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ABSTRACT 

Hopky, G.E., M.J. Lawrence, D.B. Chipe~ak, and S.M. McRae. 1994; NOGAP B2; Data on in situ water 
irradiance, temperature and fluorescence, solar irradiance, and ice algae and related parameters from 
the Canadian Beaufort Sea shelf, 1985 to 1988. Can. Data Rep. Fish. Aquat. Sci. 934: v + 112 p. 

Between 1985 to 1988, the Canadian southern Beaufort Sea shelf and coastal bays were sampled for 
a suite of oceanographic variables. In 1985, 41 stations were occupied between 21 July to 12 August. In 
1986, 63 stations were sampled between 23 March and 20 September. In 1987, 59 stations were sampled 
between 05 March and 30 August. In 1988,20 stations were sampled between 07 and 24 March. Throughout 
1986 to 1988 continuous irradiance (PAR) data were recorded at Tuktoyaktuk. During open water, water 
column PAR and relative fluorescence measurements were made on the Beaufort Sea shelf and in 
Tuktoyaktuk Harbour, and continuous sea surface temperature data are reported for Kugmallit Bay. During 
ice cover Tuktoyaktuk Harbour and Mason Bay were sampled for water column fluorescence and PAR; and 
on the shelf stations were sampled for ice algae species composition and abundance, ice chlorophyll 2 
concentration, total suspended solids and PAR data in relation to snow depth. 

. Key words: Beaufort Sea; Mackenzie River; estuaries; bays; irradiance; temperature; fluorescence; ice algae; 
taxa; biomass; chlorophylls. 

Hopky, G.E., M.J. Lawrence, D.B. Chiperzak, and S.M. McRae. 1994. NOGAP B2; Data on in situ water 
irradiance, temperature and fluorescence, solar irradiance, and ice algae and related parameters from 
the Canadian Beaufort Sea shelf, 1985 to 1988. Can. Data Rep. Fish. Aquat. Sci. 934: v + 112 p. 

Entre les annees 1985 et 1988, des echantillons ont ete preleves sur le plateau continental canadien 
situe dans le sud de la mer de Beaufort et dans les baies c6tieres afin d'obtenir une serie de donnees 
oceanographiques. En 1985, 41 stations ont ete echantillonnees entre le 21 juillet et le 12 aoQt. En 1986, 
63 stations ont fait I'objet d'un echantillonnage du 23 mars au 20 septembre. En 1987, des echantillons ont 
ete recueillis dans 59 stations entre le 5 mars et le 30 aoQt. En 1988, 20 stations ont ete echantillonnees du 
7 au 24 mars. Au cours de ces periodes, de 1986 a 1988, on a enregistre les donnees sur I'irradiation solaire 
a Tuktoyaktuk. Pendant la periode d'eau libre, on a mesure le RPA (rayonnement photosynthetiquement actif) 
et la fluorescence relative dans la colonne d'eau sur le plateau continental de la mer du Beaufort et dans le 
port de Tuktoyaktuk. On a egalement releve, de fa~on continue, la temperature de la surface de la mer dans 
la baie Kugmallit. Au cours de la periode des glaces, des echantillons ont ete preleves dans le port de 
Tuktoyaktuk et dans la baie de Mason afin de determiner la fluorescence et le RPA dans la colonne d'eau. 
D'autres echantillons ont ete preleves dans les stations sur le plateau continental afin de determiner 
I'abondance et la composition des especes d'algues ainsi que la concentration de chlorophylle a dans les 
glaces, la quantite totale de matieres solides en suspension ainsi que des donnees sur le RPA en fonction 
de I'epaisseur de la neige. 

Mots-cles: Mer de Beaufort; fleuve Mackenzie; estuaires; baies; irradiation solaire; fluorescence; algues des 
glaces; taxons; biomasse; chlorophylle. 





INTRODUCTION 

This report lists physical, chemical and 
biological data sampled as part of the Beaufort 
Shelf Fish Habitat Research Subproject (6.2.1) and 
the Nearshore Benthic Monitoring Subproject 
(8.2.3). These studies are components of the 
Critical Estuarine and Marine Habitat Project (B.2) 
undertaken by staff of the Department of Fisheries 
and Oceans (DFO), Central and Arctic Region, as 
part of the Northern Oil and Gas Action Program 
(NOGAP). NOGAP is a multi-disciplinary study to 
provide background data for assessing the poten- 
tial effects of hydrocarbon development and pro- 
duction on the critical marine and estuarine 
habitats of the Canadian Arctic coastal shelf. 

Subproject 8.2.1 was conducted throughout 
the seasons of 1984 to 1988 on the Canadian 
Beaufort Sea shelf and Mackenzie River estuary in 
an area extending from the inshore reaches of the 
Mackenzie River estuary, including Tuktoyaktuk 
Harbour and Mason Bay, out to about the 200 m 
isobath and bounded to the west by Herschel 
Island and to the east by Amundsen Gulf (Fig. 1). 
The objectives of Subproject 8.2.1 are: 

1. to conduct research towards identifying, in 
spatial and temporal terms, areas of 
significance to marine and estuarine fish 
species of the Beaufort Sea shelf; 

2. to characterize these areas in terms of 
community composition, and in terms of 
chemical, physical and biological parameters; 
and 

3. to describe the feeding habits of selected fish 
species in relation to habitat and season. 

The Beaufort Sea shelf region is significant 
habitat for marine mammals (Wursig et al. 1985; 
Norton and Harwood 1985), and estuarine and 
marine fishes (Craig 1984; Lawrence et al. 1984; 
Bond and Erickson 1989). Biological data for 
Subproject 8.2.1 included algae sampled from the 
under-ice surface, zooplankton and ichthyoplankton 
collected during ice cover and open water, and fish 
sampled during ice cover (Chiperzak et al. 1991) 
and open water. The zoo- and ichthyoplanton data 
is either reported (e.g. Chiperzak et al. 1990; 
Hopky et al. 1994a) or in preparation for reporting 
(Hopky, pers. comm.). The data reported here 
assist in the delineation of fish and marine 
mammal habitats, and represent the final com- 
ponent of the physical and chemical data to be 
reported for this Subproject. Related physical (e.g. 

salinity, temperature) data (e.g. Hopky et al. 
1988a), and chemical (e.g. nutrients, dissolved 
oxygen, silica) and biological (e.g. chlorophyll aJ 
data (Lawrence et al. 1991) are already reported. 

Subproject 8.2.3 was conducted in March 
1985 to 1988, in TuMoyaMuk Harbour and Mason 
Bay, located on the eastern side of the Mackenzie 
River estuary (Fig. 1). The objectives of 
Subproject 6.2.3 are: 

to characterize the meiobenthic and macro- 
benthic communities, to determine the extent 
of interannual variability in numbers and 
biomass of these communities, and to relate 
these results to chemical and physical attri- 
butes in the sediment and water column; and 
to develop sampling and analysis methods and 
to evaluate approaches for future effects- 
monitoring programs. 

Subproject 8.2.3 involved the collection of 
macrobenthos (>500 pm screen) and meiobenthos 
(64 and 212 pm screens). The contribution of this 
Subproject to the goal of NOGAP 6.2 was to pro- 
vide baseline biological data on the benthic inverte- 
brate populations found in bays along the Beaufort 
Sea coast. These coastal bays are often charac- 
terized by restricted water circulation with the 
adjacent shelf waters (~arber  1968),. but never the 
less, provide critical habitat for estuarine, marine 
and freshwater fish (Bond 1982; Lawrence et al. 
1984; Hopky and Ratynski 1 984). The biological 
and related physical (e.g. sediment) data is 
reported in Hopky et al. (1994b), while the water 
column salinity and temperature data are reported 
in Hopky et al. (1990), and related water column 
chemical data (e.g. nutrients, pH, dissolved 
oxygen, etc.) in Lawrence et al. (1993). 

The data reported here is not distinguished 
with respect to its Subproject of origin. However, 
in general, the open water period Beaufort Sea 
shelf and TuMoyaMuk Harbour data, and the ice 
cover period Beaufort Sea shelf data are from 
Subproject B.2.1; while the ice cover period 
Tuktoyaktuk Harbour and Mason Bay data are from 
Subproject B.2.3. The data reported here includes 
the following: 

1. continuous near-surface water temperature 
data from a stationary buoy near TuMoyaMuk, 
for open water periods during 1985 to 1987; 

2. in situ water column profiles of fluorescence 
data from all study areas, during 1 986 to 1988; 



3. in situ open water sea surface transects of 
fluorescence data from the Beaufort Sea study 
area, during 1986; 

4. in situ water column profiles of photosynthe- 
tically available irradiance (PAR) data from all 
study areas, 1985 to 1988; 

5. continuous solar irradiance data from DFO's 
TuMoyaktuk base camp, for various times 
throughout 1986 to 1988; 

6. chlorophyll 2 biomass and total suspended 
solids data from ice cores of the landfast ice 
from the Beaufort Sea study area, 1986 to 
1988; 

7. snow depth data from ice core sampling sta- 
tions located on the landfast ice from the 
Beaufort Sea study area, 1986 to 1988; and 

8. algae community composition and density data 
from ice cores of the landfast ice from the 
Beaufort Sea study area, 1986 to 1988. 

METHODS 

STATIONS AND POSITIONING 

Locations were designated on the basis of 
year, and station sample names were generally 
assigned sequentially in chronological order within 
year. An example of a typical station is 86033; this 
refers to the year 1986, with 033 referring to the 
station number assigned for 1986. 

Subproiect B.2.1 

Samples were collected primarily along the 
coastal margin of the Beaufort Sea shelf and in 
Tuktoyaktuk Harbour and Mason Bay. During the 
ice-on sampling-periods of March or May, stations 
were established by the .objective of the primary 
research program, which was to sample the epon- 
tic algal community of the landfast ice under 
different salinity regimes along the coastal shelf. 
Station locations were often dependent on ice 
conditions, particularly near the interface of the 
landfast ice with the sea ice. A DH6 (Twin Otter) 
aircraft equipped with wheel skis was used for 
sampling from the ice surface, and station 
coordinates were determined using a Global 
Navigation System on the aircraft. Two stations, 
88001 and 88002, were reached using ground 
vehicles. Coordinates for 88001 were determined 
by proximity to shoreline features and land maps 
(NTS series; 1.80 OOO), and those for 88002 with 
aircraft flypasts. 

During the open water periods, the primary 
research program was plankton sampling and 
stations were established accordingly throughout 
the coastal shelf, and in TuMoyaMuk Harbour. The 
MV Sequel, a wooden hulled 12 m vessel, was 
chartered as the sampling platform. The Sequel 
had a sailing range of about one week, and 
selection of sampling stations was often 
constrained by the vessel's small size and hull 
construction. Station coordinates were determined 
using a combination of radar (Furuno Model 
CR240) fixes to shore, bathymetric charts and 
satellite navigators (1 985 - Magnavox Model 
MX4102; 1986 to 1988 - JRC Model JLE-3850) 
with nominal accuracy of M.1 km. 

Summary data for stations sampled on the 
Beaufort Sea shelf and in TuMoyaMuk Harbour for 
each of 1985 to 1988 are given in Tables 1-4, 
respectively. Station locations are illustrated in Fig. 
2-9. 

Subproiect B.2.3 

Samples were collected in TuMoyaMuk 
Harbour and Mason Bay during the ice-on period 
of March. Station locations were selected on the 
basis of pre-determined depth strata, bottom 
gradient and sediment texture consistent with the 
sampling design for the macro- and meiobenthos. 
The protocol for sampling the benthos necessitated 
that station positions .be relocated intra- and inter- 
annually with a high degree of confidence. All 
stations in TuMoyaktuk Harbour and Mason Bay 
were located using a detailed procedure outlined in 
Hopky et al. (1 990). To summarize, in 1986, after 
locating semi-permanent reference points on land, 
an infrared rangefinder system (Sokkisha Red 
Model 2L) was used in combination with a 
theodolite (Wild TI 70 Series) to precisely position 
the sampling station. Repeat sampling occurred at 
each of these stations in subsequent years. 

Summary data for stations sampled in 
TuMoyuMuk Harbour and Mason Bay are summar- 
ized in Tables 3 and 4 for 1987 and 1988, 
respectively. Station locations are shown in Figs. 
10 and 1 1 for TuMoyaMuk Harbour and Mason 
Bay, respectively. 



SAMPLE COLLECTION, PROCESSING AND 
ANALYSIS 

Sea-surface temperature buoy 

A Ryan Model J-90 submersible analog 
thermograph (-5 to +2S°C range, k0.3"C accuracy) 
with 90 day quartz timing mechanism (B.2% 
accuracy) was moored at stations 85101 and 
86034 on 18 July, 1985, and 16 July, 1986, respec- 
tively. The themographs were retrieved on 03 
September, 1985, and 12 September, 1986, 
respectively. In each case, the units were tethered 
so that the temperature sensor was 15-30 cm 
below the water surface. 

A Ryan Tempmentor submersible digital 
recording thermometer, (-32 to +70°C range, 
k0.3OC accuracy) with internal quartz clock 
supported by IBM compatible RTM Version 1.02 
software was deployed at station 87014 on 17 July, 
1987, and retrieved on 02 September, 1987. As 
with the analog thermographs, the digital unit was 
tethered so that the sensor was submerged 15-30 
cm below sea surface. 

Analog temperature records from 1985 and 
1986 were manually transcribed at four hour 
intervals into numeric data format. Digital 
temperature data from 1987 were electronically 
logged at 20 minute intervals and were subse- 
quently electronically processed with the RTM 
supporting software. 

Fluorescence data 

A Turner Designs Model 10-005R continuous 
flow fluorometer with 10-040 light source and opti- 
cal filters for chlorophyll 2 excitation, equipped with 
a Model 10-01 0 strip recorder, was used to take & 
situ measurements of water column chlorophyll 2 - 
fluorescence (detection limit =k0.005 expressed as 
pg.L-' chlorophyll 3 response time = 4 s; to 98% 
accuracy). The fluorometer was powered by a 12 
volt DC source. A 0.25 HP 110 volt AC water 
pump was installed on the outlet side of the 
cuvette, so that water was drawn through the 
cuvette with minimum bubble interference. 

Fluorescence profiles were obtained by 
lowering a weighted, 1.27 cm inside diameter, 
black rubber garden hose, connected to the inlet 
port of the fluorometer, to total depth (1 m above 
the bottom to a maximum depth of 27.5 m). The 
pump was then turned on and after allowing time 

for the hose to purge, fluorescence was recorded 
at discrete depth intervals from bottom to top. As 
depth permitted, profile intervals were as follows: 
surface, 2, 4, 6, 8, 10, 12.5, 15, 17.5, 20, 22.5, 25, 
and 27.5 m. 

The fluorometer was not calibrated against a 
chlorophyll 2 concentration standard. However, 
water samples taken from the standard bottle casts 
at each station (Lawrence et al. 1991, 1993) may 
be used to derive within-station fluorescence- 
chlorophyll 2 concentration relationships. Sensi- 
tivity adjustment of the fluorometer was kept con- 
stant within each sampling period, however, adjust- 
ments from year-to-year were made. For this rea- 
son, fluorescence data obtained for a particular 
profile should not be compared with data obtained 
from different time periods, until data are standard- 
ized using chlorophyll 2 data from Lawrence et al. 
(1991, 1993). 

In 1986 sea-surface fluorescence data were 
collected along 13 tracks (1-4 km in length) while 
the vessel was in transit to and from TuMoyaMuk. 
The vessel's sea-water intake was valved into a 
large poly-tub to enable any entrained air bubbles 
to escape. From the bottom portion of the tub, 
water was suctioned to the fluorometer and a 
continuous fluorescence record was obtained. 
Vessel position and time were recorded at the 
beginning and end of each track. The analog data 
record obtained was manually converted to numeri- 
cal data at 10 minute intervals along the record. 

Photosvntheticallv available radiation (PAR) data 

Continuous data - TuMovaMuk: Solar irradiance 
(PAR) was measured with a quantum sensor (Li- 
Cor Model LI-190s) mounted on the roof of the 
DFO field laboratory in TuMoyaMuk (6g026.3'~, 
133O2.1'W). The data were recorded on a Lambda 
Instruments LI-550 printing integrator. Quantum 
sensor output (pE.m-') was integrated over a one 
hour period and continuously recorded for the 
following periods: 12 to 23 May and 8 July to 21 
September, 1986; 17 May to 16 September, 1987; 
and, 13 March to 13 August, 1988. Light data 
were integrated and recorded over a 24 hour 
period for the period 24 May to 7 July, 1986. 

Light data for each of the periods of record 
were transformed and reported as averaged daily 
(for the full 24 hour day) instantaneous irradiance 
measurements expressed as mE.m-2.min" (Fee 
1 990). 



Open water season water column profiles 
(WCP): In 1985, in situ water column profiles of 
solar irradiance (PAR) were measured with a Licor 
LI-192s underwater quantum sensor used in con- 
junction with a sensor-calibrated Licor LI-188 light 
meter. Light measurements were made on the 
"sunny side" of the vessel and proceeded as 
follows: a light reading was first recorded in air at 
the water surface, following which, light readings 
were made at 0.5 m depth intervals from surface to 
5 m, and at 1 m intervals to the maximum depth at 
which readings could be made. Light readings at 
each depth interval were the average of sensor 
output over a 10 second integration period. Meter 
output (pE.mQ-sec-') was transformed and reported 
in mE.m-2-min-' units to a depth at which readings 
were consistently (normally three readings) < 0.1 
mE-m-2-min-1. 

In 1986 and 1987, in situ solar irradiance 
profiles were measured with a Licor LI-192SA 
underwater sensor and an LI-19OSA "deck" sensor 
in conjunction with a Licor LI-1000 light meter1 
logger configured to permit manual logging of light 
readings averaged over a 10 second integration 
period. Sensors were recalibrated in each year. 
Data were output in ASCII format via the RS232 
communication port to a micro-computer. The 
same profile and data transformation procedures 
were followed in 1986 and 1987 as in 1985, except 
that a calibrated-for-air "deck" sensor was placed 
in an unshaded area of the vessel so that surface 
irradiance was measured in conjunction with each 
water column interval reading. Light readings were 
made at 0.5 m depth intervals from surface to 10 
m, and thereafter at 1 m intervals to the maximum 
depth at which readings could be made. The data 
logger was internally configured to calculate and 
record the ratio of underwater-to-surface light 
readings for each depth interval. This provided an 
instant, real-time indication of the light attenuation 
properties of the water column under the full range 
of incident light conditions. Profile output (in mE.m- 
2.min-1) was reported as follows: 1) from surface to 
the depth at which water-to-surface ratio was 
consistently <0.001 (normally three readings); 2) 
from surface to bottom; or 3) from surface to 
maximum wire length (29 m). 

Throuah the ice water column profiles: Solar 
irradiance (PAR) profiles were conducted through 
the ice in   arch and May, 1987, and in   arch, 
1988. Two profiling techniques were employed in 
each of the sampling periods. When water column 
light measurements were not done in conjunction 

with ice-algae sampling (1987 and 1988 profile 
sample numbers 1 to 12, Tables 3 and 4, respec- 
tively) procedures were identical to those used 
during open water profiling. The first reading was 
with the underwater sensor at the air-water 
interface in the ice hole. 

When water column measurements were 
made in conjunction with ice algae sampling (1987 
profile sample numbers 13 to 37, and 1988 profile 
sample numbers 13 to 26, in Tables 4 and 5, 
respectively), the first light reading was taken 
below the surface at the ice-water interface (as 
opposed to the air-water interface in the ice hole), 
and was offset horizontally 1.2 m from the hole. 
Profiling sequence was the same as for open 
water. 

