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Excerpts from this interim report to the GMNF are included here. A final
report will be available in 1996 when this study is completed.
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Table 1. Chemistry of Lye Brook Wilderness Study Lakes - 1994

Lake Depth Date TEMP pH ALK | COND* | DC2! ! DCL' | DNO3' | DSO4* | DCA* | DMG’ | DNA' | DK’ | DAL | IMAL" | OMAL" | pOCY
) (m) *C Std. U. | mg/1 pus/em Pt-Co P1-Co mg/ mg/1 mg/1 mg/l | mg/l mg/l | mgN | ug/l neN neN mg/l
Bourn 1 10-May-94 112 5.07 0.01 148 64 60 025 0.11 303 082 029 0.44 033 252 42 69 452
Bourn 1 20-Jul-94 2.6 ‘528 0.26 14.0 112 >70 023 <001 329 0.70 030 0.48 032 312 7 63 5.43
Bourn 8 20-Jul-94 8.0 534 1.07 149 128 >70 024 <0.01 3.09 0.79 031 0.47 036 2719 9 n 552
Bourn 1 29-Sep-94 13.0 536 0.79 15.6 67 >70 0.26 <0.01 322 0.76 033 0.49 034 195 24 49 5.43
Branch 1 10-May-94 98 4.67 <0.85 19.0 88 >70 0.28 0.12 336 0.74 024 ' 042 034 315 95 68 5.30
Branch 1 20-Jul-94 21.7 4.76 0.67 19.7 - n 55 036 0.03 4.02 0.61 0.24 053 035 252 ” 57 485
Branch 9 20-Jul-94 43 4.76 <0.68 203 91 65 032 0.12 3.81 0.70 024 053 0.44 292 9 69 4.88
Branch 1 29Sep94 | 124 | 468 | 074 | 23 7 >70 | 033 | oo« | 397 | om | o2 | 050 | 041 | 270 69 51 5.12
Parameter; *Cond = Conductivity ‘
'DC2 = Filtered Color ‘DNO, = Dissolved Nitrate 'DMG = Dissolved Magnesium DAL = Dissolved Aluminum
>TC = Unfiltered Color ’DSO, = Dissolved Sulfate 'DNA = Dissolved Sodium "IMAL = Inorganic Monomeric Aluminum (¢ oxic forn Juatic biota)

‘DCL = Dissolved Chioride

*DCA « Dissolved Calcium

'DK = Dissolved Potassium

"OMAL = Organic Monomeric Aluminum
“DOC = Dissolved Orgaaic Carbon
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Table 2. Chemistry of Lyc Brook Wilderness Study Streams- 1994

River Date TEMP pH ALK 1' COND* | DC2! TC DCL' | DNO3' | DSO4' | DCA* | DMG' | DNA* DK’ | DAL" | IMAL" | OMAL" | pDOC"
°C Std. U, | wg/ us/em | Pt-Co | Pt-Co wg/1 mg/l | mg/l mg/1 mg/l mg/l | mgN | ug/) ug/) ne/l ‘mg/1

Bourn (Upper) 20-Sep-94 9.0 5.97 1.85 18.3 169 > ) 0.48 0.0} 1.46 1.29 0.59 1.04 .58 348 12 120 9.03
Bourn (Lower) 14-Apr 94 15 445 0.4l 2.1 44 65 0.23 0.26 3.58 1.13 0.38 0.41 0.46 306 (0] 91 654
Bourn (Lower) 28-Apr-94 4.0 4.80 0.55 177 104 >70 0.20 0.13 3.3 1.01 032 036 033 303 26 107 6.90
Bourn (Lower) 19-May-94 65 533 0.43 172 81 60 024 0.07 4.14 132 0.44 0.49 0.41 299 55 101 591
Bourn (Lower) 08-Aug-94 17.5 6.70 492 26.6 9 70 0.40 0.19 423 231 0.93r 0.86 0.65 204 0 80 650
Bourn (Lower) 20-Sep-94 10.5 6.76 4.68 249 81 55 0.42 0.08 439 220 091 0.93 0.61 80 S 58 5.03

\ Branch Pond Bk. 06-Apr-94 1.0 473 <0.65 9 55 0.29 0.28 4.24 1.02 0.36 0.68 0.47 279 » » 430

. Branch Poand Bk, 13-Apr-94 1.0 4.66 -128 252 58 50 0.24 0.32 3.87 091 031 053 0.41 303 82 8 507
Branch Poaod Bk, 28-Apr-94 4.61 <126 19.8 n >70 0.17 0.20 3.01 0.73 0.24 039 031 314 61 X 6.56
Branch Poad Bk. 11-May-94 85 4.76 0.n 18.7 84 65 023 0.06 N 087 027 0.54 038 26 127 5.84
Branch Pond Bk. 18-May-94 9.0 4.58 -1.0§ 88 70 0.22 0.06 3.84 0.89 0.27 0.52 034 315 89 100 6.46
Branch Pond Bk, 01-Aug-94 145 517 0.47 lj_.'i_ >70 0.26 0.01 273 082 0.30 0.88 0.41 312 25 114 8.75
Branch Pond Bk, 14-Sep-94 115 '| 522 0.45 216
Branch Pond Bk 19-Sep-94 105 5.41 053 117 .

