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1.0 Introduction 

The U.S. Army Corps of Engineers, Rock Island District (District) is directed by 
Congress to maintain a 2.75 meter (m) (9-foot) navigation channel on the Upper 

Mississippi River (UMR) and Illinois Waterway (IWW). Maintenance of the navigation 

channel involves operating a series of Locks and Dams to maintain minimum pool 

elevations. 

The Upper Mississippi River-Illinois Waterway System Navigation Study, ('Navigation 

Study') is a feasibility study addressing navigation improvement planning for the UMR 
and IWW navigation systems for the years 2000-2050. The study assesses the need for 

navigation improvements at 29 lock and dam facilities (35 locks) on the UMR and 8 

locks on the IWW and the impacts of providing these improvements. 

Navigation improvements associated with the Navigation Study would likely result in an 

increase in commercial navigation traffic in the UMR and IWW. This increase in 

navigation traffic could result in adverse impacts to fisheries communities of the UMR 
and IWW. One way that fisheries communities may be adversely affected is through 
propeller entrainment mortality of larval fish. To help characterize potential impacts from 

larval fish entrainment, the Corps has reviewed available data and has contracted with 

Harding ESE to conduct additional larval fish sampling to characterize larval fish drift 

within the UMR. 

The purpose of this project is to evaluate larval fish density and diversity within the 

planktonic drift of main channel and main channel boarder habitats of Pools 18, 22, and 26 

of the UMR. Primary tasks to be performed included: 
1) Perform a series larval drift transect samples across main channel (MC) and main 

channel border (MCB) habitats of Pools 18,22, and 26 of the Upper Mississippi River; 

and 

2) Prepare a short technical report describing results of the survey. MC and MCB 
habitats are as defined in the Habitat Needs Assessment for the Upper Mississippi 

River Technical Report (Corps of Engineers 2000). 



2.2 Laboratow Processing 
Upon return to the laboratory, samples were logged and entered into Harding ESE7s 

sample tracking system. The samples were sorted by first washing each sample in a 500- 

micron sieve to remove excess formalin, rose bengal, and silt. A small portion of the 

sample was then placed in a white sorting pan and examined under a 2x-lighted 

magnifier. Using forceps, all fish (larvae, juveniles, and adults) were removed, 

enumerated, and placed in a pre-labeled jar containing 40% isopropyl alcohol. Sorting 

efficiency was monitored through quality assurance checks conducted by Harding ESE 

fisheries biologists and fisheries interns. Ten percent of the samples collected were 

checked for quality assurance. Harding ESE, Inc. Quality Assurance protocols mandate a 

90 percent sorting efficiency to pass each lot of samples. 

Larval fish were identified, enumerated, and measured using dissecting microscopes 

equipped with cross-polarized light. Ichthyoplankton taxonomic identifications were 

made to the lowest level possible (usually family) according to Hogue, et.al. (1976), Auer 

(1982), and Holland-Bartels (1999). Each taxonomist developed a reference collection 

for all species collected. Damaged or degraded specimens were placed in an unknown 

category. For each sample the first twenty-five fish of each species was randomly 

measured in total length to the nearest millimeter. 

2.3 Data Analysis 
Fish densities were calculated using the number of fish collected in a given sample 

divided by the total volume of water sampled (No. ~ i s h l m ~ ) .  Mean fish densities were 

calculated by averaging the individual fish densities (Sum of Fish DensitiesNumber of 

Samples) or by averaging mean fish densities (Sum of Mean Fish DensitiesNumber of 

Samples). The Shannon-Wiener Diversity Index (H') was used to describe the diversity 
of taxa collected. This diversity index has two properties: (1) H' = 0 if and only if there 

is one species in a sample, and (2) H' is maximum only when all species are represented 
by the same number of individuals, that is, a perfectly even distribution of abundance. 
The Shannon-Wiener Diversity equation using natural logarithms is: 

S * 

H' = -C (pi In pi) (Ludwig and Reynolds 1988). 
i =1 



pools was undoubtedly due to the high abundance of the two dominant taxa (freshwater 
drum, Cyprinidae). 

Other taxa that were common in collections from each of the pools, albeit in low 

abundance, included Centrarchidae, Catastomidae, and Ictiobus/Carpiodes sp. from Pool 

18; Ictiobus/Carpiodes sp., Catastomidae, Common Carp (Cyprinus carpio), and 

Centrarchidae from Pool 22; and Centrarchidae, Ictiobus/Carpiodes sp., and Clupeidae 

from Pool 26. 

3.3 Temporal and Spatial Results 
3.3.1 Temporal Summary 
A presentation of seasonal sampling results is provided in Table 6. July was observed to 

be the peak month for larval fish collection, as densities averaged 0.99 fish/m3 (>47,000 

specimens collected). This result was consistent among the three pools sampled in which 

the combined fish density resulted in over 0.95 fish/m3 (over 15,000 larval fish collected 

per pool) during the month of July. Within Pool 18, larval fish densities were slightly 

lower in August (0.87 fish/m3) and lowest in June (0.24 fish/m3). In contrast, Pool 26 

larval fish densities were similar in June and August, with June densities (0.46 fish/m3) 

slightly higher than August densities (0.38 fish/m3). 

For dates with both day and night sample collections, larval fish densities were greater 

for samples collected during the daytime (Table 7). Diurnal samples contained an overall 

mean density of 0.68 fish/m3, while nocturnal samples contained an overall mean density 

of 0.44 fish/m3 (Table 7). Mean diurnal densities (0.64 - 0.70/m3) were consistently 

higher than that of nighttime samples (0.31 - 0.53/m3). There were no considerable 

differences in species composition between day and night samples during the 
diurnaVnocturnal sample periods. For all pools over the entire sampling period, diurnal 

samples contained an average density of 0.79 fish/m3, while nocturnal samples contained 

an average density of 0.44 fish/m3. 

3.3.2 Spatia I Summary 
Monthly sampling results for the upper and lower portions of each pool are presented in 

Table 8. Samples collected from the lower section of Pool 18 had lower mean densities 

in both June and August collections, relative to the upper pool. In contrast, July samples 

had a greater mean density within the lower portion of the pool relative to the upper pool. 



dominant taxa (i.e., freshwater drum, Cyprinidae, common carp, Ictiobus/Carpiodes sp., 

etc.). There were however, notable exceptions to this general trend. For example, 

channel catfish (Ictalurus punctatus) specimens were typically found to  have mean 

lengths between 15 and 17 mm, mean lengths of Hiodontidae were typically 19-22 mm, 

mean lengths of Lepisosteidae were between 20 and 25 mm, and Morone sp. had a mean 

length between 12-1 5 mm. 
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Table 1. Mean total density of larval fish (expressed as ~ o . / r n ~ )  collected in Pools 18, 22, and 26 of the Upper Mississippi 
River, Summer 200 1. Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Average Density (No./m ) 3 

Species June July August 
Cycleptus elongatus juvenile 0.001 

Catostornidae 
Catostomidae juvenile 

Centrarchidae 
Centrarchidae juvenile 

Ictalurus punctatus 
Clupeidae 

Clupeidae juvenile 
Cyprinus carpio 

Cyprinus carpio juvenile 
Cyprinidae 

Cyprinidae juvenile 
Notropis atherinoides juvenile 

Pylodictis olivaris 
Hiodontidae 

Hiodontidae juvenile 
Ictiobus/Carpiodes sp. 
Micropterus salmoides 

Micropterus salmoides juvenile 
Lepisosteidae 

Lepisosteidae juvenile 
Lepomis sp. juvenile 

Morone sp. 
Morone sp. juvenile 

Percidae 
Polydon spathula juvenile 

Sciaenidae 
Sciaenidae juvenile 

Unknown 0.013 0.013 0.015 



Table 2. Monthly density of larval fish (No. fish/m3) collected in Pools 18, 22, and 26 of the Upper Mississippi River, Summer 2001. 
Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Sample Location Sample ID Date Tow Time Volume Sampled Volume Sampled No. Fish Fish Density 
(Secnnds) Net 1 (mJ) Net 2 (m3) (No./mJ) 

Diurnal 

Pool 18 - Upper P1 8-U-RDB 6/13/01 600 356.17 355.88 45 0.06 

Pool 18 - Upper P 18-U-MC 6/13/01 600 474.60 476.06 58 0.06 

Pool 18 - Upper P1 8-U-LDB 6/13/01 600 481.16 472.85 84 0.09 

Diurnal 

Pool 18 - Lower PI%-L-LDB 6/13/01 600 432.83 472.94 114 0.13 

Pool 18 - Lower PI 8-L-MC 6/13/01 600 448.30 467.98 329 0.36 

Pool 18 - Lower PIS-L-RDB 6/13/01 600 424.67 473.53 3 2 0.04 

Diurnal 

Pool 22 - Upper P22-U-LDB 6/14/01 615 504.81 568.88 294 0.27 

Pool 22 - Upper P22-U-MC 6/14/01 600 448.42 453.09 169 0.19 

Pool 22 - Upper P22-U-RDB 6/14/01 600 425.79 418.91 173 0.20 

Diurnal 

Pool 26 - Upper P26-U-LDB 6/15/01 600 437.92 454.37 436 0.49 

Pool 26 - Upper P26-U-MC 6/15/01 585 480.95 451.21 770 0.83 

Pool 26 - Upper P26-U-RDB 6/15/01 600 415.07 402.92 314 0.38 

Diwnal 

Pool 26 - Lower P26-L-RDB 611 6/0 1 660 426.55 442.58 398 0.46 

Pool 26 - LOW P26-L-MC 6/16/01 600 456.02 436.57 237 0.27 

Pool 26 - Lower P26-L-LDB 6/16/01 675 476.90 476.71 275 0.29 

Mean Density (No./m3) for 6/13/01 Diurnal Sample Period 0.29 



Table 2. (cont.) Monthly density of larval fish (No, fishrm) collected in pools 18, 22, and 26 of the Upper Mississippi River, Summer 2001. Page 2 of 9 

Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Sample Location Sample ID Date Tow Time Volume Sampled Volume Sampled No. Fish Fish Density 
(Seconds) Net 1 (mJ) Net 2 (mJ) ( ~ o . / m ~ )  

Diurnal 

Pool 18 - Upper P 18-UD-RDB 612710 1 600 473.40 465.85 93 0.10 

Pool 18 - Upper P18-UD-MC 612710 1 600 467.20 465.85 239 0.26 

Pool 18 - Upper P 18-UD-LDB 612710 1 600 476.80 472.16 233 0.25 

Nocturnal 

Po01 18 - Uppet P18-UN-LDB 6/27/0 1 600 477.30 429.10 713 0.79 

Pool 18 - Upper PI 8-UN-MC 6/27/0 1 620 608.10 608.10 392 0.32 

Pool 18 - Upper P18-UN-RDB 6f2710 1 600 463.10 391.28 436 0.5 1 

Diurnal 

Pool 18 - Lower PI 8-LD-LDB 612710 1 600 480.90 459.29 206 0.22 

Pool 18 - Lower P18-LD-MC 612710 1 600 471.70 448.70 346 0.38 

Pool 18 - Lower P1 8-LD-RDB 6127101 600 473.30 457.05 98 0.11 

Diurnal 

Pool 22 - Upper P22-UD-LDB 6125101 600 462.83 461.61 997 1.08 

Pool 22 - Upper P22-UD-MC 612510 1 600 463.57 462.05 894 0.97 

Pool 22 - Upper P22-UD-RDB 612510 1 600 468.99 458.51 543 0.59 

Nocturnal 

Pool 22 - Upper PZZ-UN-LDB 6/25/01 600 466.48 440.83 413 0.46 

Po01 22 - Upper PZZUN-MC 6/25/01 600 511.71 499.31 371 0.37 

Pool 22 - Upper P22-UN-RDB 6/25/01 600 484.60 462.98 586 0.62 



Table 2. (cont.) Monthly density of larval fish (No. f i s h 3 )  collected in pools 18, 22, and 26 of the Upper Mississippi River, Summer 2001. page 3 of 9 

Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Sample Location Sample ID Date Tow Time Volume Sampled Volume Sampled No. Fish F'ish Density 
Net 1 (mJ> Net 2 (mJ) ( ~ o . / r n ~ )  

Diurnal 

Pool 22 - Lower P22-LD-LDB 6/25/01 600 444.39 394.84 391 0.47 

Pool 22 - Lower P22-LD-MC 6/25/01 620 466.76 426.74 585 0.65 

Pool 22 - Lower P22-LD-RDB 6/25/01 600 458.49 449.52 870 0.96 

Nocturnal 
Pool 22 - Lower P22-LN-RDB 6/26/0 1 630 545.63 518.61 195 0.47 

Pool 22 - Lower P22-LN-MC 6/26/0 1 600 487.93 475.47 151 0.16 

Pool 22 - Lower PU-LN-LDB 6126101 600 553.50 517.38 109 0.10 

Diurnal 
Pool 26 - Upper P26-UD-RDB 612910 1 600 466.84 457.62 894 0.97 

Pool 26 - Upper P26-UD-MC 612910 1 600 468.80 46 1.48 923 0.99 

Pool 26 - Upper P26-UD-LDB 612910 1 600 476.88 453.40 135 0.15 

Diurnal 

Pool 26 - Lower P26-LD-RDB 612910 1 600 475.93 465.49 266 0.28 

Pool 26 - Lower P26-LD-MC 612910 1 600 49 1.04 46 1.67 459 0.48 

Pool 26 - Lower P26-LD-LDB 612910 1 600 460.24 452.54 773 0.85 

Nocturnal 
Pool 26. Lower P26-LN-RDB 6/30/01 600 539.75 478.91 219 0.2 1 

Po01 26. Lower P26-LN-MC 6/30/01 600 471.04 458.34 190 0.20 

Pool 26 - Lower P26-LN-LDB 6/30/0 1 600 462.66 453.87 489 0.53 

Mean Density (No./m3) for 6/27/01 Diurnal/Nocturnal Sample Period 0.45 



Table 2. (cont.) Monthly density of larval fish (No. fish/m3) collected in pools 18, 22, and 26 of the Upper Mississippi River, Summer 2001. page 4 of 9 

Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Sample Location Sample ID Date Tow Time Volume Sampled Volume Sampled No. Fish Fish Density 

(Seconds) Net 1 (m3) Net 2 (mJ) (No./mJ) 

Diurnal 

Pool 18 - Upper P 18-UD-LDB 7110/01 600 440.34 440.13 868 0.99 

Po01 18 - Upper PIS-UD-MC 711 010 1 600 452.64 451.17 541 0.60 

Pool 18 - Upper P1 8-UD-RDB 711 010 1 600 438.19 432.67 43 8 0.50 

Diurnal 

Pool 18 - Lower Pl8-LD-LDB 7/1W01 600 439.63 397.08 450 0.54 

Pool 18 - Lower PI 8-LDMC 7/10/01 600 457.20 436.97 2,073 2.32 

Pool 18 - Lower P18-LD-RDB 7/10/01 600 456.80 453.17 274 0.30 

Diurnal 

Pool 22 - Upper P22-UD-LDB 71910 1 600 427.64 423.74 4,556 5.35 

Pool 22 - Upper P22-UD-MC 71910 1 600 431.88 406.78 482 0.57 

Pool 22 - Upper P22-UD-RDB 71910 1 600 446.61 435.91 707 0.80 

Diurnal 

Pool 22 - Lower P22-LD-RDB 71910 1 600 458.5 1 446.25 287 0.32 

Pool 22 - Lower P22-LD-MC 71910 1 610 459.98 356.71 260 0.28 

Pool 22 - Lower P22-LD-LDB 71910 1 600 438.11 435.87 134 0.15 

Diurnal 

Pool 26 - Upper P26-UD-LDB 711 210 1 600 421.40 420.43 1,244 1.48 

Pool 26 - Upper P26-UD-MC 71 1 210 1 600 450.85 450.64 1,191 1.32 

Pool 26 - Upper P26-UD-RDB 7/12/01 600 458.70 445.58 96 5 1.07 

Diurnal 

Pool 26 - Lower P26-LD-RDB 7/12/01 600 488.27 431.57 542 0.59 

Pool 26 - Lower P26-LD-MC 7/12/01 600 457.16 444.44 805 0.89 

Pool 26 - Lower P26-1.D-I.DR 711 2 0  1 600 437.41 432.07 1,330 1.53 

Mean Density (No./m3) for 7/11/01 Diurnal Sample Period 1.09 



Table 2. (cont.) Monthly density of larval fish (No. fiswm3) collected in pools 18, 22, and 26 of the Upper Mississippi River, Summer 2001. page 5 of 9 

Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Sample Location Sample ID Date Tow Time Volume Sampled Volume Sampled No. Fish Fish Density 

(Seconds) Net 1 (m3) Net 2 (mJ) (No./mJ) 

Diurnal 

Pool 18 - Upper PIS-UD-LDB 7i25iO 1 600 461.71 442.26 1,129 1.25 

Pool 18 - Upper P1 8-UD-MC 7/25/01 600 450.45 448.59 489 0.54 

Pool 18 - Upper P1 8-UD-RDB 7125101 600 43 1.27 422.77 857 1 .OO 

Nocturnal 

Pool 18 - Uppa P18-UN-LDB 712510 1 600 444.44 443.36 842 0.95 

Pool 18 - Upper P 1 8-UN-MC 70510 1 600 459.44 447.03 2% 0.33 

Pool 18 - Upper P18-UN-RDB 7/25/01 600 429.94 428.87 319 0.37 

Diurnal 

Pool 18 - Lower P1 8-LD-LDB 712510 1 630 449.52 446.59 992 1.11 

Pool 18 - Lower P1 8-LD-MC 712510 1 600 460.74 449.71 1,921 2.11 

Pool 18 - Lower P 18-LD-RDB 7125101 600 453.59 45 1.65 2,843 3.14 

Nocturnal 

Pool 18 - Lower PI 8-LN-LDB 70610 1 600 485.72 457.79 65 0.07 

Pool 18 - Lower Pl&LN-MC 712610 1 600 461.76 417.98 196 0.22 

Pool 18 - Lower Pl8-LN-RDB 7126JO 1 600 435.83 434.82 675 0.78 

Diurnal 

Pool 22 - Upper P22-UD-LDB 712310 1 600 439.84 439.46 1,682 1.91 

Pool 22 - Upper P22-UD-MC 712310 1 600 45 1.63 451.12 1,183 1.31 

Pool 22 - Upper P22-UD-RDB 712310 1 600 475.74 475.24 512 0.54 

Nocturnal 

Pool 22 - Upper P2Z-UN-LDB 712410 1 600 436.74 465.64 887 0.98 

Pool 22 - U p p ~  P22-UN-MC 7/24/0 1 600 469.58 450.20 3 84 0.42 

Pool 22 - Upper P22-UN-RDB 7/24/0 1 600 469.75 456.80 834 0.90 



Table 2. (cont.) Monthly density of larval fish (No. f i s h 3 )  collected in pools 18, 22, and 26 of the Upper Mississippi River, Summer 2001. page 6 of 9 

Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Sample Location Sample ID Date Tow Time Volume Sampled Volume Sampled No. Fish Fish Density 
(Seconds) Net 1 (mJ) Net 2 (m') (~o./m') 

Diurnal 

Pool 22 - Lower PZ2-LD-RDB 712310 1 600 48 1.69 473.74 397 0.42 

Pool 22 - Lower P22-LD-MC 712310 1 600 471.12 468.91 75 1 0.80 

Pool 22 - Lower P22-LD-LDB 712310 1 600 471.21 468.21 684 0.73 

Nocturnal 
Pool 22 - Lower P22-LN-RDB 712310 1 600 479.43 476.78 1,681 1.76 

Pool22 - Lower P22-LN-MC 7/23/0 1 600 482.32 467.47 154 0.16 

Pool 22 - Lower P22-LN-LDB 7/23/01 600 472.89 45 1.27 680 0.74 

Diurnal 
Pool 26 - Upper P26-UD-LDB 712710 1 600 421.93 419.33 1,658 1.97 

Pool 26 - Upper P26-UD-MC 712710 1 600 443.25 419.35 783 0.91 

Pool 26 - Upper P26-UD-RDB 712710 1 600 445.98 415.13 982 1.14 

Nocturnal 

Pool 26 - Upper P26-UN-LDB 712710 1 600 461.04 451.50 1,694 1.86 

Pool 26 - Upper P26-UN-MC 7/27/0 1 600 441.99 422.05 977 1.13 

Pool 26 - Upper P26-UN-RDB 7/27/0 1 600 466.46 463.04 619 0.67 

Diurnal 

Pool 26 - Lower P26-LD-RDB 712710 1 600 460.41 457.37 603 0.66 

Pool 26 - Lower P26-LD-MC 712710 1 600 444.18 443.91 689 0.78 

Pool 26 - Lower P26-LD-LDB 712710 1 600 455.93 454.90 543 0.60 

Nocturnal 

Pool 26 - Lower P26-LN-RDB 7/28/01 600 428.93 426.65 450 0.53 

Pool 26 - Lower P26-LN-MC 7/28/0 1 600 440.64 439.50 374 0.42 

Pool 26 - Lower P26-LN-LDB 7/28/0 1 600 45 1.29 428.74 480 0.55 

Mean Density (No./m3) for 7/25/01 DiurnaUNodurnal Sample Period 0.94 



Table 2. (cont.) Monthly density of larval fish (No. fish/m3) collected in pools 18, 22, and 26 of the Upper Mississippi River, Summer 200 1. page 7 of 9 

Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Sample Location Sample ID Date Tow Time Volume Sampled Volume Sampled No. Fish Fish Density 
(Seconds) Net 1 (mJ) Net 2 (mJ) ( ~ 0 . h ~ )  

-- p- - pp -- - 

Diurnal 

Pool 18 - Upper P 18-UD-LDB 81810 1 600 420.56 410 11 3,419 4 12 

Pool 18 - Upper P 18-UD-MC 81810 1 600 418.43 333.07 1,904 2.53 

Pool 18 - Upper P18-UD-RDB 81810 1 600 443.42 421.61 916 1.06 

Diurnal 

Pool 18 - Lower PIS-LD-LDB 818/0 1 610 443.28 430.37 1,213 1.39 

Pool 18 - Lower P1 8-LD-MC 8/8/0 1 600 413.66 408.09 1,370 1.67 

Pool 18 - Lower PIS-LD-RDB &!Wl 600 432.52 407.88 1,955 2.33 

Diurnal 

Pool 22 - Upper P22-UD-LDB 81710 1 600 435.91 430.05 1,006 1.16 

Pool 22 - Upper P22-UD-MC 81710 1 600 426.06 419.82 1,062 1.26 

Pool 22 - Upper P22-UD-RDB 81710 1 600 447.60 442.18 823 0.92 

Diurnal 

Pool 22 - Lower P22-LD-RDB 8/7/0 1 600 471.48 459.10 987 1.06 

Pool 22 - Lower P22-LD-MC U710 1 600 463.61 437.52 1,335 1.48 

Pool 22 - Lower P2ZLD-LDB 8ffIO 1 600 454.37 450.47 760 0.84 

Diurnal 

Pool 26 - Upper P26-UD-LDB 81910 1 615 470.57 464.56 1,705 1.82 

Pool 26 - Upper P26-UD-MC 8/9/0 1 600 457.62 455.91 954 1.04 

Pool 26 - Upper P26-UD-RDB 81910 1 600 459.94 452.12 555 0.61 

Diurnal 
Pool 26 - Lower P26-LDRDB @9/0 1 600 469.75 464.14 44 0.05 

Pool 26 - LOW@ P26-LD-MC 8/9/0 1 600 468.97 456.71 103 0.11 

Po01 26 - Lower P26-LD-LDB 81910 1 600 460.05 463.82 181 0.20 

Mean Density (No./m3) for 8/08/01 Diurnal Sample Period 1.31 



Table 2. (cont.) Monthly density of larval fish (No. fish/m3) collected in pools 18, 22, and 26 of the Upper Mississippi River, Summer 2001. page 8 of 9 

Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Sample Location Sample ID Date Tow Time Volume Sampled Volume Sampled No. Fish Fish Density 
(Seconds) Net 1 (mJ) Net 2 (mJ) (iVo.lmJ) 

Diurnal 

Pool 18 - Upper P 18-UD-LDB 8/22/0 1 630 163.24 1 12.27 23 

Pool 18 - Upper P1 8-UD-MC 812210 1 630 146.46 91.64 9 

Pool 18 - Upper PI 8-UD-RDB 8122/0 1 630 137.86 119.10 72 

Nocturnal 

Pool 18 - Uppa P18-UN-LDB 812310 1 615 154.76 109.23 23 0.09 

Pool 18 - Upper P18-UN-MC 8M3/0 1 600 132.86 102.82 13 0.06 

Pool 18 - Upper P1 8-UN-RDB 8/23/01 615 165.91 147.84 38 0.12 

Diurnal 

Pool 18 - Lower P1 8-LD-LDB 8/22/0 1 630 110.16 108.68 60 0.27 

Pool 18 - Lower P18-LD-MC 8/2ZO 1 615 109.06 96.81 5 1 0.25 

Pool 18 - Lower PI 8-LD-RDB 8/22/0 1 615 96.13 80.92 190 1.07 

Nocturnal 

Pool 18 - Lower P 18-LN-LDB 8l2310 1 600 135.75 95.01 26 0.11 

Pool 18 - Lower P18-LN-MC 8/23/0 1 600 135.77 106.11 9 0.04 

Pool 18 - Lower PI 8-LN-RDB 812310 1 615 147.18 105.54 26 0.10 

Diurnal 

Pool 22 - Upper P22-UD-LDB 8/20/0 1 600 405.43 402.79 199 0.25 

Pool 22 - Upper P22-UD-MC 8/20/0 1 600 440.43 436.61 3 42 0.39 

Pool 22 - Upper P22-UD-RDB 8/20/0 1 600 455.49 431.80 709 0.80 

Nocturnal 
Pool 22 - U p j ~  P22-UN-JJ3B 8121m 1 600 346.85 328.58 28 1 0.42 

Pool 22 - Upper PZ2-W-MC 812 1/0 1 600 418.47 401.49 398 0.49 

Pw122 - Upper P22-UN-RDB 8/21/01 600 431.17 419.82 636 0.75 



Table 2. (cont.) Monthly density of larval fish (No. fish/m3) collected in pools 18, 22, and 26 of the Upper Mississippi River, Summer 200 1. page 9 of 9 

Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Sample Location Sample ID Date Tow Time Volume Sampled Volume Sampled No. Fish Fish Density 
(Seconds) Net 1 (mJ) Net 2 (mJ) ( ~ o . / m ~ )  

Diurnal 
Pool 22 - Lower P22-LD-RDB 812010 1 600 418.21 413.72 306 0.37 

Pool 22 - Lower P22-LD-LDB 812010 1 600 420.98 295.04 52 0.07 

Nocturnal 
Po01 22 - LOWW P22-LX-RDB 8/20/0 1 600 442.37 422.79 202 0.23 

Pool 22 - Lower P22-LN-MC 8/20/0 1 601) 439.84 426.38 217 0.25 

Po01 22 - Lower P22-LN-LDB 8/21/01 600 362.59 352.48 21 1 0.30 

Diurnal 
Pool 26 - Upper P26-UD-LDB 812410 1 600 414.23 408.38 368 0.45 

Pool 26 - Upper P26-UD-MC 812410 1 600 431.13 427.71 325 0.38 

Pool 26 - Upper P26-UD-RDB 812410 1 600 434.12 411.76 263 0.3 1 

Diurnal 
Pool 26 - Lower P26-LD-RDB 812410 1 600 418.36 404.76 56 0.07 

Pool 26 - Lower P26-LD-MC 812410 1 600 417.37 430.77 13 1 0.15 

Pool 26 - Lower P26-LD-LDB 812410 1 600 427.77 411.08 270 0.32 

Nocturnal 

Pool 26 - Lower P26-LN-RDB 8/25/01 600 427.52 418.07 248 0.29 

Pool 26 - Lower P26-LN-MC 8/25/01 600 439.29 428.17 52 0.06 

Pool 26 - Lower P26-LN-LDB 8iZSIO 1 600 444.69 435.05 94 0.11 

Mean Density flo./m3) for 8/22/01 DiurnaVNocturnal Sample Period 0.28 

*Note: P 18-UN-MC (612710 l), P1 8-LN-RDB (612810 l), P 18-LN-MC (612810 l), and P 18-LN-LDB (612810 1 ) - Volume sampled is the same for both nets due to 

mechanical problems with one of the Flowmeters. 