Ice-algae and light (PAR) attenuation (pre- and 
post-scrape data): A lead counter-weighted, arti- 
culated arm was constructed of 2.5 cm square tub- 
ular aluminum to the end of which was attached 
the Licor LI-192SA underwater sensor, fitted with 
a coarse-toothed hole saw blade that projected just 
above the light sensor element. The articulated 
arm was lowered through a 20.3 cm diameter hole 
in the ice, and once clear of the hole, the light 
sensor end of the arm was carefully swung verti- 
cally into a "looking-up" position at the ice-water 
interface, 1.2 m away from the centre of the ice 
hole. The surface sensor was placed on the ice 
surface in an unshaded location. At this point light 
readings (the average of sensor output over a 10 
second integration period) from the LI-19OSA sur- 
face sensor and the under water sensor were 
logged as "Pre-scrape" data on the LI-1000 data 
logger. The arm was then swung back and forth in 
a small arc, so as to scrape the under-surface of 
the ice. Scraping was stopped when the surface 
felt smooth and hard. A second reading was then 
logged .as "Post-scrapea data. The data logger 
was internally configured to calculate and record 
the ratio of underwater-to-surface light intensity for 
each reading. This provided a measure of the 
solar irradiance at the ice-water interface in the 
presence and absence (i.e. pre- and post-scrape, 
respectively) of. algal growth. This sequence of 
pre-scrape and post-scrape was repeated in the 
centre of each 90' quadrant around the ice hole. 

Comparisons of the sensitivity of the surface 
(LI-19OSA) sensor to the underwater sensor with 
hole-saw blade attached, were made on a number 
of occasions in 1987 and 1988 by placing the two 



sensors side-by-side and recording light readings 
from each. 

Comparisons of the sensitivity of the surface 
(LI-19OSA) sensor with the Biospherical QSL-100 
light sensor used in primary production experi- 
ments (Hopky, pers. comm.), were made in 1988 
by placing the two sensors side-by-side under high 
and low light conditions and recording light 
readings from each. 

Chlorophyll a determination and ice-alqae sampling 

Concentration of chlorophyll a in ice cores: A 
10.16 cm diameter Sipre corer was used to obtain 
undisturbed samples of the bottom surface of the 
ice at locations along the landfast ice of the 
Beaufort Sea study area in March and May of 1986 
and 1987, and in March, 1988. Core lengths were 
recorded in 1987 and 1988. In most cases cores 
were 5 cm in length, unless the ice was extremely 
hard, in which case a shorter core section was cut. 

Five ice-coring stations were established in 
1986 (three in March and two in May), and at each 
station, 10 to 30 ice-core sample sites were estab- 
lished based on snow-depth distribution at the 
station. Holes were then drilled to within 20-60 crn 
of the bottom surface of the ice at each selected 
site using an electric powered 20.3 cm diameter 
auger. The Sipre corer was then used to obtain an 
ice core, which was immediately cross-sectioned 
with a hand saw and mitre box so that the bottom 
porti0.n of the core was retained. ~engths of 
individual cores retained were not measured, but 
were estimated to range from approximately 2-10 
cm with an average length of 5 cm. A smaller 5.08 
cm diameter core was subsequently removed from 
the centre portion of each Sipre core to obtain 
samples with as uniform a surface area as pos- 
sible. The small cores were placed in numbered 
"Whirl-Pak" bags and immediately placed in a dark 
cooler. At each core site, snow depth and ice 
thickness we're recorded. A systematic snow depth 
distribution survey was conducted over the station 
area within which all cores were taken. Between 
190 to 400 snow depth measurements (&I cm) 
were measured at approximately 5 m intervals 
along transects spaced 5-10 m apart. 

Ten ice-coring stations were established in 
1987 (six in March and four in May). Sampling 
procedures were the same as for 1986 except that 
each core-section length was recorded. Most 
cores were 5 cm long. Five ice-coring stations 

were established in March 1988. Sampling 
procedures were the same as for 1987 except that 
a visual assessment of the integrity of the bottom 
surface area of each subcore was recorded. 

In the laboratory in TuMoyaMuk, ice-cores 
were allowed to melt in the dark, immediately after 
which the metted volume was measured, and then 
filtered through Whatman GFIC glass fibre filters, 
with several rinses of distilled, deionized water. 
Filters were placed in individual disposable plastic 
petri dishes, wrapped in aluminum foil and kept 
frozen, and shipped to DFO's Winnipeg laboratory. 
Chlorophyll 2 was determined fluorornetrically with 
a Turner Model 11 1 following dark extraction in 
95% methanol for a minimum of 16 hours 
(modification of Stainton et al. 1977). 

Suspended solids in ice data: An electric 
powered 20.3 cm diameter auger was used to 
obtain ice samples for purposes of evaluating ice 
clarity as measured by the suspended particulate 
matter in the ice. First the area to be sampled was 
scraped clean of snow .and then using a clean 
shovel, ice chips augured out of the hole were 
placed in labelled, clean poly-bags. All the ice was 
removed from the top 80-90% of the hole, following 
which a solid ice core was removed from the 
bottom portion (20-30 cm), with the Sipre corer. 
The core was processed for chlorophyll adetermin- 
ation as described in the preceding section. 

The bagged-ice was returned to the labora- 
tory in TuMoyaMuk where it was allowed to melt. 
In 1987, the total melted sample (10-22 L) was 
filtered in measured batches, through a number of 
pre-washed and pre-weighed 47 mm diameter, 0.4 
1.m Nuclopore filters using standard Millipore 
filtration apparatus. The maximum vacuum was 
4 5 0  mm Hg for particulate weight determination. 
Filters were stored in new petri dishes in a freezer 
and shipped to DFO's Winnipeg laboratory for dry 
weight determination (Stainton et al. 1977). , 

Precision of the dry-weight determination is 0.5 
mg.L1 at 8 mg.L1 particulate concentration. 
Volumes filtered met operating range accuracy 
criteria for dry weight determinations (minimum 2.5 
mg solids per filter). The total weight of particu- 
lates retained on all filters was summed and divil 
ded by the total melted-ice volume to provide a , 

mean of the total suspended solids (TSS) concen- 
tration (mg.L-') of the ice core. 

In 1988, the volume of melted ice from the 
sample holes was determined, and following 



thorough mixing in a 25 L container, a 1.00-1 -24 L 
aliquot was removed for TSS determination. The 
concentration of solids in the sub-sample was then 
used to back-calculate the total particulates present 
in the ice core. 

Ice algae species distribution and abundance: 
Cores were taken from a number of sites at ice- 
core stations sampled in 1986, 1987 and 1988, 
and preserved in Lugol's solution. To make 
statistically valid assessments oft phytoplankton 
abundance in the melted core samples, a sub- 
sample was settled and examined using an 
Olympus inverted microscope. First, a volumetric 
measurement (+I mL) was taken of each sample. 
Then, a 0.5-10.0 mL sub-sample was removed 
from each well-mixed sample to determine cell 
concentration and for scanning electron micro- 
scope examination. The amount settled provided 
approximately 500 cells for counting. An'inverted 
microscope was used to identify and enumerate 
phytoplankton individuals. Sixty (60) fields were 
examined at 400x (Smayda 1978). From the 
counts, the total number of cells was calculated in 
each core sub-sample. Depending on the volume 
(of the sub-sample) settled, the number of cells 
counted was multiplied by a factor (1 mL = 73 966; 
2 mL = 36 983; 5 mL = 1 4 360; 1 0 mL = 7 1 84; H. 
Kling, Freshwater Institute, Winnipeg, pers. comm.) 
to provide an estimate of the number of ~ells.mL'~ 
in the melted sample. Based on density estimates, 
the number of cellslcore sample was calculated. 

Alternatively, when cell densities appeared to 
be very low, one-half the slide containing the 
settled cells was examined at 100x. The number 
of cells per core sample was then calculated by 
multiplying the number of cells per half-slide x 2, 
then dividing by the sub-sample size (1 -1 0 mL) and 
multiplying by the melted core volume. 

Results on abundance of each species were 
reported as Rare (cell.mL1 I 5); Common 
(cell.mL1 2 6 but I 50); Abundant (cell-mL1 2 51 
but I 100); and Very Abundant (cell.mL1 2 101). 

Phytoplankton were identified with the 
assistance of a number of taxonomic references 
(Balech 1974; Cleve-Euler 1951 -1 955; Horner 
1985; Hsiao 1983; Hustedt 1930a, 1930, 1959; 
Lebour 1930; Schiller 1933, 1937). Phytoplankton 
were identified to species where possible using a 
compound light microscope, or a scanning electron 
microscope (SEM). All specimens were assigned 
numeric codes based on a catalogue and 

systematic list developed for NOGAP Subprojects 
8.2.1 and 8.2.3 (Hopky et al. 1994~). 

For SEM observation, a concentrated sample 
was either rinsed and air dried, cleaned using 30% 
H,O, and KMnO, then rinsed and air dried, or criti- 
cal point dried using a biorad polaron cpd. The 
samples were then coated with gold using a biorad 
polaron sputter coater. The samples were then 
examined using an Hitachi S-500 scanning electron 
microscope. 

RESULTS 

A summary of all stations sampled and mea- 
surements made at each station sampled from 
1985 to 1988 are shown in Tables 1 to 4, respec- 
tively. Note that all sampling times reported in 
these and subsequent tables are ,local time 
(Mountain Time; daylight-saving for March, and 
standard time for the remaining months). In 1985, 
41 stations were occupied during the period 21 
July to 12 August. In that year, water column 
fluorescence data, ice coring and snow depth 
measurements were not components of the field 
program. In 1986, 63 stations were sampled 
between 23 March and 20 September. During the 
period of ice cover, ice algae species composition 
and abundance data were collected along with ice 
chlorophyll 2 concentration data in relation to snow 
depth. During open water, water column light 
(PAR) and relative fluorescence measurements 
were made in relation to depth. Data for PAR 
profile numbers 1, 35, 37 and 38 are not given 
because each profile is represented by only one 
reading at the water's surface, prior to light 
extinction at each station. In 1987, 59 stations 
were sampled between 05 March and 30 August. 
Measurements of irradiance (PAR) at the sub- 
surface ice-water interface, before and after 
scraping to remove algal growth (PPS), and 
measurements of ice total suspended solids 
concentration, were added to the suite of 
measurements made during the period 19 March 
to 12 May period of ice-cover sampling. In 1988, 
20 stations were sampled between 07 and 24 
March. Sampling was similar to that done in 
March, 1987. 

Sea surface temperature data from the 
temperature buoys deployed in Kugmallit Bay each 
open water season of 1985 to 1987 are shown in 
Tables 5 to 7, respectively. The buoys were 



deployed at approximately the same location each 
year, that was within the influence of the fresh 
water plume of the Mackenzie River. The 
temperature data reflect this influence, and the 
occasional upwelling of colder offshore water that 
would occur depending on wind direction (usually 
with a southern component) and duration. Analysis 
of the data over a similar period of record for each 
year (18 July to 01 September) showed that mean 
water temperature (1 1 .O, 12.1, and 12.3OC for July 
and 9.0, 10.4, and 10.9OC for August of 1985, 
1986, and 1987, respectively) reflected the relative 
ice-cover situation in those years, ,with 1985 being 
one of the worst ice years on record and 1987 
being one of the best (Fissel and Melling 1990). 

In situ measurements of water column chlor- -- 
ophyll 2 fluorescence measured in 1986,1987 and 
1988 are shown in Table 8 to 10, respectively. In 
their present state these data are useful for 
examining within-profile relative differences in 
chlorophyll aconcentration. Empirical relationships 
between these data and chlorophyll 2 data derived 
from bottle casts (Lawrence et al. 1991, 1993) 
need to be established prior to examining temporal 
and spatial differences in chlorophyll 2 as 
represented by the fluorescence profile data. 

A summary of in situ sea surface fluores- 
cence transect date and location data are shown in 
Table 11 along with the interval distance along the 
transect .where fluorescence measurements were 
made. Table 12 shows the surface fluorescence 
data which are depicted in Fig. 12. Transects 1 to 
5 were conducted on 21 August, 1986 while in 
transit east to west from a point northwest of Cape 
Dalhousie towards McKinley Bay (Fig. I) ,  ending 
near station 86072. The transect data show an 
increase in fluorescence with proximity to the 
Mackenzie River (Fig. 12). Chlorophyll 5 
concentration determined from water samples 
taken at station 86072, ranged from 0.05 mg.L" 
near the surface, to 0.37 mg-L-' at 15 m depth 
(Lawrence et al. 1991). Transects 6 to 10 were 
done in Kugmallit Bay while in transit to and from 
the Pullen Island area on 09 and 10 September. 
Transects 11 to 13 were done on 10 September on 
transit around the head of Pullen Island. For 
transects 6 to 13, surface fluorescence was lowest 
in the high turbidity and fresher water area of 
Kugmallit Bay and progressively increased to its 
highest level in the brackishlmarine zone near 
Pullen Island. There were no adjacent stations to 
provide comparative chlorophyll 2 data for these 
latter transects. 

Average daily photosynthetically available 
irradiance (PAR - mE.m".min") measurements 
made at TuMoyaktuk in 1986 to 1988 are shown in 
Tables 13 to 15, respectively. Comparison of 
mean daily total PAR expressed as mE.m'2-day" 
for each month and year of record (Table 16) show 
that the summer of 1986 and 1987 had consider- 
ably more cloud cover than 1988. 

Water column profiles of PAR for 1985 to 
1988 are shown in Tables 17 to 20, respectively. 
Note that when calculating extinction coefficients 
for 1986 to 1988 data, more accurate results may 
be obtained by calculating the negative slope of 
the linear regression of the logarithm of the ratio of 
deck sensor light reading to water sensor light 
reading, as a function of depth. In 1985, where a 
single sensor was used, extinction coefficients 
would be calculated as the negative slope of the 
linear regression of the logarithm of light as a 
function of depth (Fee et al. 1988). Some extinc- 
tion coefficients calculated from 1986 light-ratio 
data from nearshore waters in the influence of the 
Mackenzie River plume (Table 21) were in the 
range of 0.2-0.7. These were associated with 
Secchi disc readings in the 1.2-0.3 m range. A 
typical offshore station beyond the influence of the 
river (Station 86068) had an extinction coefficient 
of 0.04 and a Secchi disc reading of 14.8 m. 
Secchi readings and salinity values were obtained 
from Hopky et al. (1987). 

Measurements of irradiance (PAR) at the 
sub-surface ice-water interface, before and after 
scraping to remove algal growth that were made in 
March and May, 1987 and March, 1988 are shown 
in Tables 22 and 23, respectively. Examination of 
the 1987 data indicates that light penetration to the 
ice-water interface is negatively correlated with 
snow depth, and that the difference in light pene- 
tration pre- and post-scrape may be negatively 
correlated with both snow depth and salinity. 

Comparisons of light readings in air of the 
surface sensor and the underwater sensor fitted 
with the ice scraper that were done in 1987 and 
1988 are shown in Tables 24 and 25, respectively. 
In the majority of cases readings were similar, 
however, sun angle appears to have reduced the 
light reading with the scraper-fitted sensor in a 
number of cases. It is expected that the diffusion 
of light through the ice surface would have 
eliminated this problem when the underwater 
sensor was in position under the ice surface. 



One hundred and twenty-seven species of 
algae were identified from ice core samples 
collected during 1986 to 1988. Names and 
phylogeny are shown in Table 26. Also shown is 
the species code that was assigned each species 
in the electronic data base. Dominant ice algae 
taxa at each sampling location, with associated 
surface salinity (i.e. at icefwater interface) and 
snow depth data, are shown in Tables 27 and 28 
for March and May periods, respectively. Data 
were taken from algal species relative abundance 
data shown in Tables 29 to 31 for collections made 
in 1986 to 1988, respectively. Salinity data are 
from Hopky et al. (1987, 1988a,b). Snow depth 
and other data collected in association with the ice 
cores sampled for algae community data are 
shown in Table 32. 

Ice core chlorophyll 2 concentration data from 
samples collected in 1986 to 1988 are shown 
along with snow depth and ice thickness data, in 
Tables 33 to 35, respectively. Chlorophyll 2 con- 
centration data (JL~sL'') were converted to areal 
density units (mg.m-2) to compensate for the dif- 
ference in volume of melted ice cores; whether 
because of different core lengths between cores, or 
differences in core porosity and texture. 

Assessments of the clarity of ice using TSS, 
at selected locations in 1987 and 1988 are shown 
in Tables 36 and 37, respectively. Observations 
made in the field at the time of sampling, 
suggested that at locations where ice algae would 
otherwise be expected to occur (i.e. with underlying 
estuarine1 marine waters, low snow depth), there 
was a negative correlation between ice algae 
abundance and the visible presence of particulate 
matter in ice. 

Snow depth frequency data that were col- 
lected at each station sampled for ice algae or ice 
core chlorophyll g content, are shown in Tables 38 
to 40 for years 1986 to 1988, respectively. These 
data will be useful for extrapolating finer scale, ice 
core chlorophyll gand site-snow-depth statistics, to 
a broader, station-scale statistic. 
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Fig.  1. Location o f  study area f o r  NOGAP Subprojects 8.2.1 and 8.2.3. 
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~ i g .  2. Location of stations sampled on the Beaufort Sea shelf in July, 1985. 
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Fig.  3. Location of s t a t i o n s  sampled on the Beaufort Sea shel f  i n  August, 1985. 
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F i g .  4 ,  Locatlon of stations sampled on the Beaufort Sea shelf in March to July, 1986. 
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Fig.  5. Location o f  s t a t i o n s  sampled on the ~ e a u f o r t  Sea shel f  i n  August, 1986. 
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Fig. 6. Location of stations sampled on the Beaufort Sea shelf in September, 1986. 
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F i g .  7. Location of  s ta t ions sampled on the Beaufort Sea shelf  i n  March and May, 1987, and March, 1 
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Fig. 8. Location of stations sampled on the Beaufort Sea shelf in July, 1987. 
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F l g .  9. Location of s t a t l o n s  sampled on the Beaufort  Sea shel f  I n  August, 1987. 
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F ig .  11. Location of s t a t i o n s  sampled i n  Mason Bay, 1986 t o  1988. 
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Fig. 12. Coastal Beaufort Sea surface water fluorescence for .transects north of 
Tuktoyaktuk (#I-5), 21 August, north of Pullen Island (#6-9), 9 and 10 
September, and in Mackenzie Bay (#lo-13), 10 September, 1986. 



Table 1. Surary data for stations sampled durlng 1985. 