|_Branch Pond Bk. 03-Oct-94 5.5 522 .29 2048 86 65 0.39 <0.01 4.45 0.98 0.34 0.72 0.44 309 56 108 7.79
Lye (Upper) 28-Apr-94 40 4.46 199 24 162 >70 0.18 0.09 3.07 0.58 0.20 035 036 342 89 134 931
Lye (Upper) 02-Oct-94 55 4.52 -1.56 294 194 >70 0.47 0.02 4.59 1.06 0.41 0.62 0.47 504 98 98 13.90
Lye (Lower) 16—Mu-94 1.0 6.10 1.92 242 0.42 0.20 482 095 0.77 0.63 0.61 276
Lye (Lower) 14-Apr-94 20 454 -136 7 258 139 >70 0.26 022 3.65 087 036 037 0.48 456 119 101 9.09
Lye (Lower) 28-Apr-94 50 4,70 082 188 163 >70 0.56 0.08 2 081 034 034 035 348 103 109 9.47
Lye (Lower) 19-May-94 65 5.46 0.88 182 . 71478 0.07 1.40 0.64 0.43 039 390 84 130 8288
Lye (Lower) 20-Sep-94 105 6.7 556 30.6 137 0.11 427 242 1.22 083 0.54 276 3 8 799
Lye (Lowest)* 03-Aug-94 [ 175 | 743 | 2400 588 4 | > | oa6 | 021 | are [ 622 [ 328 | o6s | 053 | w2 15 2 6.77




€8

River Date TEMP | pii ALK | COND' b2 JC | DL | DNO3* | DSO4! CveA' | DMG' | ONA' | bk | DAL® | IMALY | oMAL® poc® |
°C Std. U. | mg/l | us/cm lT’I-Co P-Co | mg/i mg/l mg/l | wg/l | mg/t | mgN | mgN | ugN ug/t neN mg/l ’
Winball 06-Apr94 | 10 568 | om 183 45 030 | 026 | 388 137 | 042 | 063 | 047 | 1% 35 n s |
Winbal L3-Apr94 | 10 540 | 034 86 | 45 024 | 027 | 352 128 | 037 | 055 | 044 | 214 41 n w4
Winhall 28-Apr94 501 | 019 17.3 55 025 | 017 | 343 112 | 030 | 043 | 041 | 26 6 93 541
Winhall 11-May94 [ 100 | 614 110 162 50 027 | 007 | 38 133 [ 035 | 058 | 045 [ 230 10 100 4.56
Winhall 18-May-94 | 90 544 | 064 16.5 397 132 | 035 | 056 | 041 | 26 70 8 521
Winhall 01-Aug94 | 185 | 656 | 3.06 189 344 159 | o051 | 095 | oss | 168 3 8 6.17
Winhall 145ep94 | 125 | 666 | 342 s
Winhall 19-5ep94 | 105 | 670 | 339 80
Wighall 03-0ct-94 | 45 598 | 137 | 195 7 50 045 | 003 | 430 | 158 | 049 | 073 | 054 | 21 10 106 6.05
Paramet *Cond = Conductivity

sites is the Dalton formation (a conglomerate found at the base of the southern Green Mountains).

'DC2 = Filtered Color
’TC = Unfiltered Color

'DCL = Dissolved Chloride

'DNO, = Dissolved Nitrate
'DSO, = Dissolved Sulfate
'DCA = Dissolved Calcium

'DMG = Dissolved Magnesium
'DNA = Dissolved Sodium
DK = Dissolved Potassium

“DAL = Dissolved Aluminum

YIMAL = Inorganic Monomeric Aluminum (most toxic form to aquatic biota)
“OMAL = Qrganic Mooomeric Aluminum
YDOC = Dissolved Organic Carbon

This Lye Brook sample was collected further downstream ncar the campsite just upstream from the parking area. The bedrock type is Duaham dolomite and imparts a considerable source of buffering. Lye
Brook headwaters are located in an area of profound unconformity dominated by gneiss, quartzite and calc-silicate granulite. The lower site is located in Cheshire quartzite and between the upper and lower



Fish Community Summary for Lye Brook Wilderness Streams

Lye Brook (Station 1.8) - The same three species were collected in 1993 and 1994 in the
same order of abundance (brook and brown trout and slimy sculpins). The 1994 sample was three
times more dense, but still classifies as a low productivity reach. :

" Lye Brook (Station 3.4) - No fish were collected in either 1993 or 1994 most likely because
of this reach’s acidity and high levels of alumimim (see Table 2). The USFS sampling of Lye Brook
Meadows in July of 1995 will determine if fish do exist upstream of this station. Based on the
bedrock geology (see Table 2) chemical conditions should not be expected to be any better.

