIVERTEBRATES/SMPLE/METLAHD DURING ~ULY 1987 -

IlETlMI I: E148-A-l DATE: lH7-87 

r-
VESElATlOll: 

10 SPARGM IIIt-CARU -CAl MAGROSTI S-SP I MEA 4 CHARA/lillElLA , CAREl 11 SPAR6AtIIlM 

SAPfiE 1IlRI1IER: 2 3 4 5 6 7 8 9 10 11 12 

VESElAWI CODE: 10 10 4 4 9 , , , 11 11 12 12 

H1RUllIIEA 2 0 0 0 0 2 3 2 0 0 0 • 
AlfHIPOIA 7 6 20 16 6 8 2 14 35 64 , 3 

...... HYIRtaAtIM • • 0 0 0 3 12 12 3 3 0 1 
8A£TIHEfl) 0 0 0 2 0 0 0 0 0 0 0 0 
AEYt.(I) 0 • 0 0 2 0 4 4 1 0 0 0 
A6R11DA£fll) 11 3 17 6 7 32 24 23 55 84 28 12 
IDRIIfC (A) 2 1 0 0 0 0 1 18 2 1 2 0 
IDTClECTIDAEIA) 0 2 2 0 1 0 5 0 8 0 15 11 
COR II IW (A) 10 4 9 15 4 6 20 12 11 41 21 18 
KYDROPTllJJA[(l) 3 0 1 0 0 0 0 0 0 1 0 0 
HALIPlIDftE (A) • 0 0 0 0 0 2 0 0 2 0 0 
HM.IPlIW(l) 0 0 1 • 0 0 0 0 0 0 0 0 
,nISCIDAEIA) 0 0 • 0 0 0 • 0 0 1 0 • 
DYTll:lDAE Il) 3 0 2 5 1 0 1 3 2 8 1 0 
8YRI.IWfA) 1 • 0 1 0 0 1 0 0 1 0 0 
HYDROPHlliIEAfA) 0 0 3 0 0 0 0 0 0 0 0 2 
HYDROPHIlIDAEfl) 0 0 0 0 0 0 0 0 0 2 0 • CtlICIDA£fl+') 0 0 0 t 0 0 0 0 0 0 0 0 
CHJ~IIAEfl+P) 5 1 0 2 7 3 14 11 12 0 9 • SCIIIIYZI DAE (l) • 0 0 0 2 0 0 0 0 0 0 0 
f'tIYSlDAE • 0 0 3 0 30 0 1 0 0 0 1 
LYlWtEJDAE 20 5 12 13 15 1 15 100 lOS 203 16 37 
PlAltCltBlDAE 6 I 3 7 , 22 4 2 13 12 2 , 
RAIUDAE 0 0 1 0 0 0 0 0 0 0 0 0 
IEPlDAE 0 0 1 0 0 1 0 0 1 0 0 0 
LEBElU1IDAE 0 2 1 0 0 0 1 1 0 1 0 1 

TOTAl 70 31 71 54 1t4 IOfi 203 254 436 103 109 

12 SPIRAEA 

13 14 

1 1 

0 2 
11 32 
0 0 
0 0 
1 2 
18 15 
0 0 
5 0 
22 9 
0 0 
0 0 
0 0 

• 0 
0 3 
t 0 
0 0 
0 0 
0 0 
4 .4 
0 0 
0 • 18 47 
1 11 
0 0 
0 0 
0 0 

87 131 

1 TYPHA 

TOlAl 

11 
239 
34 
2 
14 
335 
33 
55 
214 
5 
4 
1 
1 
29 
5 
5 
2 
1 
86 
2 
35 
613 
108 
1 
3 
7 

1773 

I 
I , 
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Ap~ndix 7g. 

TOTAl MUKBERS Of INVERTEBRATES/SAKPLE/METLAND DURING ~UlY 1987 

IlETlMO I: E20-46-15 DATEs 14-07-87 

YE6ETATlOlh 
6 AlGAE 14 CALAMGROSTl S 

StWLE UBER: 2 3 4 

YE6ETATlOII CODEs 6 6 14 14 TOTAL 

HlRUlUO 4 1 1 0 0 0 0 0 0 0 0 0 0 0 • 
CDlIIIW(AI , 7 3 0 0 0 0 0 0 0 0 0 0 0 19 
HAlIPlIW(AI 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
DVTISCIDAE(A) 1 0 0 1 0 0 0 0 0 0 0 0 0 0 2 
CHIROMONllAE(l+P) 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 

..... 

PlA81IDAE 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 
SPHA£JIIIIAE 0 0 1 2 0 0 0 0 0 0 0 0 0 0 3 
PUIIITIUS PUN&ITJUS 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 
RMlHE 1 • 1 1 0 0 0 • 0 0 0 0 0 0 7 : 

lEBEllll.IDAE 2 4 0 0 0 0 0 0 0 0 0 0 0 0 6 

TOTAL 20 14 0 9 0 0 0 0 0 0 0 0 0 0 43 

., 
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Appendix Th. 

TOTAl ~9ERS Of INVERTEBRATES/SAKPlE/WETlAND DORING IUlY 1987 

METlAID " £21-24-9 DATEI 14-07-87 

YE6£TATlOMl 
8 N(lt-YE6ETATED 

SAIIU IUIBElh 

YE6£TAJIOI CODE: 8 TOTAl 

HIRUlIIO , • 0 0 0 0 0 0 0 0 0 • 0 0 6 
AESIIIIME(I) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

w- IIITIIEtJ1IAE (A» I 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
1311 lIIE (I) 15 0 0 0 0 0 0 0 0 0 0 0 0 0 15 
HfL('U.(A» 3 0 0 0 0 0 0 0 0 0 0 0 0 0 3 
t1f1 .... lIAECL+t» 16 0 0 0 0 0 0 0 0 0 0 0 0 0 16 
PLMIUIIAE 4 0 0 0 0 0 0 0 0 0 0 • 0 0 4 
SPHAEIJtME 32 0 0 0 0 0 0 0 0 0 0 0 0 0 32 
WINE 4 • 0 0 0 0 0 0 0 0 • • 0 0 4 
LEJElllI. J HE I 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
TRITlM VEREDEstaIS 1 0 0 0 0 0 0 0 0 0 0 0 0 0 I 

TOTAl B4 0 0 0 0 0 0 0 0 0 0 0 0 0 14 
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-
I 

_ ' TOTAl KUftBERS OF INYERTEBRATES/SAftPLE/VETLAND DURIN6 JUlY 1987 

I(TlAJtD I: E23-44-~R DIlTE. 13-07-87 

,.. 
VESETA TI l1li: 

17 ELEOCHMIS 18 DOUC1fIUft 

SAftPlE IlDIBER: 2 3 4 

YESETATlOll CODE. 17 17 18 18 TOTAl 

A6QIJ OAf (II) 2 2 0 0 0 0 0 0 0 0 0 0 0 0 4 
6ERRIDAE (A) I 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
COIUIlDAE(A) 3 2 2 3 0 0 0 0 0 0 0 0 0 0 10 
CHI RtItOItI DAE (L +P) 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 
l YlltAEJ DAE I 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

I.- P\.AIIOU J HE 1 0 1 0 0 0 0 0 0 0 0 0 0 0 2 
SPtMER UDAl 0 0 1 I 0 0 0 0 0 0 0 0 0 0 2 
RAIIIDAE 4 4 0 0 0 0 0 0 0 0 0 0 0 0 8 .. 
!(PIDAE I 0 0 0 0 0 0 0 0 • 0 0 0 0 1 

TOTAl 13 8 0 :I 0 0 0 0 0 0 0 0 0 0 26 
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TOTAl IUiB£RS (f IIfYERTEBRATES/SAItPlE/lfETLAHD D~IN6 ~tly 1987 

IlETlAD .: E23-44-1/1t DATE: 13-07-87 

YESElA nOlI: 
31 CAREI-SfHASU-AL6AE 14 CAlAMSROSTlS , CARE) 32 SPHA6NlI"-AlGAE 

SAfFLE USER: 2 3 4 5 6 7 8 

YE6ETMUII CODE. 31 31 14 14 , 9 32 32 TOTAl 

A£SIIIlItlECI' 0 0 I • I 0 0 0 0 0 0 0 • 0 10 
A&ltUHE,,) 2 2 1 0 0 1 0 1 0 0 0 0 0 0 7 
COIfnNE(A) 0 I 3 2 J 0 0 0 0 0 0 0 0 0 1 
InOOHE(U I 1 0 0 • 0 0 0 0 0 0 0 0 0 2 
CIlIClHECl.,1 I 0 0 0 0 0 0 0 0 0 0 0 • 0 I 
CHJRfUIM (l +PI 0 0 0 0 • 2 I 0 0 0 0 0 0 0 3 
lYtMl1AE 0 0 I 0 0 0 0 0 0 0 0 0 0 0 1 
SPtWIUIItE I 0 0 I 0 0 0 0 0 0 0 0 • 0 2 
IMI. 0 0 • 0 • I 0 0 0 0 0 0 • 0 I 
I 001 'lIM 6 2 0 I 2 3 1 11 0 0 0 0 0 0 32 

TOTM. II 6 0 12 4 7 • 12 0 0 0 0 • 0 60 

f , 
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Appendix 7k. 