Table 3. Mean density of larval fish (No. fish/m3) collected in Pool 18 of the Upper Mississippi River, Summer 2001. 
Contract No. DACW25-00-D-0005. Work Order No. 0005. 

Species Total Abundance Mean Density rno./m3) 
Cycleptus elongatus juvenile 1 0.001 

Catostomidae 
Catostomidae juvenile 

Centrarchidae 
Centrarchidae juvenile 

Ictalurus punctatus 
Clupeidae 

Clupeidae juvenile 
Cyprinus carpio 

Cyprinidae 
Cyprinidae juvenile 

Nofropis afherinoides juvenile 
Pylodictis olivaris 

Hiodontidae 
Hiodontidae juvenile 

Ictiobus/Carpiodes sp. 
Micropterus salmoides juvenile 

Lepisosteidae 
Lepisosteidae juvenile 
Lepomis sp. juvenile 

Morone sp. 
Morone sp. juvenile 

Percidae 
Sciaenidae 
Unknown 714 0.022 

Total Abundance 30,597 
Species Richness 

Mean Density (No./m3) 
Shannon Diversity Index 



Table 4. Mean density of larval fish (No. fish/m3) collected in Pool 22 of the Upper Mississippi River, Summer 2001. 
Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Species Total Abundance Mean Density @o./m3) 
Catastomidae 3 02 0.010 
Centrarchidae 219 0.005 

Centrarchidae juvenile 5 0.002 
Ictalurus punctatus 9 0.002 

Clupeidae 95 0.005 
Clupeidae juvenile 4 0.001 
Cyprinus carpio 226 0.007 

Cyprinus carpio juvenile 1 0.001 
Cyprinidae 13,639 0.286 

Cyprinidae juvenile 192 0.016 
Pylodictis olivaris 1 0.001 

Hiodontidae 67 0.006 
Ictiobus/Carpiodes sp. 637 0.016 
Micropterus salmoides 1 0.001 

Lepisosteidae 5 0.001 
Morone sp. 76 0.007 

Morone sp. juvenile 1 0.001 
Percidae 3 1 0.003 

Polydon spathala juvenile 1 0.001 
Sciaenidae 17,957 0.371 

Sciaenidae juvenile 1 0.001 
Unknown 505 0.013 

Total 33,975 
Species Richness 12 

Mean Density (No./m3) 0.71 
Shannon Diversity Index 1.03 



Table 5. Mean density of larval fish (No. fish/m3) collected in Pool 26 of the Upper Mississippi River, Summer 2001. 
Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Species Total Abundance Mean Density ( ~ o . / m ~ )  
Catastomidae 74 0.003 

Catastomidae juvenile 
Centrarchidae 

Centrarchidae juvenile 
Ictalurus punctatus 

Clupeidae 
Clupeidae juvenile 
Cyprinus carpio 

Cyprinus carpio juvenile 
Cyprinidae 

Cyprinidae juvenile 
Hiodontidae 

Ictiobus/Carpiodes sp. 
Lepisosteidae 

Lepisosteidae juvenile 
Morone sp. 

Morone sp. juvenile 
Percidae 

Sciaenidae 
Unknown 270 0.007 

Total 29,707 
Species Richness 

Mean Density (No./m3) 
Shannon Diversity Index 



Table 6. Summary of temporal sampling results of larval fish within Pools 18,22, and 26 of the Upper Mississippi hver,  Summer 2001. 
Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Location June July August 

Total Fish 4,012 15,268 11,317 
Pool 18 

Mean Density (No. fish/m3) 0.24 0.95 0.87 

Total Fish 
Pool 22 

Mean Density (No. fish/m3) 

Total Fish 
Pool 26 

Mean Density (No. fish/m3) 

Total Fish 

Mean Density (No. fishlm5) 



Table 7. Summary of diurnal and nocturnal sampling results for dates with both diurnal and nocturnal sampling of larval 
fish in Pools 18, 22, and 26 of the Upper Mississippi River, Summer 2001. Contract No. DACW25-00-D-0005, Work 
Order No. 0005. 

Location Diurnal Sampling Nocturnal Sampling 

Total Fish 9,851 4,663 
Pool 18 

Mean Density (No. fish/m3) 0.69 0.3 1 

Total Fish 11,374 
Pool 22 

Mean Density (No. fish/m3) 0.70 

Total Fish 
Pool 26 

Mean Density (No. fish/m3) 0.64 

Total Fish 3 1,346 

Mean Density (No. fish/m3) 0.68 



Table 8. Summary of temporal sampling results of larval fish within upper and lower reaches in Pools 18,22, and 26 of the Upper 
Mississippi River, Summer 2001. Contract No. DACW25-00-D-0005. Work Order No. 0005. 

Location June July August 
Total Fish 2,293 5,779 

Pool 18 - Upper 
6,417 

Mean Density (No. fish/m3) 0.27 0.73 0.93 

Total Fish 1,719 9,489 
Pool 18 - Lower 

4,900 

Mean Density (No. fish/rn3) 0.2 1 1.18 0.80 

Total Fish 4,440 
Pool 22 - Upper 

Mean Density (No. fish/m3) 0.53 

Total Fish 3,477 5,028 
Pool 22 - Lower 

4,347 

Mean Density (No. fish/m3) 0.43 0.59 0.55 

Total Fish 4,338 
Pool 26 - Upper 

Mean Density (No. fish/m3) 0.53 

Total Fish 
Pool 26 - Lower 

3,306 5,816 1,179 

Mean Density (No. fish/m3) 0.40 0.73 0.15 

Total Fish 19,573 

Mean Density (No. fish/m? 0.39 



Table 9. Summary of spatial and diurnal and nocturnal sampling results of larval fish in Pools 18,22, and 26 of the Upper Mississippi River, Summer 2001 
Contract No. DACW25-00-D-0005, Work Order No. 0005. 

I I Diurnal Sampling I Nocturnal Sampling I 
Location 

Total Fish 
Pool 18 - Upper 

Mean Density (No. fish/m3) 

Total Fish 
Pool 18 - Lower 

Mean Density (No. fish/m3) 

Left Bank* Main Chamel Right Bank* * 
5,756 3,240 2,42 1 

1.13 0.67 0.50 

Total Fish 
Pool 22 - Upper 

Mean Density (No. fish/m3) 

Total Fish 
Pool 26 - Upper 

Mean Density (No. fishim3) 

Left Bank* Main Chamel Right Bank** 
1,578 70 1 793 

0.61 0.23 0.33 

3,035 6,090 5,392 

0.61 1.18 1.16 

Total Fish 
Pool 22 - Lower 

Mean Density (No. fish/m3) 

21 1 293 1,087 

0.1 1 0.12 0.33 

8,734 4,132 3,467 

1.67 0.78 0.64 

Mean Density (No. ffih/m3) 0.93 0.77 0.66 0.52 0.28 0.50 

1,581 1,153 2,056 

0.62 0.42 0.76 

2,5 18 3,412 3,022 

0.48 0.63 0.55 

f otal Fish Pool 26 - Lower 
Mean Density (No. fishim3) 

*Left Bank = Left Descending Bank 
**Right Bank = Right Descending Bank 

1,000 522 2,378 

0.38 0.19 0.82 

Total Fish 28,961 24,244 20,184 8,177 4,559 8,154 

3,372 2,424 1,909 

0.63 0.45 0.35 

1,063 616 917 

0.40 0.23 0.34 



Table 10. Daytime larval fish density expressed as No. fish/m3 for taxa collected during the June 13,2001 sample 
period (+I- 3 days) on the Upper Mississippi River. Contract No. J>ACW25-00-D-0005, Work Order No. 0005. 

Species 
Catostomidae 
Centrarchidae 

Clupeidae 
Cyprinus carpio 

Cyprinidae 
Hiodontidae 

Lepisosteidae 
Morone sp. 

Percidae 
Sciaenidae 
Unknown 

Total Density (No./m3) 

- --- - -  
Lower Pool 

Left Bank Main Channel Right Bank 
0.003 0.001 

Pool 22 

Upper Pool 
Left Bank Main Channel IZlght Bank 

0.012 0.007 0.004 

Species 
Catostornidae 
Centrarchidae 

Clupeidae 
Cyprinus carpio 

Cyprinidae 
Hiodontidae 

Ictiobus/Carpoides sp. 
Morone sp. 

Percidae 
Sciaenidae 
Unknown 

POI 
Upper Pool 

Left Bank Main Channel Right Bank 
0.006 0.002 

Species 
Catostomidae 

Catostomidae juvenile 
Centrarchidae 

Clupeidae 
Cyprinus carpio 

Cyprinus carpio juvenile 
Cyprinidae 

Hiodontidae 
IctiobusKarpoides sp. 

Morone sp. 
Percidae 

Sciaenidae 
Unknown 

Total Density (No./m3) 0.61 0.23 0.20 0.27 0.19 0.20 

Lower Pool 
Left Bank Main Channel Right Bank 

0.012 0.006 
0.002 0.003 
0.006 0.034 

0.017 0.009 0.073 
0.067 0.028 0.014 
0.002 0.010 0.008 
0.005 0.01 1 0.001 

0.006 0.020 
0.001 0.001 
0.482 0.125 0.03 5 
0.021 0.037 0.008 

Lower Pool 
Left Bank Main Channel Right Bank 

0.008 0.009 
0.001 

0.010 0.021 0.046 
0.013 0.004 0.020 
0.014 0.024 0.045 

0.001 
0.029 0.004 0.017 
0.003 0.006 0.006 
0.002 0.006 0.003 

0.001 0.001 
0.208 0.189 0.304 
0.001 0.008 0.007 

Upper Pool 
Left Bank Main Channel Right Bank 

0.002 0.012 0.005 
0.005 0.002 
0.009 0.002 0.001 
0.033 0.01 1 0.005 
0.140 0.050 0.047 
0.016 0.008 0.019 
0.001 0.001 
0.008 0.002 0.01 1 
0.007 0.001 0.005 
0.053 0.071 0.095 

0.030 0.014 

Total Density (~o./m') 0.29 0.27 0.46 



Table 11. Daytime larval fish density expressed as No.  fish/m3 for taxa collected during the June 2 7 , 2 0 0 1  sample period 

(+I- 3 days) on  the Upper Mississippi River. Contract No.  DACW25-00-D-0005, Work Order No.  0005.  

Species 
Catostomidae 

Catostomidae juvenile 
Centrarchidae 

lctalurus puncrafus 
Clupeidae 

Cyprlnus carpro 
Cyprinidae 

Cyprinidae juvenile 
Hiodontidae 

Ictlobus/Carpo~des sp. 
Morone sp. 

Percidae 
Sciaenidae 
Unknown 

Centrarchidae 
Clupeidae I 
Species 

Catostomidae 

Cyprinus carpio juvenile 
Cyprinidae 
Hiodontidae 

Icriobus/Carpordes sp. 
M~croprems salmoides 

Total Density (No.lm3) 0.22 0.38 0.11 0.25 0.26 0.10 

Pool 
Lower Pool 

Left Bank Main Channel Right Bank 

0.001 0.003 0.003 

0.00 1 
0.002 0.003 0.001 
0.005 0.010 0.024 

0.001 0.00 1 
0.001 

0.210 0.356 0.076 
0.001 

Lower Pool 
Left Bank Main Channel Right Bank 

0.004 0.001 0.003 

Lepisosteidae 
Morone sp. 

Percidae 
Sciaenidae 

Total Density (No.lm3 

18 
Upper Pool 

Left Bank Main Channel Right Bank 
0.006 
0.002 
0.002 0.002 

0.001 
0.001 0.005 

0.024 0.019 0.014 
0.045 0.015 0.03 1 
0.003 

0.00 1 
0.006 0.002 0.001 
0.003 0.002 0.003 
0.001 
0.152 0.213 0.040 

0.002 0.001 

122 
Upper Pool 

Left Bank Main Channel Right Bank 
0.001 0.002 0.004 
0.001 0.005 0.002 
0.004 0.003 
0.002 0.004 

0.001 
0.333 0.025 0.023 
0.002 0.001 0.002 
0.015 0.029 0.017 

0.001 
0.001 0.002 
0.005 0.005 

Pool 26 

Species 
Catostomidae 
Centrarchidae 

Clupeidae 
Cyprinus carplo 

Cyprinidae 
Hiodontidae 

Icfiobus/Carpordes sp. 
Lzpisosteidae 
Morone sp. 

Morone sp. juvenile 
Sciaenidae 
Unknown 

Total Density (No.lm3) 0.85 0.48 0.28 0.15 0.99 0.97 

Lower Pool 
Left Bank Main Channel Right Bank 

0.004 0.006 
0.033 0.028 0.017 

0.023 0.020 0.006 

0.001 0.002 
0.001 

0.784 0.424 0.253 
0.001 0.001 

Upper Pool 
Left Bank Main Channel Right Bank 

0.002 
0.001 0.002 
0.002 0.001 
0.002 
0.027 0.002 0.005 
0.001 

0.003 
0.001 0.001 

0.002 0.001 
0.001 
0.107 0.982 0.95 1 
0.001 0.006 



Table 12. Nighttime larval fish density expressed as No. fish/m3 for taxa collected during the June 27,2001 sample period 
(+/- 3 days) on the Upper Mississippi River. Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Pnnl 1 R - 
Lower Pool 1 Upper Pool 

Species I Left Bank Main Channel Right Bank I Left Bank Main Channel Right Bank 

1 Catostomidae 1 0.001 0.003 0.007 1 0.004 0.002 0.012 

Catostomidae juvenile 
Centrarchidae 

Clupeidae 
Cyprinus carpio 

Cyprinidae 
Ictiobus/Carpoides sp 

Micropterus salmoides juvenile 
Lepisosteidae 
Morone sp. 

Percidae 
Sciaenidae 
Unknown 

Total Density ( N o . / d  

Pool 22 

Species 
Catostomidae 
Centrarchidae 

Clupeidae 
Cyprinus carpio 

Cyprinidae 
Polydicfis olivarzs 

IctiobuKarpoides sp. 
Morone sp. 

Morone sp. juvenile 
Percidae 

Polydon sparhula juvenile 
Sciaenidae 
unknown 

Lower Pool 
Left Bank Main Channel Right Bank 

0.003 0.003 0.002 
0.001 0.005 

0.003 
0.004 0.001 0.001 
0.007 0.018 0.181 

Upper Pool 
Left Bank Main Channel Right Bank 

0.002 0.009 0.008 

Total Density (No./m3) 0.10 0.16 0.47 0.46 0.37 0.62 

Pool 26 

Species 
Catostomidae 

Catostomidae juvenile 
Centrarchidae 

Icta~urus punclarus 
Clupeidae 

Clupeidae juvenile 
Cyprinus carplo 

Cyprinus carpio juvenile 
Cyprinidae 

Cyprinidae juvenile 
Hiodontidae 

Ictiobus/Carpoides sp. 
Morone sp. 
Sciaenidae 
unknown 

T .nwer Pnnl 

Left Bank Main Channel Right Bank 
0.004 0.001 

Upper Pool 
Left Bank Main Channel Right Bank 

Total Density (No./m3) 0.53 0.20 0.21 0.64 0.15 0.16 



Table 13. Daytime larval fish density expressed as No. fish/rn3 for taxa collected during the July 11,2001 sample period (+I- 3 
days) on the Upper Mississippi River. Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Species 
Cycleptus elongatus juvenile 

Catostomidae 
Catostomidae juvenile 

Centrarchidae 
Clupeidae 

Clupeidae juvenile 
Cyprinus carplo 

Cyprinidae 
Cyprinidae juvenile 

, Nofropis afherinoldes juvenile 
Polydictis olivaris 
Hiodontidae juvenile 

Ictiobus/Carpo~des sp. 
Lepisosteidae juvenile 

Morone sp. 
Morone sp. juvenile 

Percidae 
Sciaenidae 
Unknown 

Total Density ( ~ o . / r n ~ )  

Pool 
Lower Pool 

LefiBank MainChannel RightBank 

0.001 0.008 0.018 

0.031 0.013 0.036 
0.013 0.002 0.007 
0.007 
0.019 0.011 0.008 
0.072 0.054 0.080 
0.010 

0.001 

0.004 0.002 0.003 
0.001 
0.008 0.003 
0.00 1 
0.001 
0.371 2.219 0.147 

0.004 0.002 

18 
Upper Pool 

LeftBank MainChannel RightBank 
0.001 

0.005 0.003 0.083 
0.00 1 

0.049 0.044 0.123 
0.020 0.004 0.014 

0.017 0.017 0.007 
0.410 0.143 0.145 
0.001 0.00 1 

0.001 

0.001 
0.010 0.029 

0.00 1 

0.471 0.378 0.078 
0.007 0.023 

Species 
Catostomidae 
Centrarchidae 

Centrarchidae juvenile 
Clupeidae 

Cyprinus carpio 
Cyprinidae 

Cyprinidae juvenile 
Ictiobus/Carpoides sp. 

Lepisosteidae 
Morone sp. 

Percidae 
Sciaenidae 
Unknown 

0.54 2.32 0.30 0.99 0.60 0.50 

Pool 26 

Total Density ( N o . / d  0.15 0.28 032 5.35 0.57 0.80 

Pool 22 

Species 
Catostomidae 
Centrarchidae 

Centrarchidae juvenile 
Clupeidae 

Clupeidae juvenile 
Cyprinus carpio 

Cyprinidae 
Cyprinidae juvenile 

Ictiobus/Carpoides sp. 
Lepisosteidae juvenile 

Sciaenidae 
Unknown 

Lower Pool 
Lefi Bank Main Channel Right Bank 

0.003 0.001 0.010 

0.001 0.003 
0.002 0.011 

0.009 0.022 0.150 

0.005 0.005 0.002 
0.001 

0.007 
0.134 0.252 0.133 
0.002 

Upper Pool 
Left Bank Main Channel Right Bank 

0.018 0.016 0.016 
0.035 0.005 0.002 
0.00 1 
0.006 0.001 0.006 
0.007 0.001 0.005 
3.553 0.085 0.238 
0.001 
0.002 0.002 0.006 

0.004 
0.003 

1.704 0.465 0.523 
0.020 0.002 

Total Density @o./mS) 1.53 0.89 0.59 1.48 132  1.07 

Lower Pool 
Left Bank Main Channel Right Bank 

0.005 0.006 0.010 

0.014 0.002 
0.003 

0.004 
0.047 0.016 0.01 1 

0.007 0.004 0.005 

1.45 1 0.864 0.559 
0.002 0.001 

Upper Pool 
Left Bank Main Channel Right Bank 

0.001 0.006 0.007 
0.014 0.004 0.012 

0.002 
0.013 0.003 0.002 

0.004 
0.001 

0.588 0.1 13 0.066 
0.002 

0.005 0.006 0.003 
0.001 

0.855 1.176 0.974 
0.001 0.002 0.002 



Table 14. Daytime larval fish density expressed as  No .  fish/rn3 for taxa collected during the July 25, 2001 sample period 
(+I- 3 days) on the Upper Mississippi River. Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Pool 22 

Pool 18 

Species 
Catostomidae 
Centrarchidae 

Centrarchidae juvenile 
Clupeidae 

Cyprinus carpio 
Cyprinidae 

Cyprinidae juvenile 
Ictiobus/Carpoides sp. 

Percidae 
Sciaenidae 
Unknown 

Total Density (No./m3) 0.73 0.80 0.42 1.91 1.31 0.54 

Species 
Catostomidae 
Centrarchidae 

Clupeidae 
Clupeidae juvenile 
Cyprinus carpio 

Cyprinidae 
Ictiobus/Carpoides sp. 

Percidae 
Sciaenidae 
Unknown 

Total Density (No./m3) 1.11 2.11 3.14 1.25 0.54 1.00 

Lower Pool 
Left Bank Main Channel Right Bank 

0.008 0.080 0.116 
0.059 0.063 0.052 
0.001 

0.001 0.002 

0.789 1.075 2.474 
0.001 

0.004 
0.247 0.842 0.444 
0.002 0.048 0.048 

Upper Pool 
Left Bank Main Channel Right Bank 

0.009 0.002 0.004 
0.034 0.008 0.01 1 

0.001 0.002 
0.907 0.407 0.896 

0.001 
0.002 0.002 0.009 

0.004 
0.279 0.1 19 0.074 
0.017 0.002 0.007 

Lower Pool 
Left Bank Main Channel Right Bank 

0.050 0.053 
0.001 0.010 0.009 

0.002 
0.001 

0.002 0.002 
0.310 0.356 0.331 
0.013 0.01 1 0.001 

0.350 0.362 0.052 
0.004 0.005 0.017 

Pool 26 

Upper Pool 
Left Bank Main Channel Right Bank 

0.001 0.006 
0.016 0.002 0.003 
0.003 0.004 

0.002 0.001 0.001 
0.544 0.092 0.172 
0.008 0.002 0.001 

0.001 
1.327 1.207 0.323 
0.01 1 0.006 0.026 

Species 
Catostomidae 
Centrarchidae 

Clupeidae 
Cyprinidae 

IctiobudCarpoides sp. 
Percidae 

Sciaenidae 
Unknown 

Total Density ( ~ o . / m ~ )  0.60 0.78 0.66 1.97 0.91 1.14 

Lower Pool 
Left Bank Main Channel Right Bank 

0.001 
0.016 0.015 0.017 
0.001 
0.446 0.313 0.386 
0.001 0.001 

0.001 
0.120 0.440 0.248 
0.012 0.005 0.005 

Upper Pool 
Left Bank Main Channel Right Bank 

0.055 0.007 0.013 
0.001 0.002 
0.61 1 0.326 0.33 1 

0.001 
0.007 
1.294 0.573 0.783 
0.002 0.013 



Table 15. Nighttime larval fish density expressed a sNo .  fish/m3 for taxa collected during the July 25,2001 sample 

period (+I- 3 days) on  the Upper Mississippi River. Contract No. DACW25-00-D-0005, Work Order No.  0005. 

S ecies 
Catostomidae . 

Catostomidae juvenile 
Centrarchidae 

I Centrarchidae juvenile 
Ictalurus punctatus 

Cyprinus carpio 
Cyprinidae 

Cyprinidae juvenile 
IctiobusKarpoides sp. 
Lepomis sp. juvenile 

Sciaenidae 
Unknown 

Total Density (No./m3) 

Pool 18 
Lower Pool 

Left Bank Main Channel Right Bank 
0.005 

0.001 
0.009 0.025 

0.001 0.001 
0.001 0.060 
0.046 0.157 0.508 

0.001 0.047 
0.001 0.005 

0.006 
0.019 0.044 0.079 
0.001 0.009 0.041 

Species 
Catostomidae 
Centrarchidae 

Centrarchidae juvenile 
Ictalurus punctatus 

Clupeidae 
Clupeidae juvenile 
Cyprinus carpio 

Cyprinidae 
Cyprinidae juvenile 

Ictiobus/Carpoides sp. 
Percidae 

Sciaenidae 
Unknown 

Upper Pool 
Left Bank Main Channel Right Bank 

0.004 
0.002 

0.003 0.008 0.006 
0.002 
0.001 0.001 0.015 

0.616 0.227 0.289 
0.010 

0.004 0.029 

0.255 0.070 0.024 
0.061 0.012 0.006 

Species 
Catostomidae 

0.07 0.22 0.78 0.95 0.33 0.37 

Total Density (No./m3) 0.74 0.16 1.76 0.98 0.42 0.90 

Pool 22 

Centrarchidae 
Ictalurus punctatus 

Clupeidae 
Cyprinidae 

Ictiobus/Carpoides sp. 
Sciaenidae 
Unknown 

Lower Pool 
Left Bank Main Channel Rght Bank 

0.005 
0.007 
0.002 

0.001 

0.001 
0.002 0.002 0.010 
0.413 0.099 1.125 

0.024 0.014 0.176 

0.255 0.036 0.408 
0.036 0.01 1 0.028 

Lower Pool 
Left Bank Main Channel Right Bank 

0.001 
0.003 0.01 1 
0.001 

0.202 0.122 0.144 
0.002 0.007 0.001 
0.335 0.294 0.368 
0.001 0.002 0.001 

Upper Pool 
Left Bank Main Channel Right Bank 

0.003 0.004 0.018 
0.002 

0.003 0.003 0.002 
0.001 

0.001 
0.003 0.001 

0.482 0.082 0.452 
0.007 0.008 
0.016 0.002 0.004 

0.002 
0.451 0.312 0.407 
0.020 0.01 1 0.002 

Upper Pool 
Left Bank Main Channel Right Bank 

0.002 0.001 

Total Density (No./m3) 0.55 0.42 0.53 



Table 16. Daytime larval fish density expressed as No. fish/m3 for taxa collected during the August 8, 2001 sample 
period (+I- 3 days) on the Upper Mississippi River. Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Total Density (No./m3) 1.39 1.67 2.33 4.12 2.53 1.06 

Species 
Catostomidae 
Centrarchidae 

Cyprinus carpio 
Cyprinidae 
Sciaenidae 
Unknown 

L 

- 

Lower Pool 
Left Bank Main Channel Right Bank 

0.008 0.017 0.007 
0.030 0.009 0.032 

0.001 
1.158 1.328 2.076 
0.183 0.256 0.201 
0.009 0.058 0.008 

Pool 22 

- - - -  

Upper Pool 
Left Bank Main Channel Right Bank 

0.008 
0.014 0.015 0.005 

0.005 0.001 
3.501 2.053 0.993 
0.450 0.456 0.044 
0.150 0.004 0.008 

Species 
Catostomidae 
Centrarchidae 

Clupeidae 
Cyprinidae 

Cyprinidae juvenile 
Ictiobus/Carpoides sp. 

Percidae 
Sciaenidae 
Unknown 

Pool 26 

Species 
Catostomidae 
Centrarchidae 

Cyprinidae 
Percidae 

Sciaenidae 
Unknown 

Total Density (TVo./m3) 0.84 1.48 1.06 1.16 1.26 0.92 

Lower Pool 
Left Bank Main Channel h g h t  Bank 

0.056 0.01 1 0.001 
0.003 0.002 0.002 

0.190 0.276 0.482 
0.007 0.045 
0.018 

0.559 1.160 0.469 
0.007 0.032 0.061 

Upper Pool 
Left Bank Main Channel Right Bank 

0.006 
0.008 0.002 0.008 

0.001 
0.582 0.352 0.462 

0.001 0.001 
0.001 
0.546 0.891 0.435 
0.017 0.009 0.018 

Lower Pool 
Left Bank Main Channel Right Bank 

Total Density (h'o./m3) 0.20 0.11 0.05 1.82 1.04 0.61 

0.016 0.009 0.005 
0.098 0.027 0.039 

0.080 0.076 0.010 
0.001 

Upper Pool 
Left Bank Main Channel Right Bank 

0.001 
0.025 0.008 0.01 1 
0.233 0.140 0.120 
0.004 0.001 
1.559 0.882 0.474 
0.002 0.014 0.002 



Table 17.  Daytime larval fish density expressed a s  No. fish/m3 for taxa collected during the  August 22 ,2001  sample 
period (+I- 3 days) on the Upper Mississippi River. Contract No. DACW25-00-D-0005, Work Order No. 0005. 

I Species 
Catostomidae 

Pool 18 

Centrarchidae 
Cyprinus carpio 

Cyprinidae 
Cyprinidae juvenile 

Sciaenidae 
Unknown 

Species 
Catostomidae 

Cyprinidae 
Sciaenidae 
Unknown 

Total Density (~o./mJ) 

Species 
Catostomidae 

Total Density (No./m3) 0.27 0.25 1.07 0.08 0.04 0.28 

Lower Pool 
Left Bank Main Channel Right Bank 

0.110 0.039 0.271 
0.165 0.209 0.734 

0.068 

Centrarchidae 
Clupeidae 

Cyprinus carpio 
Cyprinidae 

IctiobusKarpoides sp. 
Percidae 

Sciaenidae 
Unknown 

Upper Pool 
Left Bank Main Channel Right Bank 

0.070 
0.058 0.013 0.058 
0.022 0.025 0.152 
0.004 

Total Density (No./m3) 

Lower Pool 
Left Bank Main Channel Right Bank 

0.005 0.002 

126 
Upper Pool 

Left Bank Main Channel Right Bank 
0.001 0.001 



Table 18. Nighttime larval fish density expressed as No. fish/m3 for taxa collected during the August 22,2001 sample 
period (+I- 3 days) on the Upper Mississippi River. Contract No. DACW25-00-D-0005, Work Order No. 0005. 