Station 
Sanple 
Number lame Location Date 

Latitude Longitude 
deg min deg .in 

Toker Point west 

Tuk Harbour west 

Toker Point west 

Toker Point west 

Stokes Point north 

Stokes Point north 

Stokes Point north 

Stokes Point north 

Thetis Bay south 

Thetis Bay south 

Thetis Bay south 

Thetis Bay south 

Kay Point east 

Kay Point east 

Sabine Point north 

Shingle Point north 

Tuk Harbour south basin 

Tuk Harbour north basin 

Toker Point north 

Toker Point west 

Topak Point west 

Kugmallit Bay west of Tuk 

Herschel Island north 

Herschel Island north 

21 Jul 

21 Jul 

22 Jul 

22 Jul 

24 Jul 

24 Jul 

24 Jul 

24 Jul 

25 Jul 

25 Jul 

25 Jul 

25 Jul 

26 Jul 

26 Jul 

26 Ju1 

26 Jul 

02 Aug 

02 Aug 

03 Aug 

03 Aug 

03 Aug 

04 Aug 

05 Aug 

05 Aug 

b 
Relative Ice Core t)ataC 

PAR Prof i 1 e Fluorescence Algae S n w  
Station Sample Profile Sample Depth 
Depth Number Type Depth Sample Number Chlor-a TSS Profile 
(11 (11 Number 

5.6 1 WCP 3.0 

4.5 2 WCP 1.5 

6.3 3 WCP 2.5 

2.0 4 WCP 2.0 

4.0 5 WCP 3.5 

14.5 6 WCP 2.5 

53.0 7 WCP 3.5 

69.0 8 WCP 8.0 

5.6 9 WCP 3.0 

14.5 10 WCP 10.0 

52.0 11 WCP 3.5 

64.0 12 UCP 2.5 

5.5 13 UCP 1.5 

15.0 14 WCP 1.5 

29.3 15 UCP 1.5 

15.2 16 WCP 2.0 

25.0 17 WCP 3.0 

20.0 18 WCP 3.0 

6.0 19 UCP 4.0 

5.0 20 WCP 3.5 

5.0 21 WCP 2.5 

4.5 22 WCP 2.0 

100.0 23 WCP 3.5 

50.0 24 WCP 11.0 

Local time. 
Type: WCP - water column profile; PPS - pre/post scrape. 
For ice core data and snow depth data. X indicates that data exists and that Profile Sanple Number = Station Sample Number. 



Table 1. Summary data for stations sampled during 1985 (CONTINUED). 

Relative Ice Core DataC 
Station PAR ~ r o f l l e ~  Fluorescence Algae Snow 

Sample Latitude Longitude Time a Station Sample Profile Sample Depth 
Number Name Location Date deg min deg mtn Arrive Depth number Type Depth Sample Number Chlor-a TSS Profile 

(4 (4 Number 

Herschel Island north 

Tuk Harbour north basin 

Tuk Harbour south basin 

Toker Point north 

Toker Point north 

Toker Point west 

Toker Point west 

Sumer Island north 

Suner Island north 

Summer Island north 

Pullen lsland noorth 

Pullen Island north 

Pullen Island north 

Pelly Island west 

Pelly Island west 

Pelly Island west 

Pelly Island west 

05 Aug 

08 Aug 

08 Aug 

09 Aug 

09 Aug 

09 Aug 

09 Aug 

10 Aug 

10 Aug 

10 Aug 

10 Aug 

11 Aug 

11 Aug 

11 Aug 

12 Aug 

12 Aug 

12 Aug 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

KP 

WCP 

UCP 

WCP 

WCP 

a Local time. 
Ty~e: WCP - water column profile; PPS - prc/post Scrape. Fbr Ice core data and snow depth data, X indicates that data exists and that Profile Sample Number * Station Sample Number. 



Table 2. Summary data for stattons sampled during 1986. 

Sample Latttude Longttude Ttne Statton 

h Relative Ice Core OataC 
PAR Prof tle' Fluorescence Algae Snow 

Sample Prof t le Sample Depth 
Number Name Location Date deg min deg min ~ r r i v e ~  Oepth Number Type Depth Sample Number Chlor-a TSS Proftle 

(m) Number 

13 86001 Summer Island north 23 Mar 69 56 133 53 1345 13.9 X X 

14 86002 Whale Bluffs north-east 28 Mar 70 22.9 127 22.5 1130 19.4 X X 

15 86003 Thetts Bay south 29 Mar 69 31.9 138 55.3 1100 51.0 X X 

16 86004 McKtnley Bay north 30 Mar 70 12.9 131 16.1 0900 20.7 X 

56 86029 Whale Bluffs north-east 21 May 70 22.6 127 20.4 1645 37.0 

Summer Island north 22 May 69 57 133 46 1230 16.0 

Topkak Point west 22 Jul 69 31.8 133 13.5 1230 4.3 

Topkak Potnt west 23 Jul 69 30.7 133 14.5 1248 4.3 2 WCP 2.0 

Topkak Point west 23 Jul 69 32.9 132 59.2 1640 4.5 3 MCP 4.0 

4 WCP 4.0 

Kugmall it Bay west of Tuk 25 Jul 69 27.9 133 05.6 1405 3.6 5 WCP 0.5 

Kugmallit Bay west of Tuk 25 Jul 69 26.4 133 23.5 1735 2.8 6 WCP 1.5 

Toker Potnt west 26 Jul 69 40.7 133 07.2 1340 6.1 7 WCP 6.0 

Toker Point north 26 Jul 69 53.7 133 07.7 1715 15.7 8 WCP 15.0 

Garry Island west 29 Jul 69 34.1 136 09.5 1310 6.5 9 WCP 6.0 

Garry Island west 30 Jul 69 33.9 136 48.0 1010 16.1 10 WCP 9.5 

Garry Island west 30 Jul 69 32.6 137 07.1 1445 30.2 11 WCP 23.0 

Herschel Island north 31 Jul 69 35.0 138 50.6 1420 6.5 12 WCP 4.0 

Herschel Island north 31 Jul 69 35.7 138 48.1 1725 16.0 13 WCP 11.0 

14 WCP 14.0 

Herschel lsland north 01 Aug 69 41.4 138 39.9 1045 149.0 15 WCP 21.0 

Herschel Island north 01 Aug 69 37.3 138 46.1 1700 43.5 16 WCP 24.0 

King Point north 03 Aug 69 05.5 137 56.1 1515 6.2 17 WCP 6.0 

Local tine. 
Type: WCP - water colunn profile: PPS - pre/post scrape. 
For Ice core data and snow depth data. X tndtcates that data extsts and that Profile Sample Number = Station Sanple Nunber. 



Table 2. S u r a r y  data f o r  stat ions sampled during 1986 (CONTINUED). 

d 

Relative Ice Core OataC 
Stat ion PAR prof1 leb Fluorescence Algae Snow 

Sample Latl tude Longitude Time Stat ion Sample P r o f i l e  Sample Depth 
Number Name Location Date deg min deg min ~ r r i v e ~  Depth Number Type Depth Sample Number Chlor-a TSS Pro f i l e  

(4 (4 Number 

King Polnt north 

Tuk Harbour south basin 

Tuk Harbour north basin 

Toker Point west 

Pul len lsland north 

Pul len lsland north 

Pul len Island north 

Pul len lsland north-east 

Pul l en  lsland north-east 

Tuf t  Point north 

Tu f t  Polnt north 

Tu f t  Point north 

Tu f t  Point north 

Cape Oalhousie north 

Cape Dalhousie north 

Cape Dalhousie north 

McKinley Bay north 

Kugmallit Bay 8 Tuk 

Topkak Point west 

Topkak Point west 

Kugmalllt Bay west o f  Tuk 

Toker Point north 

Tibjak Point west 

03 Aug 

07 Aug 

07 Aug 

08 Aug 

10 Aug 

10 Aug 

11 Aug 

11 Aug 

12 Aug 

16 Aug 

17 Aug 

18 Aug 

18 Aug 

19 k ~ g  

19 Aug 

20 Aug 

21 Aug 

27 Aug 

28 Aug 

28 Aug 

29 Aug 

30 Aug 

30 Aug 

15.5 18 UCP 

23.0 19 UCP 

21.7 20 UCP 

5.5 21 UCP 

6.6 22.  WCP 

15.5 23 UCP 

32.0 24 UCP 

49.5 25 UCP 

97.7 26 UCP 

6.5 27 UCP 

16.5 28 UCP 

29.5 29 UCP 

50.5 30 UCP 

112.0 31 UCP 

51.0 32 WCP 

31.5 33 WCP 

16.1 34 UCP 

5.0 

5.0 36 UCP 

4.8 

2.8 

14.5 39 WCP 

5.2 40 WCP 

Local time. 
Type: WCP - water column p ro f i l e ;  PPS - pre/post scrape. 
For Ice core data and snow depth data, X fndfcates that  data ex is ts  and that  P r o f i l e  Sample Number a Station Sample Number. 



Table 2. Surnary data for stations sampled during 1986 (CONTINUED). 

Relative Ice Core 0ataC 
Station PAR profileb Fluorescence Algae Snow 

Sample Latitude Longitude Tine Station Sample Prof i le Sample Depth 
Number Name Location Date deg min deg nin ~ r r i v e ~  Depth Number Type Depth Sample Nunber Chlor-a TSS Profile 

(4 (11 Number 

111 86078 McKinley Bay north 04Sep 70 11.9 131 2.6 1710 15.7 41 UCP 8.0 39 

112 86079 McKinley Bay north 05 Sep 70 08.3 130 54.9 1030 6.6 42 UCP 6.0 40 

113 86THS Tuk Harbour south basin 08 Sep 69 25.32 132 58.15 0855 23.0 43 UCP 4.0 41 

114 86THN Tuk Harbour north basin 08 Sep 69 26.17 132 58.28 1439 20.0 44 UCP 4.5 42 

115 86080 Garry Island west 10 Sep 69 34.2 136 09.8 2015 6.8 45 UCP 1.0 43 

119 86081 Herschel Island north 15 Sep 69 41.2 138 37.6 1850 152.5 46 UCP 27.0 44 

Herschel Island north 16 Sep 69 37.7 138 44.8 1045 48.7 47 UCP 26.0 

Herschel Island north 16 Sep 69 36.7 138 48.4 1405 15.6 48 UCP 13.0 

Herschel Island north 16 Sep 69 35.1 138 50.8 1640 6.5 49 UCP 6.0 

King Point north 17 Sep 69 06.5 137 56.3 1615 7.0 50 UCP 6.0 

King Point north 17 Sep 69 07.1 137 55.2 1755 16.3 51 UCP 15.0 

King Point north 17 Sep 69 10.3 137 53.9 2010 29.7 52 WCP 13.0 

King Point north 18 Sep 69 28.4 137 34.1 1410 50.1 53 UCP 0.5 

Garry Island west 18 Sep 69 32.7 137 06.5 1815 29.0 

Garry Island west 19 Sep 69 33.7 136 47.8 1000 15.6 

Garry Island west 19 Sep 69 34.3 136 08.9 ' 1315 7.0 

Pullen Island north 20 Sep 69 48.1 134 24.6 0915 6.8 

Pullen Island north 20 Sep 69 57.1 134 09.3 1250 15.0 

Pullen Island north-east 20 Sep 70 04.5 133 51.3 1540 31.5 

a Local time. 
Type: WCP - water colunn profile: PPS - pre/post scrape. 
For ice core data and snow depth data, X Indicates that data exists and that Profile Sample Number = Station Sample Number. 



Table 3. Summary data for stations sampled during 1987. 

Station 
Sample 
Number . Name Location 

Relative Ice Core CIataC 
PAR profileb Fluorescence Algae Sncu 

Latitude Longftude Time Station Sample Prof lle Sample Depth 
Date deg min deg min ~ r r i v e ~  0epth Number Type Depth Sample Number Chlor-a TSS Profile 

(m) (4 Number 

1 87102 Tuk Harbour north basin 05 Mar 69 26.57 132 59.50 0930 5.2 1 UCP 5.0 2 

2 87101 Tuk Harbour north basin 06 Mar 69 26.54 132 59.34 0830 9.7 2 UCP 7.5 1 

3 B7T08 Tuk Harbour north basin 07 Mar 69 26.33 132 58.69 0800 14.6 3 WCP 8.0 5 

4 87104 Tuk Harbour north basin 08 Mar 69 26.17 132 58.28 0800 22.0 4 WCP 9.5 3 

5 87T09 Tuk Harbour north basin 09 Mar 69 26.07 132 57.83 0830 9.0 6 

7 87T09 Tuk Harbour north basin 10 Mar 69 26.07 132 57.83 1340 10.3 5 UCP 5.5 7 

8 87705 Tuk Harbour north basin 10 h r  69 26.02 132 57.70 1440 5.2 6 UCP 4.5 4 

9 871107 Mason Bay 11 Mar 69 31.95 134 08.3 1130 5.3 7 WCP 5.0 8 

10 87M8 Mason Bay 12 Mar 69 32.18 134 08.3 1000 10.1 8 UCP 4.5 9 

11 871112 Mason Bay 13 Mar 69 34.27 134 03.4 0940 5.6 9 UCP 5.0 13 

12 87M10 Mason Bay 15Mar 69 33.04 134 05.7 1150 20.3 10 .UCP 5.5 11 

14 87M11 Mason Bay 16 Mar 69 33.22 134 06.7 1535 18.2 11 WCP 9.0 12 

15 87109 Mason Bay 17 Mar 69 32.90 134 07.5 1000 9.9 12 WCP 3.0 . 10 

16 871331 McKinley Bay north 19 Mar 70 12.9 131 17.3 1145 23.7 13 PPS 0.0 

14 WCP 13.0 

17 87002 Summer Island north 20 Mar 69 56.8 133 45.3 1000 15.6 15 PPS 0.0 

16 WCP 7.5 

18 87003 Whale Bluffs north-east 21 Mar 70 25.1 127 28.1 1020 8.3 17 PPS 0.0 

18 WCP 8.0 

19 87005 McKinley Bay north 22 Mar 70 14.4 131 17.1 1000 25.3 

20 87004 Kugmalllt Bay 22Mar 69 31.2 133 18.7 1230 3.5 19 PPS 0.0 

21 87006 Kugmallit Bay 06May 69 32.8 133 25.5 0915 3.7 

22 87006 Kugmallit Bay 07 May 69 32.8 133 25.5 0915 3.7 20 PPS 0.0 

21 UCP 3.5 

Local time, 
Type: WCP - water colunn profile; PPS - pre/post scrape. 
For Ice core data and snow depth data. X indicates that data exists and that Profile Sample Nunber = Station Sample Number. 



Table 3. Summary data for stations sampled during 1987 (CONTINUED). 

Relative Ice Core Datac 
Station PAR profileb Fluorescence Algae Snow 

Sample Latitude Longitude Tine - Station Sample Profile Sample Depth -- 
Number Name Location Date deg min deg min ~ w i v e *  Depth Number Type Depth Sample Number Chlor-a TSS Profile 

(4 (4 Number 

23 87007 Sumer Island north 07 Hay 69 57.6 133 49.3 1000 17.1 

24 87007 Sunner Island north 08 Hay 69 57.6 133 49.3 0900 17.4 22 

23 

24 

25 

87008 Whale Bluffs north-east 08 Hay 70 26.0 127 31.1 1100 13.0 26 

27 

28 

29 

87009 McKinley Bay north 09 Hay 70 14.3 131 07.4 1430 17.5 30 

31 

32 

33 

87009 McKinley Bay north 12 Hay 70 14.3 131 07.4 1245 17.5 34 

35 

36 

37 

87012 Atkinson Point north 16Hay 69 55.8 131 32.4 1900 7.4 

87THS Juk Harbour south basin 16 Jul 69 25.32 132 58.15 1000 25.5 39 

87THN Tuk Harbour north basin 16 Jul 69 26.17 132 58.28 1320 21.7 40 

87015 Herschel Island north 19 Jul 69 35.1 138 50.0 1130 6.5 41 

87016 Hercshel Island north 19 Jul 69 36.0 138 49.5 1345 17.7 42 

87017 Herschel Island north 20 Jul 69 38.0 138 45.9 1130 46.6 43 

PPS 

WCP 

PPS 

WCP 

PPS 

WCP 

PPS 

WCP 

PPS 

K P  

PPS 

WCP 

PPS 

WCP 

PPS 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

Local tine. 
Type: WCP - water column profile; PPS - pre/post scrape. 
For Ice core data and snow depth data, X Indicates that data exists and that Profile Sample Number = Station Sample Number. 



Table 3. Sumnary data fo r  stations sampled during 1987 (CONTINUED). 

Station 
Sample 
Nunber Name Location 

Herschel Island north 

King Point north 

King Point north 

Klng Point north 

Klng Point north 

Garry Island west 

Garry Island west 

Garry Island west 

Kugmallit Bay B Tuk 

Ki t t igazui t  Bay north 

Topkak Point west 

Toker Pofnt west 

Kugral llt Bay @ Tuk 

Tuktoyaktuk Harbour west 

Toker Pofnt west 

Cape Oalhousle north 

Cape Bathurst north 

Cape Bathurst north 

Cape Bathurst north 

Cape Oalhousfe north 

McKinley Bay north 

McKinley Bay north 

McKinley Bay north 

20 Jul 

22 Jul 

22 Jul 

22 Jul  

23 Jul  

23 Jul  

23 Jul  

24 Jul 

26 Jul 

26 Jul 

28 Jul 

28 Jul 

29 Jul  

29 Jul  

01 Aug 

21 Aug 

22 Aug 

22 Aug 

23 Aug 

24 Aug 

25 Aug 

25 Aug 

26 Aug 

Lati tude Longitude 
deg r f n  deg n i n  

Station 
Oepth 

( f l f  

PAR Prof l 1 e b 

Sample 
Number Type Oepth 

(4 

Relative Ice Cote OataC 
Fluorescence Algae Snw 

P r o f i l e  Sample Depth 
Sample Number Chlor-a TSS Pro f l l e  
Nunber 

44 WCP 24.0 

45 WCP 6.0 

46 HCP 14.0 

47 WCP 15.0 

48 WCP 25.0 

49 WCP 21.0 

50 WCP 13.0 

51 WCP 5.0 

52 WCP 3.0 

53 WCP 1.5 

54 WCP 4.0 

55 WCP 3.5 

56 WCP 4.0 

57 WCP 3.0 

58 HCP 2.0 

59 WCP 5.0 

60 WCP 7.5 

61 WCP 25.0 

62 K P  29.0 

63 HCP 7.0 

64 HCP 4.0 

65 WCP 15.0 

66 WCP 26.0 

Local time. 
Type: WCP - water colunn prof f le ;  PPS - pre/post scrape, 
For ice core data and snow depth data. X Indicates that  data ex is ts  and that P r o f i l e  Sample Number * Station Sample Number. 



Table 3. Sumnary data f o r  stat ions sampled during 1987 (CONTINUED). 

b 
Relative Ice Core ~ a t a '  

Stat ion PAR Prof i l e  Fluorescence Algae Snow 
Sample Lati tude Longitude Time Stat ion Sample P r o f i l e  Sample Depth 
Number Name Location Date deg min deg min ~ r r i v e \ e p t h  Number Typg Depth Sample Number Chlor-a TSS P r o f i l e  

(m) Number 

104 87068 Tuft Point north 27 Aug 69 46.2 132 22.0 1120 7.0 67 WCP 5.5 41 

105 87069 Tuft Point north 27 Aug 69 58.2 132 28.5 1515 16.5 68 MCP 15.0 42 

106 87THS Tuk Harbour south basin 30 Aug 69 25.32 132 58.15 1413 22.3 69 WCP 20.0 43 

107 87THN Tuk Harbour north basin 30 Aug 69 26.17 132 58.28 1550 21.0 70 WCP 20.0 44 

a 
Local t ine. 
Type: WCP - water column p ro f i l e ;  PPS - prelpost scrape. 
For i ce  core data and snow depth data, X Indicates that  data ex is ts  and tha t  P r o f i l e  Sample Number = Stat ion Sample Number. 



Table 4. Surmary data f o r  s tat ions sampled during 1988. 