- ~ TOTAl IIU"BERS Of IIIYERTE8RATES/SAIWlE/METlAJID DURING JUlY 1987 

METlMI .: E23-30-1 DATE: 14-07-87 

YESET A TIOlh 
20 BRASEIIIA-Al6AE-UTRICUlARIA 21 CAREI-UTRICUlARIA 1 TYPHA 22 BRASEIIIA-POTAKOSETON 

SAIt>lE IlUIIBER: 2 3 4 5 6 7 8 9 10 

YE6ETAliOIl CODE: 20 20 21 21 22 22 1 TOTAl. 

H[MUD 1 ~2 2 12 2 0 27 8 3 10 0 0 0 0 117 
MPHIPOM 29 231 9 17 4 0 0 0 0 0 0 0 0 0 290 

BAETJDA('I) 0 I 0 0 0 0 0 0 0 0 0 0 0 0 1 
AESlalJAE (I) 0 6 0 2 0 0 1 0 0 0 0 0 0 0 9 

A6RIlHE'I. 0 10 3 2 0 1 0 0 0 0 0 0 0 0 16 
&ERIlDA£(A) 0 1 0 0 0 0 0 0 0 0 0 0 0 0 I 

IOTOIIECTlDA£'A) 0 :5 0 0 1 1 0 0 0 0 0 0 0 0 7 
CORJllltltA) • 22 3 7 J 9 1 0 0 1 0 0 0 0 44 

IW.I'UlEtA) 0 3 0 t 1 0 0 1 0 0 0 0 0 0 6 .. 
IMUJIlJIIE n.) 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 
Inlsel.CA) 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 

IYllSCJHE'U 0 15 0 1 0 1 0 0 0 0 0 0 0 0 19 
HYDfHfHIlllEA(A) 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 
CIIIRClOlIHE (l +P) 1 68 6 6 11 10 1 10 3 3 0 0 0 0 119 
SCIOIIYUME (U 0 4 0 0 0 0 0 0 0 0 0 • 0 0 4 

PHYSlDAE 0 2 0 0 0 0 1 0 0 0 0 0 0 0 3 
lnllAElDA( 0 2 0 0 • 1 0 0 0 0 • 0 0 0 3 
rtMORlltAE 0 11 2 9 2 2 6 3 1 3 0 0 0 0 39 
SPtMERII HE 0 1 1 10 1 3 0 6 2 9 0 0 0 0 35 .. 

1IP!1IlE 0 4 0 0 • • 0 0 0 0 0 0 0 0 4 
lEJElUlIDAf 0 3 II 17 • 5 0 0 J 2 0 0 0 0 n 
RHIIIOOHYS ETROIIAStIS 0 0 0 0 • 0 0 0 J 3 0 0 0 0 4 

TOTAl. 31 441 0 88 23 33 31 28 II 31 0 0 0 0 724 

.. ' ,' 
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.--:- . TOTAl IUltBERS Of IHYERTEBRATES/SAIIPLE/VETLAND DURING ~Ul Y 1987 

METLAIID .: ClI-4-7 DATE: 10-07-87 

YEGETAl HII: 
13 trfRICA 14 CAlM\6ROSHS 

SNIPl£ MtmBER: 2 3 4 5 6 7 8 

YEGETATIOI CODE: 13 13 14 14 14 14 13 13 lOTAl 

HJRUlIID 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

afEPOIIA 0 0 0 • 0 0 1 0 0 0 0 0 0 0 1 - HYMMlIA 75 14 0 7 0 0 23 7 0 0 0 0 0 0 126 
M£TIME(I) 0 • 0 0 • 0 1 4 0 0 0 • 0 0 5 
'-£51111. (I) 2 2 2 1 0 1 0 0 0 0 0 0 0 0 • 
A6«IIIIi (I) 7 6 4 5 0 0 5 2 0 0 0 0 0 0 29 
IlTIIIECTlIAE (A) 1 0 1 0 0 1 1 0 0 0 0 0 0 0 4 
CORJlllAElAJ 52 40 3 14 0 1 7 5 0 • 0 0 0 0 142 
HYIUTIUIM£ (U I 0 • • 0 0 0 0 0 0 0 0 0 0 I 
DYTISCllAE (ll 0 I 0 0 0 0 0 I 0 0 0 0 0 0 2 
ctl.IC1DAE(l+P) • 0 0 0 0 0 0 1 0 0 0 0 0 0 I 
CHlROMOftllAE(L+P) 1 10 1 • I 0 0 4 0 0 0 0 0 0 17 
WI. 0 • 0 • 3 0 0 2 0 0 0 0 0 0 5 
lEBElUlIOAE 0 0 0 • 1 I 0 0 0 0 0 • 0 0 2 

TOTAl 140 71 0 47 5 4 :sa 26 0 0 0 0 0 0 333 
. . 

. 
i , 
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TOTAl NUlfBERS Of INYERTEBRATES/SAI'IPLE/liETlAND DOOIN6 JULY 1987 

IIETlAIm I: C8-A-24 DATE: to-07-87 

YE6ETATUII: 
7 st/8tIERSED DEADWOD 8 IION-YE6£TATED 9 CAREl 

StWlE UIER: 2 3 

YE6ETAml aiDE: 7 8 9 TOTAl 

MlRUlUEA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 
CORJlJIAE (AI 14 0 3 0 0 0 0 0 0 0 0 0 0 0 17 
HYDAOPTllrIAE(l) 0 0 3 0 0 0 0 0 0 0 0 0 0 0 3 
IIAlIPlIHfCA) 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 
CHUKllIlfIDAE (l.,) 1 0 1 0 0 0 0 0 0 0 0 0 0 0 2 
PHYSIDAE 2 0 0 0 • 0 0 0 0 0 0 0 0 0 2 
SPHAEIII DAE 41 0 2 0 0 0 0 0 0 0 0 0 0 0 43 
PUlSITJUS PUW&ITJUS 0 4 5 0 0 0 0 0 0 0 0 0 0 0 9 
WINE t 2 3 0 • 0 0 0 0 0 0 0 0 0 5 

TOTAl 58 7 3 0 0 0 0 0 0 0 0 0 0 0 68 

.... 



Appendix 8 Numbers of invertebrates collected for 
study wetland during June and July 1987. 

each 
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. ' ". ~ . Ap~ 8a.NUMBERS OF INVERTEBRATES COLLECTED/WETLAND FOR JUNE AND JUL't J '\. 

: .... .t,;:\ ,,~ 1'l~1 -: . ·~ , ·· f~~i WETLAND *: BEll , :~ :;t: . .. ~ '.. , .. , 
'~: ~.J:.> JUNE JULY 

__ ' . 1"''\ " . ". :"': .. -f~':..t:. ,. . ,. . ------ ------
. . :.; , " 

" , 
" 

r , TAXA TOTAL 
, .' .:" . . . 

,. ~ " " 

. .... . r .w HIRUDINEA 1 0 1 .. ' HYDRACARINA 18 0 18 ... -',' 

BAETIDAE(N) 1 (I 1 
AESHNIDAE(N) 1 0 1 
AGR I I DAE (N) 1 (> 1 
CORIXIDAE(A) 7 31 38 
HYDROF'TILIDAE(L) 1 1 2 

_ HAL IF'L I DA&( A)- .,.. 
'-' 2 5 

DYTISCIDA'E'(L) 5 1 - 6 
CULICIDAE (L+P) 8 0 8 
CHIRONOMIDAE(L+P) 14 12 26 

" SCIOMYZIDAE(L) 2 2 4 .. PHYSIDAE 0 2 2 
. ,', LYMNAIEDAE 1 13 14 

PUNGITIUS PUNGITIUS 26 31 57 
. , -. ; . 