Species 
lclalurus punctarus 

Cyprinus carpio 
Cyprinidae 

Cyprinidae juvenile 
Sciaenidae 
Unknown 

Total Density (No./m3) 

Centrarchidae 
Clupeidae juvenile 

- --.-. 

Cyprinus carpio 
Cyprinidae 

Cyprinidae juvenile 
Ictiobus/Carpoides sp. 

Sciaenidae 
Sciaenidae juvenile 

Unknown 

Total Density (No./ml) 

Lower Pool 
Left Bank Main Channel Right Bank 

Species 
Catostomidae 

Upper Pool 
Left Bank Main Channel Right Bank 

0.003 

Centrarchidae 
Cyprinus carpio 

Cyprinidae 
Cyprinidae juvenile 

Ictiobus/Carpoides sp. 
Sciaenidae 
Unknown 

Total Density (No./m3) 

Lower Pool 
Left Bank Main Channel Right Bank 

Upper Pool 
Left Bank Main Channel Right Bank 



Table 19. Average lengths (rnrn) and length ranges of larval fish collected from Pool 18 of the Upper Mississippi River, Summer 
2001. Contract No. DACW25-00-D-0005, Work Order No. 0005. 

June July August 
Species Mean (Min-Max) Mean (Min - Max) Mean (Min-Max) 

Cycleptus elongatus juvenile 54.00 NIA 

Catastomidae 7.93 (3 -27) 3.57 (2- 18) 2.69 (2-3) 

Catastomidae juvenile 29.33 (28-3 1) 26.33 (16-43) 
Centrarchidae 8.13 (5-14) 9.81 (4-5 8) 5.18 (4- 12) 

Centrarchldae juvenile 21.00 (1 6-26) 
Ictalurus punctatus 16.00 NIA 17.18 (1 5-20) 17.00 NIA 

Clupeidae 12.37 (4-2 1) 16.34 (7-24) 
Clupeidae juvenile 25.17 (22-28) 
Cyprinus carpio 6.63 (4-16) 6.52 (5-9) 7.14 (7-8) 

Cyprinidae 6.00 (4-1 1) 6.58 (3 -43) 5.79 (4-58) 
Cyprinidae juvenile 53.67 (47-59) 31.94 (1 8-74) 25.00 NIA 

Notropis atherinoides juvenile 68.00 NIA 
Pylodictis olivaris 10.00 NIA 

Hiodontidae 20.00 (1 3 -27) 
Hiodontidae juvenile 70.00 NIA 

Ictiobus/Carpiodes sp. 7.08 (5-1 1) 6.84 (4-9) 
Microptents salmoides juvenile 44.00 NIA 

Lepisosteidae 22.50 (2 1 -24) 
Lepisosteidae juvenile 75.00 NIA 
Lepomis sp. juvenile 23.80 (20-33) 

Morone sp. 13.24 (7-27) 14.20 (1 1-22) 

Morone sp. juvenile 40.00 N/A 
Percidae 14.38 (4-33) 6.00 (5-7) 

Sciaenidae 8.53 (3-16) 5.29 (3-1 1) 5.82 (3-1 1) 



Table 20. Average lengths (rnm) and length ranges of larval fish collected Gom Pool 22 of the Upper Mississippi River, Summer 
2001. Contract No. DACW25-00-D-0005, Work Order No. 0005. 

June J ~ Y  August 
Species Mean (Min - Max) Mean (Min - Max) Mean (Min - Max) 

Catastomidae 6.55 (3-23) 3.0 (2-6) 3.29 (2-13) 
Centrarchidae 6.72 (4-25) 6.91 (4-16) 5.55 (4-1 1) 

Centrarchidae juvenile 22.00 (14-39) 
Ictalurus punctatus 16.44 (14-18) 

Clupeidae 7.03 (4-14) 14.36 (4-25) 7.00 NIA 
Clupeidae juvenile 24.33 (2 1-27) 68.00 N/A 
Cyprinus carpio 6.78 (4-50) 7.3 1 (5-12) 7.18 (6-8) 

Cyprinus carpio juvenile 30.00 NIA 
Cyprinidae 6.04 (4-12) 6.41 (3-24) 6.12 (4-1 5) 

Cyprinidae juvenile 24.14 (18-30) 26.72 (16-71) 
Pylodictis olivaris 13.00 NIA 

Hiodontidae 19.98 (9-37) 
Ictiobus/Carpiodes sp. 7.25 (4-10) 7.44 (5-9) 5.95 (4-8) 
Micropterus salmoides 3 1 .OO NIA 

Lepisosteidae 21.75 (2 1-22) 25.00 NIA 
Morone sp. 15.34 (4-26) 12.67 (1 1-16) 

Morone sp. juvenile 33.00 N/A 
Percidae 5.94 (4- 15) 6.00 (4-8) 7.00 NIA 

Polydon spathula juvenile NIA 
Sciaenidae 7.72 (3-18) 8.27 (3-15) 6.42 (3-15) 

Sciaenidae juvenile 19.00 NIA 



Table 21. Average lengths (rnm) and length ranges of larval fish collected from Pool 26 of the Upper Mississippi River, Summer 
200 1. Contract No. DACW25-00-D-0005, Work Order No. 0005. 

June J ~ Y  August 
Species Mean (Min-Max) Mean (Min-Max) Mean (Min - Max) 

Catastomidae 7.73 (3-21) 4.53 (2-1 5) 7.79 (2-20) 
Catastomidae juvenile 43 .00 (32-54) 

Centrarchidae 5.43 (4-1 2) 6.06 (3-16) 5.10 (3-10) 
Centrarchidae juvenile 15.00 (14-16) 
Ictalurus punctatus 17.21 (1 5-26) 15.75 (15-16) 

Clupeidae 10.28 (4-25) 13.31 (5-27) 10.00 (8-1 2) 
Clupeidae juvenile 62.50 (62-63) 24.14 (1 9-29) 
Cyprinus carpio 6.95 (5-23) 7.40 (7-8) 8.21 (6-1 1) 

Cyprinus carpio juvexllle 27.00 (1 9-37) 
Cyprinidae 6.18 (4- 15) 5.40 (3-16) 5.51 (3-16) 

Cyprinidae juvenile 23 .00 NIA 16.50 (15-18) 25.33 (2 1-3 1) 
Hiodontidae 21.20 (8-49) 

Ictiobus/Carpiodes sp. 7.52 (5-12) 7.07 (4-9) 7.00 (5-8) 
Lepisosteidae 23.00 (1 9-27) 

Lepisosteidae juvenile 30.00 NIA 
Morone sp. 15.21 (4-23) 

Morone sp. juvenile 42.00 NIA 
Percidae 12.67 (5 -2 9) 5.86 (4-7) 5.20 (5-6) 

Sciaenidae 8.84 (3-19) 6.35 (3 -75) 6.38 (3 -5 5) 
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REPLY TO 
ATEMTION OF 

DEPARTMENT OF THE ARMY 
ROCK ISLAND DISTRICT, CORPS OF ENGINEERS 

CLOCK TOWER BUILDING - P.O. BOX 2004 
ROCK ISLAND, ILLINOIS 61204-2004 

http://www.mvr.usace.army.mil 
May 14, 2001 

SUBJECT: Task Order for Contract No. DACW25-00-D-0005. 
For the Evaluation of Larval Fish Diversity and Abundance, 
Upper Mississippi River 

Environmental Science & Engineering Inc. 
ATTN: Stephen R. Carter 
3199 Riverport Tech Center Drive 
St. Louis, Missouri 63043 

Dear Mr. Carter: 

Enclosed is the scope of work for subject task order. 
We now request that you submit your proposal for the 
required services in accordance with the attached scope of 
work. 

It is requested that your proposal be returned to this 
office by close of business May 21, or sooner. Your proposal 
may be mailed to the above address, faxed to (309) 794-5172, 
Attn: Beth Crawford or e-mailed to 
Beth.A.Crawford@usace.army.mil. The proposal should be 
based upon hourly rates and percentages in the basic 
contract and all materials required for this project should 
be itemized under "Other Significant Cost". 

Should you have additional questions please do not 
hesitate to contact Beth Crawford, Contract Specialist at 
309 /794 -5828 .  

Sincerely, 

Enclosures Elizabeth A. Crawford 
Contract Specialist 
Contracting Division 



Harding ESE 
,x$ ,Sd&CTEC c%pP$.G4p<? 

Harding ESE, Inc. 
3199 Riverport Tech Center Drive 
St. Louis, MO 63043 

Telephone: 3141209-5900 
Fax: 31 41209-5929 
Home Page: www.rnadec.com 

May 21,2001 

Ms. Elizabeth A. Crawford 
Contract Specialist 
Rock Island District, Corps of Engineers 
Contracting Division 
Clock Tower Building - P.O. Box 2004 
Rock Island, IL 6 1204-2004 

Re: Evaluation of Larval Fish Diversity and Abundance, Upper Mississippi River. Task 
Order for Contract No. DACW25-00-D-005 

Dear Ms. Crawford: 

Enclosed please find the cost estimates to perform Upper Mississippi River larval fish 
field sampling, laboratory analysis and report preparation. 

Per our telephone conversation with Mr. Ronald Pulcher on May 18,2001, please make 
the following changes to the final scope of work: 

1. Delete paragraph number 5.2.10.10. Thls is the same as paragraph number 5.2.10.6, 

2. Change the second to last sentence in paragraph 5.2.3 to "Every sampling date 
marked with an asterisk in para. 5.2.1, the contractor shall, in addition to the samples 
collected during the day, collect one nocturnal sample at each of the eighteen (18) 
sampling sites between 2200 hours (on the date prior to or of the diurnal sample) 
and 0500 hours on the date of or following the diurnal sample." 

Additionally, Harding ESE will use Rose Bengal stain to facilitate the removal of 
ichthyoplankton larvae from collected debris. 

Due to the minimal time frame provided for project mobilization, present high-water 
conditions and resulting limited river launch access, Hardmg ESE anticipates that the 
May sampling event will not be able to be conducted. Therefore, Harding ESE has 
provided an additional cost estimate worksheet omitting the May field effort as well as 
the associated data analysis and report preparation. 

To assure that all field sampling is performed safely and in accordance with Harding 
ESEYs health and safety requirements, the Corps' proposed field personnel have been 
upgraded to include a Fisheries Biologist I during daytime field efforts. Additionally, we 
have upgraded both team members for the night sampling, to increase the level of 
experience needed to efficiently and safely perform tasks during the more hazardous and 
disorienting conditions. 



Page 2 

A category was not provided for an "appropriate" ichthyoplankton identification 
specialist, therefore we have chosen to use the Wildlife~Endangered Sp. Biologist I 
category as it most closely agrees with the rate of our ichthyoplankton taxonomic 
specialist's rate. 

If you need additional information or clarification, please feel free to contact us at 3 14- 
209-5900. 

Sincerely, 

Harding ESE, Inc. 

M. Brent McClane 
Senior Project Scientist 

Enclosures 

Stephen R. Carter 
Vice President 

N.\DATA\MKTGWROP\Rock Island - IchthyoplanktonWon Used Cost sheets & Old DocumentsW Ichthyo E-mail Cover and Assumpt~ons.doc 



Harding ESE 
Harding ESE, Inc. 
3199 Riverport Tech Center Drive 
St. Louis, MO 63043 

Telephone: 3141209-5900 
Fax: 314J209-5929 
Home Page: wnw.rnactec.com 

May 25,2001 

Ms. Elizabeth A. Crawford 
Contract Specialist 
Rock Island District, Corps of Engineers 
Contracting Division 
Clock Tower Building - P.O. Box 2004 
Rock Island, IL 61204-2004 

Re: Evaluation of Larval Fish Diversity and Abundance, Upper Mississippi h v e r .  
Task Order for Contract No. DACW25-00-D-005 

Dear Ms. Crawford: 

Please find enclosed our final negotiated cost proposal to perform Upper Mississippi 
River larval fish field sampling, laboratory analysis and report preparation agreed upon 
by Harding ESE and Rock Island District on May 25,200 1. 

During our telephone negotiations, Mr. Ronald Pulcher made numerous changes to the 
scope of work (SOW) that were agreed upon by both parties. Following negotiations, 
Mr. Pulcher sent us the revised SOW via e-mail. We have reviewed the revised SOW 
and find everything in order. I am enclosing the final SOW with this correspondence to 
provide confirmation of the SOW that we have agreed to. 

Once again, we appreciate that opportunity to provide technical assistance to the Rock 
Island District. If you need addtional information or clarification, please feel free to 
contact us at 3 14-209-5900. 

Sincerely, 

Harding ESE, Inc. 

M. Brent McClane 
Senior Project Scientist 

Stephen R. Carter 
Vice President 

Enclosures 



Harding ESE 
A MACTEC COMPANY 

Harding ESE, Inc. 
3199 Riverport Tech Center Dr. 
St. Louis, MO 63043 

Telephone: 31 41209-5900 
Fax: 31 41209-5929 
Home Page: www.mactec.com 

August 27,2001 

US Army Corps of Engineers, Rock Island 
Attn: Elizabeth Crawford 
P.O. Box 2004 
Clock Tower Bldg. 
Rock Island, 6 1204-2004 

Re: Upper Mississippi River Ichthyoplankton Study Contract # DACW25-00-D-0005 

Dear Ms. Crawford: 

Please hnd enclosed with th~s letter a Harding ESE, Inc. invoice for costs associated with the 200 1 Upper 
Mississippi River Ichthyoplankton Survey. These charges are labor and other direct costs associated with 
the field surveys conducted in late July and August. 

If you have any questions please feel free to contact me at 3 141209-5913. 

Sincerely, 

Harding ESE, Inc. 

yohn S. Vile 
Project Manager 

Enclosure 



Harding ESE 
A MACTEC COMPANY 

Harding ESE, Inc. 
3199 Riverport Tech Center Dr. 
St. Louis, MO 63043 

Telephone: 3141209-5900 
Fax: 3141209-5929 
Home Page: www.mactec.com 

October 1 1,2001 

US Army Corps of Engineers, Rock Island 
Am: Elizabeth Crawford 
P.O. Box 2004 
Clock Tower Bldg. 
Rock Island, IL 6 1204-2004 

Re: Upper Mississippi River Ichthyoplankton Study Contract # DACW25-00-D-0005 

Dear Ms. Crawford: 

Please find enclosed with this letter a Harding ESE, Inc. invoice for costs associated with the 2001 Upper 
Mississippi River Ichthyoplankton Survey. These charges are labor costs associated with the laboratory 
sample evaluation of larval fish collected in the fieId,swveys conducted in late July and August The 
invoice reflects the charges for the first fifty liters of pre-preservation sample evaluated. 

If you have any questions please feel free to contact me at 3 141209-59 13. 

Sincerely, 

Harding ESE, Inc. 

$.3, s.v& 
hn S .  Vile 

Project Manager 

Enclosure 



Harding ESE 
A MACTEC COMPANY 

Harding ESE, Inc. 
31 99 Riverport Tech Center Dr. 
St. Louis, MO 63043 
Telephone: 3141209-5900 
Fax: 3141209-5929 

October 18,200 1 

ATTN: Mr. Ron Pulcher, PM-A 
US h y  Corps of Engineers 
Rock Island District 
P.O. Box 2004 
Clock Tower Building 
Rock Island, I .  61204-2004 

Re: Contract DACW25-00-D-0005 
Delivery Order No.: 0005 

Dear Mr. Pulcher: 

As requested, please find enclosed a resubmitted invoice for the above referenced project 
for the period of May 30,2001 to October 1 1,200 1. 

Please feel free to contact either me or John Vile if you need additional information or 
clarification regarding this issue. 

William Elzinga, MS U 
Principal Investigator 



Harding ESE 
A MACTEC COMPANY 

Harding ESE, Inc. 
31 99 Riverport Tech Center Or. 
St. Louis, MO 63043 

Telephone: 3141209-5900 
Fax: 31 41209-5929 
Home Page: www.rnactec.csm 

November 5,200 1 

US Army Corps of Engineers, Rock Island 
Am: Elliott Stefanik 
P.O. Box 2004 
Rock Island, IL 61204-2004 

Re: Upper Mississippi River Ichthyoplankton Study Contract # DACW25-00-D-0005 

Dear Mr. S tefanik: 

Please find enclosed the larval fish density information for the selected samples, along with the proposed 
revision to the larval fish sample processing protocol. In addition, I have provided comparison data 
pertaining to splitting picked samples. To date, Harding ESE, Inc. has completed the picking of 94 samples 
and the identification of 89 samples. 

Should you require any additional information or if you have any questions please feel free to contact me at 
3 14/209-5913. 

Sincerely, 

Harding ESE, Inc. 

J-fh,: > i,& 
I 
John S. Vile 
Project Manager 

Enclosure 



--s-- 

Harding ESE 
A MACTEC COMPANY 

Harding ESE, Inc. 
3199 Riverport Tech Center Dr. 
St. Louis. MO 63043 

Telephone: 3141209-5900 
Fax: 3141209-5929 
Home Page: www.rnactec.com 

December 1,2001 

US Army Corps of Engineers, Rock Island 
Attn: Elliott Stefan& 
P.O. Box 2004 
Rock Island, IL 6 1204-2004 

Re: Upper Mississippi River Ichthyoplankton Study Contract # DACW25-00-D-0005 

Dear Mr. Stefanik: 

Please find enclosed the density data outlined in section 5.4.1 of the Scope of Work. Although the 
processing of the samples has been completed, this data is still preliminary, as the QAIQC procedures are 
still ongoing. The final invoices for the sample evaluation will be sent out Monday 121310 1. 

If you have any questions please feel free to contact me at 3 141209-59 13. 

Sincerely, 

Hardmg ESE, Inc. 

ohn S. Vile 
Project Manager 

Enclosure 



Harding ESE 
A MACTEC COMPANY 

Harding ESE, Inc. 
31 99 Riverport Tech Center Dr. 
St. Louis, MO 63043 

Telephone: 3141209-5900 
Fax: 3141209-5929 
Home Page: www.mactec.com 

December 3,200 1 

Attn: Mr. Ronald Pulcher, PM-A 
US Army Corps of Engineers 
Rock Island District 
P.O. Box 2004 
Clock Tower Bldg. 
Rock Island, IL 61204-2004 

Re: Upper Mssissippi River Ichthyoplankton Study Contract # DACW2540-D4005 

Dear Mr. Pulcher: 

Please find enclosed with this letter a Hardmg ESE, Inc. invoice for costs associated with the 2001 Upper 
Mississippi River Ichthyoplankton Survey. These charges are labor costs associated with the laboratory 
sample evaluation of larval fish collected in the field surveys conducted in late July and August. The 
invoice reflects the charges for the retnainingl.4 liters of pre-preservation sample evaluated. 

If you have any questions please feel free to contact me at 3 141209-5913. 

Sincerely, 

Harding ESE, Inc. 

Project Manager 

Enclosure 



Harding ESE 
A MACTEC COMPANY 

Harding ESE, Inc. 
3199 Riverport Tech Center Dr. 
St. Louis, MO 63043 

Telephone: 31 41209-5900 
Fax: 3141209-5929 
Home Page: www.rnactec.com 

December 3,200 1 

Attn: Mr. Ronald Pulcher, PM-A 
US Army Corps of Engineers 
Rock Island District 
P.O. Box 2004 
Clock Tower Bldg. 
Rock Island, IL 6 1204-2004 

Re: Upper Mississippi River Ichthyopiankton Study Contract # DACW25-00-D-0005 

Dear Mr. Pulcher: 

Please find enclosed with this letter a Harding ESE, Inc. invoice for costs associated with the 2001 Upper 
Mississippi River Ichthyoplankton Survey. These charges are labor costs associated with the laboratory 
sample evaluation of larval fish collected in the field syveys conducted in late July and August The 
invoice reflects the charges for the second fifty liters of pre-preservation sample evaluated. 

If you have any questions please feel free to contact me at 3 141209-5913. 

Sincerely, 

Harding ESE, Inc. 

ohn S. Vile 
Project Manager 

Enclosure 



Harding ESE 
A MACTEC COMPAIVY 

Harding ESE, Inc. 
3199 Riverport Tech Center Dr. 
St. Louis. MO 63043 

Telephone: 31 41209-5900 
Fax: 31 41209-5929 
Home Page: www.rnactec.com 

December 21,200 1 

US Army Corps of Engineers, Rock Island District 
Mr. Elliott Stefanik 
Clock Tower Building 
P.O. Box 2004 
Rock Island, IL 6 1204-2004 

RE: Evaluation of Larval Fish Diversity and Abundance within Main Channel and 
Main Channel Border Habitats of 'Pools 18,22, and 26 of the Upper Mississippi 
River 

Dear Mr. Stefanik: 

Please find enclosed with this letter 10 copies of the draft report for the evaluation of 
larval fish diversity and abundance within main chatlnel and main channel border habitats 
of Pools 18, 22, and 26 of the Upper Mississippi River, produced under contract no. 
DACW25-00-D-0005, delivery order no. 0005. 

Should you have any questions regarding this draft report please contact John Vile or Bill 
Elzinga at 3 141209.5900. 

Sincerely, 

Harding ESE, Inc. 

Christine D. DuMey 
Project Biologist 

Enclosure 



Harding ESE 
A MACTEC COMPANY 

Harding ESE, Inc. 
3199 Riverport Tech Center Dr. 
St. Louis. MO 63043 

Telephone: 3141209-5900 
Fax: 3 1412095929 
Home Page: www.rnactec.com 

January 4,2002 

Attn: Mr. Ronald Pulcher, PM-A 
US Army Corps af Engineers 
Rock Island District 
P.O. Box 2004 
Clock Tower Bldg. 
Rock Island, IL 6 1204-2004 

Re: Upper Mississippi River Ichthyoplankton Study Contract # DACW25-00-D-0005 

Dear Mr. Pulcher: 

Please find enclosed with this letter a Harditig ESE, Inc. invoice for costs associated with the 2001 Upper 
Mississippi River Ichthyoplankton Swey.  These charges are labor costs associated with the draft report 
preparation and submittal. 

If you have any questions please feel free to contact me at 3141209-5913. 

Sincerely, 

Harding ESE, Inc. 

John S. Vile 
Project Manager 

Enclosure 



D E P A R T M E N T  OF THE ARMY 
ROCK ISLAND DISTRICT.  CORPS OF ENGINEERS 

CLOCK TOWER BUILDING - P.O. BOX 2004 
ROCK ISLAND. ILLINOIS 61204-2004 

March 1 1,2002 

Planning, Programs, and 
Project Management Division 

Mr. William Elzinga 
Principal Investigator 
Harding ESE, Inc. 
3 199 Riverport Tech Center Drive 
St. Louis, Missouri 63043 

Dear Mr. Elzinga: 

The Rock Island District of the U.S. Army Corps of Engineers (Corps) has reviewed your 
draA report entitled Evaluation of Lawal Fish Diversity and Abundance within Main Channel 
and Main Channel Border Habitats of Pools 18, 22, and 26 of the Upper Mississippi River dated 
December 21,2001. Harding ESE, Lnc., St. Louis, Missouri, prepared the report under Corps 
Contract DACW25-00-D-0005, Work Order No. 0005. 

This draft report is rejected under Paragraphs 7.1.4,7.1.5 and 7.3 of the main contract 
Scope of Work because of the significant number of minor changes required and because of the 
omission of Standard Form 298. Please prepare and submit two corrected draft reports-within 
14 calendar days following the date of this letter - after adding Standard Fonn 298 and after 
making the editorial changes marked on the draft report copy found at Enclosure 1. One larger 
editorial change is found on the diskette at Enclosure 2. 

If you have any questions regarding this matter, please call me at telephone 3091794-5384, or 
write to me at our address above, ATTN: Planning, Programs, and Project Management Division 
(Ron Pulcher). 

Sincerely, 

Ronald E. kulcher 
Authorized Representative 

of the Contracting Officer 
- Enclosures 



Harding ESE 
A MACTEC COMPANY 

Harding ESE, Inc. 
3199 Riverport Tech Center Dr. 
St. Louis. MO 63043 

Telephone: 3141209-5900 
Fax: 31 41209-5929 
Home Page: www.mactec.com 

March 27,2002 

US Army Corps of Engineers, Rock Island 
Attn: Elliott Stefanik 
P.O. Box 2004 
Rock Island, IL 6 1204-2004 

Re: Evaluation of Larval Fish Density and Diversity within Main Channel and Main Channel 
Border Habitats of Pools 18,22, and 26 of the Upper Mississippi River. 
Contract No. DACW25-00-D-0005 Delivery Order No. 0005 

Dear Mr. Stefamk: 

Please find enclosed with this letter 2 copies of the revised draft report for the evaluation of larval fish 
density and diversity within main channel and main channel border habitats of Pools 18, 22, and 26 of the 
Upper Mississippi River. 

If you have any questions regarding this draft report, please contact me at 3 141209-5913. 

Sincerely, 

Harding ESE, Inc. 

fohn S. Vile 
Project Manager 

Enclosure 



D E P A R T M E N T O F  THE A R M Y  
ROCK ISLAND DISTRICT. CORPS OF ENGINEERS 

CLOCK TOWER BUILDING - P.O. BOX 2004 
ROCK ISLAND, ILLINOIS 61204-2004 

June 28,2002 

Planning, Programs, and 
Project Management Division 

Mr. William Elzinga 
Principal Investigator 
Harding ESE, Inc. 
3 199 Riverport Tech Center Drive 
St. Louis, Missouri 63043 

Dear Mr. Elzinga: 

The Rock Island District of the U.S. Army Corps of Engineers (Corps) has reviewed the 
draft report entitled Evaluation of Larval Fish Density and Diversity within Main Channel and 
Main Channel Border Habitats of Pools 18.22, and 26 of the Upper Mississippi River. Harding 
ESE, Inc., St. Louis, Missouri, prepared the report under Corps Contract DACW25-00-D-0005, 
Work Order No. 0005. 

Please submit the final reports after including an appendix for correspondence containing 
this letter (without enclosure), and incorporating the final edits made at Enclosure 1 .  

If you have any questions regarding this matter, please call Mr. Ron Pulcher of our Economic 
and Environmental Analysis Branch, telephone 3091794-5384, or write to our address above, 
ATTN: Planning, Programs, and Project Management Division (Ron Pulcher). 

Sincerely, 

Ronald E. Pulcher 
Authorized Representative 

of the Contracting Officer 

Enclosure 



Appendix B 

Scope of Work 



SCOPE OF WORK 
EVALUATION OF LARVAL FISH DIVERSITY AND ABUNDANCE WITHIN MAIN 

CHANNEL AND MAIN CHANNEL BOARDER HABITATS OF POOLS 18,22 AND 26 OF THE 
UPPPER MISSISSIPPI RIVER 

Contract No. DACW25-00-D-0005 Delivery Order No. 

May 2001 

I. CONTRACT PROVISIONS IN FORCE 

Provisions of the Scope of Work (SOW) in the main contract shall apply to this Work Order as required to fulfill the 
requirements of the main contract and to accomplish the work set out in the Specifications, below, and are not repeated 
here. 

11. PROJECT OBJECTIVE AND LOCATION 

The purpose of this project is to evaluate larval fish diversity and abundance within the planktonic dnft of main channel and 
main channel boarder habitats of Pools 18, 22 and 26 of the UMR (Upper Mississippi River). Pnmary tasks to be 
performed include: (1) perform a series larval drift transect samples across main channel (MC) and main channel boarder 
(MCB) habitats of Pools 18, 22 and 26 of the Upper Mississippi River; and (2) prepare a short technical report describing 
results of the survey. MC and MCB habitats are defined as in the Habitat Needs Assessment for the Upper Mississippi 
River Technical Report (Corps of Engineers 2000). 

3.1 This study is being conducted to fulfill regulatory requirements stipulated under the provisions of the National 
Environmental Policy Act of 1969 (NEPA) and associated regulations. 

3.2 The Contractor shall be responsible for securing all applicable sampling pennits from the State and federal 
Governments. 

IV. BACKGROUND 
The District (U.S. Army Corps of Engineers, Rock Island District) is directed by Congress to maintain a 2.75 meter 
(m) (9-foot) navigation channel on the UMR and IWW (Illinois Waterway). Maintenance of the navigation channel 
involves operating a series of Locks and Dams to maintain minimum pool elevations. 