Relative Ice Core OataC 
Stat ion PAR ~ r o f i l e ~  Fluorescence Algae Snow 

Sample Lati tude Longitude Tiae Stat ion Sample P r o f i l e  Sample Depth 
Number Name Location Date deg mln deg n i n  Arr ivea Depth Nunber Type Depth Sample Number Chlor-a TSS P r o f i l e  

(a) (a) Number 

Tuk Harbour north basln 

Tuk Harbour north basin 

Tuk Harbour north basin 

Tuk Harbour north basln 

Tuk Harbour north basln 

Tuk Harbour north basln 

Tuk Harbour north basin 

Mason Bay 

Uason Bay 

Mason Bay 

Mason Bay 

Mason Bay 

Mason Bay 

Mason Bay 

Mason Bay 

07 Mar 

07 Mar 

08 Mar 

08 Mar 

09 Mar 

10 Mar 

10 Mar 

13 Mar 

14 Mar 

14 Mar 

15 Mar 

15 Mar 

16 Mar 

16 Mar 

17 Mar 

88002 Kugmal l i t  Bay 20 Mar 

88003 Summer Island north 21 Mar 

88004 McKinley Bay 22 Mar 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

WCP 

PPS 

WCP 

PPS 

PPS 

WCP 

PPS 

WCP 

PPS 

Local time. 
Type: WCP - water column p ro f i l e :  PPS - pre/post scrape. 
For i ce  core data and snow depth data. X indicates that  data ex is ts  and that  P r o f i l e  Sample Number - Stat ion Sample Number. 



Table 4, Sunrary data for statfons saapled during 1988 (CONTIUUEO). 

Statfon 
Saaple 
Huaber K a r t  Location 

Relattve Ice Core ilataC 
PRR ?rofilab Fluorescence Algae Snow 

Latltudt Lonltude Tlra Station Saaple ' - Profile Savpte Depth 
Date deg #In degq #in Arrivea Depth Uwmber Type Depth Sample Xuclber Chlor-a PSS Proffle 

(a) (a) Nurrber 

24 Uar 69 34.8 133 16.1 1330 

20 SlMOS Male BIuffs north-east 23 Mar 70 25.3 127 28.1 LO30 17.0 21 PPS 0.0 

22 WCP 16.3 

23 PPS 0.0 

88002 K u g ~ l  t i t  Bay 24 PPS 0.0 

25 WCP 3.0 

26 PPS 0.0 

Local tine. 
Type: UCP - water coluan proff le; PPS - prelpost scrape. 
Far Ice core data and s n w  depth data, X indicates that data exlsts and that Profile Sample Humber = Station Sawle Nusber. 



Table 5. Continuous temperature ("c)' buoy data from station 85101, 1985. 

Date 
Local Time 

04: 00 08 : 00 12:OO 16: 00 20: 00 24:OO 

15 Jul 
16 Jul 
17 Jul 
18 Jul 
19 Jul 
20 Jul 
21 Jul 
22 Jul 
23 Jul 
24 Jul 
25 Jul 
26 Jul 
27 Jul 
28 Jul 
29 Jul 
30 Jul 
31 Jul 
01 Aug 
02 Aug 
03 Aug 
04 Aug 
05 Aug 
06 Aug 
07 Aug 
08 Aug 
09 Aug 
10 Aug 
11 Aug 
12 Aug 
13 Aug 
14 Aug 
15 Aug 
16 Aug 
17 Aug 
18 Aug 
19 Aug 
20 Aug 
21 Aug 
22 Aug 
23 Aug 
24 Aug 
25 Aug 
26 Aug 
27 Aug 
28 Aug 



Table 5. Continuous temperature ("C) buoy data from stat ion 85101 (CONTINUED). 

Local Time 
Date 04:OO 08:OO 12:OO 16: 00 20:OO 24:OO 

29 Aug 7.8 7.8 7.8 8.0 9 . 7 9.8 
30 Aug 9.2 9.0 9.1 10.3 10.0 10.8 
31 Aug 10.3 10.2 10.2 10.3 10.1 9.4 
01 Sep 9.2 8.1 8.4 6.2 6.0 5.0 
02 Sep 3.5 3.5 3.0 3.0 3.8 3.2 
03 Sep 3.2 3.6 3.6 3.3 

Table 6. Continuous temperature ( C O )  buoy data from stat ion 86034, 1986. 

Date 
Local Time 

04:OO 08:OO 12:OO 16:OO 20:OO 24:OO 



Table 6. Continuous temperature (CO) buoy data from station 86034 (CONTINUED). 
---- - - 

Local Time 
Date 04: 00 08 : 00 12:OO 16:OO 20: 00 24:OO 



Table 7. Continuous temperature (CO) buoy data from station 87014, 1987. 

Local Minutes after the hour 
Time 0000 0020 0040 0060 0080 0100 Date 

17 Jul 
17 Jul 
17 Jul 
17 Jul 
17 Jul 

18 Jul 
18 Ju1 
18 Jul 
18 Jul 
18 Ju1 
18 Jul 
18 Jul 
18 Jul 
18 Jul 
18 Jul 
18 Jul 
18 Jul 

19 Jul 
19 Jul 
19 Jul 
19 Jul 
19 Jul 
19 Jul 
19 Jul 
19 Jul 
19 Jul 
19 Jul 
19 Jul 
19 Jul 

20 Jul 
20 Jul 
20 Jul 
20 Jul 
20 Jul 
20 Jul 
20 Jul 
20 Jul 
20 Jul 
20 Jul 
20 Jul 
20 Jul 



Table 7. Continuous temperature (CO) buoy data from station 87014 (CONTINUED). 

Local Minutes after the hour 
Date Time 0000 0020 0040 0060 0080 0100 

21 Jul 
21 Jul 
21 Jul 
21 Jul 
21 Jul 
21 Jul 
21 Ju1 
21 Jul 
21 Jul 
21 Jul 
21 Jul 
21 Jul 

22 Jul 
22 Jul 
22 Jul 
22 Jul 
22 Jul 
22 Jul 
22 Jul 
22 Jul 
22 Jul 
22 Jul 
22 Jul 
22 Jul 

23 Jul 
23 Ju1 
23 Jul 
23 Jul 
23 Jul 
23 Jul 
23 Jul 
23 Ju1 
23 Jul 
23 Jul 
23 Jul 
23 Jul 

24 Jul 
24 Jul 
24 Jul 
24 Jul 
24 Jul 
24 Jul 



Table 7. Continuous temperature ( C " )  buoy data from station 87014 (CONTINUED). 

Date 
Local Minutes after the hour 
Time 0000 0020 0040 0060 0080 0100 

24 Jul 1300 8.9 8.9 8.9 9.0 9.2 9.2 
24 Jul 1500 9.2 9.3 9.4 9.5 9.5 9.9 
24 Ju1 1700 10.4 10.0 11.5 10.9 9.5 8.4 
24 Jul 1900 8.4 8.4 8.4 . 8.8 9.4 10.4 
24 Jul 2100 10.9 11.3 11.8 11.9 12.1 12.2 
24 Jul 2300 12.1 12.1 11.7 11.3 11.1 10.8 

25 JUI 
25 Jul 
25 Jul 
25 Jul 
25 Jul 
25 Jul 
25 Jul 
25 Jul 
25 Jul 
25 Jul 
25 Jul 
25 Jul 

26 Jul 
26 Jul 
26 Jul 
26 Jul 
26 Jul 
26 Jul 
26 Jul 
26 Jul 
26 Jul 
26 Jul 
26 Jul 
26 Jul 

27 Jul 
27 Jul 
27 Jul 
27 Jul 
27 Jul 
27 Jul 
27 Jul 
27 Jul 
27 Jul 
27 Jul 
27 Jul 
27 Jul 



Table 7. Continuous temperature (CO) buoy data from s ta t ion  87014 (CONTINUED). 

Local .Minutes a f t e r  the hour 
Time 0000 0020 0040 0060 0080 0100 Date 

31 Ju l  
31 Ju l  
3'1 Ju l  
31 Ju l  
31 Ju l  
31 Jul  

01  Aug 
01 Aug 
01 Aug 
01 Aug 
01 Aug 
01 Aug 
01 Aug 
01 Aug 
01 Aug 
01 Aug 
0 1  Aug 
01 Aug 

02 Aug 
02 Aug 
02 Aug 
02 Aug 
02 Aug 
02 Aug 
02 Aug 
02 Aug 
02 Aug 
02 Aug 
02 Aug 
02 Aug 

03 Aug 
03 Aug 
03 Aug 
03 Aug 
03 Aug 
03 Aug 
03 Aug 
03 Aug 
03 Aug 
03 Aug 
03 Aug 
03 Aug 



Table 7. Continuous temperature (CO) buoy data from station 87014 (CONTINUED). 

Date 
Local Minutes after the hour 
Time 0000 0020 0040 0060 0080 0100 

28 Jul 
28 Jul 
28 Jul 
28 Jul 
28 Jul 
28 Jul 
28 Jul 
28 Jul 
28 Jul 
28 Jul 
28 Jul 
28 Jul 

29 Jul 
29 Jul 
29 Jul 
29 Jul 
29 Jul 
29 Jul 
29 Jul 
29 Jul 
29 Jul 
29 Jul 
29 Jul 
29 Jul 

30 Jul 
30 Jul 
30 Jul 
30 Jul 
30 Jul 
30 Jul 
30 Jul 
30 Jul 
30 Jul 
30 Jul 
30 Jul 
30 Jul 

31 Jul 
31 Jul 
31 Jul 
31 Jul 
31 Jul 
31 Jul 



Table 7. Continuous temperature ( C O )  buoy data from s t a t i o n  87014 (CONTINUED). 

Local Minutes a f t e r  the  hour 
Time 0000 0020 0040 0060 0080 0100 Date 

04 Aug 
04 Aug 
04 Aug 
04 Aug 
04 Aug 
04 Aug 
04 Aug 
04 Aug 
04 Aug 
04 Aug 
04 Aug 
04 Aug 

05 Aug 
05 Aug 
05 Aug 
05 Aug 
05 Aug 
05 Aug 
05 Aug 
05 Aug 
05 Aug 
05 Aug 
05 Aug 
05 Aug 

06 Aug 
06 Aug 
06 Aug 
06 Aug 
06 Aug 
06 Aug 
06 Aug 
06 Aug 
06 Aug 
06 Aug 
06 Aug 
06 Aug 

07 Aug 
07 Aug 
07 Aug 
07 Aug 
07 Aug 
07 Aug 



Table 7. Continuous temperature (CO) buoy data from s ta t ion  87014 (CONTINUED). 

Date 
Local Minutes a f t e r  the hour 
Time 0000 0020 0040 0060 0080 0100 

07 Aug 
07 Aug 
07 Aug 
07 Aug 
07 Aug 
07 Aug 

08 Aug 
08 Aug 
08 Aug 
08 Aug 
08 Aug 
08 Aug 
08 Aug 
08 Aug 
08 Aug 
08 Aug 
08 Aug 
08 Aug 

09 Aug 
09 Aug 
09 Aug 
09 Aug 
09 Aug 
09 Aug 
09 Aug 
09 Aug 
09 Aug 
09 Aug 
09 Aug 
09 Aug 

10 Aug 
10 Aug 
10 Aug 
10 Aug 
10 Aug 
10 Aug 
10 Aug 
10 Aug 
10 Aug 
10 Aug 
10 Aug 
10 Aug 



Table 7. Continuous temperature ( C O )  buoy data from s ta t i on  87014 (CONTINUED). 

Date 
Local Minutes a f t e r  the hour 
Time 0000 0020 0040 0060 0080 0100 

11 Aug 
11 Aug 
11 Aug 
11 Aug 
11 Aug 
11 Aug 
11 Aug 
11 Aug 
11 Aug 
11 Aug 
11 Aug 
11 Aug 

12 Aug 
12 Aug 
12 Aug 
12 Aug 
12 Aug 
12 Aug 
12 Aug 
12 Aug 
12 Aug 
12 Aug 
12 Aug 
12 Aug 

13 Aug 
13 Aug 
13 Aug 
13 Aug 
13 Aug 
13 Aug 
13 Aug 
13 Aug 
13 Aug 
13 Aug 
13 Aug 
13 Aug 

14 Aug 
14 Aug 
14 Aug 
14 Aug 
14 Aug 
14 Aug 



Table 7. Continuous temperature (CO) buoy data from s t a t i o n  87014 (CONTINUED). 

Local Minutes a f t e r  the hour 
Time 0000 0020 0040 0060 0080 0100 Date 

14 Aug 
14 Aug 
14 Aug 
14 Aug 
14 Aug 
14 Aug 

15 Aug 
15 Aug 
15 Aug 
15 Aug 
15 Aug 
15 Aug 
15 Aug 
15 Aug 
15 Aug 
15 Aug 
15 Aug 
15 Aug 

16 Aug 
16 Aug 
16 Aug 
16 Aug 
16 Aug 
16 Aug 
16 Aug 
16 Aug 
16 Aug 
16 Aug 
16 Aug 
16 Aug 

17 Aug 
17 Aug 
17 Aug 
17 ' Aug 
17 Aug 
17 Aug 
17 Aug 
17 Aug 
17 Aug 

w 

17 Aug 
17 Aug 
17 Aug 



Table 7. Continuous temperature ( C O )  buoy data from s ta t ion  87014 (CONTINUED). 

Date 
Local Minutes a f t e r  the hour 

0000 Time 0020 0040 0060 0080 0100 

18 Aug 
18 Aug 
18 Aug 
18 Aug 
18 Aug 
18 Aug 
18 Aug 
18 Aug 
18 Aug 
18 Aug 
18 Aug 
18 Aug 

19 Aug 
19 Aug 
19 Aug 
19 Aug 
19 Aug 
19 Aug 
19 Aug 
19 Aug 
19 Aug 
19 Aug 
19 Aug 
19 Aug 

20 Aug 
20 Aug 
20 Aug 
20 Aug 
20 Aug 
20 Aug 
20 Aug 
20 Aug 
20 Aug 
20 Aug 
20 Aug 
20 Aug 

21 Aug 
21 Aug 
21 Aug 
21 Aug 
21 Aug 
21 Aug 





Table 7. Continuous temperature (CO) buoy data from s ta t i on  87014 (CONTINUED). 

Date 
Local Minutes a f t e r  the hour 
Time 0000 0020 0040 0060 0080 0 100 

25 Aug 
25 Aug 
25 Aug 
25 Aug 
25 Aug 
25 Aug 
25 Aug 
25 Aug 
25 Aug 
25 Aug 
25 Aug 
25 Aug 

26 Aug 
26 Aug 
26 Aug 
26 Aug 
26 Aug 
26 Aug 
26 Aug 
26 Aug 
26 Aug 
26 Aug 
26 Aug 
26 Aug 

27 Aug 
27 Aug 
27 Aug 
27 Aug 
27 Aug 
27 Aug 
27 Aug 
27 Aug 
27 Aug 
27 Aug 
27 Aug 
27 Aug 

28 Aug 
28 Aug 
28 Aug 
28 Aug 
28 Aug 
28 Aug 



Table 7. Continuous temperature (Co) buoy data from s ta t i on  87014 (CONTINUED). 

Local Minutes a f t e r  the hour 
Date Time 0000 0020 0040 0060 0080 0100 

28 Aug 
28 Aug 
28 Aug 
28 Aug 
28 Aug 
28 Aug 

10.6 
io .  4 
10.4 
10.2 
10.2 
10.0 

29 Aug 
29 Aug 
29 Aug 
29 Aug 
29 Aug 
29 Aug 
29 Aug 
29 Aug 
29 Aug 
29 Aug 
29 Aug 
29 Aug 

30 Aug 
30 Aug 
30Aug . 

30 Aug 
30 Aug 
30 Aug 
30 Aug 
30 Aug 
30 Aug 
30 Aug 
30 Aug 
30 Aug 

31 Aug 
31 Aug 
31 Aug 
31 Aug 
31 Aug 
31 Aug 
31 Aug 
31 Aug 
31 Aug 
31 Aug 
31 Aug 
31 Aug 
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Table 7.  Continuous temperature (CO) buoy data from station 87014 (CONTINUED). 

Date 
Local Minutes after the hour 
Time 0000 0020 0040 0060 0080 0100 

01 Sep 
01 Sep 
01 Sep 
01 Sep 
01 Sep 
01 Sep 
01 Sep 
01 Sep 
01 Sep 
01 Sep 
01 Sep 
01 Sep 

02 Sep 
02 Sep 
02 Sep 
02 Sep 
02 Sep 
02 Sep 
02 Sep 



Table 8. Relative fluorescence profile data for  1986. 

Rofile Relative Profile Relative Prof i 1 e Relative Profile Relative 
Sample Depth Fluorescence Sample Depth Fluorescence Sample Depth Fluorescence Slt.ple Depth Fluorescence 
Number (m) Number (a) Number (m) Nu&r (m) 



Table 8. Relative fluorescence profile data for 1986 (CONTlWO). 

Profile Relative Profile Relative Profile Relative Profile Relative 
m l e  Depth Fluorescence Sarple Depth Fluorescence Sample Depth Fluorescence Sample Depth Fluorescence 
Number (m) Number (m) Number (m) Number (m) 



Table 8. Relative f luonscence prof t le data for l986 (CONTINUED). 

Profile Relative Profile Relative M i l e  Relative Roffle Relative 
Sample Depth Fluorescence Sample Depth Fluorescence Sample Depth Fluorescence Sample Depth Fluorescence 
Number (I) Number (m) Number (m) Number (,a) 

Table 9. Relative fluorescence profile'data for 1987. 

Profile Relative Profile Relative Profile Relative Profile Relative 
Sample Depth Fluorescence W p l e  Depth Fluorescence Saaple Depth Fluorescence Saaple Depth Fluorescence 
Number (m) Nuaber (m) Number (m) Number (m) 



Table 9. Relative fluorescence profile data for 1987 (CONTINUED). 

Profile Re1 ative Profile Relative Profile Relative Profile Relative 
Sample Depth Fluorescence Sarple Depth Fluonscence Sample Depth Fluorescence Saclple Depth Fluorescence 
Number (I) number (m) Nuaber (B) Nurber (B) 



Table 9. Relative fluorescence pmfile data for l907 (COICTINUEO). 

Profile Relative Prof i 1 e Relative Profile Relative Profile Relative 
Sample Depth Fluorescence Saaple Depth Fluorescence Sample Depth Fluorescence Sample Depth Fluorescence 
Number (I) Number (m) Number (a) Number (m) 

Table 10. Relative fluorescence profile data for 1988. 

Prof i 1 e Relative Profile Relative Profile Relative Profile Relative 
Sample Depth Fluorescence Sample Depth Fluorescence Sample Depth Fluorescence Sample Depth Fluorescence 
Number (m) Number (8) Number (m) Number (m) 



Table 11. Summary data f o r  sea surface fluorescence transects,  Beaufort  Sea she l f  study area, 1986. 

Transect Start F i n i c h  S l  t e  
Number Date Time Latltude LQwtudf Time Latitude - Bearing Interva! 

deg min deg min deg min deg min (m) 

21 Aug 
21 Aug 
21 Aug 
2 1  Aug 
21 Aug 
09 Sep 
09 Sep 
10 Sep 
10 Sep 
10 Sep 
10 Sep 
10 Sep 
10 Sep 



Table 12. Sea surface fluorescence data from transects in the Beaufort Sea, 1986. 

Transect Site Surf ace 
Number Number Fluorescence 

Transect Site Surf ace 
Number Number Fluorescence 



Table 13. Avera e d a i l y  photosynthet ical ly  ava i lab le  i r rad iance  (PAR - B mE-m- m i )  measured a t  Tuktoyaktuk i n  1986. 