RANIDAE 3 1 4 

TOTAL 92 96 188 

.' ... , 

.......... : 
, ; 0' • 

• • • "III 

O M . ' C ..•• ~ .. 
.:.' . .. . ' .. ... . . ... ; 

. , ~ 

, . 
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Appendix ab. NUMBERS OF INVER+~tRATES COLLECTED/WETLAND FOR JUNE AND JUL 

'~t{1 
.:- WETLAND I: BB2 

JUNE JULY 
------ ------

.. .. . . . - TAXA TOTAL 
~: .... ' "" 
\ - - ' . 

• ' , a • • ' 

~:.. .. ' .. HIRUDINEA 5 12 17 
4. " ..... AMPHIF'ODA 0 10 10 

HYDRACARINA (> 7 7 
BAETIDAE(N) 4 (l 4 
AGRIIDAE(N) 1 11 12 
NOTONECTIDAE(A) 1 4 5 
CORIXIDAE(A) 13 19 32 
HYDRElPTILIDAE(L) 5 4 9 
HALIPLIDAE(A) 2 1 -'3 
DYTISCIDAE(L) 10 7 17 
CHIRONOMIDAE(L+P) 73 229 302 
SCIOMYZIDAE(L) 8 0 8 .. : PHYSIDAE 37 32 69 
LYMNAIEDAE 1 1 2 13 
PLANORBIDAE 4 8 12 

. ' - PUNGITIUS PUNGITIUS 3 10 13 
NEPIDAE 0 1 1 

' ..... . LIBELLULIDAE 0 6 6 
ANGUILLA BOSTONIENSIS 0 1 1 

TOTAL 177 364 541 

. . .... . 
-. .... . ' . 

'-. ~ 

- ~. ' 

.... 
.. . : ~' . 

'" . ' . 
. " 



Appmdix 8c'NUMBERS 
.J...V.J 

:-.. ' OF INVERTEBRATES COLLECTED/WETLAND FOR JUNE AND JUL Y 

.~ 1'\~1 
---.J ... . . • 

WETLAND ttl BM ,. . ,. ! p , . '.;.. ... ~ .... 
. . .., . ~ .. ,.~~ 

JUNE JULY . ~. '~ .... : . ' . :' ... ':1:-
./:.~:?t:.~ ... ~: ------ ------

I . 

, "II .... . 

TAXA TOTAL - ., 
. ' . . .. 

. . :~ . 
-, '. HIRUDINEA 6 19 25 - . .. HYDRACARINA 0 1 1 

" 
. ; 

BAETIDAE(N) 15 I) 15 
AGRIIDAE(N) 2 1 3 
NOTONECTIDAE(A) 0 5 5 

'-' CORIXIDAE(A) 8 20 28 
HYDROPTILIDAE(L) 2 .,. 

5 '-' 
HALIPLIDAE(A) 7 7 - 14 
HAL'fpc I DAE (L ) 0 2 2 
DYTISCIDAE(A) 1 0 1 
DYTISCIDAE(L) 3 10 13 

.' GYRINIDAE(A) 1 1 2 . , HYDROPHILIDAE(L) 0 1 1 
... CHIRONOMIDAE(L+P) 114 223 337 

SCIOMYZIDAE(L) 4 1 5 
, ,~.J .. PHYSIDAE 5 122 127 .-

LYMNAIEDAE 2 95 97 . 
PLANORBIDAE 16 615 631 
SPHAERIIDAE 1 3 4 
PUNGITIUS PUNGITIUS 5 10 15 . ' .. NEPIDAE 1 0 1 . . .... LIBELLULIDAE 2 7 9 . . . ' . 

, . ' . f -:.' ., . TOTAL 195 1146 1341 . 
.. 

" . 

. . .. 
. " .. 

• , t o 

'. 
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Ap~ ad.NUMBERS OF INVERTEBRATES COLLECTED/WETLAND FOR JUNE AND JULY 
"~1 

WETLAND *: PJL 

TAXA 

HIRUDINEA 
HYDRACARINA 
BAETIDAE(N) 
AESHNIDAE(N) 
AGRI IDAE (N) 
GERRIDAE(A) 
NOTONECTIDAE (A) 
CORIXIDAE (A) 
HYDROPT fL I DAE (L) 
HALIPLIDAE(A) 
DYTISCIDAE(A) 
DYTISCIDAE(L) 
CHIRONOMIDAE(L+P) 
SCIOMYZIDAE(L) 
PHYSIDAE 
LYMNAIEDAE 
SPHAERIIDAE 
PUNGITIUS PUNGITIUS 
RANIDAE 
CORYDALIDAE 
LIBELLULIDAE 

TOTAL 

..' 

JUNE 

4 
229 
49 
2 
11 . 
(l 

3 
<f8 
1 
4 
1 
29 
153 
29 
o 
21 
113 
37 
1 
3 
6 

794 

JULY 

3 
o 
o 
(l 

o 
2 
4 
12 
1 
o 
I) 

1 
o 
o 
1 
19 
43 
8 
:5 
o 
2 

101 

TOTAL 

7 
229 
49 
2 
11 

7 
- 11-0 

2 
4 
1 
30 
153 
29 
1 
40 
156 
45 
6 
3 
8 

895 
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Ap~ 8e'NUMBERS OF INVERTEBRATES COLLECTED/WETLAND FOR JUNE AND JULY 
(Cffl 

WETLAND I: E14-30-4A 

JUNE JULY 
------ ------

TAXA TOTAL 

HIRUDINEA 3 6 9 
AESHNIDAE(N) 0 1 1 
AGRIIDAE(N) 1 1 2 
CORIXIDAE(A) 6 7 13 
HYDROPTILIDAE(L) 14 .,.. 

-' 17 
HALIPLIDAE(A) 1 0 1 
DYTISCIDAE (U <) 1 1 
HYDROPHILIDAE(A) - <) 1 1 "" -

" CHIRONOMIDAE(L+P) 45 ",1 116 
PHYSIDAE 0 1 1 
SPHAERIIDAE 0 16 16 
PUNGITIUS PUNGITIUS 0 4 4 
RAN I DAE 0 14 14 
LIBELLULIDAE 0 8 8 

TOTAL 70 134 204 



! Appendix 8f 'NUMBERS 
.LVO 

OF INVERTEBRATES COLLECTED/WETLAND FOR JUNE AND JULY 
~ i . . .' It:ttn .. , 

J - -. , •.•• ~ : 

~ .. . .' '. '~ ' .. . WETLAND I: E14B-A-1 
.:-: .. , ':~ .' . 

• • & . ~ . . ..... . 

-"",,=' JUNE JULY 
. ... '!" : , ------ ------.... ..... , . 

TAXA TOTAL 

\ .' . , 
.. . . 

... . '-. HIRUDINEA 2 1 1 13 . .. ' -
. . AMPHIPODA 47 239 286 

HYDRACARINA 1 1 34 45 
BAETIDAE(N) 9 2 1 1 
AESHNIDAE(N) 6 14 20 

AGRIIDAE(N) 69 "":9'-:""C" __ ',,-'....J 404 
GERRIDAE(A) 7 33 40 
NOTONECT IDAE-(A) 1 5~ -56 -

--CORIXIDAE(A) 75 214 -2-89 
HYDROPTILIDAE(L) 3 5 8 
HALIPLIDAE(A) 1 4 5 
HALIPLIDAE(L) 0 1 1 
DYTISCIDAE(A) 2 1 3 
DYTISCIDAE(L) 22 29 51 
GYRINIDAE(A) 3 5 8 
HYDROPHILIDAE(A) 0 5 5 . . 2 HYDROPHILIDAE(L) 0 2 
CULICIDAE (L+P) 0 1 1 
CHIRONOMIOAE(L+P) 12 86 • 98 
SCIOMYZIDAE(L) 3 2 5 

•.. . - , PHYSIOAE 76 35 111 
LYMNAIEDAE 29 \ 613 642 

-. PLANORBIDAE 815 108 923 . 
SPHAERIIDAE 12 0 12 
RANIDAE 4 1 5 

. - - CORYDALIDAE 1 0 1 
NEPIDAE (I 3 3 

LIBELLULIDAE 8 7 15 
WATER SPIDER 3 0 3 

TOTAL 1221 1845 3066 

.<t.. 
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Appendix 8g ·NUMBERS OF 

"f1 
~ WETLAND #: E20-46-15 ., . 

' . 