The Upper Mississippi River-Illinois Waterway System Navigation Study ('UMR-IWW System Navigation Study', 
'Navigation Study') is a feasibility study addressing navigation improvement planning for the UMR and IWW 
navigation system for the years 2000-2050. The study assesses the need for navigation improvements at 29 lock and 
dam facilities (35 locks) on the UMR and 8 locks on the IWW and the impacts of providing these improvements. 

Navigation improvements associated with the Navigation Study would likely result in an increase in commercial 
navigation W i c  in the UMR and IWW. This increase in navigation traffic could result in adverse impacts to 
fisheries communities of the UMR and IWW. One way that fisheries communities may be adversely affected is through 
mortality of larval fish through propeller entrainment. To help characterize potential impacts from larval fish 
entrainment, the Corps has reviewed available data and pursued additional larval fish sampling to characterize larval 
fish drift within the UMR and IWW (Corps of Engineers 1999). Work performed under this SOW shall further 
augment this effort. 



V. STATEMENT OF WORKISPECIFICATIONS 

5.1 Samvlin~ Sites. Eighteen (18) separate sampling sites shall be divided evenly among six (6) separate linear 
sampling transects in UMR Pools 18,22 and 26. 

5.1.1 One linear transect is located in the upstream and one in the downstream section of each Pool. The 
location of each transect is found at Exhibit 1. 

5.1.2 At, or as close as practical to, each transect the Contractor shall establish one (1) sampling site within 
the MCB along the right side of the channel, one (1) MC sampling site within the MC, and one (1) 
sampling site within the MCB along the left side of the channel. MC and MCB on the Exhibit 1 maps 
date to the late 1980s; therefore, the Contractor shall rely upon the definitions of MC and MCB (as per 
the report referenced at Corps of Engmeers 2000) more so than on the details of the Exhibit 1 maps 
when establishing sampling sites. 

5.1.3 The Contractor shall utilize the same sample sites, to the extent possible, for each sampling date in the 
Sampling Schedule, below. 

5.1.4 Each sample collected shall be assigned a unique identification number. 

5.2 Samvlinp Collection Technique: The Contractor shall perform larval fish sampling at each of the eighteen (18) 
separate sampling sites. The Corps anticipates that sampling shall be performed by one (1) Fisheries Biologist 11, 
and one (1) Fisheries Biologist Intern. The following specifications shall apply for larval fish sampling at each of 
the samphg sites: 

5.2.1 Sampling Schedule: Samphg shall follow this schedule such that all sampling is conducted within 
+I- two days of the dates shown: 

5.2.2 Recordation of GPS Coordinates and Average River Depth: 

5.2.2.1 The Contractor shall record GPS coordinates at the starting point of each sampling site for 
each sample collected. 

August 
8 

22* 

June 
13 

27* 

5.2.2.2 Average River Depth at the sample collection site shall be recorded fiom measurements taken 
at the start, middle, and end of the sample run 

July 
11 

25* 

5.2.3 Diurnal and Nocturnal Sampling: For each sampling date shown in Para. 5.2.1, one sample shall be 
collected at each of the eighteen (18) sampling sites between 0900 and 1800 hours (diurnal sampling). 
For every sampling date marked with an asterisk in Para. 5.2.1, the Contractor shall, in addition to the 
samples collected during the day, collect one nocturnal sample at each of the eighteen (18) sampling 
sites between 2200 hours (on the date prior to or of the diurnal sample) and 0500 hours on the date of 
or following the diurnal sample. There shall be no difference in sampling protocol between d~urnal 
and nocturnal sampling. 

5.2.4 Sampling Direction: Larval fish sampling at each site shall occur with net openings facing in an 
upstream direction. 



5.2.5 Sampling with Paired Nets Combined As Single Sample: Sampling shall occur using two, 1-m 
diameter, 500-pm mesh ichthyoplankton nets. Contents collected from the two nets at each 
sampling site shall be combined immediately upon collection and treated as a single sample. 

5.2.5.1 Nets shall be as long as possible to minimize the pressure wave at the front of the net. 

5.2.5.2 Net dimensions shall be constant throughout execution of this Scope of Work. 

5.2.5.3 Nets shall be mounted from a boom attached to the bow of a boat and maintained so that 
the top of each net shall be approximately 10 cm below water surface. 

5.2.6 Pre-Preservation Sample Volume: 

5.2.6.1 Pre-Preservation Sample Volume shall not be calculated for each paired net, but for the two 
nets after combined and treated as a single sample (see Para. 5.2.5). 

5.2.6.2 The Pre-Preservation Sample Volume shall be measured and recorded to the nearest one- 
tenth (0.1) liter as measured before addition of the preservative solution. 

5.2.7 Sample Water Volume Measurement/Flow Meter: Total water volume for each sample shall be 
recorded as calculated from a flow meter placed in the mouth of a sample net for the duration of 
collection of each sample. 

5.2.7.1 Water entering the mouth of the net shall be maintained at velocities of approximately 1.0- 
1.5 metersfsecond. 

5.2.7.2 In high flow conditions, particularly in the MC, it may be necessary to allow the boat to 
partially flow with the current while still maintaining net openings facing in an upstream 
direction. 

5.2.8 Sample Collection Duration: Each sampling event at each individual sampling site shall last 
approximately 10 minutes (exact time shall be recorded to the nearest second by stopwatch). 

5.2.9 Sample Preservation: Each sample's larval fishes and drifting debris shall be preserved in 10% 
formalin or 95% ethanol. 

5.2.10 Sampling Log: A sampling log shall be maintained to record the following i n f o d o n  for each 
sample collected [Water quality parameters (bold type) shall be measured at a depth of 30 an]: 

5.2.10.1 unique identification number assigned to sample, 
5.2.10.2 technician(s) collecting the sample, 
5.2.10.3 GPS coork tes  at starting point, 
5.2.10.4 time and date of sample collection, 
5.2.10.5 sample collection duration in seconds (start/end), 
5.2.10.6 volumeofwater sampled, 
5.2.10.7 Pre-Preservation Sample Volume (nearest 0.1 liter)-see Paras. 5.2.5 & 5.2.6, 
5.2.10.8 Average River Depth at sample collection site from measurements at start, middle, and end 

of sample run, 
5.2.10.9 surface current velocity, 

5.2.10.10 water temperature, 
5.2.10.11 dissolved oxygen, and 
5.2.10.12 total suspended solids (as measured in Nephelometric turbidity units ~ W S ) ) .  



5.3 Sam~le Evaluation Sample evaluation shall be conducted on up to 324 liters of the Pre-Preservation Sample 
Volume. Sample Evaluation consists of sample sorting, fish identification, and fish measurement as set out below: 

5.3.1 Sample Sorting: Sample contents shall first be sorted to separate fish fiom other organic materials. 
Sorting of samples shall be performed by Fisheries Interns. 

5.3.2 Fish Identification: Fish sorted from within each sample shall then be identified by the appropriate 
specialist(s), following the keys of Auer (1982) and Holland-Bartels et al. (1990), to the lowest 
possible taxonomic category (most often to family or genus). 

5.3.3 Fish Measurements: Twenty-five (25) larval fish of each taxon identified shall be randomly 
selected from each sample and their individual total lengths shall be measured to the nearest 0.1 mm 
by Fisheries Interns. All fish from each taxon containing less than twenty-five (25) individuals within 
each sample shall be measured (total length) to the nearest 0.1 mm. 

5.4 Data analvsis. 

5.4.1 Measurement of Larval Fish Density. Data analysis for this project, including that for the 
technical report (as discussed below), shall include calculation of larval fish density (total and by 
taxon). 

5.4.1.1 Density shall be expressed as the number of individuals per cubic meter of water sampled 
@ = number/m3). 

5.4.1.2 Density shall be calculated and recorded for each sample. 

5.4.2 Data in Technical Report. 

5.4.2.1 The technical report shall summarize and discuss larval fish diversity and densities 
observed w i h  and amongst the three pools sampled. The report also shall discuss 
diversity and densities observed over time (sampling dates); between different sampling 
periods (i.e., diurnal vs. nocturnal samples); and habitat types (i.e., MC vs. MCB). 

5.4.2.2 Data shall be provided in a manner similar, but not limited, to that presented in Tables 7, 8, 
and 10, Table B and Table C of Exhibit 2. 

5.4.2.3 The Contractor shall include the sample log as an Appendix to the Technical Report 

5.4.2.3.1 The technical report shall include no less than 12 tables. 

5.5 Quality AssurancdQuality Control. Following Sample Evaluation, all  samples shall be saved for future 
reference until acceptance of the final report by the Corps. 

5.5.1 Samples shall be saved with at least one container for sorted and identified fish and one container 
for the remaining organic materials. 

5.5.2 Following receipt of the raw data from Sample Evaluation that accompanies billings as per 
paragraph 8.3.4, the District will request the contractor to transmit up to 3 samples (containers for 
both fish and organic materials) for daytime samples, and up to 6 samples (fish and organic 
materials) for daylnighttime samples, back to the District for external QAIQC review. 

5.5.3 Choice of samples to be transmitted shall be determined by the Project Biologist. 

VI. SPECIAL CONDITIONS 

6.1. The Contractor shall cany a marine band radio and cell phone while conducting field work to facilitate 
communication with the Lockmasters and approaching towboats. 

6.2. The marine band radio shall, at a minimum, be equipped with "safety and calling" channel 16 (frequency 156.8 
mhz), operating channel 14 (frequency 156.7 mhz) and bridge to bridge" channel 13 (frequency 156.65 mhz). 



6.3. When not being used to receive or transmit a message, the radio shall simultaneously monitor channels 13 and 16. 

W. REPORTS 

7.1 General: The Contractor shall prepare a brief technical report describing the survey methodology and results of the 
investigation outlined in Section V, above. Reporting requirements in the main contract Scope of Work shall apply 
unless otherwise set out in the Scope of Work for this delivery order. 

7.2 Interim Reports: Seven Interim Reports are required. 

7.2.1 Interim Reports shall be submitted by facsimile to the Corps Project Biologist within three (3) 
workmg days following each sampling date in paragraph 5.2.1, above. A hard copy of Interim 
Reports shall be mailed to the COR. 

7.2.2 Interim Reports shall consist of 

7.2.2.1 the SamplingLogs, 

7.2.2.2 a table summarizing the total Pre-Preservation Sample Volume (see Para 5.2.6) of all 
samples collected for the sampling date covered by the report, 

7.2.2.3 other information deemed relevant by the Contractor regarding the work accomplished. 

7.3 Draft and Final Reports: Ten (10) copies of the draft report are required. Thuty (30) copies of the final report are 
required. 

7.4 Scope of Work a Mandatory Report Appendix: This delivery order Scope of Work shall be included as a report 
appendix. 

VIIC. SCHEDULE 

8.1 Proiect Schedule - The following Project Schedule shall apply: 

Tasks - 
Date of Award 
Interim Report Submittals 
Complete Field Work 
Progress Phone Conference 
Raw Data form Sample Evaluation 
Draft Report Submittal 
Flnal Report Submittal 

Date - 
Block 3 of Form DD Form 1155 
Within 3 working days following each sampling date 
25 Aug 01 
15 July 01 
As per Para. 8.3.4, below 
15 Nov 01 
15 Dec 01 

8.2 Payment Schedule - The payment schedule shall be as follows: 

PAYMENT SCHEDULE 
Tasks Percent of Contract Amount* 

1) 50% field work completion 
2) 100% field work completion 
3) draft report submittal 
4) final report acceptance by Corps 

*: These percentages are applied to the contract amount MINUS the Sample Evaluatoin costs (Sample Evaluation is 
defined at Para. 5.3, above). 



8.3 Sample Evaluation Payment Schedule. 

8.3.1 Sample Evaluation costs shall be billed on actual liters of Pre-Preservation Sample Volume evaluated and at the 
per liter rate set out elsewhere in this delivery order. 

8.3.2 Billing may occur at any time the number of unbilled liters evaluated reaches fifty (50), the last billing 
excepted. 

8.3.3 In no case shall the number of liters evaluatedhilled exceed the 324 liters set out at Para. 5.3. 

8.3.4 The raw data from Sample Evaluation for all samples making up the liters billed must be furnished to the 
Project Biologst at the time of billing. 

M. COORDINATION 

9.1 Elliott Stefanik is the Project Biologist for this work. He may be reached by phone: 3091794-5285, FAX: 3091794-5 157, 
or E-mail: Elli0tt.L. Stefanik@,usace.armv.mil. 

9.2 Ronald E. Pulcher is the Contracting Officer's Representative (COR) for this work. He may be reached by email 
ronald.e.uulcher@,usace.army.mil, - PH: 3091794-5384, FAX: 309/794-5157, or US mail at Corps of Engineers, PO Box 
2004, Rock Island, Illinois 6 1204-2004. 

9.3 The Project Biologist shall be notified by the Contractor at least 48 hours prior to the commencement of field work 
within each Pool. 

9.4 Lockmasters at Lock and Dams 18, 22 and 26 shall be notified by the Contractor at least 24 hours prior to the 
commencement of fieldwork. Each Lockmaster also shall be contacted the day(s) of the survey to assure that they know 
the location of the survey team while on site. Phone numbers for Lock and Dam 26 is 6361899-1543. The phone number 
for Lock and Dam 22 is 57312214294. The phone number for Lock and Dam 18 is 3091873-2246. 

9.5 It is the Contractor's responsibility to contact the Project Biologist or other Corps personnel to determine current field 
conditions regarding water levels and other conditions that might affect initiation or completion of the survey. 

1. Six Maps Showing Sampling Transects for Use in Determining the Sampling Sites. (The Corps shall provide electronic 
version of these exhibits in ARC View format by close of business Friday, June 1, 2001.) 

2. Corps of Engineers. 1999. Abundance of Fishes in the Navigation Channels of the Mississippi and Illinois Rivers and 
Entrainment mortabty of adult fish caused by towboats. Prepared for the U. S. Army Corps of Engineers, St. Paul, Rock Island and 
St. Louis Districts. ENV Report 29, December 1999. 

XI. REFERENCES 

Auer, N.A. 1982. Identification of larval fishes of the Great Lakes basin with emphasis on the Lake Michigan drainage. Great 
Lakes Fishery Commission, Special Publication 82-3, Ann Arbor, Michigan. 

Corps of Engineers. 2000. Habitat Needs Assessment for the Upper Mssissippi River System: Techtllcal Report. Prepared for 
the U. S. Army Corps of Engineers, St. Louis District, St. Louis, Missouri. October, 2000. 

Corps of Engineers. 1999. Abundance of Fishes in the Navigation Channels of the Mississippi and Illinois Rivers and 
Entrainment mortality of adult fish caused by towboats. Prepared for the U.S. Army Corps of Engineers, St. Paul, Rock Island and 
St. Louis Districts. ENV Report 29, December 1999. 

Holland-Bartels, L., S. Littlejoh, and M. Hutson. 1990. A guide to larval fishes of the Upper Mississippi River. Minnesota 
Extension Service, University of Mtnnesota, St. Paul. 107 pp. 
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QA/QC Audit 



1 
Contract No. DACW25-00-D-0005, Work Order No. 0005 

- . - .- - --I 

QAQC AUDIT FORM 

Project Name: Rock Island Larval Fish Sampling 
Date: 912710 1 
Project Number: 5 10206 
CrewISampling Personnel: B. Fuhr, E. Westhus, J. Stahl, S. Sanborn (pickers) 
Auditor/Reviewers Name: 

Description of Work Performed: 
Conducted OAIOC analvsis of lo~book sample iars and labeling. and pro~er  ulacement of 
picked samples. Examined log book and samvles fiom 6/13/01 - 6/26/01. 

Review/Assessment of Performance: 
Technical Perforntance: 
h e  - 

sam~le. and the number of fish picked fiom each samvle jar. The pickers placed a label on each 
jar of fish identifying the sample and the number of fish picked and the pickers intials. The 
picked samples were taken fi-om the shelf with sam~les to be picked and placed on a picked shelf 
ready for OAIQC analvsis. Log book svecimen iars. and picked sam~le jar were in order and 
properly arranged. 

Safety: 
Proper procedures and precautions have been taken to avoid inhalation and contact with 
formalin. These procedures include the use of the hood. thoroughlv rinsing sample. wearing 
latex or nitrile gloves. and proper placement and storage of samples in a labeled ventilated area. 
Other: 

Corrective Measures Taken: 
Pickers shall vlace taue over stickers with picking info. to stickers do not come off of the 
appropriate sample jar. I 

Auditor: Date:$-d% 1 



Contract No. DACW25-00-D-0005, Work Order No. 0005 
- - - -  -, 

QAQC AUDIT FORM 

Project Name: Rock Island Larval Fish Sampling 
Date: 1 0/4/0 1 
Project Number: 5 10206.0100 
CrewISampling Personnel: John Vile, Christy Dumey, Bryan Fuhr 
AuditortReviewers Name: Bryan Fuhr 

Description of Work Performed: 
A total of 96 sample iars from were sent to Illinois Natural Historv Survey for picking. 
Conducted QAIOC analvsis of logbook, sarnvle iars and labelinn and proper placement of 
sam~le  jars for picking. 

ReviewIAssessment of Performance: 
Technical Performance: 
Each iar label was matched exactly to information from the ichthvoplankton ONOC logbook 
and original field data sheets (sample code. number of iars. collector initials. collection date and 
time). A chain of custody was completed and rechecked. and was signed by INHS employee 
when he picked up the samples. 

Safely: 
Jars were stored in a oroperlv ventilated warehouse on shelves labeled "all -jars contain 10% 
formalin solution." IHNS emplovee was also informed of the formalin solution. 

Other: 
NA 

Corrective Measures Taken: 
Five iars were missing the time of samuling on the label. This information was found from 
original field data sheets and written on the label. 



Contract No. DACW25-00-D-0005, Work Order No. 0005 
I 

QAQC AUDIT FORM 

Description of Work Performed: 
I d  
specimens from the following samples: 
P18-U-MC (6-13-01) Pl8-U-RDB (6-1 3 -0 1) 
P18-U-LDB (6-13-01) P18-L-MC (6-13-01) 
P18-L-RDB (6-13-0 1) P18-L-LDB (6-13-01) 
P22-U-MC (6-14-0 1) 

Project Name: 
Date: 
Project Number: 
Laboratory Personnel: 
AuditorIReviewers Name: 

Review/Assessment of Performance: 
Technical Performance: 
S~ecimens that had been processed had been sorted and ulaced into separate vials. labeled 
according to farnilv. In most cases. larval fish had been correctly identified and enumerated. 

specimens with tentative identifications. These specimens were examined and identified to 
g - r - e  
b a d e d  or damaged and were therefore correctly. unidentifiable. Specimens tentatively set 
aside as "indeterminate" were determined to be readilv identifiable below the farnilv level, 
Exam~les of such taxa included Common Cam and IctiobudCcnpiodes. 

Rock Island District Larval Fish Sampling 
9-28-0 1 
5 10206 
J. Vile, B. Fuhr (taxonomists) 
W. Elzinga 

Safety: 
Not observed 

Other: 
NA 

Corrective Measures Taken: 
c e  
discussed by examination of representative sample specimens and bv examining reference 
collection specimens. as needed. Consequently. such taxa were determined to be readily 
discernable in future samples bv both taxonomists. 

Date: ? / Z - / U ~  



Field Datasheets 



Site Information Weather Conditions: L% \I Y (F ,&LC 
statiw: Q I K - L - L D ~  ( 2  Time: /%{./ 

Net Flow M Volume of Water Sa 

End Units:&,4 0 
r n P Y  

00 Begin Units: Total Units: 
0 I f 6  t 4 

c v -  

TOW & sample ~nformation  re-preservation sample volume (L): ~ C V  -t- / s /g J 

Tow ~ i m e : w ) ~  Depth of Tow: / .? Number of JmEmed: ' 
Average fiver Depth (A): Start: / (7 Middle: / < End: / c( 
Water Quality Total Suspended Solids (NTU's): ,? 0 Temp (C): 37-12 
Surface Current Velocity ( d s ) :  1 DO (ppm): 7. 5 4 Conductivity: y @ 

I 
Gollectors 
Site 

I 

1 

Contract No. DACW25-00-D-0005, Work Order No. 0005 - 

Site Information Weather Conditions: 

Station: P )  % - L- Date: ~ / o  1 p/ Time: / G z 0  
r . i  , 

Net Flow Meteri Volume of Water Sam led- - : vnT voas-/ 742. u 1 

End Units: c399  O'CG) Begin Units: ; r~ .hO I 8 f) Total Units: 
I - - - 1 

TOW & Sarnp&$~Aation  re-~reservation%kpl$~ume I ,  

(L): k O y &  
Tow Time: b a  Depth of Tow: /% Number of Jars Preserved: 3 
Average River Depth (ft): Start: 14; Middle: (9 End: / 6 
Water Quality Total Suspended Solids (NTU's): 30 Temp (C): , 3. / 3 
surface Current Velocity (mi9 -6,: ! DO (ppm): y7 3 J Conductin? 32 .I 
- 

Site Information Weather Conditions: &b/;.~ ~ @ d ~  
Istation: l'/%-L.- f.m Date: 06 /3,-6 / Time: 3 0 0  I '  
Net Flow y$p; ,j , Volume of Water 

End Units: J 
n l d  1 

Total Units: 

Tow Tune: 6 ~ 5  Depth of Tow: Number of Jars Preserved: 3 
Average fiver Depth (ft): Start. /O Middle: 25- End: ,2 (3 

Water Quality Total Suspended Solids O\I?ZT's): Temp (C): c ? T , ~  b 
Surface Current Velocity (d s ) :  d.,, DO (ppm): ?,~9 Conductivity. 623 2/33 



I ' ~ o ~ ~ e c t o r ~ ~ ~ , ~ ~  
Site I ~ C  

Contract No. DACW25-00-D-0005, Work Order No. 0005 

tin: Yes I No - 
Weather Conditions: I h ~ l l  dl/ . 

L%S 
/ 

CI 

b5qW 
- 5 - s s w  C_, 

-- 

Tow & Sample Information Pre-Reservation Sample v o l ~ E & ) :  -2, d . 
I Tow Time: 5 Depth of Tow: / 3 Number of Jars Preserved: 3 

6'' Average River Depth (ft): S m :  !f Middle:/ ' ~ n d .  ,/A 
..I7 I I 

Total Suspended Solids (NIbPs): 40 Temp ( ~ ) : 2 3 , 3  3 
surface current velocity ( n u s ) :  6 I 1 DO em: 2 t / Conductivity: SL?O Z 6 V  

Site Information Weather Conditions: Jff-fit~ 
stluon: PI 8- U,- m~ Date: 6 -/3 '-0 / Time: /53d 
Net Plow &$eTflf? Volume of Water S ple& 

626000 
End Units* 5 Begin Units: 2; - ,  qzig - Totd Units: 

cn 3 3 - 
LL 9' 

Tow & Sample Information Pre-Preservation Sample Volume&): b2 0 0 
Tow Time: Depth ofTow: /$ Number of l a r s z e d :  3 
Average bver  Depth (A): Start: /c Middle: 16 "\,End: 1 g' 
Water Quality Total Suspended Solids (NTU's): 3fl Temp (C): 2 3 I :3& 
a c e  C e n t  e o c i  ) :  -& i .7 'l DO (ppm): b 7 Conductivify: '%I? 

l ~ i t e  ~nformation Weather Conditions: 4 4 v4 1 
Date: 6 -/ 3 -0 1 Time: /boo 

I 

Volume of Water 

End Units: 6 qJa0  Begin Units: Total Units: 
1 n I 3-2 sZ OY 

r .  

TOW & Sample Information Pre-Preservation Sample Volume (L): 

Tow Time: Depth of Tow: /a 
Average River Depth (A): Stan: 1 / Middle: 1 2  End: / 7. 

Water Quality Total Suspended Solids (NTU's): 7 Temp ( ~ ) : 2 3 .  /o 
surface C a n t  Velocity (m/s): 1 3 w (ppm): 712 ~ o n d u ~ i v i l Y : - ( F 3 7 -  



Col l~tbrs  5 5d  ,/ i& 
site Poc L s a ~ 0 . 4 ~  

Contract No. DACW25-00-D-0005, Work Order No. 0005 
u r w ,  x- 7 %4w 

Site Information Weather Conditions: C 1 utcd-~ 80" 
,station: PW,I a a ' I--,!- b fi Date: 6 ! ! F; 10 i Time: (i q 30 
Y - 
Net Flow Meter Volume of Water 

2 I W Y  3 
End Units: I 9 I OT, 0 Total Units: 

k9 u 4 3  I qr ?,oY 
-\ 

Tow & Sample fnformation Pre-Presemation Sample volume (L): 1. 
8 ., 

I J 5 t I. I O u = a, d 0 --C 

Tow Time: Depth of Tow: 5uc k c c c  Number of Jars Preserved: 

Average River Depth (A): Start: 1 2, Middle: I /  End: I d 

Water Quality Total Suspended Solids (NlVs): A1/A Temp (C): 2 34 5 
Surface C m n t  Velocity (mls): ( DO (ppm): 7.2 1 Conductivity: 9 50 

Site Information Weather Conditions: P c c  41 J p,(c A 
station: 423-i- R b n  Date: /, / ' Time:' , 9.r 

Net Flow Me er Volume of Water Sampled: a,,i, 4 1~915'  
End Units: 2 I o t c~u  Begin Units: 8 9 , J Total Units: 

3 d  O D /  I Y ~ S I ~  

TOW & S ~ I I I ~ I ;  Information Pre-Preservation Sample Volume (L): 30" t 3 (1 0 -4 
~ o w ~ i m e : 6 , ( ~ )  5 DepthofTow: 5;,r-$,~ . . Number of Jars Preserved: 1 
Average River Depth (A): Start: a 1 Middle: 2, 7 End: 3 0 

Water Quality Total Suspended Solids (NlVs): P / / A  Temp (C): a 3 3 5 "  
surface ~ m n t  velocity (m/s): 6. / DO (ppm): 6.7 0 Conductivity: 9 7 2 

Site Information Weather Conditions: 5 - 3 5 C 
3 b 

station: e a a- L- C, Date: L ! 1 ~ / / o  ' Time: 1 1 

Net Flow M te Volume of Water 
5 f ; l 0 ~ . 2  

Endunits: 30000 Total Units: 
7 

Tow & Sample Information  re-  reservation Sample Volume 6): b m  j -- LZ& 
Tow Time: 6 0 0 5 Depth of Tow: Sb r b W Number of Jars Preserved: 

Average River Depth (A): Stan: Middle: &! % End: 2 6 
d 

Total Suspended Solids (Nnrs): . Temp (C): 2 3. #3 Water Quality 

surface Current Velocity (mls): .. / DO (ppm): 7,n 7 Conductivity: wy6/ 

/ /  

f- " 

293 



Contract No. DACW25-00-D-0005, Work Order No. 0005 

Site Information Weather Condtions: u+-ifl./ 1-t.2 ~ A J  I \ / q S  w F 
station: P 2 2- u - LD$  ate: oL- I J .-o/ Time: 4 , ~  

I 

Tow Time: 6 /A Depth of Tow: s b u  - Number of Jars Presexved: 2 

Site Information Weather Conditions: c ~ U &  q [ L Y : A ~ \ /  

station: Paa -u- V'Q L Date: 6 !IY/Q 1 ' Time: ' 1 5 (" 

Net Aow Y$JV d5-;L Volume of Water 

End Units: I a f j o b  Total Units: 
s j a r  7 -  - 

TOW & sample ;;&ation ~ r e - ~ l a e m a t i o n " ~ ‘ a m ~ ~ e $ o L e  (I,): b C'& $60 /, 5 
TOW rime:&& Depth of Tow: Number of Jars Preserved: $ 
Average River Depth (A): Start: 2 Middle: End: 3 4 
Water Quality Total Suspended Solids (NTU's): 3-7- Temp (C): 33,? 