Date PAR Date PAR Date PAR 

13 May 26.10 
14 May 21.77 
15 May 16.23 
16 May 16.75 
17 May 17.63 
18 May 18.91 
19 May 18.22 
20 May 18.78 
21 May 17.20 
22 May 16.91 
24 May 14.04 
25 May 14.76 
26 May 12.08 
27 May 13-47 
28 May 14.92 
29 May 15.71 
30 May 14.86 
31 May 15.72 
01  Jun 13.93 
02 Jun 12.10 
03 Jun 12.98 
04 Jun 15.18 
05 Jun 13.96 
06 Jun 15.24 
07 Jun 14.88 
08 Jun 14.99 
09 Jun 15.61 
10 Jun 11.19 
11 Jun 10.13 
12 Jun 14.52 
13 Jun 15.22 
14 Jun 15.38 
15 Jun 14.96 
16 Jun 12.38 
17 Jun 6.82 
18 Jun 11.14 
19 Jun 15.19 
20 Jun 13.83 
21 Jun 15.20 
22 Jun 13.45 
23 Jun 10.64 
24 Jun 13.40 
25 Jun 11.60 

26 Jun 
27 Jun 
28 Jun 
29 Jun 
30 Jun 
01 Ju l  
02 Ju l  
03 Ju l  
04 Ju1 
05 Ju l  
06 Ju l  
07 Ju l  
08 Ju l  
10 Ju l  
11 Ju l  
12 Ju l  
13 Ju l  
14 Ju l  
15 Ju l  
16 Ju l  
17 Ju l  
18 Ju l  
19 Ju l  
20 Ju l  
21 Ju l  
22 Ju l  
23 Ju l  
24 Ju l  
25 Ju l  
26 Ju l  
27 Ju l  
28 Ju l  
29 Ju l  
30 Ju l  
31 Ju l  
01 Aug 
02 Aug 
03 Aug 
04 Aug 
05 Aug 
06 Aug 
07 Aug 
08 Aug 

09 Aug 
10 Aug 
11 Aug 
12 Aug 
13 Aug 
14 Aug 
15 Aug 
16 Aug 
17 Aug 
18 Aug 
19 Aug 
20 Aug 
21 Aug 
22 Aug 
23 Aug 
24 Aug 
25 Aug 
26 Aug 
27 Aug 
28 Aug 
29 Aug 
30 Aug 
31 Aug 
01 Sep 
02 Sep 
03 Sep 
04 Sep 
05 Sep 
06 Sep 
07 Sep 
08 Sep 
09 Sep 
10 Sep 
11 Sep 
12 Sep 
13 Sep 
14 Sep 
15 Sep 
16 Sep 
17 Sep 
18 Sep 
19 Sep 
20 Sep 



Table 14. Avera e daily photosynthetically available irradiance (PAR - B mE.i emin-') measured at Tuktoyakfuk in 1987. 

Date PAR Date PAR Date PAR 

18 May 
19 May 
20 May 
21  May 
22 May 
23 May 
24 May 
25 May 
26 May 
27 May 
28 May 
29 May 
30 May 
31 May 
0 1  Jun 
02 Jun 
03 Jun 
04 Jun 
05 Jun 
06 Jun 
07 Jun 
08 Jun 
09 Jun 
10 Jun 
11 Jun 
12 Jun 
13 Jun 
14 Jun 
15 Jun 
16 Jun 
17 Jun 
18 Jun 
19 Jun 
20 Jun 
21  Jun 
22 Jun 
23 Jun 
24 Jun 
25 Jun 
26 Jun 
27 Jun 

28 Jun 7.31 
29 Jun 9.19 
30 Jun 10.13 
01  Jul 18.22 
02 Jul 20.08 
03 Jul 19.16 
04 Jul 19.39 
05 Jul 14.07 
06 Jul 19.83 
07 Jul 19.62 
08 Jul 19.48 
09 Jul 18.84 
10 Jul 19.83 
11 Jul 16.69 
12 Jul 17.93 
13 Jul 17.36 
14 Jul 18.99 
15 Jul 18.76 
16 Jul 17.33 
17 Jul 7.47 
18 Jul 12.03 
19 Jul 17.45 
20 Jul 17.01 
21 Jul 7.62 
22 Jul 13.52 
23 Jul 13.96 
24 Jul 15.28 
25 Jul 10.59 
26 Jul 13.81 
27 Jul 5.34 
28 Jul 10.03 
29 Jul 13.73 
30 Jul 14.37 
31 Ju1 9.76 
01 Aug 16.13 
02 Aug 16.59 
03 Aug 16.24 
04 Aug 8.06 
05 Aug 12.87 
06 Aug 5.74 

07 Aug 
08 Aug 
09 Aug 
10 Aug 
11 Aug 
12 Aug 
13 Aug 
14 Aug 
15 Aug 
16 Aug 
17 Aug 
18 Aug 
19 Aug 
20 Aug 
21 Aug 
22 Aug 
23 Aug 
24 Aug 
25 Aug 
26 Aug 
27 Aug 
28 Aug 
29 Aug 
30 Aug 
31 Aug 
01 Sep 
02 Sep 
03 Sep 
04 Sep 
05 Sep 
06 Sep 
07 Sep 
08 Sep 
09 Sep 
10 Sep 
11 Sep 
12 Sep 
13 Sep 
14 Sep 
15 Sep 



Table 15. Avera photosynthetically available irradiance (PAR - 
measured at Tuktoyaktuk in 1988. 

-- 

Date PAR Date PAR Date PAR 

13 Mar 
14 Mar 
15 Mar 
16 Mar 
17 Mar 
18 Mar 
19 Mar 
20 Mar 
21 Mar 
22 Mar 
23 Mar 
24 Mar 
25 Mar 
26 Mar 
27 Mar 
28 Mar 
29 Mar 
30 Mar 
31 Mar 
01 Apr 
02 Apr 
03 Apr 
04 Apr 
05 Apr 
06 Apr 
07 Apr 
08 Apr 
09 Apr 
10 Apr 
11 Apr 
12 Apr 
13 Apr 
14 Apr 
15 Apr 
16 Apr 
17 Apr 
18 Apr 
19 Apr 
20 Apr 
21 Apr 
22 Apr 
23 Apr 
24 Apr 
25 Apr 

26 Apr 
27 Apr 
28 Apr 
29 Apr 
30 Apr 
01 May 
02 May 
03 May 
04 May 
05 May 
06 May 
07 May 
08 May 
09 May 
10 May 
11 May 
12 May 
13 May 
14 May 
15 May 
16 May 
17 May 
1 8  May 
19 May 
20 May 
21 May 
22 May 
23 May 
24 May 
25 May 
26 May 
27 May 
28 May 
29 May 
30 May 
31 May 
01 Jun 
02 Jun 
03 Jun 
04 Jun 
05 Jun 
06 Jun 
07 Jun 
08 Jun 

09 Jun 
10 Jun 
11 Jun 
12 .Jun 
13 Jun 
14 Jun 
15 Jun 
16 Jun 
17 Jun 
18 Jun 
19 Jun 
20 Jun 
21 Jun 
22 Jun 
23 Jun 
24 Jun 
25 Jun 
26 Jun 
27 Jun 
28 Jun 
29 Jun 
30 Jun 
01 Ju1 
02 Jul 
03 Jul 
04 Jul 
05 Jul 
06 Jul 
07 Jul 
08 Jul 
09 Jul 
10 Jul 
11 Ju1 
12 Jul 
13 Jul 
14 Jul 
15 Jul 
16 Jul 
17 Jul 
18 Jul 
19 Jul 
20 31.11 
21 Jul 
22 Jul 



Table 15. Average daily photosynthetical ly avai lable irradiance (CONTINUED). 

Date PAR Date PAR 

- -- 

Date PAR 

23 Jul 20.84 30 Jul 32.21 06 Aug 15.52 
24 Jul 13.35 31 Jul 32.05 07 Aug 28.96 
25 Ju1 14.52 01 Aug 24.24 08 Aug 25.05 
26 Jul 29.67 02 Aug 14.53 09 Aug 14.72 
27 Jul 27.89 03 Aug 17.17 10 Aug 5.73 
28 Jul 25-01 04 Aug 18.82 11 Aug 17.95 
29 Jul 27.06 05 Aug 11.72 12 Aug 25.14 

Table 16. Mean daily total photosynthetically available irradiation 
(m~.rn-~.day-') at Tuktoyaktuk, for each month of record during 
1986 to 1988. 

Month Mean Daily PAR (n~.n-~.day-l x 

1986 1987 1988 

March 
Apri 1 
May 
June 
July 
August 
September 



Table 17. Photosynthetically available irradiation (r~.n'~.nin-') water column profile data for 1985. 

Profile Depth of Water Profile Depth of Water Profile Depth of Water Profile Depth of Water 
Sample Water Sensor Start Sample Water Sensor Start Sample Water Sensor Start Sample Water Sensor Start 
Number Sensor Reading Tine Number Sensor Reading Time Number Sensor ' Reading Time Number Sensor Reading Ttne 

1 0.0 9.9 1050 6 2.5 eO.1 10 3.5 1.3 16 0.0 5.4 18% 
1 0.5 5.9 10 4.0 1.0 16 0.5 0.1 
1 1.0 0.9 7 0.0 31.3 1400 10 5.0 0.5 16 1.0 <O,l 
1 1.5 0.2 7 0.5 7.6 10 6.0 0.3 16 1.5 <O.l 
1 2.0 ~0.1 7 1.0 1.6 10 7.0 0.1 16 2.0 <O.l 
1 2.5 q0.1 7 1.5 0.5 10 8.0 <O.l 
1 3.0 <O.l 7 2.0 0.1 10 9.0 ~0.1 17 0.0 27.9 940 

7 2.5 <0.1 . 10 10.0 eO.1 17 0.5 12.4 
2 0.0 8.4 1500 7 3.0 ~0.1 17 1.0 1.3 
2 0.5 <O.l 7 3.5 <O. 1 11 0.0 27.1 1430 17 1.5 0.2 
2 1.0 ~0.1 11 0.5 6.7 17 2.0 ~0.1 
2 1.5 eO.1 8 0.0 52.1 1655 11 1.0 1.7 17 2.5 q0.1 

8 0.5 26.5 11 1.5 0.8 17 3.0 ~0.1 
3 0.0 45.1 1140 8 1.0 10.6 11 2.0 0.2 
3 0.5 27.9 8 1.5 3.2 11 2.5 <O. 1 18 0.0 18.2 10% 
3 1.0 7.7 8 2.0 1.7 11 3.0 <O,l 18 0.5 6.1 
3 1.5 <0.1 8 2.5 1.0 11 3.5 <O. 1 18 1.0 1.2 
3 2.0 <O.l 8 3.0 0.5 18 1.5 0.3 
3 2.5 <O. 1 8 3.5 0.3 12 0.0 28.4 1730 18 2.0 <0.1 

8 4.0 0.2 12 0.5 4.6 18 2.5 <0.1 
4 0.0 41.4 1445 8 5.0 0.1 12 1.0 0.6 18 3.0 <0.1 
4 0.5 8.9 8 6.0 <O.l 12 1.5 <0.1 
4 1.0 <0.1 8 7.0 <O+l 12 2.0 <O.l 19 0.0 38.8 1110 
4 1.5 ~0.1 8 8.0 <O.l 12 2.5 ~0.1 19 0.5 11.0 
4 2.0 <O.l 19 1.0 3.4 

9 0.0 5.9 1000 13 0.0 9.2 1005 19 1.5 0.9 
5 0.0 27.1 800 9 0.5 1.6 13 0.5 <0.1 19 2.0 0.3 
5 0.5 21.3 9 1.0 0.5 13 1.0 q0.1 19 2.5 0.1 
5 1.0 3.0 9 1.5 0.1 13 1.5 <O.l 19 3.0 +0.1 
5 1.5 1.3 9 2.0 <O. 1 19 3.5 ~0.1 
5 2.0 0.6 9 2.5 <O.l 14 0.0 5.2 1220 19 4.0 <0.1 
5 2.5 0.2 9 3.0 <O.l 14 0.5 <O.l . 
5 3.0 0.1 14 1.0 ~0.1 20 0.0 50.2 1314 
5 3.5 ~0.1 10 0.0 22.7 1245 14 1.5 <0.1 20 0.5 12.1 

10 0.5 12.2 20 1.0 3.4 
6 0.0 35.8 1110 10 1.0 8.1 15 0.0 10.0 1535 20 1.5 0.9 
6 0.5 18.7 10 1.5 5.2 15 0.5 10.1 20 2.0 0.3 
6 1.0 0.7 10 2.0 4.0 15 1.0 <O.l 20 2.5 <O.l 
6 1.5 <O.l 10 2.5 2.8 15 1.5 <0.1 20 3.0 <O.l 
6 2.0 <0.1 10 3.0 2.1 20 3.5 <Oaf 



Table 17. Photosynthetfcally available frradiatfon (m~.n-~-nfn-') water column profile data for 1985 (CONTINUED). 

Profile Depth of Water Profile Depth of Water Profile Oepth of Water Profile Depth of Water 
Sample Water Sensor Start Sample Water Sensor Start Sample Water Sensor Start Sample Water Sensor Start 
Number Sensor Reading Time Number Sensor Reading Time Number Sensor Reading Tine Number Sensor Reading Tine 



Table 17. Photosynthetically available irradiation (n~*m-~.min-') water column profile data for 1985 (CONTlNUED). 

Profile Depth of Water Profile Depth of Water Profile Depth of Water Prof lle Depth of Water 
Sample Water Sensor Start Sample Water Sensor Start Sample Water Sensor Start Sample Water Sensor Start 
Number Sensor Reading Tine Number Sensor Reading Time Number Sensor Reading Time Number Sensor Reading Time 



Table 18. Photosynthetically available irradiation (m~*m-~*min-~) water column profile data for l986. 

Profile Depth of Surface Water Water/ 
Saple Water Sensor Sensor Surface 
Number Sensor Reading Reading Ratio Time 

(a) 

Profile Depth of Surface Uater Water/ 
Sample Water Sensor Sensor Surface 
Number Sensor Reading Reading Ratlo Time 

(a) 



Table 18. Photosynthetically available irradiation (a~*.-~*min-l) water column profile data for 1986 (CONTINUED). 

Profile Depth of Surface Uater Water/ Profile Depth of Surface Water Water/ 
Saaple Water Sensor Sensor Surface Saaple Water Sensor Sensor Surface 
Nuaber Sensor Reading Reading Ratio Time Number Sensor Reading Reading Ratio Time 

(I) (m) 



Table 18. Photosynthetically available irradiation (.~.m-~*uin-~) water colum profile data for 1986 (WNTINUEO). 

Prof i 1 e Depth of 
Sample Water 
Number Sensor 

(4 

Surf ace 
Sensor 
Reading 

Water 
Sensor 
Reading 

Water/ 
Surface 
Ratio Time 

Profile Depth of Surface Water 
Sample Water Sensor Sensor 
Nuuber Sensor Reading Reading 

Water/ 
Surf ace 
Ratio 



Table 18. Photosynthetically available irradtation (m~*m-~*min-') water c o l m  p m f  ile data for 1986 (CONTI WED). 

Profile Depth of 
Sample Water 
Nuaber Sensor 

(11 

Surface 
Sensor 
Reading 

Water 
Sensor 
Reading 

Water/ 
Surface 
Ratio Time 

Depth of 
Uater 
Sensor 

(a) 

Surface 
Sensor 
Reading 

Uater 
Sensor 
Reading 

Water/ 
Surface 
Ratio Time 

- 

1037 
1037 
1037 
1038 
1038 
1038 
1039 
1039 
1039 

1922 
1923 
1924 
1924 
1924 
1925 
1925 
1926 
1926 
1926 
1926 
1927 
1927 
1927 
1928 
1928 
1928 
1929 
1929 
1929 
1930 
1935 
1935 
1935 
1935 
1936 
1936 
1936 
1936 
1937 
1937 
1937 
1938 
1938 
1938 
1938 
1939 
1939 
1939 
1940 

0701 
0702 
0702 
0702 
0703 
0704 
0704 
0704 
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Table 18. Photosynthetically available irradiation (mE*m *min-') water column profile data for 1986 (CONTINUED). 

Profile Depth of 
Sample Water 
Nuaber Sensor 

Surf ace 
Sensor 
Reading 

Water 
Sensor 
Reading 

Water/ 
Surf ace 
Ratio Time 

Profile Depth of 
Smple Uater 
Number Sensor 

(a) 

Surface 
Sensor 
Reading 

70.7 
71.4 
71.5 
72.0 
73.2 
72.1 
73.4 
73.0 
72.4 
74.0 
71.6 

5.0 
4.8 
4.7 
4.7 
4.6 
4.6 
4.7 
4.8 
4.9 
4.8 
4.7 
4.7 
4.6 
4.6 
4.6 
4.7 
4.9 
5.0 
5.1 
5.3 
5.5 
5.7 
5.8 
6.0 
6.1 
6.2 
6.2 
6.1 
6.2 
6.2 
6.2 
6.4 
7.7 
7.7 
7.8 
7.8 
7.8 
7.7 
7.6 

19.2 
18.7 
18.1 
17.7 
17.6 
18.0 
18.4 

Water 
Sensor 
Reading 

Water/ 
Surface 
Ratio 

0.051 
0.043 
0.041 
0.036 
0.033 
0.030 
0.024 
0.020 
0.014 
0.007 
0.004 

0.797 
0.671 
0.545 
0.493 
0.450 
0.108 
0.360 
0.335 
0.282 
0.254 
0.264 
0.222 
0.223 
0.207 
0.188 
0.171 
0.157 
0.146 
0.137 
0.128 
0.118 
0.109 
0.100 
0.091 
0.083 
0.076 
0.068 
0.063 
0.051 
0.044 
0.027 
0.016 
0.006 
0.004 
0.003 
0.002 

4 . 0 0 1  
4 . 0 0 1  
4 . 0 0 1  

0.609 
0.550 
0.527 
0.474 
0.441 
0.404 
0.372 



Table 18. Photosynthetically available irradiation (.~-m-~*min-~) water column proffle data for 1986 (CONTINUED). 

Profile Depth of Surface Water Water/ Profile Depth of Surface Water Uater/ 
Sample Water Sensor Sensor Surface Sample Uater Sensor Sensor Surface 
Number Sensor Reading Reading Ratio Time Number Sensor Reading Reading Ratlo Tine 

(a) (a) 
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Table 18. Photosynthetically available Irradiation (rn~.rn-~-rnin-~) water column profile data for 1986 (CONTINUED). 

Profile Depth of Surface Uater Water/ Profile Depth of Surface Water Water/ 
Sample Water Sensor Sensor Surface Sample Water Sensor Sensor Surface 
Number Sensor Reading Reading Ratio Ti= Nuaber Sensor Reading Reading Ratio Tire 

(a) 



Table 18, Phatosynthetically available irradiation (m~-m-~*mfn-~) water column profile data for 1986 (CONTINUED). 