TAXA 

HIRUDINEA 
AESHNIDAE(N) 
CORI X IDAE"(A) 
HALIPLIDAE(A) 
DYTISCIDAE(A) 
DYTISCIDAE (L) 

CHrRONOMrDAE(L+P) 
PLANOF:B IDA€="- -

SPHAERIIDAE 
PUNGITIUS PUNGITIUS 
RANIDAE 
LIBELLULIDAE 

TOTAL 

INVERTEBRA*~ COLLECTED/WETLAND FOR JUNE AND JUL 

JUNE JULY 
------ ------

TOTAL 

0 8 8 
1 0 1 
1 19 20 
1 1 .... 

4 

I) 2 2 
1 (I 1 
8 2 10 

-0 1 1 
0 3 3 
3 3 6 
0 7 7 
1 6 7 

16 52 . 68 

, 
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Ap~x 8h~UM8ERS OF INVERTEBRATES COLLECTED FOR JUNE AND JULY 1987 

~ . WETLAND I: E21-24-9 

TAXA 

HIRUDINEA 
AMPHIPODA 
HYDRACARINA 
BAETIDAE(N) 
AESHNIDAE(N) 
NOTONECTIDAE(A) 
CORIXIDAE(A) 
HYDROF'T I L I DAE (1.)

-HAt I PL I DAE ( A) 
CULICIDAE(L+P) 
CHIRONOMIDAE(L+P) 
PLANORBIDAE 
SPHAERIIDAE 
RANIDAE 
LIBELLULIDAE 
TRITURUS VEREDESCENS 

TOTAL 

JUNE 

13 
1 
11 
9 
(I 

o 
1 
4 -
1 --
1 
63 
3 
49 
(I 

1 
o 

157 

JULY 

6 
o 
o 
o 
1 
1 
15 
o 
3 
o 
16 
4 
32 
4 
1 
1 

84 

TOTAL 

19 
1 
1 1 
9 
1 
1 
16 
4 
4 
1 
79 
7 
81 
4 
2 
1 

241 
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Ap~x ai·NUMBERS OF INVERTEBRATES COLLECTED FOR JUNE AND JULY 1987 

" . WETLAND tt: E23-44-2AJR 

JUNE 

TAXA 

HYDRACARINA 6 
BAETIDAE(N) 5 
AGR I I DAE ( N ) 1 
GEF:R I DAE (A) <) 

CORIXIDAE(A) . .:;. 

CLILICIDAE(L+F') ~. 

..::. 

CHIRONOMIDAE(L+P) 8 
- L YMNA1EDAE (l 

F'LANORBIDAE (I 

SF'HAERIIDAE 34 
RANIDAE <) 

NEPIDAE (I 

LIBELLULIDAE 2 

TOTAL 61 

JULY 

(I 

(l 

4 
1 
10 

<) 

1 
1 
2 
2 
8 
1 
0 

.3() 

TOTAL 

6 
5 
5 
1 
13 
2 

1 

36 
8 
1 
2 

91 
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~ix 8jNUMBERS OF INVERTEBRATES COLLECTED FOR JUNE AND JULY 1987 

WETLAND I. E23-44-2APIT 

JUNE JULY 

.. -' '' .. 
-I- . , TAXA TOTAL 

. -. . ' . . . ' , 
.~ 

... 
TOTAL o o <) 

-, 

- -
,--. 
, --

- '-. 

. :. 0 

.- -

' - '" 
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Ap~ 8k"NUMBERS OF 

WETLAND .1 E23-44-1A 

TAXA 

HYDRACARINA 
AESHNIDAECN) 
AGRIIDAE(N) 
GERRIDAE(A) 
NOT()NECTIDAE (A) 
CORIXIDAE(A) 
HYDROF'T I L I DAE (U 
HAL. IPL I DAE-tA) 
DYTISCIDAE(L) 
CULICIDAE(L+P) 
CHIRONOMIDAE(L+P) 
LYMNAIEDAE 
SPHAERIIDAE 
PUNGITIUS PUNGITIUS 
RANIDAE 
CORYDALIDAE 
LIBELLULIDAE 

TOTAL 

113 
INVERTEBRATES 

JUNE 
------

5 
(l 

13 
2 
.,.-
'-' 
113 
1 
1 
29 
0 
29 
0 
10 
1 
8 
4 
70 

289 

--- ~ 

COLLECTED FOR JUNE AND JULY 1997 

JULY 
------

TOTAL 

<."l 5 
10 10 
7 20 
(> 2 
0 :3 
""7 120 I 

(l 1 
(I 1 
;..., 
.!.. .31 
1 1 
3 32 
1 1 
2 12 
0 1 
1 9 
0 4 
32 102 

66 355 
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Ap~ix 81 NUMBERS OF INVERTEBRATES COLLECTED FOR JUNE AND JULY 1987 

WETLAND I: E23-30-1 r.: 

· .. . TAXA 
.. . " 

. .:- . . - . · . ' " ' . · .. 
' ,I : " • 

HIRUDINEA 
- . AMPH I POD A 

BAETIDAE(N ) 
AESHNIDAE(N) 
AGR I I DAE ( N ) 
GERRIDAE(A) 
NOTONECTIDAE (A) 
COR I X-WAE -( A) -
HYDROF"r I L I DAE (L) 
HALIF'LIDAE(A) 
HALIPLIDAE(L) 

. .. . , . ' DYTISCIDAE (A) 

, . ,': . 

· ..... 
· ~ 

DYTISCIDAE (U 
HYDROPHILIDAE(A) 
CHIRONOMIDAE(L+P) 
SCIOMYZ IDAE (l) 
PHYSIDAE 
LYMNAIEDAE 
PLANORBIDAE 

- SPHAER I I DAE 
FUNDULUS HETEROCLITUS 
NEPIDAE 
LIBELLULIDAE 

· - . J \ RHINICHTHYS ETRONASUS 
· . · .. .... 

TOTAL 

. . : 

-. 

JUNE 
------

11 
23 
18 .,.. 
'-' 
9 
(I 

(> 

10 
2 
5 
0 
1 
1 
(I 

4 
2 
17 
3 
21 
39 
1 
1 
19 
0 

190 

JULY 
------

TOTAL 

117 128 
290 313 
1 19 
9 12 
16 ,.... c:-

'::"-.J 

1 1 
7 7 
44 54 
(I 2 
6 11 
1 1 
1 2 
19 20 
1 1 
119 123 
4 6 
3 20 
3 6 
39 60 
35 74 
0 1 
4 5 
39 58 
4 4 

763 953 
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f Apperrlix 8m-NUMBERS OF INVERTEBRATES COLLECTED FOR JUNE AND JULY 1987 

< .. ' 
T' . -..-, _,-.t!( . 

WETLAND ~h Cll-4-7 . : .. A. , 
", ~~\ .. 
: ..... . 

• '-~ . "'.1 . ', JUNE JULY " 
.. . : . " ------ ------
'"," 

TAXA TOTAL 
, . , ' , ' , 

.. ' HIRUDINEA 1 1 2 
COPEPODA 0 1 1 .' 
HYDRACARINA 3 126 129 
BAETIDAE (N) 1 5 6 
AESHNIDAE(N) 2 8 10 
AGRI IDAE (N) 2 29 31 
NOTONECTIDAE(A) (I 4 4 
GORIXIDAE(A) 3 142 1~ 

HYDRO~TILIDA~lLl 13 1 14 
HALIPLIDAE(A) 1 (I 1 
DYTISCIDAE(A) 1 0 1 
DYTISCIDAE(L) 0 2 2 
CULICIDAE(L+P) 0 1 1 
CHIRONOMIDAE(L+P) 25 17 42 
FUNDULUS HETEROCLITUS 1 0 1 
RANIDAE 0 5 5 
NEPIDAE 2 0 2 
LIBELLULIDAE 1 2 3 

TOTAL 56 344 400 
" ' .. 

' . , . 
' . 

. ' 
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Appendix 8l1NUMBERS OF 

WETLAND I: C8-A-24 

TAXA 

HIRUDINEA 
. HYDRACARINA 
BAETIDAE(N) 
CORIXIDAE(A) 
HYDF:OPTILIDAE (U 

HALIF'LIDAE(A) 
HYDROPHILIDAE(A) 
CHIRONOMIDAE(L+P) 

'F'HYS I DAE 
SF'HAERIIDAE 
PUNGITIUS PUNGITIUS 
RANIDAE 

TOTAL 

l.lb 

INVERTEBRATES 

JUNE 
------

2 
13 
40 
6 
2 
4 
1 
19 

' 0 -. 

0 
1 1 
0 

98 

COLLECTED FOR JUNE AND JULY 1987 

JULY 
------

TOTAL 

1 3 
0 13 
0 40 
17 23 
~ 

'.' 0::-
.J 

1 ~ 
~. 