Surface Current Velocity (mts): ( ! DO (ppm): % l Conductivity: g59 

Average River Depth (ft): Start:A -3 Middle: /;13 End: d 3 
Water Quality Total Suspended Solids (NTU's): Y a Temp (C): a 3, G 8 
Surface Current Velocity (mjs): d [ I DO (pprn): 7. 3 Conductivity: 4 Y 2 

f 
Site Information WeathcrConditions: c I ~ t 4 ~ ~ / i / , , ~ d ~  

1 'Time: -14 -/ < ' station: P2Z - u - C ~ f 3  ~ a t e : ~ 6  - /#o 

/47- 35 S P  - 

Net Flow M 4 volume of water s 
y 

End U n i t s : S O ~  0 Begin Units: / ?.%COO Total Units: IS)- I % . 19 35% 
/ c - 4  v 

G- I 

Tow & Sample Inform:tion Pre-Recervation Sample Volume (L): 4 00 )0 ? 6 3 ; - % A L 

l T o w T i m e : L ~ ~ ~  DepthofTow: . ~ f i i c c  Number of lars Preserved: I 
Average River Depth (A): Start: .? A Middle: ?< End: 3 L/ 
Water Quality Total Suspended Solids (-NTU's): Temp (c): d 3 .- 42 
Surface Current Velocity @IS): 6 DO (ppm): 7 , 3  3 Conductivity: C/?q 



. . ~ o ~ ~ e c t o r s  &~,$3/ 
site B @ D L  &C L f i g  

Contract No. DACW25-00-D-0005, Work Order No. 0005 

, 
Site Information Weather Conditions: 6 o0j= 
station: 92 d - )-- RDB 
Net Flow Meter js 9 U O  
End Units: 3 j %&%3 Begin Units: Total Units: 

A 6 2 7 0  
#. 

TOW & Sample Information  re-preservation Sample Volume (L):  DO+- 607- / / !  
Tow Time: 6 b 0 Depth of Tow: Number of Jars Preserved: 2 - 

Average River Depth (A): Start: 2 5/ Middle: 2 End: d b 

Water Quality Total Suspended Solids (NTU's): 51 Temp (C): 2 f 
Surface Current Velocity @IS): /, D DO (ppm): 5 9 9 Conductivity: 41 6 

Site Information Weather Conditions: SC;Y-G &S 

station: PA l? - L - y)7 C- Date: Obd/b -0 / Time: ///&a 

Volume of Water S 

Begin Units: Total Units: 

Tow & Sample Information Pre-Preservation Sample Volume (L): +& 6 F /_IZ 
Tow Time: k - G O  Depth of Tow: ~iUk& Number of Jars Preserved: 

Average River Depth (A): Start: / Middle: /b End: /? 

Water Quality Total Suspended Solids (NTU's): 4 / Temp (C): 2 L/, 12 
surface Current velocity (ds) :  1, [I ~ ~ ( p p m ) :  6 t K  Conductivity: .fs 8 

Volume of Water Sam led: 
n&59g, Total Units: 

Begin Units: 6 3 W  
3257-?5 - 

Pre-Preservation Sample Volume (L): 8m fpm ; /5-E 
Tow Time: /,$ Depth ofTow: ,Y&&,u Number of Jars Preserved: 

fl Average %::Depth (a): Start: / h  Middle: I % End: / b  
23 

Total Suspended Solids (NTU's): Y /  . Temp (C): 2 3. 
t.1 DO wpm): Ib 1 Conductivity: q.F/ 

$ 
site  ofo or mat ion Weather Conditions: b?. ~ i q d ~ /  
Station: Pa , L-L- L ~ f i  Date: ' kime: ///2~' 



-- 
/ Contract No. DACW25-00-D-0005, Work Order No. 0005 

rii- ei -%m!Fw "Wd* '" 

Site Information Weather Condtions: 5 u* qq " 85" 
station: p 3 b - q -- J- b B D a t e : d (  ~ ( 0  Time: / d C O  
Net Flow Meter Volume of Water Sampled: 

End Units: Begin Units: Total Units: 

Tow & Sa ldjf$fw$on Pre-Presergig s ~ p 4 B l u m e  6): ,5&2 t SOO 
TOW 73rne%-., ~ ~ ~ t h  of Number of Jars Reserved: 2 

$ 1 2  
Average Rive ep (A): Start: MI$ e: ~ n d : d  / 
Water Quality Total Suspended Solids (NTU's): 2 Temp (C): a 4 1 (1 
Surface Current Velocity (mls): D& 1 ,  a DO (ppm): 6) h H  Conductivity: Y q  & 

Site Information Weather Conditions: 

station: P2 b - U- <-' VI e / Time: & / b S 5  
/ I  - /  

Net Flow Meter ..- Volume of Water S T ~ ~ :  

End Units: Q F f  400 0 Begin Units: 2 gz Total Units: 
q i> .389 

Tow & Sample Information Pre-Preservation Sample Volume (L): $00 t 
Tow Time: 45 Depth of Tow: .S;NC?n& Number of Jars Preserved: 

Average River Depth (ft): Start: 3 3 Middle: 3 L/ End: 35  
Water Quality Total Suspended Solids (NTU's): /V/A Temp (C): gg D 7 
Surface Current Velocity ( d s ) :  C3;6 I-. a DO (ppm): b, 37 comiustivity: C/S# 

Site Information weather conditions: 5 , W,? dv , ~2 7 A P 
Station: P2G-q- 0 6  Date: 

Net Flow Meter Volume of Water S 

End Units. %rzoz Begin Units: b T o U :  f 4 ~ 7 1 0 , I ? / o o *  
Tow & Sample Information Pre-Preselvation Sample Volume c)' 
Tow Time: L, 00-5 Depth of Tow: 

Average River Depth (A): Start: 9 / Middle: / 7 ~ n d : a  

Water Quality Total Suspended Solids (NT[rs): Temp (c): / 

a e n  e l  s ) :  , 1 ,  DO 1 :  k 4 381 1 



- ' v l  
0 
0 
0 

,--"' 
a." 

Siteffool Collectors: r(eM 3 3  ~roject #: 020 b Sample Penod: @r ~ i g h t  
/ - (C~rcle One) 

I 

Station: 0 2 2 - U D - m a t e :  ~2 56 / Time: /5/ 3 Weather Conditions: 

Left Meter Right Meter 

End Units: I q q ~ j L / ~  @ ""' end units: 41 7&%%2 start: 2 6  . 

Begin Units: / 2,  Begin Units: ~ , ~ / ~ o o  Middle: 2 2 Sample Volume (L): 

~ o t a l  units: 2 1 q 4 i3 ~ o t a l  units: 2 16 8 2 End: 2 f # of Jars Preserved: 

T a p  (C): 24,13 DO (ppm): 7 16 (/ Cond: 4 q% pH: za Turbidity (NTU's): 5 2  I 3 Surface Current Velocity (mls): 

Comments: 

Station: 822-UQ- n)c Date: okzS-6_1 Time: /boo Weather Conditions: / f 
Left Meter Ri&t Meter Water Depths (ft) GPS Coords ZZ U g 

End Units: / 71 7 7 5 End Units: d '? 49 0 3 start: 27 Tow Time(sec): LOD 
Begin Units: /SZ)ODD Begin Units: 3 7 3 d  Middle: 2 ? Sample Volume (L) : /OO 0 -J 60d - /', 2 J. 
Total Units: Zq? 5 Total Units: L/ 9 0 3 End: 29 # of Jars Preserved: 2 

(C): 2 ?,%q DO @ m): 7, Cond: 456 pp: ?..8d Turbidity (NTU's): q[,Z Surface Current Velocity (ds) :  //a 
Comments: A h 4  

Left Meter Right Meter 

Endunits: / q d d , q d  Tow Time: b sc> 
Begin Units: / FZOW Begin Units: qq 500 Q Middle: 3 5 Sample Volume (L) : 

~ o t a l  units: d - q  3 Total units: a' J 3 5 End: 3 5' # of Jars Preselved: 

Temp (C): 2331174 DO (ppm):? 147 Cond: 4 73 pH: 7. 72- Turbidity (NTU's) : $51 0 Surface Current Velocity ( m i s ) .  

Comments: 

Ichthyoplankton Field Data Sheet 



Lx ,Mbg 
Collectors: &m,~5 J Project #: 5/02O 6 

I ' (circle o n e )  

P Z Z -  kd - 4 6  Date: I Time: 0 3 weather Conditions: - 

U )  

6 1 Station: 922- (Q - mc Date: ohu'b Time: Dfd 8-9 Weather Conditions: 1 

L 

Left Meter Right Meter Water Depths (ft) GPS Coords: 2 2 U h_) L-- 

/ ---; 
comments: L , 2 ,  , hc J /,?&< 

n J ' 
i 

, ! ? ~ ~ b l f l , f  ~3 1.- : ,:)̂ ,a 0 

b 
2 
0 
% 

\n" 

0 o 
0 

4 
Q ,  

8 
t; 
cd 
& +.a 

C 
0 
U 

9 Sample Volume (L): 

TotalUnits: a End: d > # of Jars Preserved: 

pH: $/%a Turbidity (NTU's): 4 3 ,fJ Surface Current Velocity (mls) : 

(vQz E n d U n i t s : J $ ' 0 / / 3  Endunits: 609 start: a 3 Tow Time: ,G o o 5 

Begin Units: 2 Begin Units: my/OO D Middle: d 2 Sample Volume (L): $00 4- 700 = 1.7 
TotalUnits: 6( 1 1 / 3 ~ o d ~ n i t s :  , 2 0 5 ~ 3  End: 2 9 # of J&keserved: 3 

T e m p ( C ) : g L I I o \  DO(ppm):7a7? C o n d : t i ' / s  pH: 7. s o  Turbidity (NTU's): 96 3 Surface Current ~ e l c k t y  (mls): i. 0 
" s 

Left Meter Right Meter Water Depths (fi) GPS Coords: "7 7 Lt WE?.- - 
EndUnits: $ I ~ A L ; F  ~ n d  units: 33bC 9 Start: , 3- Tow Time(sec): bo 0 

Begin Units: Begin Units: Cb DO Wddle: - 7 Sample Volume (L): 300f 7 3C) 0,Lk. , 
2 -. 

, '# .w 

Total Units: 2~125 7 Total Units: 23 ,$ q End: 3 # of Jaii~reserved: #,. 3 
Temp (C): 9 3.349 DO (ppm) : 203 Cond: d go pH: X$&$*bidity (NTU's): Yh ,J Surface Current Velocity @Is): ' / 

I Comments: 
WY*, 
3% 

NIDatalEcologyIData Sheets/IPdatasheet3.xls Ichthyoplankton Field Data Sheet 



FOOI y m ~  2.2 L d z  collectors: vW3 - Project #: 5/02 0 6 r(.r a ,5 Sample Period: @r Night 
(Circle One) 

Station: PZZ- ~-LDB Date: I; - L S - O ~  Time: Weather Conditions: sun ,,, ,/ I ~ e ~ g  )rw++/w27y //5-/ / 

Lefi Meter Right Meter Water Depths (ft) GPS / Coords: f 
&.k,\n 2 2  t .!. 

~ n d  units: 4 07 7 7 End Units: Start: _I 3 TOW Time: 600 
Begin Units: 3%9(3&3 Begin Units: 0 b 3000 Middle: J I ~ a m p l e ~ o l u m e ( ~ ) :  $00 t 8 0 0 ' / 6 o ~  
~ o t a l  units: 1 g,, 7 1 7' T O ~ ~ I  units: 2 o d 6 End: / f # of Jars Preserved: 3 

Temp (C): 2 5, DO Cppm): 7. q7 cond: 953 pH: ?,q Turbidity (NTU's): 43, 6 Surface Current Velocity (mls): /: 0 
Comments: 

L 

Station: 63 2 2 /.- - hc Date: Weather Conditions: 5; . , w (& ee z p q  1 ; ,+J 
1 '  J v  / 

Left Meter Right Meter GPS Coords: 22 
4 

L M n  - 
End Units: 4 2 3 22 End Units: I 0& 1 2 Stan: a TOW Time(sec): 6 d D  - I 

Begin Units: 4 0% Begin Units: 08 ? 0 0 73 Mddle: 2 \ Sample Volume (L): 600 $ &h o 1, 2 30 

T O ~ ~ I  units: 2 baas Total ~ n h :  2 3 1 3 6 End: #of Jars Preserved: 2 
Temp (C): &) 3 -? (A DO (ppm): 7,4 d Cond: Y 5.$ pH: 7. 80 Turbimty (NWs): 53. a Surface Current Velocity (mls): 1.2 - 
Comments : 

Weather Conditions: 

End: 2 & # of Jars Preselved: 

Temp (C): 3 3e 35 DO (ppm): 6.8y Cond: '1 b \ 

N/Data/Ecology/Data SheetstIPdatasheet3.xls Ichthyoplankton Field Data Chnrl 



A~POOI j&~ n &U;Z ~ollectors: JW&W-Q?$~ ~rojkt X .   OLD^ 
d 

Sample Penod: Day or 
(Cucle One) 

I A Comments : 
92* 

vl 
0 
0 
o 

52 
k 
0 

T! 
0 + 
vlA 
o 
o 
9 
$\ 
0 

2 
6 
0 

8 
B 
LI C 

8 
U 

Ichthyoplankton Field Data Sheet 

Station: l&f& Date: k -& 6 / Time: Weather Conditions: & \ } \ \ ! -T 1 ' 1 L -  - 7-- 

Left Meter Right Meter Water Depths (ft) GPS coords: 2 ,? .L q k ?  

Endunits: fii5$ 4 End Units: 4'1 6 5 Stan: ,? L( Tow Time: &, .?O 

Begin Units: 51 ? ~ m  Begin Units: (9 4- Middle. 2- 2 SampleVolume(L): 3994 i . 7 : ) ~  3 / '  <' . r d -  

Total Units: 4 5-$ Total Units: 2 54 6 5 End: 2 ) X of Jars Preserved: 2 
Temp (C): 2 3 ,  L 4 DO (ppm): 9.6 b Cond: 4 3 0 pH. 330 Turbidity (NTU's): 3 Surface Current Velocity ( d s ) :  /,a 

4 

comments: G z W D / A L  Dt-5 F A  P J ~  b l ' & t  i . ms I-& oq d d ~  +O h<4b - : 4 : r S  
1 

0 LcX &-lh /hd L 

Station: 7 z.2 -&(-Ac Date: 3C26 - : ) i Time: 00 42 Weather Conditions: c9 \ % L'7' P. - -- c 

Left Meter Right Meter Water Depths (ft) GPS Coords: 2 2 L hl ty'? 
~ n d  units: 5 / " - ' "  

., 7 2%' End Units: ,3 / 3 / 3 6 start: 2% Tow Time(sec): b 6 Z) 
T ]  

Begin Units: s ~ B o ~  Begin Units: 2 2 0000 Middle: 2 Sample Volume (L) : -' , G , ' 

- ,J+J-- 5 ~7 
Total Units: C* 

-; t 3  6 Total Umts: - End: 24.. # of Jars Preserved: 

Temp (C): 577 DO (ppm): 71 d / Cond: 45% pH: 7 2 t 9  2 Turbidity (NIT'S)? 31, - Surface Current Velocity (m/s): /: 
C;g: .,,h! i comments: fie -tc: \-Ice 5 h r e  e dtL ~ 0 - k  

le + w t I 

bLt~kr1.1-A Q- bc ,o~  c i b  c> \ \+#an pc?I/ o ~ \ - c - / - -  \ ,.!,-> I 

Station: PLZ - ,!.d- L D 6  Date: ) ~ , " h d  ~ i m e : O  Weather Conditions: I \ 

Lea Meter Right Meter Water Depths (ft) GPS Coords: 2 $2 l.. b/L 

End Units: 5 % '7 52 b End Units: 2 [r 4 d j Start: /z Tow Time: b dC', 

Begin Units: , 6 3Je:? Begin Units: ;;? qL/ 000 Middle: ,' C) SampleVolume(L). 150a 4- i L / 0 O  d.9 
,-,'?.-. . . 7 '. , :,- f' Total Units: y TotalUnits: --L End. 10 # of Jars Preserved: G 

/ 
Temp (C): & 3 5 DO @pm): 2 :s Cond: 9;) pH: Z ,  gJ Turbidity (NTU's): $or 5 Surface Current V e l o a ~  (ds ) :  /, 0 

L 



= \ i , i t i k ~ r ~  rlc[fc I 1 t 1 1 i  -- - -- 
- > 

I cti I l i ia / 
R13l\t llctcr -- - 

L 
J -- i.iit1 I !b l tb> I I ? l i t \  
- 
n 
-" 

lit t 7 i l 1  1 1 1 1 1 ~ ~  t-lclrtrl I n i r i  - 
-- 

i c i t , l i  I n i t r l  1111 ,1 t  1 111t4 -- - ..- 

P I 
f 4t.111011 I tint - 
4.- I cit Zicler R t ~ b t  Zictcr 
F - 

1 i r i i  i ni i i  1! nri I lure\ ----- - 
./ - 
i P r t ~ l i i  1 1111'> licg11h t lrll[\ - -~ - 



- - " .I'atal Units I'otal Units # of J i m  Ptcscn cd - 
5 
ir; rcrllp f C) 
Z 
F-, - - , "urnrncntc 
C 

V 
4 tcft Mcrcr 
0 
c: End Linlts 
* 

K~gltr Meter 

End Units 

Water Depths (fi) 

Stan 

Stan Ton Ttrnc - I 
'I'otal llntts E ~ i d  - of J,tt r 1'rcsi.n cif 

'T C I T I ~  ( t 7 j  DO ippnt) Turbldln 1 UTU'.;I S~~r lhoo  t'ut.~cnt i ' t l l r + c ~ i r  t 111 s i  ___ I 
1 



d 
4 

I 
rn 00 $ station: P f $ < ~ - ~ c ~ a t e : $ 7 , / 0 )  T i m e : ] 5  Weather Conditions: r ,  I 0% A x 1 ~ ~ ~ ~ p ~ y - '  

3 Left Meter Right Meter Water Depths (ft) GPSICoords: 1 % L 5f-n 
Q 

End Units: 7 q _? (00 Endunits: ' Ib5270 Start: \ Tow Time(sec): LOO 5 
6 BeginUnits: q37 900 Begin Units: ,:w? "dde add le :  9 0 Sample Volume (L): 6 0 0 i &5 i j  

- I -: i :*a , 

2 
4 g TotalUnits: a23100 Total Units: !d 70 End: '1 # of Jars Preserved: 3 
0 

Temp (c): 3 . $7 DO (ppm): b: 1 & o n :  p, '1.7 7 Turbidity (NTU's): 2 5. b Surface Current Velocity (ds) :  /, 

_.r 
J 

- &e/po01 P o  O\ \ g - L t,,,cy ~ollectorr: 3' 5 u/ w I; 6 Project #: 5 / 6 a 6 Sample Period: @r ~ l g h t  
(Cacle One) 

I Comments: 

8 

vr 
0 o 
0 

B 
x 
O 

Station: p-1 % ~ L D  @ RW  ate: Time: 15 *" Weather Conditions: P4 C A, I . , C, / Q rnd v 
Left Meter Right Meter Water Depths (ft) ~ P S  ~oords :  ; < L R 

End Units: 7 7 2 L ( 3 8 End Units: 7 $ d d b& Start: 2, 5 Tow Time: 6 Oo 5 
Begin Units: i( 5 6 0 0 0  Begin Units: 7 6 5 0 0 0 Middle: 2 (o Sample Volume (L): d 50 4 2 50 = 0.51 

3% 
, ,  < <  

Total Units: Total Units: -Y , 3 ~ 3 . -  End: &5 # oflars Preserved: 

Temp (C): d 5.3 2 DO (ppm): 7. 2 2 Cond: 4 0 8 pH: 73 7 Turbidity (NTU's): &! 3. Surface Current Velocity ( d s ) :  1 . (9 

c \ A 0 4 3  , - 
comments: U + 46,,IA ci\p , ,->t*, 4 .-" - A \,! , r > 

t \  4 - 

Station: L 15 P\,z,-~~-LPb~ate:b!dl!n\ Rme: I I Weather Conhtions: pJ I,, (- /& as*,!= 
/ - 6' 

Left Meter Right Meter Water Depths (ft) GPS Coords: !$L!)L 
End Units: Lmd1q7 Endunits: 7 L~rS772 Start: 17 . Tow Time: 600 5 

Begin Units: 0 ') b 0 Begn Units: 7 a d 00 0 Middle: 111 Sample Volume (L): 500 t -5-0 0 ' 3. 0 

Ichthyoplankton Field Data Sheet 
a -  

_ -..c 
. - .- - _ LA.. . 

3 I 
Total Units: 29-17 7 Total Units: 71 a End: ) 7 # of Jars Preserved: d 

Temp (C): d? 37 DO (ppm): L:~L Cond: 4 3 \ pH: c'-7d Turbidity (PSIZl's): a 5.4 Surface Current Velocity (ds ) :  0-7 
0 



1 - ASite/Pool &,, I a G; Lewd collectors: m 6 iq s v / f p ~  project#: 5 l h a 0 h  Sample Peiod: Day or @ -*' 

- 
1 .  

n l .Left Meter Right Meter Water Depths (ft) GPS Coords: 

(Circle One) 
'n 
0 o 
0 

- R MDate:  O! l3 1 Time: 0 I ' O h ,  ]rby,'?3r+$?'< 
\ 

Station: - Weather Conditions: r, G \ 

k 

-E 
v 

Y J 

(station: Pa L h/ - ('. Date: 61 n,/o Time: 02 50 Weather Conditions: r - ( ~ v \  1 

End Units: % : 1 ? &19 1 End Units: 2- ?I '/ 22 53.11 2 Stan: 2 \ Tow Time: ~ O D ~  

t i j q O ~  
BeginUnits: 79 ' !%v3 3 / D O  

,l"BeginUnits: & L Q & Q ~ n h ~ ~ ~ . , M i d d l e :  Sample Volume (k): - ' 
3 
0 
0 
? 

Left Meter Right Meter Water Depths (ft) GPS Coords: a 6 - -  ,--, \ LAIR 
. ,.?I Endunits: ', '; ',, -, . - ~ n d ~ n i t s :  29 42 2T Start: / 3 Tow Time(sec): , ,'- > 

Begin Units: 9&3. ', Begin Units: J g m  I / 
Middle: - ' 
I- 4 

sample volume (L): 6i 500 = / ! -  
Total Units: 3 J? Total Units: a/ 3 2 7 End: '3 # of Jars Preserved: 2- - 

Temp (C): DO (ppm):6 2D Cond: d5" 7 pH: 7 % 3 Turbidity (NTU's): *-, / Surface Current Velocity ( d s ) :  ,/;i 2 
Comments. 

Total Units: Total Units: ? c < c  --. - End: 2 0 # of Jars Preserved: 2. 
Temp (C): a 5.3 b 0  (ppm): 6.7 a Cond: 9 6 0 pH: 70 ga~urbidity W s ) :  3.7 Surface Current Velocity (mls): 1, 2 
Comments: 

I Station: P& - LIU -m Date: 6,/3r#ol Time: 0 2 0  Weather Con&tions: r fi 1 1/14 

I Comments: I 

I 

: 
i ' 
* 
: 

Ichthyoplankton Fi Sheet 

I 
Left Meter Right Meter Water Depths (ft) GPS Coords: - - P  

ZLLAJL 
; f - - , .  1 - / 

End Units: . , -.-,  End units: :? .' ?' - 1  ." : Stan: / 7 - Tow T~me: ,"cS3 ,- 
/ 

r , l  ' Begin Umts: ( . i !7;7 - - /," Begin Units: 3,5360 0 Middle: 1 '? sample volume (L): 70 [ ' - ) dm = ! {A 
7 ,  1 ' -  /7 f i  

Total Units: ,-. - .; / ,- 
Total Units: ,- , - ' J  2 End: , 

il? # of Jars Preserved: 
" f \- 

I 

Temp (C): '5 I 49 DO (ppm): h,O-/  Cond: ,: ' - ;,,, pH: 5 Turbidity (NTU's): (1%; d Surface Current Velocity ( d s ) :  . 3 

- 3 



~i temwl  POoi collect~n: - S S Y ! C D ~  Project #: 5 / 0 a 0 6 Sample Period: 

2- u h - m ~ a t e :  7!9!0/ Time: 14 O0 Weather Conditions: -SCLhu\. , - 
0 

Left Meter Right Meter Water Depths (ft) L<S Coords: P d b, L a 
k 
Q) 

T! End Units: 9 3  60 7 End u n i t s q i )  / 27 ?- Start: 31 Tow Time: 0 0 a 2 
n O 

BeginUnits: dI&Oo:, segin units: 3 5 / ' 3 7  o z -5 Middle: 25 Sample Volume (I,): 300 r 3 0s . b L 

$ ~ o t a ~ u n i t s :  20087 Total Units: %w -) 7 End: # of Jars Preserved: 1 
Temp (C): 2 7, DO (ppm):7. Cond: 4 f p ~ :  7,8? Turbidity ( ~ n r s ) : ~  Surface Current Velocity ( d s )  : /. 0 

0 
? Comments: 
n 

d 
? 
'n 

U 
4 
I3 

f: 
Middle: 2 5  SampleVolume(L): 400 t - 5 0 ~ ~  oD?L 1 

End: ,?& # of Jars Preserved: 2. 

- 

Station: pd - ubHflC Date: 7/9/0! ~ i m e :  1 (, Weather Conditions: 3 lj\ ,, 7 8 ' ~  

Left Meter Right Meter Water Depths (ft) GkS4Coords: P 32 'A ry) 
Endunits: 7 91 77 3 Endunits: ? 5 5 ~ 1 2 3  Start: 2 TOW Time(sec): b6 

I r \  

Begin units: 9 7 / 05U Begin Units: Cf)qbmO 
Total Units: 73 Total Units: ) 9 3% 1 

Station: rd/rj-~tb-R& Date: 3/9/{]i Time: )706 3 - 
Weather Conditions: Su., ,, / Y  * 

f 

Left Meter Right Meter Water Depths (ft) .h 
Coords: F 2 CJ LA u /?, a 

End Units: 77:$kL0 End Units: 0 Id 1 7 / Start: m 'r 
Tow Time: 6 0 0 --, 

Begin Units: h Begin Units: C/ '1 1 00 0 Middle: 3 3  SampleVolume(L): a D a t d d d c 0 , 4 L  
Total Units: Total Units: a 1 ' 1 7 1 End: 30 # ofJars Preserved. 2 

Temp (c): 2 ~ ( 5 3  DO (ppm): 7, 27 Cond: 'i 7 '1 pH: 7.97 Turbidity (NTU's): ,$?6,0 Surface Current Velocity (ds ) :  L 3 

I Temp (C): 27.5 6? DO (ppm): '; * 0 ? Cond: e 2  pH: 7, ?< Turbidity (NTLPs): a, 7 Surface Current Velocity ( d s ) :  f6 a 
Comments : 



F pAQ!2J; 
- dc < Collectors: project#: F /  02 0 & Sample Penod: &r Night 

(Qrcle One) 

0 station. P ~ - L D - # ?  Date: ;//?/a/ Time: ) Weather Conditions: 5 b n h V IFJ C/ 0 
0 

P Left Meter Right Meter Water Depths (ft) GPS Coords: ~ a d ~ b R  
End Units: 87 3 ) ,j l /  End Units: 70 7 7 ?g Start: 27 TowTime: Lbe 5 -E 

Begin Units: 3 52000 Begin units: tq~ ~ O Q O   me: 27 SampleVolume~): / 0 0 + 1 0 ~ =  O.ac 
3 

TotalUnits: 2 1 I 5 y Total Units: 7 7 5 End: a( # of Jars Preserved: 1 
m Temp (c): 2 7 . i ~ D O  (ppm): bPyb Cond: y 8 0 pH: 7- 72 Turbidity (NTU's): [q. 4 surface current velocity (Ids): I . I 
2 

Weather Conditions: 

E End Units: 7 1 5 % 0 5  End Units: q %- 
+ 
o Begin Units: x C / L ~  03 ~ e g i n  u n i t s : 9 ~ ? 9  <)> e 
C-, g Totdunits: 21 05 # of Jars Preserved: 
U 

Temp (C): 270 31 DO (ppm): yP Y (o ~ o n d :  7 5 2 PHI 7- 9 3 Turbidity (NTU'~): 3 5- 5 Surface Current Velocity (mls): 

1 T I 

d 
[Station: P w 2- L ~ - L  bl;( Date: 7/9/01 Time: 12 ' Weather Conditions: 5b n .h / 9 u 
I T eft Meter Right Meter Water De~ths  (ft) GPS Coords: 

Total Units: s-% 5 Total Units: 6 6  2 End: 7 # of Jars Preserved: 2, 
Temp (C): I .% DO (ppm): 7. 5 # Con* '$; pH: 7.7 2 ~urbidity (NTU's): ;J 5. 5 Surface Current Velocity (Ids): 0 . 9  

I 1 .-. /C'cA . - - "  comments: \ffi :.v J J [ ~  A 5'.~Ji~?cA/ 
I - 

N/Data/Ecology/Data Sheets/IPdatasheet3.xls Ichthyoplankton Field Data Sheet 



s i t e ~ o o l  I 8 - Y p p t d  ~ o l l e c t o r s : 3 5 ~ / ~ b ~  ~ r o j e c t x : 5 1 O J O &  

station: f 1 8 -u b - Lb6  ate: 7// / Time: /O Weather Conditions. So hn ,I /- 85 j 

I / 

Left Meter Right Meter Water Depths (ft) G P ~ C O O ~ ~ ~ :  p l $ h b L a  
, 

End Units: 9 9 b ~ 6 4  ~ n d u n i t s : 6 3 Z P ?  $ Stat: Iz Tow Time: Gm 
Begin Units: 7 7 6 0 0 C\ Begin Units: 0 Id 0 9 0 Middle: 1 3 Sample Volume (L): 3 00 S 3 0 = 0. 6 L 

Total Units: 208 h 4 Total Units: 20 % 7 4 End: /z # of Jars Preserved: -2- 
Temp (C): 2( 1 DO-(ppm)6 7 6 Cond: 454 p ~ : 7  9 7 Turbidity (NTU's): D Surface Current Velocity (mls): /. 0 

Comments: 

Station: P/ 8- b! b - CJ Date: 7 ( /u (d  Time: I ) Weather Conditions: n q / - f ~ ?  
I 

Left Meter Right Meter Water Depths (ft) GPSCoords: P / ? ! ~ L I & ~ Y ~ s  
End Units: 0 20347 End Units: 6 564 5 7 Start: 15 Tow Time(sec): 0 s 

Begin Units: 9 9 ~ m  ' Begin units: 0 3% o Middle: / 2 Sample Volume (L): 20 0 + 2 ~ 0  ' , 4 L 
Total Units: 2 1 38 3 Total Units: 21 45 7 End: 1 7 # of Jars Preserved: 1 

Temp (c): &, 7q DO (ppm):6. 2-2 Cond: d /3 P ~ :  7.7'4 Turbidity (NTU's): / 7 Surface Current Velocity (ds) :  0, 

I Comments: 

o n  / u b - f i  Date: I Time: \ \ " 
Right Meter 

Weather Conditions: 5 . \n 
I 

Water Depths (ft) 

start: 1 a Tow Time: 600 5 
Begin Units: 6 &! 0 c) 00 Begin Units: 0 56 0 0 0  

Totdunits: 2 ' ' .I (-1 Total Units: 671 d End: ) I # of Jars Prese~ved: 

Temp (C): dTP ) 0 DO (ppm): & Cond: 7 7 0 PH: 7. ?L/ Turbidity (NTU's):  6'I 4 7 Sutface Current Velocity ( m i s ) :  0. ? 
Comments: % -lu.cb,rh,ii;+ C. ? OC~CQ& a$ 4- (,$Ie - .  7 q c c v  - y 7  , L yh @ d u 2   PLOP-^^ . . 