Profile 
Sa~pl e 
Number 

Depth of 
Water 
Sensor 
(11 

Surface 
Sensor 
Reading 

Water 
Sensor 
Reading 

Water/ 
Surface 
Ratio 

Profile Depth of 
Sample Water 
Number Sensor 

(m) 

Surface 
Sensor 
Reading 

33.3 
34.3 
35.2 
34.6 
33.8 
34.8 
33.1 
33.7 

17.7 
17.6 
17.5 
17.5 
17.5 
17.5 
17.6 
17.5 
17.5 
17.4 
17.2 
17.2 
17.0 

23.0 
22.8 
23.0 
22.9 
22.8 
22.6 
22.8 
22.5 
22.2 
21.9 
22.0 
21.9 
21.3 

15.0 
14.7 
14.7 
14.9 
14.4 
14.4 
14.2 
14.2 
14.1 
14.0 
13.8 
13.6 
13.5 
13.4 
13.1 
13.2 
12.8 
12.7 
12.6 
12.3 
12.1 
11.8 

Water 
Sensor 
Reading 

2.0 
1.6 
1.2 
1.0 
0.8 
0.5 
0.2 
0.1 

18.6 
7.6 
5.1 
3.1 
2.2 
1.3 
1.1 
0.8 
0.6 
0.6 
0.5 ' 

0.4 
0.3 

21.5 
11.6 
6.3 
4.3 
3.6 
2.7 
2.2 
1.5 
1.3 
0.9 
0.7 
0.5 
0.4 

13.0 
10.3 
5.8 
5.4 
4.5 
3.8 
3.1 
2.5 
2.1 
1.8 
1.5 
1.3 
1.1 
0.9 
0.8 
0.6 
0.5 
0.4 
0.4 
0.3 
0.2 
0.1 

Water/ 
Surf ace 
Ratio Tile 



Table 18. Photosynthetically avaf lable irradiation (m~-m-~*min-~) water colum profile data for 1986 (CONTINUED). 

Profile Depth of Surface Water Water/ Profile Depth of Surface Water Water/ 
Sanple Water Sensor Sensor Surface Sample Water Sensor Sensor Surface 
Number Sensor Reading Reading Ratio Tim Number Sensor Reading Reading Ratio T i m  

(a) 



Table 19. Photosynthetically avaflable irradiation (.~*rn-~*rnin-~) water column profile data for 1987. 

Profile Depth of Surface Water Water/ Profile Depth of Surface Water Water/ 
Sample Water Sensor Sensor Surface Sample Water Sensor Sensor Surface 
Number Sensor Reading Reading Ratio Time Number Sensor Reading Reading Ratio Time 

(a) (a) 



Table 19. Photosynthetically available irradiation (m~.m-~-.in-') water colum profile data for 1987 (CONTINUED). 

Profile Depth of  Surface ~ater' Water/ Profile Depth of Surface Water Water/ 
Sanple Water Sensor Sensor Surface Sample Uater Sensor Sensor Surface 
Number Sensor Reading Reading Ratio Time Number Sensor Reading Reading Ratio 

(I) (a) 

Time 



Table 19. Photosynthetically available irradiation (m~*m-~*min-~) water co1u.n profile data for 1987 (CONTINUED). - 
Time 

Profile Depth of Surface Water Water/ Profile Depth of Surface Water Water/ 
Sample Water Sensor Sensor Surface Sanple Water Sensor Sensor Surface 
Number Sensor Reading Reading Ratio Time Number Sensor Reading Reading Ratio 

(n) (m) 



Table 19. Photosynthetically available irradiation ( . ~ . e ' ~ - e i n - ~ )  water column profiledata for 1987 (CONTINUED). 

Profile 
Sample 
Nueber 

Depth of 
Uater 
Sensor 

(.I 

Surface Water 
Sensor Sensor 
Reading Reading 

Water/ 
Surface 
Ratio Time 

Profile 
Sample 
Number 

Depth of 
Water 
Sensor 

(m) 

Surface 
Sensor 
Reading 

Water 
Sensor 
Reading 

Uater/ 
Surf ace 
Ratio Time 

- 
1510 
1511 
1512 
1512 
1512 
1513 
1513 
1513 
1514 
1514 
1514 
1515 
1515 

1725 
1726 
1726 
1726 
1726 
1727 
1727 
1727 
1727 
1728 
1728 
1728 
1728 
1728 
1729 
1729 
1729 
1729 
1730 
1730 
1730 
1731 
1731 
1732 
1732 

2009 
2010 
2011 
2011 
2011 
2011 
2012 
2012 
2012 
2012 
2012 
2013 
2013 
2013 
2014 
2014 
2014 
2015 
2015 
2015 



Table 19. Photosynthetically available frradiatlon (m~*m-~*.fn-~) water; column profile data for 1987 (CONTINUED). 

Profile Depth of Surface Uatw Water/ Profile Depth of  Surface Water Water/ 
Sample Water Sensor Sensor Surface Sample Water Sensor Sensor Surface 
Number Sensor Reading Reading Ratio Time Number Sensor Reading Reading Ratio Time 

(4 (a) 



Table 19. Photosynthetically available irradiation (.~*m-~*min-~) water column profile data for 1987 (CONTINUED). 

Proflle Depth of Surface Water Water/ Profile Depth of Surface Water Water/ 
Sample Water Sensor Sensor Surface Sample Water Sensor Sensor Surface 
Number Sensor Reading Reading Ratio Time Number Sensor Reading Reading Ratio Time 

(.I (11 



Table 19. Photosynthetically available irradiation (m~*m-~*min-~)  water column prof i le  data for 1987 (CONTINUED). 

, 8 ,  . 

Profi le  Depth of Surface Water Water/ Prof i le  Depth of Surface Water Water/ 
Sample Water Sensor Sensor Surface Sample Water Sensor Sensor Surface 
Number Sensor Reading Reading Ratio Time Number Sensor Reading Reading Ratio 

(8) (a) 



Table 19. Photosynthetically available irradiation (.~*m-~*min-') water column profile data for 1987 (CONTINUED). 

Profile Depth of Surface Water Water/ Profile Depth of Surface Water Water/ 
Sample Water Sensor Sensor Surface Sample Water Sensor Sensor Surface 
Number Sensor Reading Reading Ratio Time Number Sensor Reading Reading Ratio 

(4 (a) 



Table 20. Photosynthetically available Irradiation (.~*.-~*.in-~) water coluan profile data for 1988. 

Profile 
Sample 
Nmber 

Depth of 
Uater 
Sensor 

(.I 

Surf ace 
Sensor 
Reading 

Water 
Sensor 
Reading 

Water/ 
Surf ace 
Ratio Time 

Prof i 1 e Depth of Surface 
Saaple Water Sensor 
Number Sensor Reading 

(a) 

Water. 
Sensor 
Reading 

Water/ 
Surface 
Ratio 



Table 20. Photosynthetically available irradtation (m~-m-~-min-~) water colwn profile data for 1988 (MNTINUED). 

Profile 
Sample 
Number 

7 
7 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Depth of Surface 
Water Sensor 
Sensor Reading 
(.I 

Water 
Sensor 
Reading 

Water/ 
Surface 
Ratio Time 

Profile 
Sample 
Nuaber 

Depth of 
Uater 
Sensor 
(11 

6.5 
7.0 
7.5 
8.0 
8.5 
9.0 
9.5 

0.0 
0.5 
1.0 
1.5 
2.0 
2.5 
3.0 , 

3.5 
4.0 
4.5 
5.0 
5.5 

0.0 
0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 

2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 - 
6.0 

1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 

1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 

Surf ace Uater 
Sensor Sensor 
Reading Reading 

Water/ 
Surface 
Ratio Time 



-2 -1 
Table 20. Photosynthetically available Irradiation (RE*. omin ) water colum profile data for 1988 (CONTINUED). 

Profile Depth of  Surface Water Water/ Profile Depth of Surface Water Water/ 
Sample Water Sensor Sensor Surface Sample Water Sensor Sensor Surface 
Number Sensor Reading Reading Ratio Time Number Sensor Reading Reading Ratio Time 

(.I (.I 

Table 21. Light extinction coefficients at one offshore (86068), two 
Kugrnallit Bay (86036, 86041) and two Tuktoyaktuk Harbour stations 
sampled in 1986, in comparison to Secchi depth and salinity. 

Station Date Extinction Station Secchi Surface Salinity 
Coefficient Depth Depth (Practical Scale) 

(m' (m) (m> 

86068 18 August 0.04 51 14.8 31 
86036 23 July 0.23 5 0.8 25 
86041 26 July 0.33 6 0.9 30 
86THS 07 August 0.48 23 1.2 12 
86THN 07 August 0.71 22 0.3 10 



Table 22. Photosynthetically available irradiation (m~.m-*'.min-~) data for pre- and post-scraping of underice surfaces in 1987. 

Prof l le 
Sample 
Nunber 

Quadrant Under ice 
Number Surface 

Surf ace 
Sensor 
Reading 

40.0 
40.7 
40.5 
38.3 
37.9 
38.2 
35.8 
37.1 

43.0 
42.6 
41.6 
39.9 
38.8 
38.0 
37.6 
38.5 

37.5 
37.8 
38.0 
38.2 
38.0 
38.3 
38.9 
39.3 

56.8 
58.2 
58.2 
58.2 

38.6 
38.8 
38.9 
39.2 
39.3 
39.4 
39.5 
39.7 

Water 
Sensor 
Reading 

Water/ 
Surface 
Ratio 

Snow 
Depth 

Tine (cm) 

Prof i le 
Sample 
Number 

Quadrant Underice 
Number Surface 

Surface 
Sensor 
Reading 

Water 
Sensor 
Reading 

Water/ 
Surface 
Ratio 

Snov 
Depth 

Time (cn) 



Tab1 e 22. Photosynthetically available irradiation (rn~.rn-**rnin-l) data for pre- and post-scraping of underice surfaces in 1987 (CONTINUED). 

Prof lle Surface Water Water/ Snow Profile Surface Water Water/ Snow 
Sample Quadrant Underlce Sensor Sensor Surface Depth Sample Quadrant Underlce Sensor Sensor Surface Oepth 
Number Number Surface Reading Reading Ratto Time (a) Number Number Surface Reading Reading Ratio Tine (ca) 

Pre-scrape 
Post-scrape 
Pre-scrape 
Post-scrape 
Pre-scrape 
Post-scrape 
Pre-scrape 
Post-scrape 

Pre-scrape 
Post-scrape 
Pre-scrape 
post-scrape 
Pre-scrape 
Post-scrape 
Pre-scrape 
Post-scrape 



Table 23. Photosynthetically ava i lab le  i r r a d i a t i o n  (rn~*rn'~*rnin") data f o r  pre- and post-scraping o f  underice surfaces i n  1988. 

Prof l le Surface Water Water/ Snow Profile Surface Water Water/ Snow 
Sample Quadrant Underice Sensor Sensor Surface Depth Sample Quadrant Underlce Sensor Sensor Surface Depth 
Number Number Surface Reading Reading Ratio Time (cn) Number Number Surface Reading Reading Ratio Time (ca) 



Table 24. I n - a i r  s e n s i t i v i t y  comparison o f  surface sensor (LI-190SA) t o  
underwater sensor (LI-192SA) f i t t e d  w i th  i c e  scraper, 1987. 

Prof  i 1 e Sur f  ace Underwater Underwater/ 
Sampl e Sensor Sensor Surf ace 
Number Read i ng Read i ng Rat io Time 

(m€*i2-min- ' )  (rn~-m'~-min-') 

Table 25. I n -a i r  s e n s i t i v i t y  comparison o f  surface sensor (LI-190SA) t o  
underwater sensor (LI-192SA) f i t t e d  w i t h  i c e  scraper, 1988. 

Prof  i l e  Surf  ace Underwater Underwater/ 
Sample Sensor Sensor Surf ace 
Number Read i ng Read i ng Rat io Time 

( m ~  -i2 - m i  n-') ( m ~  -i2 * m i  n-') 



Table 26. List of scientific naws of  algae collected In the Beaufort Sea study area during 1986 to 1988. ordered 
according to phylogenetic relationships. 

Scientifc Nane and Phylogenetic Relationship Authority Species Code 

Kingdom Protista 
Phylum Chrysophyta 

Class Bacillariophyceae 
Achnanthes taeniata 
hphfprora alata 
Anphfprora gigantea var. septentrionalis 

Anphiprora paludosa var. hy~erborea 
Anphiprora paludosa var. punctulata 
hphora cf .  laevissiaa 
hphora proteus 
Caloneis brevis 
Caloneis llber -- 
Cerataulina pelagica 
Chaetoceros ceratosporun 
Chaetoceros gracilis 
Chaetoceros septentrional is 
Cocconeis placentula var. euglypta 
Cocconeis scutellua var. stauroneifornis -- 
Coscinodiscus sp. 
Coscinodiscus kuetzingii 
Cyclotel la & 
91 indrotheca closteriua 

- 

Oiataa etongatun 
Diploneis incurvata 
Diploneis litoralis var. clathrata 
Diploneis vacillans 
Eunotia lunaris -- 
Fragi laria construens 
Fragilaria islandica 
Fragilaria pinnata 
Fraeilaria striatula 
W h o n e a a  sp. 
W h o n e a a  exiguum 
haphonema kantschaticua 
Gymsiqna cf . kuetzingi i 
Hantzschia weypmxhii 
Liaophora gracil is var. anal ica 
lklosira arctica -- 
Navicula sp. 
Naviwla a 
Navfwla bahuslensis 
Navicula directa -- 
Naviwla directa var. cuneata -- 
Navicula gastrua 
Navicula alacialis 
Navicula gracilis 
Navicula kariana -- 
Navicula maculosa -- 
Navicula marina -- 
Navicula pelaqica 
Navicula pygraea 
Navicula rhynchocephala 
Navicula salinarun -- 
Navicula scopulorum 
Navicula spicula 
Navicula vanhoeffenii 
Navicula vitrea -- 
Neidiua bisulcatum 
Neidiun bisulcatun cf. var. undulata 

Grunow 1880 
(Ehrenberg 184O)Kutzing 
(Grunow) Cleve 1880 
Cl eve 
(Grunow) Cleve 1880 
k. Snith 1853 
(Grunow) Cleve 1880 
(Grunow) Cleve 1880 
(Gregory 1857) Cleve 1895 
Gregory 1857 
(Gregory 1857) Cleve 1894 
(Un. Smith 1853) Cleve 1894 
(Clwe 1889) Hendey 1937 
Ostenfeld 1910 
Paulsen 1905 
Ostrup 1895 
(Ehrenberg 1854) Grunow 1884 
Rabenhorst 1864 

Schidt 1878 
(Ehrenberg 1844) Kutzing 
(Ehrenberg 1839) Reimann et Lewin 
(Lyngbye 1819) Agardh 1824 
(Gregory 1856) Cleve 
(Ostrup 1895) Cleve 
(A. Schmidt 1875) Cleve 
(Ehrenberg 1831) Brebisson 
(Ehrenberg 1841) Grunow 
Grunow in Van Heurck 1881 
Ehrenberg 1841 
Lyngbye 1819 
Agardh 1824 
Kutzing 1844 
Grunow 1878 
(Grunow 1860) Cleve 
Grunow 1880 
(Kutzing) Peragal lo 
Dickie in litt. 
Bory 1822 
Grunow 1884 
(Grunow in Van Heurck 1880) 
(Ua. Snith 1856) Ralfs 
Ostrup 1895 
(Ehrenberg 1841) Kutzing 
(Cleve 1873) Grunw 
Ehrenberg 1830 
Grunow in Cleve & Grunw 1880 
Donkin 1871 
Ralfs in Pritchard 1861 
Cleve 1896 
Kutzing 1849 
Kutzlng 1844 
Grunw in Cleve C Huller 1878 
Brebisson in Kutzing 1849 
(Hickie 1874) Cleve 
Gran 1897 
Grunow in Cleve & kller 1879 
(Lagerstedt 1873) Cleve 
Mu1 1 er 1898 



Table 26. List of scientific names of algae collected in the kaufort Sea study area during 1986 to 1988 (CM(TItlLIE0). 

Scientifc Name and Phylogenetic Relationship Authority Species Code 

Nitzschia sp. 
Nitzschia acicularis 
Nitzschia cf. pcuinata 
Nitzschia angularis 
Nitzschia closterium 
Nitzschia cylindws 
Nitzschia friqida 
Ni tzschia laevissi~ 
Nitzschia 10nqiSSi~ 
Nitzschia cf. palea 
Nitzschia plana 
Nitzschia polaris 
Nitzschia seriata -- 
Nitzschia 
Nitzschla sigmidea 
Nitzschfa cf. thernalis 
Pinnularia cf. 
Pinnularia quadratarea 
Pinnularia quadratarea var. constricta 
Pinnularia quadratma vat. 
Pleurosiuma angulatm 
Pleurosi9.a angulatm var. striqosum 
Pleurosi9.a 
Pleuros i9.a elonqatrn 
Pleumsi9.a lonsv. 
Pleurpsi9.a salinarw 
Stauroneis sp. 
Stauroneis cf. linearis 
Stauronei s quadripedis 
Stauroneis septentrional is 
Stephanodiscus astraea 
Synedra acus 
Synedra esctatica 
Synedra hyperbores 
Synedra pulchella 
Synedra tabulata 
Synedra tabulata var. fasciculata 
Tabellaria flocculosa 
Thalassicne~ nitzschioides 
Thalassiosira baltica 
Thalassiosira gravida 
Thalassiosira lacustris 

Class Chrysophyceae 
Chrysochmulina sp. 
Chrysococcus sp. 
Ochronollas sp. 

Class Oictyophyceae 
Ebria tripartita - 

Phylum Chlorpphyta 
Class Chlorophyceae 

Carteria sp. 
Chlaaydwonas sp. 
Chlorococcus sp . 
Kinhneriella lunaris 
Koliella sp. 
F'yranidomms gKlssi 
Schmederia sp. 

Hassal 1845 
(Kutzing 1844) Um. Smith 
(Um. kith 1853) Grunow 
W.. kith 1853 
(Ehrenberg 1839) W.. hith 
(Grunow) Hasle 
Grunw 1880 
Grunow in Cleve & Huller 1882 
(Brebisson in Kutzing) Grunow 
(Kutzing 1844) Wa. kith 
Wa. kith 1853 
Grunow in Cleve & Huller 1882 
Cleve 1883 
(Kutzing 1844) k. Smith 
(Nitzsch 1817) M. Smith 
(Ehrenberg 1841) 
Ehrenberg 1841 
(A. Schmidt 1874) Cleve 
(Ostrup 1895) Heiden 
(Grunw 1680) Cleve 
(Quekett 1848) IC. Smith 
(Ha. kith 1852) Van Heurck 
Grunou 1880 
WII. kith 1852 
Clew 1873 
(Grunow 1878) Grunow 
Vewill 1900 
Ha. Smith 1853 
(Cleve-Euler 1952) Hendey 
Grunow 1884 
(Ehrenberg 1844) Grunow 
Kutzing 1844 
Grunow 1862 
Grunow 1884 
(Ralf s 1844) Kutzing 
(Agardh 1832) Kutzing 
(Lyngbye 1819?) Hustedt 
(Roth 17970 Kutzing 
(Grunow 1862) Van Heurck 
(Grunow 1880) Ostenfeld 
Cleve 1896 
(Grunow) Hasle 
Cl eve 
(Grunw 1863) 
Cleve & Grunow in Cleve & Huller 1878 

Lackey 1938 
Klebs 
Wysotzki 

Lemeruann 

Oiesing 
Ehrenberg 1833 
Fries 
(Kirchner) Moebius 

Parke 
Lemerrann 

Phyl urn Euglenophyta 



Table 26. List of scientific names of algae collected in the Beaufort Sea study area during 1986 to 1988 (CONTINUED). 

Scientifc Name and Phylogenetic Relationship Authority Species Code , 

Class Euglenophyceae 
Euqlena proxima 
Euglena viridis 

Phylum Pyrrophyta 
Class Dinophyceae 

Awphidinium sp. 
6ymodiniln sp. 
Oxytoxln sp. 
Peridinlella catenata 
Prorocentru & 
Protoperidiniun & 
Protoperidinium qlobulus var. 
Protoperidinium grenlandicum 
Protoperidinium pellucidum 

Phyl um Cryptophyta 
Class Cryptophyceae 

Cryptoronas sp. 