<) 1 
- 2 21 .... .. 

L 2 
43 43 
9 20 
5 5 

83 181 
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JUt( ~9 'lbtal! mmbers of invertebrates per \\Iet1arrl for June. N:)s. for 
" ) BlSP~ arrl BL have been ccrrbined in all analyses. E21-24-8 is 

METlMDS: -- " rot a sttrly site. 

,1 1 811 2882 38f1 4Bl 5 EI4-30-4A 6 EH8-A-l 7 E20-46-15 8 E21-24-9 
9 E23-44-2A~R 10 E23-44-2APJT 11 E23-44-1A 12 E23-30-1 J3 Cll-4!J 14 C8-A-24 15 E21-24-8 16 BtSPRIN6 

") ~ETlAHD COO£: 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 TOTAl 

!"J TAlA: ----------------------------------------------------------------------------------------------------------
HIRUDINEA 5 6 4 3 2 13 11 2 48 
ClADOCERA 0 

'7 
COPEPODA 0 
D£CAPOOA 0 
MPHIPOOA 41 1 23 7 5 ~3 

{ HyDftACARINA 18 229 11 II 6 5 3 13 27 24 347 
8AETIDAE(A) 0 
8AET I OAf (ltl 4 15 n 9 9 5 18 1 40 IS 4 110 
A£SHIU OAE UII 2 6 3 2 3 18 
A6RIIDAE(.) 2 11 69 13 9 2 S 2 117 
6£RRlDAE (AI 7 2 9 

( NOTONECTJOAE (AI 1 3 1 3 I 'I 

COfUlIDA£ (AI 1 13 8 98 6 75 3 113 10 3 6 16 7 367 
BElOSTOKATIDA£(A) 0 

( HYDROPTIlIDAE(ll 1 5 2 1 14 3 4 2 13 2 10 4 62 
HAl IPl IOAE (A) 3 2 7 4 1 1 1 5 1 4 S 7 43 
HAlIPlJOAE(lI 0 

( DYTlSClDA£ (A) 1 1 2 4 10 
IYTlSCJH£IU 5 10 3 29 22 29 3 3 106 
6YRINlDAE(A) 1 3 4 

" .. GYRI.lDAE (ll 0 
KYDROPHIllDAE (AI / 1 2 
HYDROPHlllDAE(LI 0 

\ HElODI DAE (t) 0 
CllICIDAE(l+PI 8 2 12 
StllJlllDAE (U 0 

" J CHI~JDAE (l+P) 14 73 114 153 4S 12 8 63 8 29 4 25 19 18 6 S91 
I£lEIDAE (PI 0 
TA8AIUOAE (L+PI 0 

", ) SC IOKY 1I Dt\E III 2 8 4 29 3 2 2 SO 
EPHYDfU OAHU 0 
PHYSJDAE 37 S 76 17 US 

\ - L YfOfAE 1 OAf --I II 1 zr 29- 3 120 6 19L 
PlMORBIDAE 4 16 815 3 21 16 · "87S 
ANCYLIDAE 0 
SPHAER II DAE 113 12 49 34 10 39 IS 2S 298 
6ASTEROSTEUS ACUlEATUS 0 
APEl TES QUADRACUS 0 
CUlAEA IMCOMST AIlS 0 
PUN6ITJUS PUN6ITJUS 26 3 5 37 3 11 10 96 
fUlCOtl.US HETEROCllTUS 2 
RAHIDA£ 3 1 4 8 16 
CDRYM I OAE 3 I 4 9 

IlEPlDA£ 1 1 2 4 
lEBEllIlJDAE 2 6 8 2 70 19 I 111 

1".0_ TRITlIIUS YERED£SC£MS 0 
All6UllLA BOSTOfUEr.ilS 0 

C RHI.ICHTHYS ETROIASUS 0 
MYEl SPiDEl 3 3 

TOTAl 92 t77 195 794 70 1221 16 157 61 0 289 190 56 98 263 111 3790 



Apperrlix 10 
1.18 

Nos. far 
JUlY 

Total nurrbers of mvertebrates per wetlarrl for July. 
BISPFUN; aM BL have been carbined in all analyses .. E21-24-8 is 

IlETLANDS: 
oot a st.u:!y site. 

. ) I BII 2 882 3111 41l 5 E14-lO-4A 6 E148-A-l 7 E20-46-15 B E21-24-' 
9 E23-44-2AJR 10 E23-44-2APIT 11 E23-44-IA 12 E23-30-1 13 CI1-4-1 14 CB-II-24 15 E21-24-8 16 8LSP1H 11& 

IlETLAND COO£: 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 TOTAl 

TAlA: ----------------------------------------------------------------------------------------------------------
HIRUDINEA 12 19 3 6 11 B 6 117 184 

CLADOCERA 0 

COPEf>ODA 1 
. ..,... 

D£CAPODA 0 

MPHIPODA 10 239 290 ..... 539 

HYDRACARIICA 7 34 126 168 

BAETlDAE (AI 0 

BAETJDAEIMI 2 I 5 8 
t\ESHMl DAE Ull 14 10 9 8 43 

- A6R II DAE (II 11 335 4 7 16 29 404 

&ERRIDt\E IAI 2 33 1 1 37 
NOTONECTIDAE (AI 4 5 4 55 1 7 4 80 
COIUlIOAE IAI 31 19 20 12 7 214 19 15 10 7 44 142 17 557 

BElOSTOKATIOAEIAI 0 

HYDROPTILlDAElll 1 4 3 1 :5 3 21 

.IPlIOAEIAI 2 1 7 4 3 6 1 25 

HAlIPllDAE Il) 2 1 1 4 

.' " DYTlSClDAE IAI 1 2 I 4 

IrrlSCIDAE III 7 10 29 2 19 2 72 

6YRINIDAEIAI I :5 6 

'. \ 6YRINJDAE III 0 

HYDROPHIL lOAE IA) :5 7 

HYDROPHlllDAEILI 2 3 

) IElOOl DAE III 0 

CtlICIOAHL+PI 1 
SItU. tIOAE III 0 

.J CHIRmiOIUDAE Il.PI 12 229 223 71 86 2 16 3 119 17 2 7S1 

!£lEIDAE !PI 0 

TABANIDAE IL +PI 0 
SCI,,"YZlDAE (ll 2 2 4 9 

EPHYDRlDAE (ll 0 
PHYSIDAE 2 32 122 I 35 3 2 198 

.- L YlltA£ I DAE 13 - 2 95 19 - ill 1 . - . - 3 741-
j 

PlAHORBIDAE 8 illS 108 1 4 2 - 39 177 -

ANtYl I OAE 0 
SPHAERIIDAE 3 43 16 1 32 2 2 3:i 43 179 

6ASTEROSTEUS ACULEATUS 0 
APEl TES QUADRACUS 0 

CIlAU INCOfCSTANS 0 

PUN6ITIUS PUN6ITIU5 31 10 10 8 4 3 9 ~ 

FI*DtlUS HElEROCLITUS 0 

RANlDAE 5 14 7 4 8 5 5 51 

CIlRYDAl IOAE 0 

MEPlDAE 1 3 4 9 

lEJElllllDAE 6 7 2 8 7 6 32 39 2 110 

TRlTURtJS Y£RED£SC£NS ' I 

All&UllLA BOSTOMIOOIS 1 
RHIWICKTHYS ETROMASUS 4 4 

IIA TER 51' I DEI 0 

TOTAl 96 364 1146 101 134 1845 52 84 30 0 66 763 344 83 0 0 5108 



119 
~UNE AMI ~IU COft8JIO AppeIilix 11 'lOtal 005. of invertebrates {:er \l\letlan:} for J\Dle arrl July. 

tbs. for BLSPRIN; an:} BL have been cx:rrbined in all 
METlAJIDS; analyses. E21-24-8 is not a s~, site. 