Ichthyoplankton Field Data Sheet 



Project #: 51 6.2C& 

Middle: ) Sample Volume Q): 

# of Jars Prese~ved: 

Surface Current Velocity ( d s )  : 

Sample Volume (L): 

I I 

of?- ?/?F T i m e : / 5  
,- 

Station: - du - ~ a t e :  Weather Conditions: 3; r $--.,/ :' 2-j I <d f 
/ 

Left Meter Right Meter Water Depths (ft) GPS doords: Q / % C1) R I 
I Endunits: 1/;2o~.Sl End units: 0 82 'I 8 a\ SM: d5 TOW Time: LOU 5 I 
Begin Units: 0 q YO 0 Begin Units: 06 1 0 0 0 Middle: a S Sample Volume (L): 

TO~~I-units: alb5Y Total units: J 1 4 2 
Temp (c): 27, IS DO 

N/Data/Ecoloev/Data Sheets/IPdatasheet3.xls Ichthyoplankton Field Data Sheet ~ 



Sample Penod 
(Clrcle One) 

02 
D R ~ a t e :  2 o T~me. /Y Weather ConQtions: 

Comments: 

f 
- 

k3 
2 
O 

3 
& 
0 

Station: 

Left Meter Right Meter Water Depths (ft) GPS coords: 2 L, u b fl 
End Units: ab37 7 End Units: Zlf 7362 stan: 23 Tow Time(sec): c r) il 5 

Begin Units: 1 % 5 000 BeginUnits: s 6  WO Middle: ~5 Sample Volume (L): 60L) S@D = / -2 1 
Total Units: 21 3 7 2  Total Units: 2 I 362- End: 2 6 # of Jars Preserved: 7 

Temp (C): 2 7 DO (ppm): , 7 1 3 ~  Cond: qq b pH: 71 9 8  Turbidity (NTUs): 97. ( Surface Current Velocity (mls) : \ 
Comment<. 

Left Meter Right Meter Water Depths (ft) GPS Coords: 2 (o b 0 L 
End Units: 184 3~ End Units: 225 9 ) 6 sm: 25 TOW Time: 6 0 0 3 

BeglnUnits: 165003 Begin Units: 3 0 6 0 o0 Middle: 27 SampleVolume (L): 300 -+a0 - 0. b L 

Total Units: . 1 9 9 3 0 ~ o t a l  units: 1 4 Cj )  7 6 End: 2 6  #of Jan Preserved: a- 
Temp (C): 27 , 7 b  DO (ppm):7 .0 0 Cond: 4%.3 7 9 Turbidity (NTU's): 3 3. a Surface Current Velocity (mls): ( 

PJh - - Date:7[/Z!Oi T i m e : 1 5 ~  Station: Weather Conditions: 

Left Meter Right Meter Water Depths (ft) 

End units: ida E d U :  2s B 7 ~ 9  
Begin Units: 2L/ 7 0 07L) Sample Volume (L): 

Total Units: 2 1 7 4 7 

Ichthyoplankton Field Data Sheet 



~ i t e ~ o o l $ \  2' LN Collectors. VJ, Qb ,&W project # 5-10 ~ ( 6 .  
Cucle One 

F& - - a Date. ?/n!~ T~me. 10 ! 49 Weather Condi~ons. &inY # 65'. 
I 

Left Meter Right Meter Water Depths (ft) GPS Coords: ' 26 I bc 

I * 
'n 

Istation: p ~ b  - Lb- r/lC Date: ~ / I L / ~  1 Time: \I "" Weather Conditions: '? t f iy  f C S "  

Endunits: I ~ ~ c ( s %  Endunits: ,.23)96 Start: 1'7 Tow Time: 6 0 0 5 
Begin Units: h3 00 D Begin Units: / 03 0 0 0 Middle: I 2 Sample Volume (L) : ,&)o + 2006. 

Total Units: 30 45% TotalUnits: '1 6 End: / 5 # of Jars Preserved: I 

Temp (C): JTe 58 DO (ppm): 7.  1 1 c o n d  p H : l q y  Turbidity(NTU's): 26.7 Surface Current Velocity (mls) : 0, 7 

L) 

station: A L  - W- LBB Date: 7 / l I Z / o  ( Time: I l u a  Weather Conditions: &A, f 6s' 
Left Meter Right Meter Water Depths (ft) GPS ~oorAs: L) L 

End Units: 0 5 $3  %- Endunits: I 6 4 7 3 9  Start: 17 Tow Time: 6 fi 0 5 
BeginUnits: 18 000 Begin Units: 14 00 0 Middle: ) 7 Sample Volume (L): 40 0 $ q o 3  = 8 L 
Total Units: 2 ~ ( f 5 d  Total Units: 2'7 3 5 End: # of Jars Preserved: 2 

r e m p ( ~ ) :  4 7 s ~ % ~ o ( p p m ) : 7 r b Y  Cond: 4 5 J  p ~ :  7. 9 8 Turbidity (NTU'S): z7  , b Surface current Velocity (m/s): 0, 7 

2 n 
B 
9 
L., Y 

s 
0 

I Comments: 

/ r 
Left Meter Right Meter Water Depths (ft) GPS Coords: a( LP N 

End units: 18 4 b l  I Endunits: )4'3065 Stan: 5 Tow Time(sec): 6 Q (3 5 

Begin Units: 1L 3 0 00 Begin Units: 123000 Middle: ( 3 Sample Volume (L): 2 0 5 4- 2 0 U ' 0. YC 

TOM units: 2 1 d11 ~ o t a l  Units: a t 0 6 f l  End: I Y # of Jars Preserved: 1 
Temp ( ~ ) : d n ~  by DO (ppm): 6-'?y ~ o n d :  '( 5/ - p ~ :  95 Turbidity WS):  z7- 7 Surface Current Velocity (ds):  0, 9 

- 

. 
Ichthyoplankton Field Data Sheet 



Pn0\ 3 -La ~d collectors: Project #: 5 r' :'-\ .'-, . %O 

f 

0 Station: p2J -L N - m ~ a t e :  7/2!0( Time: ' - ' Weather Conditions: : f,, Y ; d 
Left Meter Right Meter Water Depths (Et) GPS Coords: 24 L 

End Units: 3 %j bd  End Units: 1 \ a  -7. 7:). ] a start: 3% Tow Time: '? -' ' 2 I 
6 Begin units: . , I/ 0 0 0  Begin Units: 4 0 \ 00 O 
-5 

Middle: f i  Sample Volume (L): / r' 1 
- r 

-. 
Total Units: ,F . i, I ~ o t a l  units: ; , J i End: , $0 # of Jars Preserved: 

CT JF 

T e m p ( C ) : ~ ~ ~ , 6 ~ D O ( ~ ~ m ) : ~ k ~ ~ %  Cond: 
0 

8 .a3 Turbidity ( N l V r ) :  1 . Surface Current Velocity (ds) :  (3. pH: 
6 .- \, 

, ,. , . , - 7 : ,- P -[ ' .* . 9.- A A / O  ;4_Aj /L,-'.,.</., -;,I - &,. ;:-L ; L, ; ? Comments: L; -:' ., ! 
h 

-. 8 . . : i - - .  Station: P a a - ~ n l - ~ r D a t e :  -a!,-q?, , $ ,  , '  . , ; Time: , Weather Conditions: \ ,, -> . .-,$ 5- r , , - .  
U 
5 Left Meter Right Meter Water Depths (ft) GPS Coords: 29 L t / r l  I u : , ;  . - '  t r  

End Units: ' / 0 5 . ' Endunits: - . - :  , ' ,d 
k 
6 Begin units: * - - BeginUniS: ,- ' / r ) c l  .? 

- - -". 
Start: , .- Tow Time(sec): 

Middle: Sample Volume (L) : 
m 
L .- 
3 / Total Units: c , 
h 

Total Units: End: # of Jars Preserved: 
5 ' -1 I T ~ ~ P  (c): DO@pm): . . - Cond: - pH: , Turbidity (NTU's): .- - Surface Current Velocity ( d s )  : 

- -. " / - r  C.  
Station: P ~ A  -LN -'D(-: Date: C;ib;. 5; , - - Time: L- L Weather Conditions: 

I Left Meter Right Meter Water Depths (ft) GPS Coords: 2; ::c :I- L 
f . '  4) I End Units: End Units: ' - Stm: 0 Tow Time: 

Begm Units: -.d (]T 6 0 , 7 
. ' j '  

Begin Units: I 

Total Units: I C Total Units: 4 

.-I 
Middle: ' Sample Volume Q: \ 

End: _ +  # of Jars Preserved: 
1 .  1 Temp (C): DO@pm): - , ' Cond: pH: . Turbidty (NTU's): . .- I : Surface Current Velocity (mls): 

1 Comments: r 

Ichthyoplankton Field Data Sheet 



n I - bfi ~ o ~ ~ e c t o r s :  J S J [ ~ ~ ~ ,  ~ r o j e c t ~ .  ,~ /OC;)C)C;  Sample Period. r N~ght 
(Cucle One) 

Weather Conditions: ,5 b v. v\v 
I '  

Water Depths (ft) 
1 \ -- 

Left Meter Right Meter GPS Coords: Gd r .( ,!,..;I& 
~ n d ~ n i t s : 2 5 ] ~ 1 , s 7  Endunits: $9 ( ( 3  start: 2 c.1 ?ow Time: 600 S '43 

O Begin Units: 2 7 DQ b Begin Units: 3 @ oa 6 Middle: 3 6 Sample Volume (L): / 00 0.1 , L 
.* 3 

Total Units: ~ o f a l  units: ad % 3 LI End. 2 5 # of Jars Preserved: 3- 
"; Texnp(C): fl,2[ DO(ppm):(b,$3 Cond: j( 0 pH: 2. ~urbidity RITLps): ,/ 8 t 7 Surface Current Velocity (mls): 0 8 
0 

Weather Conditions: 

End Units: 3 14 333 Stan: 2~1 TOW Time(sec): 

Middle: 2 2 Sample Volume (L): 

TotalUnits: zd'T7 
-- . i 

pH: : . ; Turbidity (NTU's): 

Middle: ,/ a sample Volume (L): 

End: 1 5 # of Jars Preserved: 

Comments: 

N/Data/Ecology/Data SheetsflPdatasheet3.xls Ichthyoplankton Field Data Sheet 



?&? 

2 2 LA , ~olleclors: -5 5 d (C b (> Projcct #: 51 0 ~ 0 %  Sample Penod. (car Night 
(Circle One) 

d H / , & - ~ f i f i ~ a t e :  7/~3/6/ ~ i m e : / 5 ~ '  
!.' 

Weather Conditions: r 1 ? ; 13.. . - 
1 , (*. 

r3 Lef& Meter Right Meter Water Depths (ft) GPS Coords: z 1 1- - I 
!3 ,- f-7 - 

End units: 3 /'5!!?5 6 ~~d units: 2 b i ? ~  A J * 3 start: / 7 Tow Time: 0 z 
0 -7 *) 0 ,:J 

Begin Units: Begin Units: 3 - 5 p  - - Middle: 14' Sample Volume (L): 2 {, t9 .J  ' <-3 - L{ 
5 (I 

Total Units: 2 3 8 3 2- - P -  

Total Units: & /5 ZY 3 End: 13 # of Jars Preserved: -1- 
remp (C): zq -7 0 DO (ppxn): 3 $7 Cond: 45: o pH: 8 32 Turbidity (NTU's): /i, . / Surface Current Velocity (mls): 64 

0 

,men&: 

0 
? 
wl 

$ :ration: 
I 

9 - ( 13-mC ,-,ate: '7:; 'r ' ~ i m e :  16 9 Weather Conditions: ,' ,' 2 - 1 ,.; 

2 Left Meter Right Meter Water Depths (ft) GPS Coords: ?- 2 ,2 / ," n 
5?-* ?' //& 7 c5' 

End Units: -' ,' End Units: - /yZaT< , -4 Start: L Tow Time(sec): i? ~3 1 g 
0egin units:? : b $ j D Begin Units: - 5 ,:A &, Middle: 1 3 sample volume (L): 1 0 0 i / 50 - < '1- L 

& c., 5 TOM units: 2 I '4 ;? Total Units: End: ,f 7 # of Jars Preserved: ;: ; 7 f-; 
-1 ci 

"i 
0 

Temp (c): 25 7 I )  D o  (ppm): r, '->-' Condl .'-i 7 8 pH: I-/, " ' /' Turbidity (NTU's): >z , b Surface Current Velocity (mls): 0 - gv:- , 

Comments : 

- 1 8  I "  - t , p r * i 5 !  Time:/ /4 - 1)22-MD - r ~ m D a t e :  , J  Weather Conditions: ,/' 1 ,/ 9 /,I& l./ Station: - 
* u  

Left Meter I* Right Meter 

&c2- -,- ~ n d  units: 21:') 0 , , , -- 
Water Depths (ft) 

start: 25 Tow Time: & 0 9s 
1 Begin Units: I3€706 0 BeginUnits: 378 933 Middle: 2 0 

~ o t a l  units: -2-Z 5 2  8 7 ? ,-- .- " 
Total Units: L -, - .- End: I 1 %  # of Jars Preselved: 3 

Temp (C): 29 6b DO (ppm): . - ! Cond: pH: k:. ~q Turbidity (NTU's): m. Surface Current Velocity (mls): 0- 7 
Comments: 

Ichthyoplankton Field Data Sheet 



' ;  :. 1 

End Units: 

co~~ecton:  7% V 
- --/y;J'++ 

__I L Project # f; : Sample Perlod Day or @-2 
(Cucle One) 

- > 

End Units: 

7. 

< , - I 
I f l  I -- - /',- +:Date. 717d_ilq' ~ i ~ ~ :  ,H 

i . -  
Weather Conditions: . - 2, ! 2 - '-,i - --*- +-+ 

Right Meter Water Depths (ft) -0  ! Lefl Meter GPS Coords: ,, -I/ L 
i .r- 

Start: i .. 

4 

Tow Time: - ' A > ? ' *  

o a@units: ' / '&~/6- /?3 BeginUnits: 2 , ' , a ~ O  Middle: + Sample Volume (L): -, - 
44 

I C 

E - %  - 1 
- 7  - g Total Units: - - . Total Units: End: # of Jars Preselved: -1 -d 

r" 

remp (c): ;L'?, ?I DO (ppm): )3 . ; : Cond: 55 - pH: z. Turbidity (NTU's): : ?.  ,7 Surface Current Velocity (mls): 

r .  . .. . ._ - . .  . . .  I , . . . '  

itation: .~ - , . . . - ,  . , Date: ' Time: ' 1 : Weather Conditions: . . 
- .  

Left Meter Right Meter Water Depths (ft) GPS Coords: . . 

. . 
End Units: . .- .- > End Units: - , . .  Start: ' .  1 Tow Time(sec): . 

3 
< " , .  . \ '..- 

Begin Units: 
' 

, . Begn Units: Mddle: ' 3 Sample Volume (L) : 
. . 

. , 
, . 

Total Units: , 
~. . Total Units: " > End: - # of Jars Preserved: 

, L a . ,  # , . , C - -  , 7, .' 

Temp (C): , - . . DO (ppm): Cond: , -' pH: Turbidity (NTLJ's): . - : - Surface Current Velocity (mfs) : - 
-Comments: , , lb 

- , . - . . 

,- 
!- Station: , - , Date: Time: C Weather Conditions: i t  

Lefl Meter Right Meter Water Depths (ft) GPS Coords: 
1 '  I ?  

End Units: End Units: Start: - - Tow Time: I ,  

r 
Begin Units: Begin Units: Middle: ' - Sample Volume (L): 

Total Units: 
I 2 * 

Total Units: End: d 5 # of Jan Presemed: 

Temp (C): DO @pm): Cond: pH: Turbidity (NTLl's): Surface Current Velocity (mls): ' , 

Comments. 
- 

Ichthyoplankton Field Data Sheet 



Sample Period: \ D& or Night - -- 
10 

(Circle One) 
0 

8 Istation: f 8 - ( I  I)- L ~6 Date: Y/L) 510 / Time: ! L/ a ' / 

Weather Conditions: 0 vc7 r C- 5 f /< t, (- - 7 .",, 
i 

2 1 Left Meter Right Meter Water Depths (ft) GPS Coords: , '  6 .:./ L 
4 

c- , I  r .-- 3' r- 

S M :  7 End Units: -. 1 --r ( End Units: 3 , 3 ?: r L -z Tow Time: '39 3 
c-- 5 '=') r-J Q -2, C 

Middle: / - 
O BeginUnits: -J 3 Begin Units: ---, .? 3 ,> '\ Sample Volume (L): 1 J ' . I  - OY ~7 L- 

F & : ~ q  - ~ o f a l  units: Total Units: - %f End: 3 # of Jars Preserved: 
! 

/ - - . ?/-. Temp (C): 5') .5! DO (ppm).- Con& *I-' .? pH: , .'- 'J Turbidity (NTU's): , ' Surface Current Velocity (ds ) :  (7. -) 
0 

? Comments: a 
" 4  - / \ ? - - :  

Station: P I R - ( : D - ) I ? C ,  Date: c1/32'~j:,. Time: \' Weather Conditions: T j i ,  j P.T 4, 4; - 

2 
f2 ' Left Meter Right Meter 

a End Units: 5 9 6 7, .d ~ n d  units: (g q]  7 bG 
Begin Units: 5 '3 0 0 Begin Units: .'J 'z! 606 

& 
+a ? 1 5'. ;=. * * I c 7 ( c  

Total Units: G - - 0 Total Units: -. , ,- -3 - 

Water Depths (ft) GPS Coords: 1 9 c)1/7 

Start: i 2 Tow Time(sec): jfl :$ 3 
\ * 

Middle: @ Sample Volume Q): 1 03 ! i T I  - -/ - - - 
4 1  

~ n d :  .' .j # of Jars Preserved: 
0 . . - ,": - 0' 

Temp (C): 5 3 . ! DO (ppm): 7 .5, Cond: .- :- pH: 'd., Turbidity(NTU's): 11, 7 Surface Current Velocity (ds ) :  , I ,  / 
L 

I Comments: 

7/7 C/ - -  a :  , u : j , /  Time: l?;" 
Left Meter Right Meter 

,>' <,':-' t, End Units: 6 ( (o End Units: j,, 25 % ( 

5 123 
Y' 

Begin Units: 57 . Begin Units: (At 2- 0 0 '3 

Weather Conditions: O J ~  r.i 7'' 

Water Depths (ft) GPS Coords: ( ( "  , r4+- 
1 

s t m :  / B T o T m e :  , I 
Middle: /O  Sample Volume (L) : - 

l {h', A' r, Total Units: , I Total Units: k-/3 0 1 End: / # of Jars Preserved: ' 

. 0 ,. TP 9 Temp(C): 2 " . ~ i b D O ( p p m ) :  ' 9 ' 7  Cond: - . .? pH: 7 '. , Turbidity (NTLPs): - Surface Current Velocity (ds ) :  - 
Comments: 

Ichthyoplankton Field Data Sheet 



*. - w*+-- 

! a- @ 6 - >j.av collectors: ' ~ o / G  5 project #: 51 0 Sample Period: Day or 
(Circle One) 

/-] -2 zt  b 
Date: ?/s/o' Time: p , Weather Conditions: && g ~ b f g d ~  J I 

rZ Left Meter Right Meter Water Depths (ft) GPS coordr: .:BU~B, 
- r- ' Endunits: ! . G A / ~ I ~  -E End Units: bqz0@ 7' Start: 53 Tow Time: & (30 5 

O leginunits b/&000 Begin Units: g f 65' "70~0 .- Middle: g Sample Volume (L): (1J3 3 3 0 0  =oeLiI. 
-- t <-, // 

TotalUnits: ihc. End: 8 # of Jars Preserved: 

V; 'emp (C): 61'70 8 \ DO (ppm): &, (7G1 Cond: Ll (o 5 pH: g. 1 $ Twbii'y (NlVs): / 6. 0 Surface Current Velocity (ds) :  0 

0 
? I 
m 

* -  .9 :,Is 
itation:. ? \ " g ~ , ~ - i d - ~ a t e :  ?/,c:' Time:,- ' , Weather Conditions: ! :, ,. L, ' / 1 ; . - 7 

2 -- 
Right Meter Water Depths (ft) GPSCoords: , ,, - . ' - - * ,  

Left Meter 
I 3  

Endupits: C078777 C 7 ' 1  - 
Endunits: . - / L / / 7 3  start: J TOW Time(sec): " z 1 

T, 5'10 0 Begin Units: 7 b 3 6(3 0 
', , - 

Begin Units: Mddle: 1 -- Sample Volume (L): '2. ' - * >.-,d- 
& 
C, - , q i 

TotalUnits: 2\77 9 , # of Jars Preserved: 4 
Total Units: ,., .-- End: t- - 

S ; 1 I l C  4' c -  
Temp (C): (9 7 '3) DO (ppm): 6. 7'; Cond: pH: c:. : Turbidity (NTLPs): , Surface Current Velocity (ds) :  7 - " 

1 ,  -. . . .- - / -. p-- ., ,,. ' .:. ,i . ;,- comments: J ;.-&! J % .  ! :,. .' i f  ,A.e../ - . . - 
. V .  - 7 . .  

.". .' ,( .. t. , ' , 1 ,,- 
, $ 

.r (- /' ,' 

L I 

I 
NIDatalEcologylData SheetsAPdatasheet3.xls Ichthyoplankton Field Data Sheet 

t - 0 5  n " .? f .  :. -, ,' ! ,  1; r ~ 4  .I 
station: ,//K - 1( b./ - , m ~ a t e :  7 /z5Id ! Time: i7 Weather Conditions: :J,, , J 2 - , , , . 

q 3 ,  * -  
Water Depths (ft) Gps Coordr: ! 5- [\J ; \ Left Meter Right Meter 

~ n d  units: 6 5 . / 3 3 1 Endunits: 3 330 Start: Tow Time: ..- 9 3 5 
87 3 ,-- -. - , , .-) 7 ' , . f  

Begn Units: :" C : mddle: .-A b -  , , Begin Units: ,. - ' Sample Volume (L): :< '* I ' ," ' ,-\ :,, 'b 

A .--- 
T O ~  units: A) 7 3 L 1 T O ~  Units: t s :  End: lo # of Jars Preserved: <. 

- ,  , , ,-- 
Temp (C): - d ( > i  [a- DO (ppm): rL Sc; C o n d : ' - : 7 - ~  p ~ : % , - ' - a  Turbidity(NTLPs): 31.l  Surface Current Velocity (mls): '*,;, A 

.$ 
Y ?  . 
& 



Comments: bfk,-!!L<j : *  -;-, ~:'! 3 ! , ; - J l  i ; 7 ~ )  - I . , 
. 7 , . , " G&ofl 'J : ,. '>!> 5 -!? .:ci Lcs* &J - I 

I I8-Lucord Collectors: ?j\4/cnb Projcct #: c / C:,,-,> $ & Sa~nple Period:  or -- Night 
(Circle One) 

4 

o Station: ?/ 8 1- b - L b.f3 Date: l/a 510 1 Time: / O  -' Weather Conditions: :-) qj  P Y (-. 5 4- 

Left Meter Right Meter Water Depths (ft) GPS Coords: 1 8 i. C L 

v, , . 3' -- Station: [I A ) - a :  / , Time: Weather Conditions: 3'- *,i' -' 7 % - 

x 
0 

i> 
5 Left Meter Right Meter Water Depths (ft) GPS Coords: 18 c 6"'. -I I 

- F  r" e - 
EndUni t s :__ , , , , - 1  2 End Units: zj  1 1 . , - r, L[ Start: ; 7 Tow Time: 6 sd L- 

?( 

B e g i n U n i t s : 5 3 5 ~ ) < : 0  BeginUnits: yL7L?21k)3 Middle: / 0 Sample Volume (L): r.-, 1 - 5 -  3 -  L 

H --n -, 
End Units: 3 F L' , ~ n d  units: 3 = ' 5? start: 'P z" Tow Time(sec): ,,? 03 

' - , -7 
.tj Begin Units: ,? ,O -1 - ' 3 Begin Units: . / io ' 1  9 Middle: SampleVolume(L): 50 f 50 - s. 1 L- 

- 
E 3 

~ o t a l  units: 2. ' 9 L;! Total Units: - - ?' End: , ,+' 
# of Jars Preserved: ' T e m p ( ~ ) : S 0 . 3 1  DO(ppm): 7 , ; L  Cond: el-,,, pH: :i ,sL: Turbidity (NTUs): / ( 7 Surface Current Velocity (m/s):cf - 

omments: 

3 ~ / q Total Units: Total Units: End: 1 # of Jars Preserved: .. - -2  ".i' 6- 3' ,r 2' 
& Temp (C): 3 : .-& DO (ppm): k ; d Cond: , ., pH: kc . Turbidity (NTU's): 4, , Surface Current Velocity (m/s): i?, 5 
0 1 

I ,  c+- 
r i  1 - 

station: f'19 i ' @ - f - f f " '  Date: /;! '" Time: , '  Weather Conditions: :? - , c- I 1 ,- 

Left Meter Right Meter Water Depths (ft) GPSCoords: I f (  / [ 
- 

r .  Endunits: -; 6 ; c ;  - End Units: Start: fi TOW Time: .. I .  

ff -, -- -i 
Begin Units: 5 v/ 2- ;) c, i Begin Units: _) -/d- 6 :)') '-j 1 , Sample Volume Q: 2 -. - 

,- I 
r\ r? : 9 

Total Units: - - - I - ~ o t a l  Units: -- ! - End: A # of Jars Preserved: ! - 
c 3  1 I 

Temp (C): -i7) ?  DO (ppm): 2 . - -; Cond: -\ ~13 pH: ?. '-:T 
LJ - Turbidity (NTU's): ' Surface Current Velocity (m/s): 9,3 

Comments: 

Ichthyoplankton Field Dat- O' 



-2 c d- 
End Units: 7 (9 3 0 2 

k 

O ~ e ~ i n  units: Begin Units: 

$ TOM units: airto\ Total Units: J ~ , o @  5 
Middle: 1 0 Sample Volume (L): ' i'7 Q - j  /;= $ - )  Cj ,-r 

/. 
End: 2 # of Jars Preserved: A- " Temp (C): aq *' i DO (ppm):h. Cond: L[ b 6 pH: z, a Turbidity (NlW's): \ 3, b Surface Current Velocity (mls): (3. :$ 1 

0 
0 
? Comments: d4, c c\, s. .- ._- ;. _ .  . ,a<-c-+? ,.:- A',; ,,,,; Tf,<? ,#(,-/- ' . ,  .* ,,- . * 

cr 1 
C 

~ 

- 1"- 

n I +J I - 
C 2 I: 

3 /. . - P i r ,  c__+,--(tt;/r ~,4;7 ,,J ' f c x~ J-P. + .  2 ,-3 I 
? - I 'L 

IA 
i-4 r ,  I (r 

Station: [ Date: %' Time: C ) , r Weather Conditions: ! 1 1 ' ,< c: ' / 
r \ L,...' u 
5 Left Meter Right Meter Water Depths (ft) GPS Coords: j 8 1.1 bIaJ*'. 