Bourn Brook (Station 1.6) - The same four species (blacknose dace, brook and brown trout
and slimy sculpin) were collected in 1993 and 1994. The two dominant species (slimy sculpin and
brook trout) had nearly the same densities both years.

Bourn Brook (Station 4.1) - As was observed in 1993, only brook trout were captured. This
site is definately a very low productivity reach with marginal fish habitat.

Branch Pond Brook (Station 0.1) - As was observed in 1993, only brook trout were

captured. The pH and aluminum levels are indicative of an acid stressed environment.

Winhall River (Station 8,1) - Seven species of fish were collected in 1994 with the capture
of one creek chub in the final run versus six in 1993. Greater relative abundance of each species was
found in 1994 with the exception of atlantic salmon where approximately 50% fewer were captured.
The Winhall is the only stream where the VTIBI can be calculated because enough non-salmonids
species were collected. The VTIBI was 43 and maintains its excellent population integrity.
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Lye Brook Wilderness Area Macroinvertebrate Stream Communities

Four of the six sites sampled in the Lye Brook Wilderness aquatic resources study are in good to
excellent conditions. Bourn Brook upper and lower; Lye Brook lower; and the Winhall River. The
macroinvertebrate communities from these streams exhibit moderate densities, moderate to high
numbers of taxa, and are dominated by clean water indicator taxa from the orders Ephemeroptera,
Plecoptera, and Trichoptera (EPT's). The Bio Index and EPT /EPT Chiro ratio biometrics are used to
measure a community’s tolerance toward organic loading (enrichment). Both metrics were rated in the
good to excellent range for the four sites (BI values, <1.75 and EPT/EPT Chiro ratio, >.7),
indicating low levels of organic enrichment. Refer to Appendix 2 for an explanation of Vermont's
biocriteria indices used for wadeable streams and rivers.

Two sites appear to be in less than optimal condition; Lye Brook upper, and Branch Pond
Brook. The upper Lye Brook site rated poor due to very low densities (206), low taxa richness (20)
and a low number of EPT taxa (13). The Bio index and EPT/EPT Chiro ratio were in the good-
excellent range indicating that enrichment is not the cause for the poor condition of the biota at the
upper Lye Brook site. The low densities, taxa richness and EPT values point toward a physical
habitat or toxic limitation on the community. The habitat evaluation does not indicate that physical
habitat is limiting at the site. The water quality, however, is low in pH (x = 4.49 std. units) and
alkalinity (x = -1.78 mg/l), which is probably the reason for the poor community integrity at the site.
This is supported by a very poor showing of the Ephemeroptera : 1-2 species and =5% composition
of the community. Dominance by the pH tolerant Plecoptera (=72% composition) also points toward
acidity as a probable cause for the impaired macroinvertebrate community. The site surprisingly still
contains a population of crayfish (Cambarus bartoni bartoni ) despite the very low calcium levels (x
= 0.82 mg/l) in the water.

The Branch Pond site rated only fair primarily due to the lower number of taxa and sensitive
EPT species as well as a slightly lower density. The site also seems to be impaired by low pH and
alkalinity due to the poor number (1) and % composition (2) of Ephemeroptera in the community.
The habitat evaluation also indicates that the substrate is carrying a higher than normal level of sand.
Sand can limit the biological potential at a site by burying the cobble substate and physically limiting
the available habitat for invertebrates. Sand embeddedness may also be contributing to the lower
biological integrity of Branch Pond Brook.

The functional guild composition of a stream’s macroinvertebrate community indicates where
the stream community is receiving its energy (food) inputs. All the higher elevation stream sites;
Bourn upper, Lye upper and Branch Pond Brook, are dominated by detritus shredders. This indicates
that forest leaf breakdown is the most important energy source for these stream sites. The Winhall
River contains the highest composition of collector gatherers and fewest percentage of detritus
shredders, indicating this community is oriented toward processing fine particulate organic material
already broken down in its headwaters and/or produced in the extensive wetlands and lakes in the
drainage. To a lesser extent, the lower Lye Brook and Bourn Brook sites also have a higher
proportion of collector gatherers . The scraper functional group reaches its greatest dominance in both
Bourn Brook sites and Branch Pond Brook, indicating that diatom type periphyton growth is
significant in these streams. Both Lye Brook sites contain very few scrapers (1-2%). This is
especially unexpected at its lower site and is perhaps again due to the acidic nature of Lye Brook
depressing the diatom community.

. The biological data for all six sites is foun; in two attachments. The summary report shows
the biometrics and dominant taxa for all dates sampled at a site and the sampling report includes a
complete taxa list at each site for 1994.
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