-) 1 B81 2 882 3 ... 481 5 E14-30-4A , E141-A-l 7 E20-46-15 8 E21-24-' 
9 E23-44- 2AJR 10 E23-44-2APIT 11 E23-44-LA 12 E23-30-1 13 Cl1-4-1 14 C8-A-24 15 E21-24-8 16 8lSPRIN6 

) VEllAND CtIDE: 2 3 4 5 6 7 8 'I 10 11 12 13 14 15 16 TOTAl 

TAlA: ----------------------------------------------------------------------------------------------------------
HIRUDINEA 17 25 7 9 13 8 19 128 2 3 232 

CLADOC£RA 0 

- ) COPEPODA 1 

. OECAPODA 0 

MPHIPODA 10 2S6 1 313 7 5 -. 622 

) HYDRACARINA 18 7 229 45 11 6 5 129 13 27 24 515 

BA£TI DAE IA) 0 

BA£TlDA£111 4 15 49 11 9 5 19 6 40 15 4 178 

A£SHIIIDAE (II 2 1 20 1 10 12 10 3 61 

A6R IJ ME III> 12 3 11 2 404 5 20 25 31 5 2 521 

6£RRIDAE IAI 2 40 1 2 1 46 
MOTONECTlDAE (A) 5 5 7 56 1 3 7 4 I 89 

CotIlIIDAE IAI 38 32 28 110 13 289 20 16 13 120 54 145 23 16 7 924 

8ELOST~TIDAEIAI 0 

HYDROPTILIDAE(LI 2 9 5 2 17 8 4 2 14 5 10 4 83 

HALlPlIIW IAI 5 3 14 4 1 5 2 4 11 1 5 5 7 68 

HAlIPUDAEILI 2 1 1 4 

\', DYTISCIIW IAI 1 I 3 2 2 1 4 14 
IYTlSCIDA£ (l) 6 17 13 30 51 1 31 20 2 3 3 178 

6YRINIDAE(AI 2 8 10 
,, ~ 6YRUIlDAEIl) 0 

HYDROPHlllMEIAI 5 9 

HYOROPHILIDA£(LI 2 3 

i ) HElODIDAE(l) 0 

CUlICIDAEIL+P) 8 2 15 

SIIlJlIJDA£ (ll 0 

~J CHIRONOftlDAE IL+P) 26 302 337 153 116 98 10 79 9 32 123 42 21 18 6 1372 

HElElDAE (P) 0 

TABAIUDAE (L +PI 0 

'.J SCIOftYZlDAE III 4 8 5 29 5 6 2 59 

EPHYDfUDAE (ll 0 

PHYSIDAE 2 69 127 I 111 20 2 333 

LYftNAE I DAE - 14 -13 97 40 e42 ,- I 1- 6 120 6 -940_ 
,- - PLAHOR81 DAE 12 631 923 1 7 2 60 16 1652 

ANCYlI DAE 0 

SPHAER I r ME 4 156 16 12 3 81 30 12 74 43 15 25 477 

GASTEROSIEUS ACUlEATUS 0 

APEl TES QUADRACUS 0 

CUlAEA lllCOMSTAHS 0 

PUNGITIUS PUN6ITIUS 57 13 15 45 4 6 20 10 171 

FUNDULUS HETEROClITUS 1 2 

RANIDAE 4 6 14 5 7 4 8 9 5 5 67 

CORYDAlIDAE 3 1 4 9 

NEPIDAE 1 3 I 5 .2 13 

lEBllill I IW 6 9 B 8 15 7 2 2 102 58 3 221 

TRITIJIUS YERED£SCEI(S I 1 

AN6UlllA BOSTON I EMS IS 1 
RHUUCHTHYS ETROICASUS 4 4 

ItA ru SP I DEI 3 3 

TOTAl 188 541 1341 895 204 3066 b8 241 91 0 355 m 400 181 263 til 8898 



Ap"_ . . _lIC 1'_ .J.iCil J..~ _ of I ... _ .· t.b" _~_. cd< •• _~tedt. ............. ,)f t ," __ tud~ •• < •• uur .. nQ 
Jun. 1987. Inv.rt.br.t. Typ. i. d.fined •• follows. Other- .11 .oft 
bodi.d .peci.en., H1rudin •• - Leeches, 8helled- .11 .helled .peci.en •• 

All ••• pl •• w.r. t.k.n from v.Qetated .ite. eICc.pt for CB-A-24 which 
_._._._ l~.a_vltQ.t..t.d .... t.r ar.... . . .. . .. _ .. 

Sit. 

• 
I • of Inv.rt.brat. W.t Wt. Dry Wt. A.h Wt. 
IS.",pl.. Typ. (Gill.) (<M.) (a..) 

A.h Free Wt. 
(a.. ) 

----~--------------------------------------------------------------------------

881 2 

882 4 

8M 3 

BL 3 

E14-30-4A b 

EI4B-A-l 10 

E20-4.-1~ 2 

E21-24-9 3 

E23-44-2AJR 2 

.. . 
E23-44-2APIT i 

E23-44-1A B 

E23-30-1 b 

(continued) 

Other 
Hirudin •• 
Sh.ll.d 

Other 
HJ.rud..ine. 
Sh.lled 

Other 
Hirudin •• 
Sh.ll.d 

Oth.r 
Hirudin •• 
Shell.d 

Other 
Hirudine. 
Shelled 

Oth.r 
Hirudine. 
Shel h.d 

Oth.r 
Hirudine. 
Sh.lled 

Oth.r 
Hirudine. 
Sh.lled 

Oth.r 
Hirudine. 
Sh.lled 

Oth.r 
Hirudin •• 
Shell.d 

Other 
Hirudine. 
Shell.d 

Other 
Hirudine. 
Shelled 

.bb~3 

.64~9 

1.034 
2.9203 

13.3797 

1.94~4 

9.87b9 
2.4640 

5.8471 
.2142 

8.9314 

.2~36 

..8~9 

7.621~ 

18.944b 

.2407 

.213b 

.8771 
1.7882 

.1~02 

.1270 

4.4618 

.017. 

~.179~ 

4.9843 
8.0~~b 

.OB91 

.0944 

.0911 
.• 2.'Hb 

12.1438 

.04~4 

1.02~ 

.4~02 

1.3949 
.0313 

1. ~133 

.0319 

.8bB1. 

1.9948 

4.1223 

.014. 

.03bb 

.1~~. 

.~173 

.1000 

.0373 

.~934 

.0044 

.6072 

.~224 

1.3431 

.00b. 

.O~ 

.0014 
.. • 90'1 . 
11.~91 

.023~ 

.0181 

.3718 

.Ob42 

.0004 

.9010 

.0004 
AOU. 

.01.4 

3.1749 

.0000 

.0019 
.,W20 
.3938 

.O~~B 

.0299 

.00b2 

.0027 

.0104 

.011. 

.~B19 

.OB2~ 

.0436 

.OB97 
_.28.~ 

.~~2B 

.0219 
1.0069 

.0784 

1.3307 
.0309 
•• 123 

.031~ 

.8~1' 

1.97B4 

.9474 

.014. 

.0347 

.123b 

.123~ 

.0442 

.0074 

.~B72 

.0017 

.5968 

.~108 

.7012 

"-

I-' 
N 
o 

" 
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,h'-;,hta ~ .. lnvy--·-'l ril tr- - oll t- " - 1 f~ -- - .ch -~ t he rOo ' ~ y a t .. -- dLl rr~ -

u~ ... , 1;[,. In "' .. , ... ~br.\.. Iy~ ... d.fil ... •• fo •• owa. U1;n4Ir- All so 
bodi.d .p.Clmens, Hirudin •• - Leeche.. Shell.d- .11 .helled .peCl.ens. 

All ••• ples were tAk.n fr~ v.Q.t.t~ .it ••• HC.pt for C8-A-2. which 
l.ck.d V.9.tAted WAter .r •••• 

• of Invertebrate Wet Wt. 
ISa.pl.. Type (GA.) 

Drv Wt. A.h Wt. 
I (1M.) «(M.) 

Aah Fr •• Wt. 
(e.. ) 

:_ . CJ.1."",,"-:1 - ..... Other '3_172 . - .. . --!tCZSEL _ _ . • OJ.I, .' . . .9j126 

r ' 

r-
I 

I 
I 
I 
I 

!-

CB-A-2. • 
.. 

Hirudin •• .49~. • 182() .()7~1 .1069 
Shelled 

Other .71~3 .602~3 .3.72 .2781 
Hirudin •• 
Sh.lled 

[ 

f-' 
IV 
f-' 
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I 
I. 
! 
i 
I· . 
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Appl'"~""1( 1 

Sit. 

• 
881 

882 

8M 

ElL 

E14-30-4A 

E148-A-1 

E20-40-1' 

E21-24-9 

E23-44-2AJR 

"''' i9~'' - - 1 i ft"--<:eb rc ' ''- - c:oF-- ttld .. _-- •• 1 .... - 1 t r-,- -~,udY r - ' ~ •• ct-·'Q 
..... ly 4HU. l .. v .. r tl!~ _\ow Tyt._ ... d J. .. nwd. l QllooJ •• o.Ith . ... - .11 .lOT" 

bodi.d sp.cim.ns , Hirudin •• - Leec:~, Shelled- .11 sh.ll.d .pecim.n •• 

All •• Mpl.s wl!re taken froM v.V.t.t.d sit •• eMc.pt for C8-A-24 which 
l.ck.d v.g.tatl!d wat.r .r •••. 