- .~ . ,  . -  , .-- i 

5 - j Y ~ ' - " .  J , '  J 4,- 9 d . ; - P  C .> l , :  . 1)- - , . - ' - . .  : * .- : 4 .-;.. Comments : 'a. . ' .- . . ,: . ;?( ~ j ~ , ~  j / ,q 
I - 

u -v/ g/L' 
End Units: / 04 End units: 7 2 3 8.8 -7 5' z" Start: 1, 7 Tow Time(sec): (5 .i 

G Begm Units: Cc! i\ 7 0 0 Begin Units: C ]  ~3 L( 0 0 4- 
Middle: \ 3 SampleVolume(L): - 2 ? 5 0  0.1 L 

E , 
b 1 ' I -4 4 Total Units: 1 %  Total Units: +--- I End: 1 5 # of Jars Preserved: - 8 u R 

,' 
j Temp (C): ~qi53 DO (ppm): b - , pt-fl Cond: pH: 7. p& Turbidity (NTLPs): 1 1 7 Surface Current Velocity (ds ) :  0 . 5 

tT " ': 
Station: - - flm Date: 7/ff!Fi:: Time: . 0 Weather Conditions: I.: j , , (-: 

.a 

Left Meter Right Meter 

End Units: 745' b 12 
Begin Units:', i.9 - < , . y l  - 

Water Depths (ft) GPS Coords: / - 7 
el 

Start: : TowTime: 6 0 0 
Middle: 2. 3 Sample Volume (L): -% - A  q-h z pa 1 - 

~ o t a l  units: F- 3 2 i, 3 Total units: L 3 L+ i z End: fl& "; # of Jars Preserved: 
-1 r &; I ,  

Temp (C): 3 7 - 4' b0 (p;): 6 . f~ ' i Cond: '1 ( 5' pH: # , & Turbimty (NTU's): .. ; <, Surface Current Velocity (ds) :  .> r J 

I Comments: 

Ichthyoplankton Field Data Sheet 



Endunits: H - ) / c ~ , , c  ' 
Begin Units: 8 5 b 0 0 0 Sample Volume 6 ) .  

~ o t a l  units: & (3 9 '1 ! # of Jars Preserved: ,, 

pH: 2. ' i  7 Turbidity (Nnrs): /? Surface Current Velocity ( d s ) :  

31,!,-!1,"-1flc Date: 1/7~!-7/~1( Time: '558 
Left Meter Right Meter Water Depths (fi) GPS Coords: ~ / f  

End Units: ?',' 7 0 ! 2 '.' -\ 5 
Start: b.L Tow Time(sec): 7 - 

r A  l I / 

t; Begin Units: f 33 00 3 Begin Units: 'I, /:c ,909 Middle: %Js . * Sample Volume (L) : 
, - ) -' *.,=,<->: ; - < - .  

- 8- . 4 
Total Units: '?'L? Total Units: 2 / 6 End: ,- # of Jars Preserved: -- 

- - l  0 

Temp (C): 2% 1 7 ( DO (ppm): 7,7? Cond: l' '- 1-r pH: 6 8  " Turbidity (NTU's): 2 ' . Surface Current Velocity (m.s): ! ) - . rrl (7 

I . -. 
Date: ;/21/: 1 Time: ) 7 0 $ Station: p-J>-;i , , - ,, .k .. . Weather Conditions: ' /'. . j j ,  I ./ 

J j r  

Left Meter Right Meter Water Depths (ft) GPS Coords: $id _I ,- ,'2, 
End Units: Tp/7&79 Endunits: 4 r z i Y (  Start: l a  Tow Time: 69 01;' 

a . y % ~ c o  - 2 

Begin Units: Begn Units: '7 77 w 3 Middle: 1;) Sample Volume (L): 3 5 L  !Gal ,-- 3. , ,-- 
i. 

~otalunits :  ~ ~ , , q ~ o ~ ~ n i o :  21: End: 4 4 .  I 2 # of Jars Preserved: / 
Temp (C): 12 6.7% Do(ppm): Cond: ,- p ~ :  2 '*,? Turbidity (NTU's): ?, , ? Surface Current Veloc~ty (ds ) :  Dl 

9 

Comments: 

Ichthyoplankton Field Data Sheet 



Right Meter Water Depths (ft) 

Sample Volume (L): 

# of Jars Preserved: - 

0 I 
? 
v, 

1! 
- * . - .- ,tation: L&i,-~(u-yfic Date: ,iYt-;'o! Time: i2 - Weather Conditions: 2 J I 

3 Left Meter Right Meter Water Depths (ft) GPS Coords: 3 '$ (-lL /\J fl/ 
Q 

3L: I ,33- 3.- - 3: 1 'v 

z" End Units: End Units: .,- .)c."- Start: Tow Time(sec): --.? 3 5  
L 

- .  - ,  
i 7 ?  kt 1 -  - 7 ._ '  - 

~ e g n  units: 2 'L ti Begin Units: Middle: ,-> . Sample Volume (L) : - 
E * ' ,- ., -) \.- - \ .;̂ ; 3 

Total Units: Total Units: fl - End: r- ( # of Jars Preserved: 1 
4 u T - . ,  : I  1 P , , ! I  

Temp (c): - . Do @pm): . Cond: - - pH: 1 , ' Turbidity (NTIPs): L ,  . - Surface Current Velocity (mfs): 

I I 

/7 -3. 
Station: P -- 0 N -Fj)& Date: 7/c3 ~37!0! Time: _L Weather Conditions: - j r i  - { 

- 
/ 

/ - I /  . 
Left Meter Right Meter Water Depths (ft) GPSCoords: ~ ' c ~ - , ~ / ~ / -  

- 
? _ ,  I -  -. - < -  1 % -  

Start: ' '3 ,' 7; :  - 
End Units: - - End Units: _ ' _  * . . - -  Tow Time: 9- 

-- 7 -'- 
Begin Units: ? r ( >j Begin Units: ,- ! f -  . . ,-,' * )  Middle : SampleVolume(L): ' 31- ? ? -  i t  

, - 
' 7 7 .  -2 I - 

Total Units: 2 '7 5 3 Total Units: - - End: 3 # of Jars Preserved: -- - 
,- 4 .-- 

Temp (C): c?' (J .7(J DO (ppm)7 '' ' ' Cond: I I 4 ? Y e . ,  
2 pH: i TurbiLty (NTU's): - Surface Current Veloc~ty (mls): '3- . 
- - 1, 7 <- :,I I ~ U V ~  , ,  - 1 , .  Comments: ( 1 '  . .-< 

Ichthyoplankton Field Data Sheet 



I Station: Fs;;./c-~i,.s~? Date: Weather Conditions: f- t c ,- ,, , .: :., , 1 , T  . '  

8 - r ~ n d  u n h :  7 ~ .  ! 5- t-' start: 29 .- :: f 
Endunits: t ( 22~. , Tow Time: A oo "5 

0 - ,'! C Begin Units: 2 $0 1' Begin Units: ; I - m  -; Middle: 9 Sample Volume 0: ,) .d -. fi f ' 5, ? 3 Y 

TotalUnits: '2 \ % "  c ~ o t a l  units: -> I f- % f End: 1 5 # of Jars Preserved: L 
f c - \  r, I 

Temp (C): 2 g n 6  DO (ppm):?. 5 % Cond: 'I 1 u pH: a . 1  Turbidity (NTU's): 1 :Lr Surface Current Velocity (ds) :  C )  , - , '.' 
0 

comments: / 

0 
? 
In 

I 4 3  P4 . , 7Ia-71~ .--. . 3 station: I, --. - L- i i- Time: 1 a Weather Conditions: " - - ' ' , ?, 

3 Left Meter * Right Meter Water Depths (ft) GPS Coords: &! b~\r; /- 

n I 

Endunits: '$350~3 End Units: 7 ri .-I *( :1 :-- start: 1 (m  Tow Time(sec): 0 9 5 

c r- L 
Begin Units: ] 1 10 0 0 R Begin Units: % ( 1'( C3 0 D Middle: ; x; Sample Volume (L): . 5.- . + 4 -  5 ,  - :.lL 2 +-, r 

~ o t a l  Units: 2- 1 C) ' I1: 5 
Total Units: <: ! "1 1 End: i L  1 # of Jars Preserved: 

3 I-i' q . a / / ,  /? Temp (C): ,:iJ ?I . 5 DO @pmj 7.- k7 Cond: . - ,I pH: Cd. 3 , ~  Turbidity (NTU's). . , Surface Current Velocity (ds) :  0. t& 

Left Meter Right Meter Water Depths (ft) GPS Coords: 2 (n 1; L 

-, e- 
m . i-, L 

.* 

--&,# . -  
End Units: J J LG G .' End Units: 8 ! 3 () 1 3 Start: /? Tow Time: 6 9 85 

i l  I- -'. J - 
Begin Units: 8 5 5  C? i ; 3 Begin Units: ' @ Middle: 17 Sample Volume (L): ,7.3 j . L- 

- i K /  , ,  P Total Units: A . -- Lo % Total Units: 2- : &I 3 End: /,5 # of Jars Prese~ved: - 
I , rl 1' ,A- 

Temp (C): (2 zo 5 7 DO (ppm): '1. '; Cond: I ! -, pH: ;, ; - Turbidity (NTUts): !! Surface Current Velocity (ds) :  L LL: 

Comments: 

Ichthyoplankton Field Data Sheet 



7. 

2- i f j - .  , . , 
- - 

Collectors: - .  I . ,  . Project #: Sample Period. Day or Night ' 
(Cucle One) 

: 7 , :  Time: ' > :  
1: ( - 

--i?.!-,@h~ Date. , . Weather Conditions: Station: id.- 
Left Meter Right Meter Water Depths (ft) GPS Coords: -, -- / ' [ -  . 

3 
B 

vi 
o 
0 ' 
r! 

(7 / - t  * - - ,* , , < '  

I b - 
End Units: I : L +- - End Units: (3 , - - - / Start: Tow Time: fi -) -3 

,, . r - <# , - - - -  -- 
* .- , Middle: -- . 1 - Begin Units: , , I  ' 7  Begin Units: r~ , Sample Volume (L): L 1 - I ' .  

0 .- - 

2 ';" 
Total Units: , 7 7 Total Units: ,-- , End: # of Jars Preserved: -,<, - * -- 

..., - 
r " 

Temp (C): ': . DO (ppm): Cond: pH: I - - ' Turbidity (NTU's): - i Surface Current Velocity (mls): 2 
comments: 

0 
? I I 
IA 

Middle: Sample Volume (L): :; ,--; - -+,> : -? - ' - 1 
, ,' 

End: # of Jars Preserved: - 

N 

0 
4 n 
Z" 
t; 

- - .  
I ,  I " lTemp(C): : ?":DO(pprn): .-.'I Cond: -fi f pH: yL 3C Turbidity (NTU's): Surface Current Velocity (mls) : j , -- --I 

- / ,  . . , - "  > f  ' - .  -, 
Station: (3 ~ - (- - ' /'j- ,; ' p- 4 

.7 - Date: , , L - Time: -. Weather Conditions: - 6 

Left Meter Right Meter Water Depths (ft) GPS Coords: 
- _ I  -97 *" 'e" 

End Units: , 8 End Units: .J , Start: Tow Time(sec): 0 J 3 , - ,' , ? --' Begin Units: -- l ' " , , ;  - Begm Units: , . 
- - ?. - ' 

Total Units: < -) /' - Total Units: i ( 

I I 

- I - 
Station: . ; ; / , L 11 Date: - , Time: ") <. I " Weather Conditions: , . . - .  

I Left Meter Right Meter Water Depths (ft) GPS Coords: , , - .- ,/ 1 

Ichthyoplankton Field Data Sheet 

f \ - $ . ?  J t ' ' / start: 7 . . End Units: L' 2 End Units: , -- - Tow Time: 
* r -  I - Begin Units: ', -- -1 Begin Units: -7 .- - 1 3 -3 mddle: 13 Sample Volume (L): 7 

- , -  

c - / . - 
Total Units: ,+- b Total Units: - End: - # of Jars Preserved: - 

. , I '  I 

Temp (C): .. , ' -90 (ppm): I Cond: - ', pH: " - --, Turbidity (NTU's): . - Surface Current Velocity (mls): _ 

Comments: 

- 



Weather Conditions: 

Water Depths (ft) 

Sample Volume (L): 

# of Jars Preserved: 

Cond: '1 7 8 p ~ :  8,14 Turbidity ( ~ n r l s ) :  2 %. 3 surface current velocity (mis): 

0.. f " ;' 
Weather Conditions: % v< V\ -.J 

I I 
E"1, 

Left Meter Right Meter Water Depths (ft) GPS Coords: ee*.' c ,* i :I. ,> 

Endunits: I O ~ ~ O I  Endunits: ) yC1147 start: 2.0 Tow Time(sec): 600 5 
Begin Units: 0 8 3 0/P 6 Begin Units: / 29000 Middle. 17 Sample Volume (L). 30 -- (3- 3 j 

Total Units: \ 9 5 6 Total Units: /~-di '?;3 End: 6 # of Jars Preserved: /T 
Temp (C): 30.4 3 DO (ppm): 7. )D Cond: $c - pH: 8- 2 8 Turbidity (NTU.s): 4 a Surface Current Velocity (m/s) : 0. 8 

I Comments: 

I station: Time: / 6 Oa Weather 

I Left Meter Right Meter Water Depths (ft) GPS Coords: 3 , .  * f.L. 1 I . .  

End Units: /2 7 96 / Endunits: start: d a TowTirne: boo5 
Begin Units: 0 q 000 BeginUnits: 1 f y 0 0 o  Middle: / $ Sample Volume (L): / 0 0 z 0. L 

Total Units: ? 1 Total Units: a l s j n  End: 17 # of Jars Preremed: 1 
pH: $ 1 7 TurbiLty (NTU's): 44 .q Surface Current Velocity (mis). 0 . 7 . Temp (C): 30 - DO (ppm):k- Cond: ' ! 

I Comments: 

Ichthyoplankton Field Data Sheet 



ite/Pool I- ?- / 2% LA---- Wktors: Project #: 5/020b Sample Period: or Night 
(Circle One) 

B 4 Station: ?22-~D-1768 Date: 1-7-01 T i m e : ) n  a Weather Conditions: 

I I 
IA 

station: 22 - L C, - T* c Date: 3 !7/3 1 Time: I I Weather Conditions: ~ C I  h YI .! id 9 0 

- / 

B Left Meter Right Meter Water Depths (ft) GPS Coords: 22 L A  d 
b o End Units: Lr/ 6 3 End Units: 35 3 Start: 2 1 Tow Time: & 0 0 5 
2 
0 Begin Units: 0 45-0 0 0 Begin Units: 002 000 Middle: 1 7 Sample Volume 0: % ? Cc2 j ,  1 3 + $ : 
3 ,'-- 

$ Total Units: 2 ( 7 k3 Total Units: ( ,  2 2 3 5 9  End: 20 # of Jars Preserved: 

6 Temp(C): 29.37 DO@pm): c.38 
0 

Cond: L ~ T - - $ :  7, 98 Turbidity (NTU's): TO I 7 Surface Current Velocity (mls): 0.q 

2 ,  Left Meter Right Meter n 
End Units: 0 4 7 1 L{ 5 End Units: Q L j  $? 7'7 0 

h 

O*l L 

Water Depths (ft) 

k 
t; Begin Units: O h '7 ( 3 3  0 Begin Units: 0 2 '1. O 0 C )  Middle: 2 Sample Volume (L): 
2 

- 
Y Total Units: 8, ~ ' - 3  C53 Total Units: 31 9 7 - 7 7  End: # of Jars Preserved: 3 

temp(c): a.80 DO@pm): 6,31 

-f omments: 

I I 

stiltion: pa2 - p - P 0 Date: 8 ( 711) ( Time: ) ) " Weather Conditions: 

Right Meter 
? 

Endunits: Ob7 5 3  1 
Water Depths (ft) 

Start: ID 
GPS Coords: $ 9  a I ~ &, 

Tow Time: 6 0 c j  5 
I 

Begin Units: 0 $ 6 066 Begin units: 0 OOq., Middle: 10 Sample Volume (L) 

Total Units: & 1 3 5 i( Total Units: End: 2 # of Jars Preserved: 

e m  C ) :  5 5 Cond: '1 $ - - -  pH: 2 >-\  Turbidity (NTU1s): 5 5. ! Surface Current Velocity ( d s )  D.3  

I Comments: 

Ichthyoplankton Field Data Sheet 



Collectors: 3 /B~.J F Project #: ,5 - lc-:: 2 xp Sample Period: ( ~ a h r  Night 
/- 

w 
v, (Circle One) 
0 
0 - L G ~  Date: dg /d  I Time: L( Weather Conditions: ce p i  d ( ~  o station: BI X -U PJ 3\ )  4- (3 . j  I 

1 :  g I Water Depths (ft) GPSCoords: / B U D ) -  . ? 

Left Meter Right Meter cr( I 
b 

I End Units: 2 I k 4 End Units: 2 5 3  9 3 6 start: /d C g Tow Time: c 
Begin Units: 196 050 Begin Units: 23 000 Middle. ld Sample Volume (L): 3 6 0 ,; T ;-3- ?, L 3 I 
~ o t a l  Units: I q 4 4 Total Units: am End: 10 # of Jars Preserved: % 

C 
Temp (C): 30.5 7 DO @pm): j. 3 J Cond: 4.6 a 

0 
pH: ,% ?<P Turbidity (NTU's): 14. 2 Surface Current Velocity (ds) :  7 

d i 

? I 
IA 

.-= 
Station: f I 3-~.r b-~fl C Date: Time: 1 5 ' ' Weather Conditions: ,/ . /  r 

- 
. I  . - - I  - 

2 
!2 Left Meter Right Meter Water Depths (ft) GPS Coords: / :! ?,f ,$ -,J 

P End Units: 7 8 9 End Units: d 9 8 3 r start: 13- Tow Time(sec): 600s 
2 Begin Units: ~ J S D O D  Begn Units: 275~00  Middle: 1s- Sample Volume 6): 
k 

3 O E J L  
U 

8 l ~ ~ d ~ n i ~ :  127g9 Total Units: /iff$ .-I_ -- 3 0  End: 15 # of Jars Preserved: I 
U 

hemp (c): 9 _ 2 L L  DO (ppm): 9. I Y Cond: LIY \ PH: 8. SD Turbidity (NITS): 16. 3 Surface Current Veloc~ty (m/s): (. 0 

Time: 1 5 ' ' Station: Weather Conditions: J 

Left Meter Right Meter Water Depths (fi) GPSCoords: L,#. ,. 
End Units: 2 3 L/ 7 54 Co --; , 

Endunits: 2 u- 3 St,: 10 J 
Tow Time: I -  1 .... 

Begin units a 1 5 0 0 o Begin Units: 3 5 4 0 0 ~  -- Middle: Sample Volume (L): L/03 r i i ~  I De Y L  
, 

Total Units: / ? I $ ,  Total Units. , End: # of Jars Preserved 4 
'--__---- - --- --- 
p a  - 

Temp (C): 3 1 - a DO (ppm) : 1 0.7 6 Cond. - pH: Turbidity (NTU's) : 24.7 Surface Current Velocity (mts) : 0. 7 
Comments: 

Ichthyoplankton Field Data Sheet 



P 
3 
-e 
0 
3 
P 
o 
0 
? 
Q 
0 
? 
m 

-4 
Comments: &Ayj (7 6 . 4 , . c'. .,-..; - 

\J 1 

Left Meter Right Meter Water Depths (ft) GPS Coords: / 8 L k J  - , 
End Units: ! 4 1 0 1 3 Endunits: 1 5040 I Start: 17 Tow Time: cn 1 0 5 

BeginUnits: / 7 0 0 0 0  ~~~i~ units: j ,- '-+ +! ~7 .q ch Mddle: / Q Sample Volume (L): 1 an d,,,, Q = f i  . I /- 
Total Units: Total Units: l-3~ Q I  End: (0 # of Jars Preserved: 

Temp (C): 5 Dc 7 DO (ppm): get 1 / Cond: ' 1  7, >' pH: 8, '! Turbidity (NTU's): / 9. I Surface Current Velocity (ds) :  0. 1 
comments: 5 , , iC -, ,I E . .  /&A <,[,, 

t 

P/ 8-L b - M C Date: 
15.7 

Station: $,/?/o/ Time: I Weather Conditions: dP., 
C 

\, 

. .  \ . -  
/ 

u 
4 n 
B 
t; 
E 

I 

8 

I station: Date: 2/2) : Time: ,j / " Weather Conditions: - - 

Left Meter Right Meter Water Depths (ft) GPS Coords: 24 L 4 , A  
EndUnits: 21 ' 1  3 Y <  End Units: 7 0 6 07 Start: 17 Tow Time(sec): 600 5 

Begin Units: ) q a 0438 Begin Units: 0 09 Middle: 17 Sample Volume (L) : d 00 ,,jr, ,D - <'2 - $ L 

Total Units: 1 ? 3 y5 ~ o t a l  units; 17 6 0 5  
-- End: 1'7 # of Jars Preserved: - 4 

Temp (C): 30.Y L( DO (ppm): g.95 Cond: &L{ pH; Turbidity (NTU'S): l7,6 Surface Current Velocity (mls) : 0. 7 

Left Meter Right Meter Water Depths (fl) , 
GPS Coords: . ,- 2 

~ n d  units: '230 3 3 5 ~ n d  units: 1 9 8 Fb3 start: 8 Tow Time: 6 O r3 5 

Begin Units: 2 I 1 o0 0 ~ e g i n ~ m t s :  /7(600-. -- Mddle: 23 Sample Volume (L): / 0 LL 5-4 : 0 ( L 
'-, 

~ o t a l  units: 17 3 3 5 Total Units: 3 End: # of Jars Preserved: / 
-- 

Temp (C): 3035 DO (ppm): 9. by Cond: J4 3 pH: f - 5'1 Turbidty (NTUs): 1% 6 Surface Current Velocity (mis). f l  'f 
Comments: 



/ 2G Upper Project#: 5 ) O g O Q  
I ' 

(Circle One) 

0 
Station: ?'a&- b4 L DZ Date: d/4/6 t Time: /2'f ( Weather Conditions: & errr f 95 ,yr lrtfK 1 

I s \  Left Meter Ri&t Meter Water Depths (ft) 'GPS Coords: 2 6 L( DO I r - 
I $  z 

O 

5 

- -- 

Station: ?26 - u..b- a d  Date: ~/?/a ! Time: / 3 3 & Weather Conditions: SW? 0 y h0'F 
Left Meter Right Meter Water Depths (ft) GPS Coords: 210 n /?.z 

Endunits: 26% 0 3  Endunits: 38 J Y 3a start. I 1 TOW Time: 650 
Begin Units: ~y%F Begin Units. 3 300 $) Middle: 1.3 Sample Volume (L): . I f , /  5o.d.C 
Total Units: ~ o t d  units: 2 1 7 32 End: 13 # of Jars Preserved: 

Temp (C): 30 , q ~  DO (ppm): 6.2-1 Cond: 6 3  pH: 7 Turbidity (NTU's): 53 45 Surface Current velocity (m/s):O , 7 
Comments: 

End Units: 393 0 2% End Units: 34 1 30 7 start: 30 Tow Time: 6 / 5 
Begin Units: y@/ 000 Middle: 27 Sample Volume (L) : 53 + 5~ ' , / / 
Total Units: 220 2-2 Total Units: End 27 # of Jars Preserved: ,, 7 

I U J ~ J ~ A  +"I fi..,6cr @5 
? @ 

I 

Temp(C): 30)bD) ~ O ( p p m ) . b l 3 5  Cond: 463 pH: 8 (1 2 Turbidity (NTU's): 52 .g  Surface Current Velocity (ds) :  0 7 
0 

'n 
Station: Q?d- 43-MC Date: f/?/o ' Time: 13 04 Weather Conditions: 5 1D"Jt fl / 0 5  @ f 

2 Left Meter Right Meter Water Depths (ft) n &S Coords: dd 0 DE.~ 
Endunits: 404 6 12 End Units: 3 6 2 6 7 3 Start: ZY Tow Time(sec): 6 o o 5 

Begin Umts: 3 83 000 Begin Units: 3 10 00 Middle: 1 Sample Volume (L) : 100 $- / 00 ' a. 2 f- 
E 

Total Units: s 1 1  2 Total Units:> 'zm End: 19 # of Jars Preserved: 2 
Temp (C): 30, Y r  DO (ppm): 107 Cond: Ljd 3 pH:, 05- Turbidty (NTU's): 5 Y .  5 Surface Current Velocity (ds ) :  0. g 

~ o e n t :  Gs~,  c&& '0 I SJIO" /Dm 
J 

r 



_I 

o e o r s  : R'/Y?~ c D Project #: 5 16 2 :! i; Sample Period: f~<~>r Night 
k-2- (Circle One) 

% \ q ( ~ j  Time: 9 33 g station: Weather Conditions: i:i O'/d ; ';i .* 3- J 
I - 4 - 

r" Left Meter Right Meter 
h 
a E n d U n i t s : ? / ? ~ ~ a  a End Unh :  2 7  5 z'g a 

Water Depths (ft) 

start: Z Z  
GPS Coords: & -3 $2- I 

Tow Time: (&~0,1 I 
'<" 6 210 Begin ~ n i t s L  I I j Begin Units: o 

3 ' -' 

Total Units: 'iizocj 2 Total Units: End: 7 # of Jars Preserved: 
''2 2 --, (, 

F 

6 o remp (c): 30. 17 DO bpm): 7.11 Cond: y8a surface Current velocity (mts): 6.3 
s! -4 

I 
'n 

$ itation: Time: Cf5 Weather Conditions: -?;?--:z- 
r \  I - 3  . - I  h 

3 Left Meter Right Meter Water Depths (ft) GPS Coords: '2 (0 L 1) 5 I u 
6 E n d U n i t s : 3 3 8 ?  $7 
h Endunits: a7723 1 Start: ) 9 Tow Time(rec): 6 0 0 
k 3 Begin Units: ?I 7 0 0 7 Middle: 1'7 Sample Volume (L): 5:~ ! 4~ : . ' I-- 
" Total Units: 2 ! 9 8 End: /J # of Jars Preserved: \ 
5 s. ' +urbidity (NTU's): 3d. 1 Surface Current Velocity (rn/s): 0. '+ 

-7""""": 
- - 

C 

Istation: ~7~~ - /;, M c Date: e]q/Ll Time: ,Y :$ Weather Conditions: b- 9- tF .- q-..- 
I Left Meter 

' I 
Right Meter 

EndUnits: 3 1 9 YSb <% 
Water Depths (ft) GPS Coords: u8 ( . bN 3 I 

start: { Tow Time: b 
Begin Units: 3 3 4 00 6 Begin Units: T ~ o  0-- Middle: /I( Sample ~ o l u m e  (L): 52 5-0 0 * \ 7 
Total Units: ? f (J5 0 Total Units: ((-2 -..- ; 6 Q 8 \\I ..-. End: 7 4  # of Jars Preserved: -- - - -  

l ~ e m ~  (C): 7 0 ,  ) 9 DO (ppm): 6 5 Cond: Lf P 2  pH: / TurbiLty (NTU's): 25 (4 Surface Current velocity (mis): 0 -4 
Comments: 

Ichthyoplankton Field Data Sheet 



Endunits: Lfq 6 I$ ( 7- 
Begin Units: 7000 Middle: 23 Sample Volume (L): 

Total Units: / 6 7 2 End: 26 # of Jars Preserved: 

p ~ :  8 - 6 5  Turbidity (NTV's): 6 -  surface current velocity (ds): 
-. 