Dangeard 1901 
Ehrenberg 1830 

Claparide and Lachmann 
Stein 
Stein 
(Levander) Bal ech 
Sournia 
(Paulsen 1908) Balech 
(Diuald) Balech 
(Uoloszynska) Balech 
Berg 

Ehrenberg 

Table 27. Number of ice algae taxa and dominant taxa with associated snow 
depth and surface salinity data, collected in March, 1987 and 1988. 

Station/ Surface Snow Number Dominant ~ a x a  
A1 gae Salinity Depth of 
Sample (Practical (an) Algae 
Number Scale) Taxa 

87003/1 32 1 49 Diatoma elongatum 
Thalassionema nitzshioides 
Schroederia sp. 

87004/2 0 10 2 Chlamydomonas sp. 

87005/3 28 3 40 Fragilaria construens 
Ni tzschia frigida 
Thalassionema ni tzschioides 

87002/4 10 1 43 Diatoma elongaturn 
Fragilaria striatula 
Thalassionema ni tzschioides 

88001/1 10 7 5 Ni tzschia frigida 
Chrysococcus sp. 
Ochronomas sp. 

' 88003/2 16 4 43 Diatoma elongatum 
Fragi laria striatula 
Ochronomas sp. . 

88004/3 32 5 37 Diatoma elongatum 
Fragilaria striatula 
Ochronomas sp. 

88005/4 33 3 33 Diatoma elongatum 
Fragilaria striatula 
Chrysococcus sp. 



Table 28. Number of ice algae taxa and dominant taxa with associated snow 
depth and surface salinity data, collected in May, 1986 and 1987. 

Station1 Surface Snow Number Dominant Taxa 
A1 gae Salinity Depth of 
Sample (Practical (cm) Algae 
Number Scale) Taxa 

Nitzschia frigida 
Fragilaria striatula 
Nitzschia acicularis 

Nitzschia frigida 
Fragilaria construens 
Nitzschia acicularis 

Nitzschia frigida 
.Fragilaria striatula 
Nitzschia acicularis 

Nitzschia frigida 
Fragilaria striatula 

Nitzschia frigida 
Chaetoceros ceratosporum 
Fragi laria striatula 

Nitzschia frigida 
Fra ilaria islandica 
~hayassionema nitzschioides 

Nitzschia cylindrus 
Peridiniella catenata 

Peridiniel la catenata 
Fragi laria i slandica 
Fragilaria striatula 

Nitzschia cylindrus 
Thalassionema nitzschioides 

Fragilaria construens 
Peridiniella catenata 
Koliella sp. 

Nitzschia frigida 
Fragi laria striatula 

Thalassionema ni tzschioides 

Ni tzschia closterium 

Fragilaria striatula 
Cryptomonas sp. 

Nitzschia frigida 



Table 29. Relative abundance of algae s m l e d  f r a  ice cores in 1986. 

A1 gae 
Sample 
Number Species 

Algae 

a 
Saaple 

Abundance lumber Species 

hphiprora gigantea var. septentrional 
hphiprora kjellmanii var. striolata 
hphiprora paludosa 
Arphiprora paludosa var. hyperborea 
Chaetoceros ceratosporum 
Chaetocems septentrionalis 
Diatma elongatw 
Fragilaria construens 
Fragilaria islandica 
Fragilaria pinnata 
Fragilarla striatula 
6anphonema exiguum 
Gollphoneaa kamtschatiwm 
Naviwla bahusiensis 
Navlwla d i m t a  
Naviwla gastrum 
Naviwla salinarum 
Waviwla spicula 
Nitzschia sp. 
Nitzschia acicularis 
Nitzschia frigida 
Nitzschia laevissima 
Nitzschia longissima 
Nitzschia sigma 
Nftzschia sigwldea 
Pinnularia quadratarea var. minor 
Pleurosigma elongatum 
Pleurosign 1 ongum 
Stauroneis cf .  linearis 
Synedra acus 
Synedra camtschatica 
Synedra tabulata var. fasciculata 
Tabellaria flocculosa 
Thalassionema nitzschloides 
Chrysochraulina sp. 
Chrysococcus sp. 
Euglena viridis 

Anphiprora kjellmanii 
hphiprora paludosa 
Amphiprora paludosa var. hyperborea 
Chaetoceros ceratosponm 
Chaetoceros septentrionalis 
Diatom elongatum 
Fragi laria construens 
Fragilarfa islandica 
Fragilaria pinnata 
Fragilaria striatula 
Wavicula sp. 
Navicul a bahusiensis 
Wavicula directa 
Navicula gastrum 
Wavicula salinarum 
Navicula spicula 
Navicula vanhoeffenii 
Witzschia acicularis 
Nitzschia frigida 
Witzschia laevissin 
Nitzschia longissima 

Nitzschia seriata 
Nitzschia sign 
Pinnularia quadratarea 
Pleurosigma angulatum 
Pleurosigma elongatum 
Pleurosigma longum 
Synedra acus 
Thalassionema nitzschioides 
Thalassiosira lacustris 
Thalassiothrix longissima 
Protoperidinicn grenlandicum 
Chlamydmas sp. 
Chrysochnrulina sp. 
Chrysococcus sp. 
Ebria tripartita 
Cryptononas sp. 

Amphiprora gigantea var. septentrional is R 
hphiprora kjcllnnii var. striolata R 
Auphiprora paludosa C 
hphiprora paludosa var. hyperborea R 
hphiprora paludosa var. pundulata R 
Chaetoceros ceratosporum C 
Chaetoceros septentrionalis C 
Fragilaria mstruens A 
Fragilaria pinnata C 
Fragilaria striatula A 
Soaphonema kamtschaticum R 
Navicula bahusiensis R 
Navicula dims R 
Navicula gastru C 
Naviwla salinarum C 
Nitzschia acicularis A 
Nitzschia frigida V 
Witzschia laevissima R 
Nitzschia longissima R 
Nitzschia sigma C 
Pinnularia quadratarea R 
Pleurosfgma clongatum A 
Pleurosign longm R 
Stauroneis quadripedi s R 
Synedra cacrtschatica R 
Synedra tabulata R 
Synedra tabulata var. fascicul ata C 
Thalassionema nitzschioides C 
Protoperidinium grenlandiwm R 
Chlamydaonas sp. R 
Chrysochraulina sp. C 
Chrysococcus sp. C 

Achnanthes taeniata C 
Amphiprora gigantea var. septentrionalis R 
Anphiprora kjel lmanii R 
Auphiprora paludosa C 
Chaetoceros ceratosporua C 
Chaetoceros septentrionalis C 
Cocconeis placentula var. euglypta R 
Diatoma elongatum R 
Fragilaria construens C 

a R = rare; C = cocnon; A = abundant; V = very abundant. 



Table 29. Relative abundance of  algae sampled froll ice cores in 1986 (CONTINUED). 

Algae 
Saaple 
Number Species 

A1 gae 
Sample 

Abundance a Number 

Fragilaria islandica 
Fragilaria striatula 
Saphoneaa kamtschaticun 
Navicula bahusiensis 
Naviala directa 
Navicula gastrum 
Navicula salinarum 
Nitzschia acicularis 
Nitzschia frigida 
Nitzschia laevlssima 
Nitzschia longissiw 
Nftzschia polaris 
Nitzschia sigma 
Pinnularia quadratarea 
Pleurosigma elongatum 
Pl eurosigma longum 
Stauroneis cf .  linearis 
Stauroneis quadripedis 
Synedra acus 
Synedra hypcrborea 
Synedra tabulata var. fasciculata 
Tabellaria flocculosa 
Thalassioneaa nitzschioides 
Protoperidinium grenlandicun 
Chlamydaonas sp. 
Chrysococcus sp. 
Ebria triwrtita 

Aaphiprora kjellnnii 
hphiprora paludosa 
Aaphiprora pal udosa var . hyperborea 
Caloneis brevis 
Caloneis liber 
Chaetoceros ceratosporum 
Chaetoceros septentrionalis 
Fragilaria construens 
Fragilaria islandica 
Fragilaria pinnata 
Fragilaria striatula 
-honema e x i g u ~  
Navicula bahusiensis 
Navicula direda 
Navicula gastnn 
Navicula salinarum 
Nitzschia acicularis 
Nitzschia frigida 
Mitzschia laevissin 
Nitzschia longissima 
Nitzschia sigma 
Pinnularia quadratarea 
Pleurosigma elongatm 
Stauroneis quadripedi s 
Synedra acus 
Synedra hyperborea 
Synedra tabulata 
Tabellaria flocculosa 
Thalassionena nitzschioides 
Protoperidinium globulus var. ovatum 
Protoperidinium grenlandicum 

Species  bund dance^ 

Chrysochkul ina sp. 
Chrysococcus sp. 
C r y p t m a s  sp. 

Anphiprora kjell~ni i var, striolata 
Aaphipmra paludosa var. punctulata 
Chaetoceros ceratosporum 
Chaetoceros septentrionalis 
Cocconeis placentula var. euglypta 
Eunotia lunaris 
Fragilaria construens 
Fragilaria islandica 
kphonema kamtschaticun 
Navicula directa 
Navicul a g a s t m  
Navicula salinarun 
Navicula spicula 
Neidium bisulcatun 
Nitzschia acicularis 
Nitzschia angularis 
Nitzschia frigida 
Nitzsdia longissima 
Nitzschia polaris 
Nitzschia sigma 
Pinnularia quadratarea 
Pleurosigna angulatun 
Pleurosigma elongatum 
Pleurosigna longum 
Synedra acus 
Synedra hyperborea 
Synedra tabulata 
Thalassioneaa nitzschioides 
Rotoperidiniun grenlandicua 
Chlamydaonas sp. 
Chrysochroaul ina sp. 
Chrysococcus sp. 

Cocconeis scutel lua var. stauroneifomis . 
Diatoaa elongatum 
Fragilaria construens 
Fragilaria islandica 
Fragilaria striatula 
Navicula maculosa 
Navicula sal inarum 
Nitzschia acicularis 
Nitzschia cyl indrus 
Nitzschia polaris 
Nitzschia sigma 
Synedra tabulata 
Tabel laria f locculosa 
Grnnodiniun sp. 
Peridiniella catenata 
Protoperidiniun bipes 
Koliella sp. 
Cryptomonas sp. 

Coscinodiscus kuetzingi i 
Fragilaria islandica 
Fragilaria striatula 

a R = rare: C = connon; A = abundant; V = very abundant. 



Table 29. Relative abundance of algae sampled f m  ice cores in 1986 (CONTINUED). 

Algae 
W l e  
Number Species 

Algae 
Sample 

&undancea Number Species 

Navicula sp. 
Nitzschia polaris 
Gymnodinium sp. 
Peridiniella catenata 
Protoperidinium bipes 
Chlamydollonas sp. 
Koliella sp. 
Cryptollonas sp. 

hphiprora kjellmanii 
Fragi laria construens 
Fragilaria islandica 
Fragilaria pinnata 
Navicula bahusiensis 
Navicula salinarm 
Nitzschia cylindrus 
Nitzschia polaris 
Pinnularia quadratarea 
Thalassionw nitzschioides 
Thalassiosira baltica 
Thalassiosira gravida 
Thalassiosira lacustris 

Peridiniella catenata 
Promcentrum rampi 
Rotoperidiniua pellucidum 
Chlorou~cus sp. 
Koliella sp. 
Cryptollonas sp. 
Euglena pmxima 

hphiprora kjellmanii 
Fragilaria construens 
Fragilaria striatula 
Navicul a gastrum 
Nitzschia closterium 
Ni tzschia cyl indrus 
Thalassionena nitzschioides 
Thalassiosira lacustris 
Gymnodinium sp. 
Peridiniella catenata 
Koliella sp. 
Cryptomonas sp. 
Euglena viridis 

a R = rare; C = conon; A = abundant; V = very abundant. 



Table 30. Relative abundance of algae saapled frm ice cores in 1987. 

A1 gae 
S m l e  
Number Species 

Algae 
Sample 

 bund dance^ Number Species 

hphiprora gigantea var. septentrionalis 
Amphiprora kjel lmani i 
Cocconeis placentula var. euglypta 
Cylindrotheca closterium 
Diatcma elongatum 
Eunotia lunaris 
Fragilaria construens 
Fragilaria islandica 
Fragilaria pinnata 
Fragilaria striatula 
6omphonma exiguum 
kphoneaa katschaticum 
Naviwla algida 
Naviwla bahusiensis 
Navicula directa 
Naviwla directa var. cuneata 
Navicula gastrua 
Navicula kariana 
Navicula rhynchocephal a 
Navicula salinarum 
Navicula spicula 
Neidium bisulcatum 
Nitzschia cylindrus 
Nitzschia frigida 
Nitzschia laevissima 
Nitzschia polaris 
Nitzschia sigma 
Pinnularia cf .  gibba 
Pinnularia quadratarea 
Pleurosigma angulatum var. strigosum 
Pleurosigaa elongatm 
Pleurosigma salinam 
Staumneis quadripedis 
Synedra acus 
Synedra hyperborea 
Synedra tabulata var. fasciculata 
Tabel laria f locculosa 
Thalassionem nitzschioides 
Thalassiosira baltica 
Thalassiothrix frauenfeldii 
Thalassiothrix longissima 
Amphidiniua sp. 
Gy.nodinium sp. 
Oxytoxum sp. 
Schroederia sp. 
Chrysochrollul ina sp. 
Chrysococws sp. 
Ochronoaas sp. 
Cryptomonas sp. 

2 Chlaydolonas sp. 
2 Ochroncmas sp. 

3 pphiprora gigantea var. septentrionalis R 
3 Amphiprora kjellmanii R 
3 Amphora proteus R 
3 Caloneis brevis C 
3 Chaetoceros ceratosporua R 
3 Cocconeis placentula var. euglypta R 

Eunot la lunaris 
Fragi laria constrwns 
Fragilaria islandica 
Fragilaria pinnata 
Fragilaria striatula 
6omphoneaa sp. , 

6omphonema exiguum 
6omphonema kamtschaticum 
Hantzschia ueyprechii 
Navicula directa 
Naviwla gastrum 
Navicula glacialis 
Navicula kariana 
Navicula maculosa 
Navicula pelagica 
Navlcula spicula 
Neidium bisulcatum 
Nitzschia frigida 
Nitzschia sigma 
Nitzschia cf. therwlis 
Pinnularia quadratarea 
Pinnularia quadratarea var. constricta 
Pleuros1g.a elongatum 
Pleurosigma longum 
Synedra a w s  
Synedra hyperborea 
Thalassioneaa nitzschioides 
Thalassiosira lacustris 
Thalassiothrix longissima 
Gymodinium sp. 
Protoperidinica grenlandicum 
Carteria sp. 
Chlorococcus sp. 
Koliella sp. 

Anphiprora kjel lmanii 
Calonei s brevi s 
Caloneis liber 
Chaetoceros ceratosporum 
Cocconeis placentula var. euglypta 
Coscinodiscus kwtzingii 
Diatom elongatum 
Fragilaria construens 
Fragilaria islandica 
Fragilaria pinnata 
Fragilaria striatula 
Gmphonema sp. 
Gmphonema exiguum 
Gmphoneaa kamtschaticua 
Navicula bahusiensis 
Navicula directa 
Navicula gastrum 
Navicula maculosa 
Navicula sal inarum 
Navicula spicula 
Neidium bisulcatum 
Neidium bisulcatum cf. var. undulata 
Nitzschia laevissima 
Nitzschia longissima 

a R = rare; C = c m o n ;  A = abundant; V = very abundant. 



. . 
Table 30. Relative abundance of algae saapled from ice cores in 1987 (CONTINUED). 

Algae 
Sample 
Number Species 

Algae 
Sanpl e 

  bun dance^  umber Species &undancea 

Nitzschia cf. palea 
Nitzschia sigma 
Pinnularia cf. gibba 
Pinnularia quadratarea 
Pleurosigua sal inarw 
Stauronei s quadripedis 
Synedra tabulata 
Thalassionema nitzschioides 
Thalassiosira lacustris 
Thalassiothrix longissin 
hphidiniun sp. 
Protoperidinium grenlandicum 
Chlorococcus sp. 
Kirchnwiella lunaris 
Pyraaidownas grossi 
Chrysochrollulina sp. 
Chrysoa~cus sp. 
Ochronons sp. 
Cryptownas sp. 

Achnanthes taeniata 
hphiprora alata 
Aaphiprora gigantea var. septentrional i s 
hphiprora kjellmanii 
hphiprora pal udosa 
Caloneis brevis 
Caloneis liber 
Cerataulina pelagica. 
Chaetoceros ceratospowm 
Chaetoceros septentrionalis 
Fragilaria construens 
Fragilaria pinnata 
Fragilaria striatula 
Somphonema exiguum 
Navicula bahusiensis 
Navicula directa 
Navicula gastrun 
Navicula salinarum 
Navicula spicula 
kidium bisulcatun 
Nitzschia acicularis 
Nitzschia frlgida 
Nitzschia longissin 
Nitzschia cf. palea 
Nitzschia polaris 
Nitzschia s i g ~  
Nitzschia cf. thernlis 
Pinnularia quadratarea 
Pleurosigaa clevei 
Stauroneis quadripedis 
Stephanodiscus astraea 
Synedra acus 
Synedra hyperborea 
Synedra pulchel la 
Thalassionema nitzschioides 
Thalassiothrix frauenfeldii 
Thalassiothrix longissiaa 
Amphidinium sp. 
Peridiniella catenata 

Protoperidiniua grenlandicum 
Carteria sp. 
Chlarococcus sp. 
Chrysochromul ina sp. 
Chrysococcus sp. 
Ebria tripartita 
Cryptownas sp. 
Euglena proxi ma 

Chaetoceros septentrionalis 
Cyl indrotheca closterium 
Diaton elongatw 
Diploneis litoralis var. clathrata 
Eunotia lunaris 
Fragilaria construens 
Fragilaria islandica 
Fragilaria striatula 
& @ v a n e m  kamtschaticm 
Licmophora graci 1 is var. angl ica 
Navicula bahusiensis 
Navicula directa 
Navicula gastrum 
Navicula rhynchocephala 
Navicula salinarum 
Navicula scopulorum 
Navicula vitrea 
Neidium bisulcatum 
Nitzschia acicularis 
Nitzschia closterium 
Nitzschia laevissima 
Witzschia plana 
Nitzschia polaris 
Nitzschia sigma 
Pinnularia cf. gibba 
Pinnularia quadratarea 
Pinnularia quadratarea var. constricta 
Stauroneis quadripedis 
Synedra hyperborea ' 

Synedra tabulata 
Synedra tabulata var. fasciculata 
Tabellaria flocculosa 
Thalassionem nitzschioides 
Peridiniella catenata 
Carteria sp. 
Chlmydownas sp. 
Schroederia sp. 
Chrysochrollul ina sp. 
Chrysococcus sp. 
Ochronwas sp. 
Ebria tripartita 
Cryptmnas sp. 

Chaetoceros septentrional is 
Cocconeis placentula var. euglypta 
Diatma elongatum 
Diploneis incurvata 
Diploneis vacillans 
Eunotia lunaris 
Fragilaria construens 

a R = rare; C = common; A = abundant: V = very abundant. 



Table 30. Relative abundance of  algae sampled f r m  ice cores in 1987 (CONTINUED). 