I .. of Invertebrate Wet Wt. Dry Wt. A.h Wt. A.h Fre. Wt. 
ISampl.. Type (6M.) (6M.) (6M.) (9fn.) 

4 .0708 .OS20 .0020 .OS06 Oth.r 
Hirudine. 
Sh.lled 3.3991 .7870 .303~ .423~ 

10 

10 

4 

8 

14 

4 

1 

4 

Ot.h.r 
Hirudine. 
Shelled 

Oth.r 
Hirudin •• 
Shelled 

Other 
Hirudin •• 
Shelled 

Other 
Hirudine. 
Sh.ll.d 

Oth.r 
Hirudin •• 
Sh.ll.d 

Other 
Hirudin •• 
Sh.ll.d 

Oth.r 
Hin .• dl.n •• 
Shell.d 

Other 
Hirudine. 
Shelled 

3.4831 
.9197 

2.0284 

3.9582 
.1610 

7.6229 

.6813 

.7138 
4.7046 

3.5372 
.(1973 

1.2694 

34.22~3 

.0137 
b3.78~ 

2.1040 
.2313 __ 
.1227 

.6432 

.~21~ 

.7827 

.3S09 

.7831 

.3120 

.1727 

.40SO 

.4753 

.0&6b 
1.7347 

.0t\24 

.0.779 

.7772 

1.4~91 

.0088 

.0400 

9.6467 
.001l~ 

31.~4~1 

.2424 
. •. 03-\3. 
.0217 

.0493 

.0914 

.2377 

.04060 

.429~ 

.0201 

.0038 

.3~3~ 

.0880 

.0011 
1.4004 

.0076 

.0289 

.t\604 

.0040 

.0003 

.0024 

.0903 

.0001 
10.2~~ 

.0000 

.()OO3 

.OU,O 

0.0000 
.0012 
.1947 

.0010 

.1344 

.2919 

.1689 

.Ot\l~ 

.3873 

.Ot\~~ 

.3343 

.(1448 

.(1490 

.2168 

1.4~~1 

.008t\ 

.0:376 

9.5564 
.0014 

21.2906 

.2364 

.(1340 

.00~7 

.0493 

.0902 

.0430 

.0396 

. 29t\1 

E23-44-2APIT 1 Other 
Hirudine. 
Shelled 

E23-44-1A 

E23-30-1 

(continued) 

8 

10 

Oth.r 
Hirudin •• 
Shelled 

Other 
Hirudin •• 
Shelled 

3.4788 

.. 
11.2993 
4.3384 
3.3137 

.2202 

1.2oSO 
.o98~ 
.6760 

.0079 

.037~ 

.01~ 

.'1~9 

.2123 

1.227t\ 
.o83t\ 
.1601 

r 

~ 
N 
N 
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(cOIl ____ Jed) 

Site .. 
C.-A-2~ 

Cll-~-7 

I .... -.. - -.--

1 , 

1---
I 

. : 

W.iQh~. 0 1 l. ... vp ... t-.ebrr .... C;D J,.-l·~ ".ed ( .. _- e .. y" ~4 t ty- - ·UdY/ -' ·.,s dr-'-Q 
__ ly 1._. I\, . . _. teb _~_ Tyli- _j de _ .. _4.1 ..... lowl. ... the -.il Su'" 

bodied specimens, Hirudine.- Leeche •• Shelled- .11 shelled spec i _ens. 

All •• mple. were t.ken fro. vevet.ted .ites eMcept for CS-A-2~ which 
l.cked vegetated w.ter .r •••. 
.. of Invertebr.te Wet Wt. 

IB •• ples Tvpe (S •• ) 

3 Other .2~97 

H1.rudine. - . 
Shelled 1.1~~~ 

S Other 9.080 
HirLld1.ne. 
Shelled 

Dry Wt. I A.h Wt • 
(a..~ I (a..) 

.0317 .01~3 

- -.. ---.-. . -- -.. 
• 2o-.~ .1~7" 

1.903~ .0169 

Ash Free Wt. 
(8IIl. ) 

.ou ... 

.0~70 

1.BBi:oi:o 

r 

~ 
N 
W 



Appendi x 14 Waterfowl and Marshbirds recorded for each 
study wetland during the summer of 1987. 
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Ap,.ndi. 141. Wit., tclll I IN 111,.111., .. 'ICOI'.1i to, lletl ... Nl .,.'" till _ .t 1 .. '. rill tetll •• t ., ..... 

SPECIES 

',ir. IlId Otlll" "hr. to till 1411_ A ....... 'ICOI'.'. It .. y _ ,I.it. 
IA. I,... ,.. , .. " 01· Ottlff 

JUII 4 , . .. JUlIE , 

YISII DAIl 

:: JUlIE 21.22 II ~ILY • II 

r 

~II. Y , II JII.Y 20 I: JUlY 2'1.31; MIl. 4.5 II IOrM. 
1--------.... ------... ----: : ... ---------.---... -------: : .. ---......... -.. -----.--n ,-----1 :----... -----... ---1:- -------:: ---------------------.---:: 
I. I PI I or II. I" I 81 II. I,. I IT II. I PI I Dr II. I PI I or '. II • I,. : OT ; I • :,. t OT 

t: _ 
I PI I IT 

-------------------1---------: -----1-----: 1---------1-----: :----11---------1-----1----- I I-----I--I----II---~----I~;: -----11-----:---1-----1 -----: :---------I -----1------11---, 1--1--
I II I II :: 'U lin t:: II I 

'lick Duck I: II II II I 111,2."' I:: II 
I II II I II II II I : I II 

'l~ •• IA~" 1111 I 1 II II I I II II II I II • II I' 
II I: :I II It :: tl 1 

Ir .. n Win, .. T.1l 

Rin, IItck.d Duck 

IIood Dud 

Plnhil 

C_ Iler9'.'" 

HootIIi ller" ... r 

IIKk •• Plutu •• 

Uftk._ W.tertDIII 

rohl 

11 I l,b I 
I I 

II 
II 
II .. .. 
II 
II 
II 
II 
II 
II 
:: 
II 
III I l,a. I 
II 
II 

II 
II 
II 
:I 
II 
:1 
:1 
" " 
II 
,. .. 
II 

" ., 
: 11 I 1,1. I ., .. 
II 

II 
II .. .. 
II 
II 
II 
:I .. .. 
:1 
:I 
II 
II 

, 
J 

I 

1:1 j l.u I _ , 
II I 
II 

II 
:1 .. .. 
II 
II 
II .. , 
II . ---!. 
:1 
II 
:1 
II I 
II I 

_ .. Ill,l _l.I' l . 
II I 
II 

!. :1 
II 
II 
II 
I: 
II 
II 
II 
II 
II 
II 

- I .. 
I 

I II I 
_J __ HLL.J.u I 

I II I 
II I 

.. .. 
" .. .. . , 

" .. 
.. .. 
" .. 
II 
::1 13,lt .. .. 
: 11, '.lc i --------------------------

• 

11 
II 
II 
II 
II 
II 
:1 
II 
:I .. .. 
n 
II 
II 
II 
II 

2 

I 
I 
I 
l 

' j -

• ... _ ......... _. ____ ........ _... _ .. " ___ -__ -___ -_- -_a_ ... __ .. , _______________ _ 
C_ loon 

Cor.rant 

&rllt Ilut IItrOA 

WU_'.8nl,. 

~cock 

AMr ICin 11 tttr. 

Sor. Rill 

Vir,inh Rlil 

Pili 'Wid gr'" 

.. .. 
II 
II 
II 
II .. .. 

II 
:1 
II 

II 
II 
'I 

II 
II 
II 
II 
II 
II 
II 
II 

----------_ ..... _----.. -------------.. ---------------------._---_ ... 
rohl 

II 
II 
II 
II 
II 
II 
II 
II 
II 
I: 
II 
II 
II 
II 
II 
II 
II 
II 

It .. .. .. .. _ __ II 
II II 
II 
II 
II 
II 

It. 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

II 
II 
II 
II 

. .._ . ~ ,_ t t 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

1 

.. .. 

.. .. 
II 

.. .. .. .. 