Weather Conditions: 

LeA Meter Right Meter Water Depths (A) 

End Units: ~ z S  5 5~ End Units: y b  b/H '5 

# of Jars Preserved. 

' ~ c r n ~  (C): 95,s 6 DO (ppm): 9. 6 Cond: 933 Surfaec Current Velocity (mds): 

Station: ?a2-b- Lb8 Date: ~/?//o/ Time: 12 05 Weather Conditions: 9~ p5 ei= 
Left Meter Right Meter Water Depths (A) %PS Coords: 2~ LI> L 

End Units: 4 L/3 '?s&? End Units: 479 qRb Start: ~ o w ~ i m e :  hQ6~ 
B e  Units: Begin Units: 466 o Middle. sample volume a): /DO + I OD = 6- '2 L 
Total Units: ~ o t a l  units: I 3 9 8 6 End: 1 2 ,  # of Jars Preserved. 1 

Temp (C): ffi 3 1 DO (ppm): 10.17 Cond: 433 pH: 73 Turbidity (NTU's): /d, / Surface Current Veloclty (mls): 0- 2 
Comments. 

lchtliyoplankton Field Data Sl~ect 



Weather Conditions: 

Begin Units: 26 ~b 
Total Units: / 9 0 4 4 # of Jars Preserved: 

): I 0 . ZcJ Cond: 432 pH: 8.75 Turbidity (NTU's): 91 ,O Surface Current Velocity (mis): 

'7 Comments: 
c! 

ri, 

Station: 22- M ~ M L  Date: ?/2a/or Time: / rqb  Weather Conditions: 5-h 5 $5 

2 Left Meter Right Meter Water Depths (ft) n 
G/PS Coords. 2a UJM 

End Units: a 5dq 7 End Units: So 3 g78 Stan: / 7 Tow Time(sec): 600.5 B 
ti Begin Units: 51 9 6'00 Begin Units: 4 B 3 000 Middle. Sample Volume ( L )  50 f 5b = 0. I L 
c? ' Total Units: 206 9 7 Total Units: End: 13 # of Jars Preserved: 1 
3 

Temp (c): %3v DO (ppm): ?. bL ~ o n d  pH: 8.75 Turbidity (NTU's): 2- 6 Surface Current Velocity (m/s): - 0. 6 

1 Comments: 

I I 

4 

Istation: 22- u% -as Date: &!id/ Time: I52q ' Weather Conditions:.- 2-A r' L? ' V ~ G O F  J 
Leff Meter Right Meter Water Depths (ft) *"GPS Coords: 2 2-u 1 

End Units: S I 7 t!-/A 'j End Units: 4 8 2 . n  2 Start: 19 Tow Time: &? 00 S 

499 00 0 L ' 
Begin Units: Begin Units; -*!G 3'2 Middle: 18 Sample Volu~ne Q: 50 &T -- 5 J L 
~ o t a l  units: 26 '/Lq Total Units: -1 . End: 16 # of Jars Preserved: 5 

's Temp (C): l-! ,-; , DO (ppm): . I Cond: ! - - p ~ : e  71 Turbidity (NTU's): 25. 5 Surface Current Velocity ((mds): 0- 3 - 

Comments: 



Date: 

: : : { @ L p  8 ( End Units. , w 

%,/2olol Time: zGL 
Right Meter 

End Units: 5 b  0 47 0 

Project #. 5logDb 

6 

3 

Middle. "4 Sample Volume (L): 200 f 200 = 0, 4 L  I Begin units:50*00 0 Begin Units: G3.t) 6 d 
Total units: 2 0 f "c Total U n i l s : ~ ~  End: # of Jars Preserved: 

. I , .  . 
0 
0 

B - 

1 I 

Istation: ?LZ LA-LDP Date: 8/2 / / o  I Time: m O /  Weather Conditions: C/C* ( 4 6s" 1 

Temp (C): 2c DO (pprn): 6 a Cond: 434 pH: 8- 7 1 Turbidity (NTU's): 1 8. b Surface Current Velocity ( d s ) :  0- ( 
CI # 

I i -! I+' , fi 
comments: i ~ o I ~ ~ - j 6 t s , b ~ ~ ~ : , ~ ~ ~ , : / , : - / ; ~ , f i ~ ~ ~  F d .  / , . @ 7 . , ,a,* / Jg j -- ,, quF 

L! I I  . 4 .  

o ,j a 5 ,I#.;, d3+&4 i ::,I,* &i,t; z&, ~~~~d 
? 

Left Meter Right Meter Water ~ e p t h s  (ft) GPS Coords 29 L b~ L 

End Uruts. 56 ( 1 b % End Units: 7 8 7 0  7 Start: 7 Tow Time. LO65 
Begin Units. L/ 0 00 =, Begin Units: 5f10 0 5 Middle. 1 2 Sarnple Volume (L). 0. a L 
Total Units: Total UNLS: 1 6 707 End: I!X # of Jars Presewed: 

Temp (C): 2 5 52 DO (ppm): ' '( 3 Y  Cond: 1/3 ! pH: 8. 1 3 Turbidity (NTU's) /b , 7 Surface Current Velocity ( d s ) .  3 / 

rC, 

E 
2 n 
P 
ti 
E 
+ 

Comments: 

1 

Station: ?Z%- ~ r )  - MG Date: %/ZO!Q 1 Time. 2? 2 ? Weather Conditions: &v 4 650 
Left Metcr Right Meter Water Depths (fl) GPS Coords: 22 L (\lj k / j  

Endunits: ~ L ; / ~ z L z  Endunits: 51!8m . start: 27 /' 
Tow Time(sec). (dm 

Begin Units: 5 6 D0 M~ddle: zg I 
Begin Units. 53 4 0 0 0  Sample Volume (L). )d i- ! b 0 <). - - 

Total Units: c T  26 
A 

Total Units: 20 2 12 End: # of Jars Preserved. -r- 

Temp (C): 2s. q7 DO (pprn): 1°,3? Cond: 4 3 2  pH: 8. 77 Turbidity (MU'S). Y Surface Current Velocity (mls) O. I 

Icl~tliyoplanklon Field Data Sllccl 



Sarnple Volu~ne (L): 

T O I ~  units: 1 5 5 7 6  # of Jars Preserved: 

f 3, 9 comments: J J  - 7 ,  . .  , . *.+ , . ; 3, P P V ~ , . ~  
. 

c! I P- 

Istation: P22 -U d- MC Date: 8/21/0 ( ~ i m e :  1) 3 47 ' . .I- 
Weather Conditions: :: ): [ 1; ! ( - ! - 2 o w ~  I- I 

Left Meter 

End Units: 

I 

Right Meter 

End Units: b ! 5 3 7 S- 

Water Depths (A) 

start: I (/ 
, , I / /  / / , , A  GPS Coords: ", - ::, <, 1 Tow Time(sec): ,$' 

Begin Units: 59 70 0 L) M i d  p c  o n  ) , 

, 1 1 7 1 )  2- Total Units: Total Units: 1 End. ! ? # of Jars Preserved: 

0 Cond: +, pH: FI 7 9 Turbidity (NTU's): 2 . ? Surface Current Velocity (mls): i) . j 

I I 

I Station: P22 - Ll hJ - Date: 8/2/0\ Time: 03 1 6 Weather Conditiotls: - O k q r  % G o - 6  r '  
I Left Meter 

/ 

b e h t  Meter Water Depths (A) GPS Coordr: a a L( R) /f I 
EndUnits: 63569  E I I ~  Units: s 96 94 ! start: 20 TOW Time: & J 2 ~ -  

Middle: / 7 Begin Units: 6 15003 Begin Units: 5 '770 00 Sample Volume (L): / 30 L~ !o,:) z 0, 2~ 

To, U & : W s  Total Units: ( q90 /  End: (3 # of Jars Preserved: - I 
A 

Temp (C): 2'5.2 \ DO (ppm): 4.2'3 Cond: Ll3Z pH: 2 7 3  Turbidity (NTU's): s3 .3 Surface Current Velocity ( d s ) :  9 , 9 
Comments: 

Ichtl~yoplankton Field Data Shect 



~ . d  units /n 3 ?' ( 52 End Units. 6 ~ ~ z - Z Z  start 15 ~ o w ~ i m e  6.305 
Begin Uiuts 6330 0 0 Beg111 Units Mlddle 1 0  Sample Volulne (L) 9 ~ O D  t 200 - ' 6 L 

- .  @ Total Umts 515 2- Total Un~ts: End 10 # of Jars Preserved 2 

Tenlp (c) 2 5  06 DO (pym) l o w  - Cond PH g. 77 rurbldlly (NTU'S) 32. 8 Surface Current Veloclty (,n/s) 0 / 
comments -Took PPdL k W w  akabad- .s-,~ - 7w.k pod & b-cki, on 4 i-/-'~jrr 0.9 < -  b 

KG- w h  2 ~ 5  . F CC,, 14 J b-IG 4 -OF T o i t  80!olJ ,d ,'v~ .iku;*-q huU- 8 . 9 4 9  
w 

Stauon 71 & Lb- r\C Date 8/22/(0 1 Time. / 8/a Weather Conditions 6 1 ~ &  4 go 
Left Meter Right Meter Water Depths (ft) /cPS Coords / % L J ~  

End Units b'5 3 '5 8 7 End Units: 6 7 9 ' 70 Start 18 Tow Time(sec) 6/55 
Bcgin Unlts 6 000 Bcgin Unlts 6 9 M~ddlc )q Salaple Volunlc (L) 20 0 a00 1 0 - C( k 
Total Units Y ~ s ?  Total Uluts - >  End ? y # of Jars Preserved 1 

Tclnp (C) 2'(. 8 0 DO (ppsl) /0. 17 Cond 16 pll g, 6 )  Turbldily (NTU's) /Z 2 Surr:,:lcc Calrcsl Vcloc~ly (~nls) 0. 3 .- - 
Comlncnts @ 3 n/q . J o ~ / c t d -  c=$ & 2300 fPb.4 & aZOd) 

J 
1 I 

Station: ? % - ~ b  -Rbg Date. f!Tz/ol Weather Conditions- flm4 .-, ~ 'okd-  goD 
Left Meter Right Meter Water Depths (A) 'GPS Cooriss /< , D C-. 

# 4 I -- r, [ i '  End Units' ,' End Units. . ., Start. L!- f- Tow Time. 6 5  cT 
,- * 1 

Begin U N I S : ~ %  Begin Units. 69 l : , Middle: ---' sample volume (L) 5 8 5 , "I s = J , u7 - 
Total Units: - 

- -7 

Total Units: - End: ir # of Jars Prese~ved , 
-3 

Temp ( C )  d51O2 DO (ppm) IO.44 Cond: 73 -? pH: 8 .  & Y Turbidity (NTU's). 24: 7 Surface Current Velocity ( d s )  0, ? 
Comments: - 

Ichthyoplankton Field Data Sheer 



v 
J 

R O O  & o 1 IQ Per collectors. C D Q , / ~ ~ =  ~>~ojecl#:  5/v  20.4 -- S:il~iple Penod: o r  Nigllt 
d I - -- (Circle One) " I 

8 Istation: - Ub -Cb& Date: ?/?-+I Time: -- 1 / 3 0  Wcatller Conditions: f% rf lb dad, 9 95 
Right Meter - - Water Depths (ftj &PS Coords,! 224 D L 2 

End Units: 6 3 3 2 2- slaw 8 Tow Tirne: 3 0 S 
-.- 

Middle: Sarl~ple Volu~lic (L): *+q(---JJ; 0 . 9 ~  
# of Jars Preserved: 1- 

Surfac,: Current Velocity (m/s): 0% 7 
# 

,".%.,, 

f'2 5 Ybf f <. , + , - * 

i 
i&q9-c4 

I 
ry, 

Isration: I 5 - M c  Date. %/22 - 0 / Time: )2 35 Weather Conditions: Cloud 4 804 

2 Lefi Meter k g h t  Meter Water Depths (A) 6 PS Coords ' I S M D M ~  
Q 

End Units: 6 7 ( q 43 End Units: ($ 2 7 3q4' start 13 Tow T~tne(sec) &Q 

3 Begin Umts. b(d 5 003 Begin units: bz3 c ~ . ~ '  ' Mlddb: \L Sample Volume (L) '1 o0 500 = D4 7 L 
L 
+ c: Total Un~ts: Total Units: 4-3 +q Ead: / ? # of Jars Preserved 2 ' Temp (C) ~ ' f ,  77 DO (ppm): 10, 2 Y  Cond: o pH: 8 6 7 0  Turbidity (NTU's): (5.3 Lrfacr Current Velocity (mls):i) , k 

, 

~omments. ah& ;+ rleb -&A, 30 bock& k 76 -6 PN, f l a k  -L+l, L [J~*>>L E 

8 - f  & w - \  (b6t-d Li.~m,-,,, hs --/k*.& bh0,), Liz 30.5, we-, . 

Station: 4 1 8 -Mb - Date: ?/22../6/ Time: 34 
Left Meter Right Meter 

End units: 6 7$S3 5 End Units: 6326% 

Weather Conditions: -- fl#.k$ do* 9 25- 
Water Depths (ft) GPS Coords: / 8 UJ Ra 
start: 9 Tow Tiine: 6 305 

Begin Units: 6 72 oi39 Begin Units: 6 3 7~00 Middle: 12 sample volume (L). .t- 150 z,  '??' 
Total Units: Total Units: SbqL End: /? # of Jars Preserved 1 

65 Tt~rbidity (N'I'U's). 2q s Surfacc Current Velocity (ids). 0 v 6 Temp (C): 25 , I I DO (ppm). /d 187 Cond: 3 3 pH: 

Comments : 

lchthyoplankton Field Dafa SBeei 



I 

Water Depths (A) 
- -3 7 ' -9 

End Units: 2 = 3 122 C End Units: 7 T?;.; r *' < 2 
O Begin units: 65 8 00 0 Begin Units: - L?? 30 0 Sample Volume (L): 

I - ' - .  

Total Units: Total Units: F'. End: # of Jars Preserved: 

pH: Ft7 3 Turbidity (NTU0s): /St 7 Surface Current Velocity (mls): 

k 
'$ Begin Units: 66~000 
cd P 

Begin Units: 708006 

- 
I f  7 ' - ~omments o 3 L -,~.k+~e Q $ op --/':, J,I . ,*>-?,' r>-1 - - + -, dj , ~ J J  :- .-, n -. 2 9 - 7 -  2 . - * 

,. 

"-- 
Middle: f 3 Sample Volume (L). _ ' X  ?.?? z 0 L i 

9 I 
- / 

0 
9 

) / O !  i c : 7 5  , J ( Y 9 f  

IA 

station: " ig - t.4r.J - M C  Date: g/23/0 Time: 3 ' '? 
I 1 : ,  1 I 

- Weather Conditions: /% ri I : ,  r o v L 7  , 50- fi~r! n -  - 
Y L.i 

Left Meter Right Meter GPS co&: 1 6~ P j i/Z 
n 
6 End Units: 6 71 27 8 End Units: 71 2 $J 7" a :  I /  Tow Time(sec). 
h 

600s 

& +-, 
c Total Units: 2 Total Units: ~7 4 End: 1 1 1 

# of Jars Preserved: ; 
S 

Temp (c): 2% /Z DO ~ ( t n ) :  

, zf&F 

I Comments: 

- 

[Station: j 8- M P - Date: y/2:'oI T i m e : ~ w L  
1. 

Left Meter Right Meter Water Depths (ft) GPS Coords. 1 r ~ '  1 !", 
- , f c \ - -A ' ,~  : , 

End Units: -/ I f / y -, End Units: - 7 2  / star t  '3 Tow T ~ m e  - . 
Begin Units. ' ' ,  - Middle. I !  Sample Volume (L). 

J . , . I  -= -22 (- ~ 'g in  ~ n i t s :  4 T~ * 
Total Units: Total Units: ' i End: ,I ' /I # of Jars Preserved. - 

9 - -  
' 2  . <-- 

Temp (C): 35 a L'I 3 DO (ppm): 'r , *'r c :  -. - 
Cond: - .  pH: C I* Turbidity (NTUts): - $3 . Surface Current Veloclty (rids): 4 5 

Comments: ' 
Ichthyoplankton Field Data Sheet 

, -?-A 



Collectors. J '  - + 

.- ,' ' 
%,, .-l z .  , ' 
I ., . 
-C--- 

Time: - 
Right Mctcr 

Project #: ' , - ' 1 Sample Period: Day or f(Iicll~ . 
(Circle One) 

i 

Weather Conditions: - .  I I 
GPS Coords: 

n a I End Units: ,-$ 3 - 1  End Units: : , start: 2 4  8 
d 

Tow Time: 6r: / 5- S I x 
0 

s 
Ir; 

I - ,- 5 -7 Date: 8/23/01 Time: 7-;. ; " 
'" Station: 1;  z\- f, 2 Weather Conditionr;: f?d )nr ? ') c (0  k d1 ki 

/ I 

.-l ,- \ -\ 
I , -, , 7 

* - 
Begin Units: ' -.- I Begin Units: "" '7 - Middle: -. : Sample Volulne (L): & 5 3 A 5 T D  6. L i- 

5-00 7. TotAIUnits: Total Units: End. a* 
. - - 1C* 

~ e m n & ~ ) :  ,A, $ $ DO (pprn): ?ft 01 Cond: , A pH: Turbidity (NTU's): 

# of Jars PreSemed: 71 
Surface Current Velocity ( m i s ) :  L J L  

;j 
Comments: 

Comments: 

0 
0 I 

5 
4 

0 

rl 
2 ~1 

I 1 
- 

- 7 , , 
I-' - 

Station: c'~-l~;-,, -.. , Date: ~123 /D I Time: 36 Weatller Conditions: : +'- k.5 * I 

Left Meter Right Meter Water Depths (ft) GPS ~ o o r i .  /~L -PJ#  
h ., 2 End Units: . 152  End Units: 6 7 2 '{ 3 Start: Tow Time(sec): 7 7 -7 a 

Begin Units. , ., !a >:>J Middle. 16 Saliiple Voluli~e (L) ,>- 7,7/- .)",.-:.L h r -  

'-6 Total Units: $: ,' Td L3 End: I # of Jars Preserved 1 b 

Temp (C): 2Y- 7 0  DO (ppm). f,77 Cond: Y I  Y pH: 8.7 Y Turbidity (NTU's): 15 < Surface Current Velocl ty (nris). !?c 4 

Left Meter Right Meter 
- 7 -  

End Units: ; - - U  End Units: " f 

Water Depths (ft) 

Start: /'G 
GPS C O O ~ ~ S :  2 k-/ 1 1 Tow Time: a 3 3 

I _ -  

Begin Units: * 17 ' ) '3 ,_) Begin U~lits: ' \.:--% Middle. 1 3 Sample Volume (L): ' 73L J 3 = .-), 5 
Total .nits: x ~ )  End: * Total Units: (1 5 b # of Jars Preserved: 

-I f I , '  

Temp (C): 2Li,e" DO (ppnl): - ,= Cond: -' pH: g 71' Turbidity (NTU's): J U. L 2 Surface Csrrcnt Velocity (mds): 

Comments: - 

lclltl~yoplankton Field Data Sheet 



c,r G~ 4 
/. P 

Left Meter Right Meter Water Depths (fl) GPS koords: o' \o o\ A L 
End Units: 2 ) ' 1  63 (0 stan: Ll TOM. r f i~ue   do^ 5 

Middle: rd 2 Sample Volume (L). ) Oo 4 jo 3 7 ( '"i* -> 

End: 2 ) # of Jars Presexved: II- 
remp (C): 

0 
d b. I DO (ppln): 7 Con& '/ 1 8 pH: 8.7 0 Turbidity (NTU1s): 2 8 . 3 Surface current Veloci$ M ( d s ) :  0. 7 

0 
9 3nlments: 

0 

? 
IA 

ht ion:  Pa &J - c.1 b - lr, C Date: 0 [ Time: ) ( *% Weatlier Conditions r, ({ (,' I 

2 Left Meter Right Meter Water Depths (ft) GPS Coords. 3 & LA b /'f7 
A 

End Units: ( Lf 3 7 End Units: [, .* / - H start 2 z  Tow Timc(sec) ~ 0 . a  
- lr--# -, .., 

e 

B I 

Begin Uiuts: (+*> Begin Units: d 5 -' 3 0 3  Middle ,I ! Sample Volume (L) /d 0 3 /OQ - 0, 3 L 
2 ,. - - / --, <;' 
+ Total Un~ts. ..-- d Total Units: ..- -J -- - End. 79 # of Jars Preserved. 1 8 

R .  U ? g ,  - 7 - >  
IPS n 

Zemp (C). , , ' : DO (ppm): lr : Cond: pH: ( . 2 ;, Turbidity (NTU's): Lf LC 5 Surface Current Velocity (mls): 9 . 7 

Begin Units: Begin Units. 15 o b <, 
- 

Middle: ! Ll Sample Volum (L). z-) 4 /o  9.f12 
-+ -< 

I 

Total Units: Total Units: End. 1 L/ # of Jars Preserved 

Temp (C) . d 5. DO (ppm). 7.07 Cond: pH: ','. - Turbidity (NTU's): C 43 C ' surface current velocity ( d s ) :  0. 7 

1 1 

Comments: 

I 

lcl~tliyoplanktori Field Data Slw' 

s) 

 tauo on: Pd &-- il b - ~  Date: 8 12 L JO / Time: 1 " 
i 

Weather Conditions: (' lr, L. r; I / 
Right Meter Water Depths (ft) Left Meter GPS Coords r ~ A  

- ,  - - T I  . 
End Un~ts: End Units: 4-3 1 5 1 9  start. ) ) Tow Time: 6 9 '3 



c f - 
Collectors: . ?Q : 3;A 'y- project #,<5" ,) ;> ; Sa~riple Penod. Day or 

I i 

' . . q  Weather Conditions: J r : c ; ~ /  j ,:d,:i 
Lefi Meter Right Meter Water Depths (fi) 

(',',?*/ ; y GPS Coords .-- 
. -  , - 7  .. $ End Units: ; 2 - End Units: I , - '  - Start: ' -3 Tow Time' ." ' I 

a Begin "nits: i - - 
Begin Units. , ' ' .-. , ? Middle. 9 Sa~iiple Volunie (L) ' ~ g +  1 9 d  7 J , ~  - 

I 
,- - 7 -  I *  

Total Units: -J - -. End. ..- # of , I Jars Presemecl '71 
P 

Temp (C): 25 7~ DO (ppm).?, 5 Cond: y(5 pH: 8, $0 Turbidity (NTU's): ( Surface Current Velocity ( d s )  0 
0 
? Comments: 

Y 1 
i 71 1 

station: 1.. I ;-r ' , t Date: j :2L '-1 
r \ 

3 Left Meter Right Meter - - -  
>,I : t -" 

End Units: : ' -, 

Weather Conditions: 

Water Depths (A) 

0-2 Stalt: A ; Tow Time(sec): L* ,- 
z 
+ o Begin un i t s :~~!~~~. . l  Begin Units: ,-I 7 ,?, , 5 0 '-' Middle: ?d Sample Volume (L). 
cd - 
& + ' *  5 -  " i d? Total Units: Total Units: , . End: # of Jars Preserved: 

- 

Temp(C): ' " ." DO(ppm): A.  - -  ' Cond: - ' 

1 Comments: 

r ; s f  . .... f /  , ,  
Station: -2. ' i T / -  , . 5 Date: ," ; 5 7 Time: 6 0 ' Weather Conditions: - 1 *Z- 5 c ' o A,,  4 ,;5 * 

Left Meter Right Meter Water Depths (fi) GPS Coords: 26 9 f'd L 
I 

? ? I P  a 

' 

End Units: , 7 '2 ~ n d  Units: 6 782 $ .:> Stall: /I TowTime: ki. 
I Begin Units: """o$ ,~  Begin Units: 85 4 0 0 Middle: 17 Sample Volume (I.): 100 4- 1 OD = 0. 2 L 

Total Units: O- :3 i, Total Units: i9 a c t ~  End: # of Jars Presenled: 
' - 2  -? I?& -. 

Temp (C): ,!; . DO (ppm): 6 - 7 ' cond: L1-iL pH: %..Is Turbidit). (NTU1s): J , Stlrface Current Velocity (mds): 7 
Comments: 

Iclr~hyoplankron Field Data Slrccl 

/--- .*a 



-C  ̂ . -. - 
Project #: L ' ;-' .-> 1.3 Sainiple Period: .&>or Night 

'. . 
One) 

' i ^ : I CI. srd , . ,  ,/ 3 ,, F? \,; 

Water Deptlis (ft) GPS Coords: ,;/' $. L- b 2 
"'\ 

/ - 
Start: . --. Tow Time: ;3 0 5 --. 

Middle: (5 Sample Volus~e (L): 223 t 50 0 . ( L 

# of Jars Preserved: 1 
Turbidity (mu's): - /Ye 7 Surface Current Velocity (mls): 0. C/ 

4 

- 
I 

m n 
Istation: PGJ (- ! I-. --I?.? C Date: $/&/n/ Time: 11 ' 3  IC. 

Weather Conditions: / , , , .. ,' , , 
V I 

2 Left Meter Right Meter Water Depths (ft) GPS Coords (, 1-f) fy7 
n - 

End Units: 7 9 5 '1 3 0 End Units: 7 5 2 7 8 5 start. [ 5 Tow Time(sec) 5 z" 775000 1-1 Q ~4 .I ,, o 
Begin Uluts. Begin Units: , 1 Middle. 15 Sall~ple Volul~ic (L) 5 0 t 50 ' 0. I f- 

E CI 3 c.; * Total Units: r2 ' E: Total Units() ? ? % 5 End: / # of Jars Preserved 3- 
c- T l  ' ' 

~ c r n ~  (c): &, 22 DO (pp111).7e ' /b Com~cI. '2 2 dS 8 Y? Turbidity (NTU's): /bn5 Surl3cc Currc~it Velocity (rids): op 5 , 

r. ;C 
Istation: kc . 1:- - -I LC Dace: { l diet Time: 10 27 

i-.L3- 
Weather Conditions: & v r  c ? I/ 

I 

Left Meter Right Meter Water Deptlis (ft) GPS Coords tT:;l .,i - f i  1 
End Units: 7 7 $ 4g 7 qc- r ,  

End Units: 7 56 5717 Tow Time: 6 or] 5 
Begin ~ n i p - ; ?  Begin Units: 7 5 1 8 0 0 ' Middle: 1 t?' Sample Volume (L). -, 4 

q,g .A qLp -- 3- / L 
Total Uruts: I Total Uni ,, 321 ?' End /'i # of Jars Preserved. - '1 

 em^ (c) 4 .ad DO (ppm): ? L! 3 ~ o n d :  4 C( ) pH. -- 8- 73 Turb~dity (NTU's), 2 7c 2 Surface Current Velocity (mds): C)* Y 
I 

Comments: 

lclithyoplanktn~i Field Data Sheet 

/---*-"-/= 



/ Collectors' 

Water Depths (ft) 

Tow Time: ' - 

# of Jars Preserved ,- 
Total Units: , 

Surface Current Velocity @IS): 

f l  I? 

~ n d ~ n i t s :  ?% ~ - 6 , ~  Start. ,- 

# of Jars Preserved - 

- Turbidity (NTUS) j , Q surface Current velocity (ids) 

eathcr Conditions: - 

Sample Volume @) _ 
# of Jars Preserved -- 

Surface Current Velocity ( I I~S) 

Ich~hgoplankton Ficld Dara 

sllee' 
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