Algae 
Sample 
Number Species 

Algae 
Sample 

Abundancea Number Species 

Fragilaria islandica 
Fragilaria striatula 
Gomphonema exiguum 
Navicula directa 
Navicula gastrim 
Navicula kariana 
Navicula rhynchocephala 
Navicula salinarum 
Nl tzschia cl osterl w 
Nitzschia frigida 
Nitzschia longissima 
Nitzschia sigma 
Stauroneis quadripedis 
Synedra caatschatica 
Synedra hyperborea 
Tabellaria f locculosa 
Thalassionem nitzschioides 
Gymodinium sp. 
Protoperidinium bipes 
Carteria sp. 
Chlamydomonas sp. 
Chrysochraulina sp. 
Chrysococcus sp. 
Ochrono~s sp. 
Cryptomonas sp. . 

Anphiprora kjel lmanii 
Caloneis li ber 
Cerataulina pelagica 
Chaetoceros ceratosporun 
Chaetoceros septentrionalis 
Coscinodiscus kuetzingii 
Cyclotel la comta 
Fragilaria constrwns 
Fragilaria islandica 
Fragilaria pinnata 
Fragilaria striatula 
Gomphonena exiguum 

Navicula directa 
navicula gastrua 
Navicula glacial is 
Navicula maculosa 
Navicula marina 
Navicula rhynchocephala 
Navicula sal inarum 
Navicula spicula 
Neidlw bisulcatua 
Neidium bisulcatua cf .  var. undulata 
Nitzschia frigida 
Nitzschia polaris 
Pleumsigma clevei 
Staumneis quadripedfs 
Synedra acus 
Synedra hyperborea 
Synedra tabulata var. fasciwlata 
Thalassionena nitzschioides 
Thalassiosira gravida 
Thalassiosira lacustris 
Thalassiothrix longissi~ 
Oxytoxum sp. 
Peridiniella catenata 
Protoperidinim gnnlandicum 
Carteria sp. 
Koliella sp. 
Schroederia sp. 
Chrysochraulina sp. 
Chrysococcus sp. 
Ochronmas sp. 
C r y p t m a s  sp. 
Euglena proxima 

Melosira arctica 
Nitzschia frigida 
Chrysochrmulina sp. 
Chryswnccus sp. 
Cryptmnas sp. 

a R = rare; C = coaon; A = abundant; V = very abundant. 



Table 31. Relative abundance of algae sampled from ice c o r n  in 1988. 

Algae 
S q 1 e  
Number Species 

Algae 
Sample 

 bund dance' Number Species 

Nitzschia frigida 
Gymodinium sp. 
Chlaaydoclonas sp. 
Chrysococcus sp. 
Ochronaas sp. 

Aaphora cf. laevis laevissiaa 
Chaetoceros ceratosporw 
Didtoma elongatum 
Fragilaria construens 
Fragi laria islandica 

. Fragilaria striatula 
60.phonema exigurn 
Somphonema kamtschaticum 
Gyrosign cf . kuetzingi i 
Navicula bahusiensis 
Navicula directa 
Navicula gastrw 
Navicula glacialis 
Navicula gracilis 
Navicula kariana 
Navicula aaculosa 
Navicula marina 
Navicula pygaaea 
Navicula rhynchocephala 
Navicula salinarum 
Navicula spicula 
Neidium bisulcatum 
Nitzschia acicularis 
Nitzschia cf. acuminata 
Nitzschia closteriw 
Nitzschia frigida 
Nitzschia laevissima 
Nitzschia cf. palea 
Nitzschia polaris 
Nitzschia sigma 
Pinnularia quadratarea var. constricta 
Pleurosigma angulatum 
Pleurosigma elongatum 
Pleurosigma longum 
Pleurosigma sal inarum 
Stauroneis septentrionalis 
Synedra hyperborea 
Synedra tabulata var. fasciculata 
Thalassiosira lacustris 
Gymnodinila sp. 
Ochronomas sp. 
Ebria tripartita 
C r y p t m a s  sp. 

Paphiprora kjel lmanii 
Anphiprora paludosa 
Chaetoceros ceratosporum 
Diatcaa elongatum 
Fragilaria construens 
Fragilaria islandica 
Fragilaria pinnata 
Fragilaria striatula 
Gorphonema exiguua 
Gwphonema kamtschaticum 
Gymsigma cf. kuetzingii 

Navicula bahusiensis 
Navicula directa 
Navicula glacial is 
Navicula gracilis 
Navicula kariana 
Ihvicula maculosa 
Navicula spicula 
Nitzschia acicularis 
Nitzschia closterium 
Nitzschia cylindrus 
Nitzschia frigida 
Nitzschia laevissima 
Nitzschia polaris 
Nitzschia sign 
Pleurosigma angul atum 
Pleurosigma elongatun 
Pleurosigma sal inarum 
Stauroneis sp. 
Synedra acus 
Synedra hyperborea 
Synedra tabulata 
Synedra tabulata vat. fasciculata 
Tabellaria flocculosa 
Thalassiosira lacustris 
Gymodinium sp. 
Ochrono~s sp. 

Cerataul ina pelagica 
Chaetoceros ceratosporum 
Chaetoceros graci 1 is 
Chaetoceros septentrionalis 
Diatcaa elongatla 
Fragilaria construens 
Fragilaria islandica 
Fragilaria pinnata 
Fragilaria striatula 
Gmphoneaa exiguum 
Gmphoneaa kaatschaticum 
Hantzschia ueyprechii 
Navicula directa 
Navicula gastrum 
Navicula marina 
Navicula spfcula 
Nitzschia cylindrus 
Nitzschia frigida 
Nitzschia longissima 
Nitzschia sigmidea 
Pinnularia quadratarea var. constricta 
Pleurosigma angulatum 
Pleurosigma angulatum var. strigosum 
Pleurosigma elongatum 
Pleurosigma salinarum 
Synedra hyperborea 
Synedra tabulata var. fasciculata 
hphidinium sp. 
Gy.nodinium sp. 
Pyramidomonas gmssi 
Chrysococcus sp. 
Ochronoras sp. 
Ebria tripartita 

a R = rare: C = c-n; A = abundant; V = very abundant. 



Table 32. Summary data for ice cores sampled for algae, 1986 to 1988. 

A1 gae Station 
Sample Sample Core Ice Snow 

Year Number Number Name fiumber Length Volume Thickness Depth 
(m) (ml) (m) (m) 



Table 33. Ice core chlorophyll g (Chl aJ data for stations sampled in 1986. 

Station Melted 
Sample Core Core Chl 2 Core Core Ice Snow 
Number Number Volume Concentration Length Are2 Chla Thickness Depth 

(ml) (vg/L) (cm) (cm ) (mg.m2) (m) (cm) 



Table 33. Ice core chlorophyll 2 (Chl a) data for stations sampled in 1986 (CONTINUED). 
- -~ -- - , 
Station Me1 ted 
Sample Core Core Chl a Core Core Ice Snow 

Are$ Number Number Volume Concentration Length Chl a Thickness Depth 
(ml) (NIL) (cm) (an ) (ms*m3) (m) (cm) 



Table 34. Ice core chlorophyll a,(Chl aJ data for stations sampled in 1987. 

Station Me1 ted 
Samp1.e Core Core Chl a Core Core Ice Snow 
Number Number Volume Concentraion Length Are3 Chl a Thickness Depth 

(ml) (vg/L) (cm) (n (ms.m3) (m) (n> 



Table 34. Ice core chlorophyll 2 (Chl 2) data for stations sampled in 1987 (CONTINUED). 
- 

Station Me1 ted 
Sample Core Core Chl 2 Core Core Ice Snow 

Are! Number Number Volume Concentration Length Chl a Thickness Depth 
(ml) (vg/L) (m) (WPm3) (m) (cm) 



Table 34. Ice core chlorophyll 3 (Chl aJ data for stations sampled in 1987 (CONTINUED). 

Station 
Sample 
Number 

Core 
Number 

Me1 ted 
Core 

Volume 
(ml) 

Chl g Core 
Concentration Length 

(11g/L) (cm) 

Core 
Areq 
(an 

20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 

20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 
20.27 

20.27 

Ice 
Chl a Thickness 
(ms am=') (m) 

1.49 1.0 

Snow 
Depth 
(cm) 

1.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
3.0 
2.0 
2.0 
3.0 
1.0 
3.0 
5.0 
1.0 
5.0 
1.0 
3.0 
2.0 
2.0 
2.0 
2.0 
1.0 
3.0 
3.0 
5.0 
1.0 
1.0 
2.0 
1.0 

6.0 
11.0 
4.0 
5.0 
4.0 
12.0 
13.0 
5.0 
27.0 
6.0 
4.0 
4.0 
9.0 
14.0 
15.0 
6.0 
15.0 
11.0 
15.0 
5.0 
4.0 
7.0 
9.0 
4.0 
4.0 
5.0 

12.0 
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Table 35. Ice core chlorophyll 2 (Chl aJ data for stations sampled in 1988. 

Station 
Sample 
Number 

Me1 ted 
Core 

Vol ume 
(m1) 

Core 
Number 

Chl 2 Core Core 
Concentration Length Are9 

(vg/L) (cm) (m 

Ice Snow 
Chl a Thickness Depth 
(ms .m3) (m) (an) 



Table 35. Ice core chlorophyll 3 (Chl a) data for stations sampled in 1988 (CONTINUED). 

Station Me1 ted 
Sample Core Core Chl a Core Core Ice Snow 
Number Number Volume Concentration Length Are$ Chla Thickness Depth 

(ml) (MIL) (cm) (cm (ms.m*) (m) (cm) 



Table 35. Ice core chlorophyll 3 (Chl aJ data for stations sampled in 1988 (CONTINUED). 

Station Me1 ted 
Sample Core Core Chl 2 Core Core Ice Snow 
Number Number Volume Concentration Length Are! Chl a Thickness Depth 

(ml) (pg/L) (m) ) (mg.m*) (m) (cm) 



Table 36. Total  suspended solids (TSS) data from i c e  cores sampled i n  1987. 

Sample 
Number 

Tota l  
Weight 

(ms) 

Total 
Vol ume 

(1 1 
TSS 

(ms/ l )  

Table 37. Total  suspended sol ids (TSS) data from i c e  cores sampled i n  1988. 

Sample 
Number 

Total  
Weight 

(ms) 

Total 
Volume 

(1 1 
TSS 

( m s / l )  



Table 38. Depth-frquency. mean and standard deviation (SO) s n w  depth data sampled in 1986. 

Station Snov 
Sample Depth 
Nuaber (a) Frequency 

Station Snov 
Sample Depth 
Nuaber (a) Frequency 

Station Snov 
Sample Depth 
Number (cn) Frequency 

--- - 

13 0.0 24 
13 1.0 22 
13 2.0 35 
13 3.0 45 
13 4.0 44 
13 5.0 58 
13 6.0 21 
13 7.0 27 
13 8.0 16 
13 9.0 16 
13 10.0 16 
13 11.0 10 
13 12.0 7 
13 13.0 8 
13 14.0 4 
13 15.0 5 
13 16.0 6 
13 17.0 2 
13 18.0 3 
13 19.0 5 
13 20.0 3 
13 21.. 0 2 
13 22.0 1 
13 23.0 4 
13 24.0 1 
13 25.0 3 
13 26.0 1 
13 27.0 2 
13 28.0 2 
13 31.0 2 
13 32.0 1 
13 35.0 1 
13 36.0 1 
13 39 .O 1 
13 40.0 1 
Means 7.1 
S.O. 6.8 
Samples = 400 

14 27.0 1 
14 29 .O 1 
14 36.0 1 
14 46.0 1 
14 78.0 1 
b a n =  6.4 
S.O. = 6.5 
Samles = 400 

15 7.0 1 
15 10.0 3 
15 11.0 3 

15 12.0 1 
15 13.0 1 
15 15.0 3 
15 16.0 9 
15 17.0 5 
15 18.0 2 
15 19.0 10 
15 20.0 5 
15 21.0 4 
15 22.0 2 
15 23.0 10 
15 24.0 4 
15 25.0 9 
15 26.0 7 
15 27 .O 7 
15 28.0 8 
15 29.0 8 
15 30.0 14 
15 31.0 4 
15 32.0 3 
15 33.0 8 
15 34.0 5 
15 35.0 11 
15 36.0 6 
15 37.0 3 
15 38.0 6 
15 39.0 5 
15 40.0 2 
15 41.0 4 
15 42.0 4 
15 43.0 4 
15 44.0 2 
15 45.0 2 
15 47.0 1 
15 49.0 1 
15 52.0 1 
15 55.0 1 
15 56.0 1 
b a n s  28.6 
S.D. = 9.4 
Saaples = 190 

16 8.0 10 
16 9.0 5 
16 10.0 6 
16 11.0 3 
16 12.0 3 
16 13.0 5 
16 14.0 1 
16 15.0 3 
16 16.0 5 
16 18.0 1 
16 20.0 1 
16 22.0 1 
16 23.0 2 
16 24.0 1 
16 25.0 1 
b a n =  5.0 
S.D. = 3.5 
Sarrples = 400 

56 3.0 L 
56 5.0 1 
56 6.0 4 
56 7.0 23 
56 8.0 44 
56 9.0 78 
56 10.0 83 
56 11.0 42 
56 12.0 31 
56 13.0 23 
56 14.0 14 
56 15.0 26 
56 16.0 16 
56 17.0 4 
56 18.0 2 
56 19.0 2 
56 20.0 2 
56 22.0 2 
56 23.0 2 
b a n =  10.8 
S.O. = 2.9 
Siuples = 400 

59 8.0 3 
59 9.0 S 
59 10.0 15 
59 11.0 30 
59 12.0 24 
59 13.0 27 
59 14.0 27 
59 15.0 32 
59 16.0 15 
59 17.0 10 
59 18.0 2 
59 19.0 2 
59 20.0 4 
59 21.0 2 
59 22.0 1 
59 23.0 1 
Mean = 13.5 
S.D. = 2.7 
Samples = 200 



Table 39. Depth-frequency. mean and standard deviation (SO) snow depth data sampled i n  1987. 

Station Sncw 
sample Depth 
Number (cm) Frequency 

Station Snow 
Sample Depth 
Number (a) Frequency 

Station Snow 
Sample Depth 
Number (a) Frequency 

16 1.0 4 
16 2.0 54 
16 3.0 34 
16 4.0 2 
16 5.0 4 
16 6.0 1 
Mean = 2.5 
S.O. = 0.9 
Saaples = 99 

17 1.0 58 
17 2.0 79 
17 3.0 21 
17 4.0 11 
17 5.0 10 
17 6.0 8 
17 7.0 2 
17 8.0 1 
17 9.0 1 
17 12.0 1 
Mean = 2.4 
S.D. = 1.7 
Samples = 192 

18 0.0 1 
18 1.0 37 
18 2.0 30 
18 3.0 36 
18 4.0 2 
18 5.0 3 
18 6.0 2 
18 7.0 1 
18 9.0 1 
18 l3.0 2 
18 14.0 1 
k a n a  2.6 
S.D. = 2.2 
Sarples = 116 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
Mean = 
S.O. = 
Samples 

21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
Mean = 
S.D. ,= 
Samples 

23 
23 

23 2.0 122 
23 3.0 52 
23 4.0 35 
23 5.0 28 
23 6.0 20 
23 7.0 20 
23 8.0 14 
23 9.0 7 
23 10.0 11 
23 11.0 3 
23 12.0 5 
23 14.0 2 
23 15.0 2 
23 16.0 3 
23 18.0 4 
23 19.0 1 
23 20.0 2 
23 21.0 3 
23 22.0 1 
23 23.0 1 
23 25.0 1 
Mean= 4.4 
S.D. = 4.2 
Samples = 400 

25 1.0 44 
25 2.0 116 
25 3.0 50 
25 4.0 9 
25 5.0 1 
25 6.0 1 
25 7.0 3 
25 17.0 1 
k a n =  2.3 
S.O. = 1.4 
Samples = 225 

26 2.0 2 
26 3.0 2 
26 4.0 13 
26 5.0 60 
26 6.0 29 
26 7.0 29 
26 8.0 27 
26 9.0 24 
26 10.0 29 
26 11.0 23 
26 12.0 11 
26 13.0 12 
26 14.0 13 
26 15.0 4 
26 16.0 10 
26 17.0 4 
26 18.0 3 
26 20.0 2 
26 21.0 2 
26 24.0 1 
Mean = 8.8 
S.O. = 3.9 
Saaples = 300 



Table 40. Depth-freqency. mean and standard deviation (SD) snow depth data sampled in 1988. 

Station Snow 
Sample Depth 
Number (a) Frequency 

Station Snow 
Saaple Depth 
Number (a) Frequency 

Station Snow 
Sample Depth 
Nrnber (a) Frequency 

16 3.0 5 17 9.0 17 18 14.0 7 
16 4.0 . 2 17 10.0 30 18 15.0 3 
16 5.0 19 17 11.0 20 18 16.0 1 
16 6.0 12 17 12.0 16 18 17 .O 5 
16 7.0 12 17' 13.0 14 18 18.0 2 
16 8.0 21 17 14.0 21 18 19.0 6 
16 9.0 13 17 15.0 48 18 21.0 5 
16 10.0 33 17 16.0 20 18 25.0 1 
16 11.0 29 17 17.0 13 18 26.0 1 
16 12.0 21 17 18.0 19 Mean = 5.3 
16 13.0 13 17 19.0 12 S.D. = 4.7 
16 14.0 21 17 20.0 16 Samples = 400 
16 15.0 37 17 21.0 18 
16 16.0 19 17 22.0 12 19 1.0 66 
16 17.0 7 17 23.0 12 19 2.0 220 
16 18.0 10 17 24.0 7 19 3.0 62 
16 19.0 16 17 25.0 18 19 4.0 16 
16 20.0 20 17 26.0 4 19 5.0 9 
16 21.0 8 17 27.0 5 19 6.0 3 
16 22.0 10 17 28.0 3 19 7.0 4 
16 23.0 13 17 29.0 2 19 8.0 2 
16 24.0 10 17 30.0 6 19 9.0 4 
16 25.0 10 17 31.0 4 19 10.0 5 
16 26.0 5 17 32.0 3 19 13.0 1 
16 27.0 8 17 33.0 2 19 14.0 2 
16 28.0 3 17 34.0 1 19 20.0 1 
16 29.0 5 17 35.0 2 19 21.0 1 
16 30.0 4 17 40.0 2 19 22.0 2 
16 31.0 4 17 41.0 1 19 24.0 1 
16 34.0 1 Mean = 16.0 19 30.0 1 
16 35.0 2 S.D. = 7.1 k a n a  2.8 
16 36.0 2 Samples = 400 S.D. = 3.1 
16 37.0 1 Sariiles = 400 
16 40.0 1 18 1.0 33 
16 42.0 1 18 2.0 92 20 1.0 2 
16 44.0 1 18 3.0 80 20 2.0 43 
Meanx 15.3 18 4.0 41 20 3.0 295 
S.D. = 7.4 18 5.0 34 20 4.0 43 
Samples = 399 18 6.0 16 20 5.0 12 

18 7.0 11 20 6.0 2 
17 2.0 2 18 8.0 11 20 7.0 1 
17 3.0 6 18 9.0 14 20 8.0 1 
17 4.0 5 18 10.0 16 20 13.0 1 
17 5.0 6 18 11.0 7 Mean = 3.1 
17 6.0 8 18 12.0 8 S.D. = 0.9 
17 7.0 12 18 13.0 6 Samples = 400 
17 8.0 13 