.. .. .. .. 

.. .. 
'--------------, --. ---------------------------

1 ,------------------------------------------, 

II 
II 
II 
II 
II 
II 
:1 
II 
II 
II 
II 
II .. .. 
II 
II 
:1 
II 
II 

J 

c· -

t 

f-' 
N 
~ 

-- - _ .. I 
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And Otlltr. rtfI" t. tilt ,,11 __ '" ,ec.,'" .t IIY ... WIlit. 

B.' Ir.. ,.. 'AH' 01' Otller 

VISIT IAlE 
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I •• I,. I OT I: lit I,. I OT : I III I,. I OT II lit :,. I If II lit I,. I.T II lit I" I DT I I lit :,.: OT I I III I,. I IT 
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I: I II I II I II I I II I :1 I II I I 

IlKk Doick 2 II I 2 II 2 I 1 II I II I I II I I II II 2 I 2 
I: I I : I . I. II l. __ L II . J. _ .. I _ J: II I 

.11 .. Mln9.d T .. l II :1 :: II I 2 II I 3 I: II 1-1 

.,_ MI .... 1 .. 1 

Ib, IItck" Duck 

..... hck 

Pi.tll I 

c- 1II"lftltr 

Moot" 1Itr,.n.er 

luckYI PII.HeYI 

UIIkn_ M.terf .. 1 

II 
II 
II 
II 
I: 
II .. .. 
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II 
II 
II 
II 
II 
II 
II 

:1 
II 

" II 
II 
II .. .. 
II 
II 

II 
'11 
II 
1\ 
II .. .. 
II 

:I 
2 II 

II .. .. 
II 
II .. .. 
II 
II 
II 
II 
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II 
II 
:: 

I 
I 
I . 

II 
II 
II 
II 
II 
II 
I: 
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:t 
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II 
II 
II 

I 

.1 
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II 
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II I 
IL. ._._ . . _L _ 
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II I 
II I 
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II I 

.J I . J 
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II 
II 
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II 

II 
II 
:1 
:1 

j _ . . !J 
I II 
I I: 
I II .. .. 
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II 
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:t 
II 
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II 
II 
II 
I: 
II 
II 
II 
II 
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II 

I 
I 2 
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Iluk Duck 

II ... IIlft,H Tid 

.,_ Wi_l.d ltd 

RI~ IIKkM Duck 

~ hc:k 

'I.tul 

C_ 1Ie" ... II' 

IIcIMM ... " ..... , 

Duckwi 'Iuhcul 

Uook __ lI.t." .. 1 I 
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I 
I 2 
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Appendil l' Wil~life si,htints lftd sitn (.ICIM4iftt •• t.rfowl In4 •• rshbir~s) ftOttd durint the stu4y. 

VETlAMD : FISK -
REPTILES. 
MPHIBIANS BIRDS IWIIW.S 

--------------------:-----------------------:-------------------------------:-------------------------------:------------------------

8Bl 

882 

: 9-Spined Sticklebicks Sprint Petpers 
Bull frogs 
&rten Frogs 
leopud Frogs 

Shiners 

I Shiners 
: Itu •• icllot 

I 

Spring Peepers 
Bullfrogs 
6reen Frogs 
llOpird FrO(Js 

Sprint Petpe" 
lullfrots 
&rflll FrCM)s 
lfOp.rd Fr09s 

.. - - - - . .. 
It 

- -_. --U"-lO-4A-

EHB-A-1 

E20-46-1' 

E21-24-9 

(continued) 

SpriA9 Ptfp.n 
Bull frots 
6rttn Fr09s 
ltopird Frogs 

~--9-S,iAH Stickl.bickl - IIllfrogs 
I 60ldtft Shillfrl Rtd Spott.d lint 
: A.eriun Ells 
: Sta Trout 

I - - - __ I _ . _ 

Bull frogs 

: 9 Spintd Stictleb.cks 6r"n FrCM)s 
: Shiners 
: DICe 

: 9 Spined Sticklebicks 
: C.tfish 

Red Vinged BI.ckbirds 
6ndln 
Tret SU110MS 

Red Vinged BI.ckbirds 
1 Adult Osprey 

Rtd Vingtd 81.ckbirds 

Red Wing,d Blackbirds 
1 Rtd T.iltd H.wk 

Itt-Win9H....Blickbirds _ 
Sndl" 
Aleriun Robill 
ltd Breis ted Muthltcb 
White Win9td Cross~ill 
01iYe Sidtd Flycltcher 

2 ~skrit Houses IActi, 

3 "uskr.t Houses 
Whit, Tailed Deer 

3 Ruskr.t Hous.s IActi, 
Whit, T.iled Ottr 
(Dot lftd twin hwns) 
2 Red FOIlS 

2 ~sk,.t MoUSH (Acti \ 
1 Pro Rtd Fales, 4 cubi 
Whit. Tailed Dttr 

ItIY", JnlctiY' 
Whit. Tliltd Ottr 
ChiptUnk 

Tr" S.il1.~ ._ . . _ ___ ___ . _ 0_. __ 

lira StIllion 
ChiM'y SMifh 
Cedlr MII.ints (Adult, Ind flfd9e4 yount) 
Y,11ow Shifted Flicker 
1 Pro Y,11ow Itllie4 Sapsuckers And 4 flfdgtd yount 

__ _ 4-'.~l.JI~gtd ~iJ'!t~ 1ooclptC)"'-. __ __ . 
1 Pro lilted KiRtfishers Ind 4 fled,fd young 
1 Adult Osprey 

Rtd Winged BI.ckbirds 
T rtf Swll10ws 
1 ~ult B.ld E.g1, 

Olive Sided Flycltchtr 
Cedlr Wuwi1\9 
1 Rfd T.iled H.wk 

~skrlt IActiye) 
White Tliltd Deer 
2 Coyotes. . 

Belyer, In.ctiye 
White Tlilfd Ottr 
MooR 

_ ~_s~r~!_ (ln~ctiv'l 
&f,Yer (Inlctiy,1 
White T.iled Deer 
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Appendix l' (continued) Wildlife si9htings .nd Si9" (Ixcludin, w.t,rfowl .nd I.rshbird,) nottd durin, tht st..,. 

WETLAND : F.ISH 
REPTILES l 
WHIBIAttS BIRDS IWOIAl.S ________ ~ ___________ l _______________________ :----------_____________________ : _______________________________ : __________________ _ 

E23-44-2AJR Shiners Bull fr09s - Ced.r W.xwing' ( fltdged) BuY,r (AchYt) 
BI.cknosed DICI 1 Spotted S.l •• ander Sno.shot Hut 
c.thsb 2 ",.dow Turtl,. White T.iled t.rr 

E23-44-2APIT Diet 8ull fr09s Cedu Wanings Beaver (Actin) 
Sucter Whlte Tailed Dttr 
lalprey allocoetts 

.£21-44':1A ~ Alerican Eel Bull Ir09' Olive Sided Flycatcher leaver (Actin) 
Suder 6refll F r09s Tree S.dlows ""strat (Active) 

Bank Swallows White T.il,d D." 

E23-30-1 Blacknosed DKe lullfr09s Rrd Nin9rd Blackbirds ""stnt (Active) 
:SlIiners 6rHR Frogl GratH" tener (AcHYt) 
Suckers Trtf Sullon White JAil" DRr 
C.tfi,h Downey IIoodpeder 

Y,llow Sh.1trd Flick,r 
KilldHr 
Spottrd S.ndpiper 

Cl1-4 .. 7 _ . 
. - - • ""Micbot - - a.llfrotl .'aruh "rbler Ientr.-lActiv.) 

: N. Rrd trllild Daci 6r1tt1 Fr091 Ced.r lIuwin9' Rtd ~"irrtl 
: ANdcan Etl 6uttr Sn.h Ifltld kin,filhtr lIhit. Tlilld DRr 
I 1 Rid Spottrd Sal ••• nder Pilfitrd IIoo4j1Kttr 

1 Rrd Tliltd Hawk 

C8-A-24 . , Spint4 Stickleb.ct, lull 1r091 _ SrKtlfl IustrAt (Actin) 
Bhctnosed Daet Rt4 lIin9td Blackbirds Ifavtr (Act! ve) 

Starlin9' IIhitt T.iltd Deer 
TrH Sttdlows 
Cbillley Sttifts 
DowIty IIoodprcttr 
lfllow Shaftrd Flicker _ 
leltfd Kinqfishtr 
Sparrow Hawk 

-------------------------------------------------------------------------------------------------------------------------------
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