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briefly by Morse in terms of its implications for anatexis by basic magmas
in the Nain area. 1In a final part of the geological report, brief comments
are offered on the petrographic methods used aboard R.V. Pitsiulak.

The second half of this field report concerns operational details;
it includes a narrative statement and comments on hydrography, weather,

flying, subsistence, and other matters of operational importance.

The leaders of the Nain :Anorthosite Project have had two clear goals

in mind. The first was to establish a modus operandi whereby effective,

coordinated geological research could be carried out in a difficult environ-
ment by students and others of diverse talents. The results described in
this report make it clear that we have made a running start toward this
goal. The second goal was to lay a firm foundation of fact upon which
reasonable theories of anorthosite origin can be built, and reasonable
speculations on crustal evolution in the Precambrian entertained. The
realization of this goal lies, of course, at some'distance between several
yvears and infinity, depending on the observer and the kind of detail he
seeks. Again, however, the very substantial discoveries reported herein
by every field worker show that we are well launched on the path of progress.
An enormous amount of work remains to be done before the Nain massif and
its setting can be adequately described, but with the prospect of continuing
NSF support in view, we can at least say that the job no longer looks hope-
less. Supporting studies, particularly in geophysics and geochemistry,
will be essential, and we wish to encourage and support these to the best
of our ability. )

We wish here to acknowledge with gratitude the support of the Na-
tional Science Foundation, our institutions, and our colleagues and others
named and unnamed in this report who have helped in the initiation of this

project.
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Melanocratic layers within the norite contain olivine, opaque oxides,
and augite, and reach ultramafic compositions. The oxide-rich ultramafic
varieties, where fresh, ring under the hammer. The proportion of dark
layers increases toward the east.

Mineral compositions in the few samples examined are intermediate:
An47_38, En58, Fo37 for example. One rare gabbro contains intermediate
augite, andesine, abundant large apatite, and biotite.

Granite occurs in subordinate amounts throughout the field area, but
particularly as small stocks with networks of dikes surrounding them,
cutting the layered mafic complex. Contacts are sharp and angular where
pink, leucocratic biotite granite is involved, and less angular in the case
of foliated, gray granites of somewhat higher color index.

Diabase dikes from 4 cm to 15 m wide occur sparsely throughout the

field area, having in general an E-W strike.

Field Relations

The contact between anorthosite and layered mafic rocks dips verti-
cally to about 50° NE where measured. Structure in the layered complex is
revealed mostly in its eastern part, where layering is abundantly developed.’
The dips are very steep as a rule; both easterly and westerly dips occur,
with northeasterly strikes. East-west strikes occur locally near the
eastern contact of the layered complex with country rocks, suggesting a
sharply transgressive relationship. Near the northwesterly-striking anor-
thosite contact, northerly and NNW strikes are observed in layered rocks,
suggesting a conformable contact.

The age relationship between anorthosite and the layered complex is
suggested by several lines of evidence. Rare, discordant, fine-grained
dikes of noritic appearance are found cutting less mafic rocks of the anor-
thosite~leuconorite mass. Also, tabular to blocky inclusions of coarse
leuconorite, up to 10 m across in size, are found lying parallel to layer-
ing in certain unperturbed but inclusion-rich parts of the far eastern
ultramafic layered sequence. Some of these are indicated by an "LN" symbol
on the geologic map, Fig. 5. These inclusions are tentatively identified
with the anorthosite-leuconorite mass, rather than with a cognate origin
from within the layered complex. Both lines of evidence suggest that the

layered complex solidified later than the anorthosite.
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Anorzﬁosite

Anorthosite nearly surrounds the area covered during the field season.
With few exceptions, the type of anorthosite encountered has been Wheeler's
(1960) pale facies. Dark facies anorthosite was encountered north of Anna-
khtalik Bay at the southern termination of the north-south trending ender-
bitic granulite zone. The contact between dark and pale facies anorthosite
is not exposed, but may be placed within 50 meters in at least two locali-
ties seen. Blocky inclusions of probable pale facies in dark facies near
the cpntact is suggestive that the dgrk facies is here younger. The south-
ern termination of the enderbitic granulites is near or at the dark/pale
anorthosite contact, but whether this is coincidence or of great signifi-
cance is undetermined because of poor exposure in critical areas. North of
Nain Bay, areas of anorthosite near adamellite may be closer in character
to the buff-weathering facies of Wheeler (1960), but in general no system-
atic separation could be made.

For the most part, the anorthosite is very coarse~grained, leuco-
cratic, and has bimodal grain size distribution. Plagioclase up to 25 cm
and orthopyroxene are common in places, often as pegmatoid segregations in
less coarse material. Plagioclase is commonly iridescent in isolated lo-
calities and not obviously in all outcrops. Both plagioclase and pyroxene
commonly show bent, warped and kinked cleavage surfaces.

In the western portion of the mapped area, the anorthosite is strong-
ly foliated and granulated. Large megacrysts are rounded, have augen
shapes and show crushed "tails" aligned parallel to mafic stringers and
elongated crystals which give the foliation. This deformation appears rather
gradually to die out westward but in places gives way very quickly to unde-
formed anorthosite.

Anorthosite directly east of the troctolite in Webb Neck has strong
phase layering, with bands of olivine-bearing mafic and leucocratic anor-
thosite and occasional pyroxenite alternating a considerable distance east-
ward. There is some evidence that deformation has played a strong role in
this area. Considerable shearing and crushing of individual grains and
strong warping of layering attest to this. It is probable, however, that
the layering is at least in part primary igneous phase layering and not
all tectonic in character. The extent of this layering eastward and north-

ward is not at present known but there is the interesting possibility that
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there may be a correlation of these deformational features with those in
the anorthosite to the west of the troctolite. Anorthosite north and south

of the troctolite does not show deformation of this nature or extent.

Troctolite

The Barth Island troctolite has, as suggested by Wheeler's map (1968),
a roughly elliptical shape in plan view. Mineral ratio layering at the
borders dips inward; the inference is that the contacts do also. Dips at
the troctolite margin are steep, except at the northeast margin where layer-
ing is dipping around 30° southwest. The margin of the troctolite is gener-
ally fine to medium-grained and relatively unweathered. These characteris-
tics and the presence of olivine and a dark bronze-colored biotite distin-
guish the troctolite from the fine-grained norite which is superficially
similar.

In places the troctolite is extensively intruded by adamellite near
contacts. Dikes of adamellite far from a major adamellite mass are found
only rarely. Adamellite emplacement did not visibly affect the troctolite
mineralogy or texture even where blocks of troctolite are completely en-

closed in adamellite.

Fine-Grained Norite

Fine-grained norite shares with adamellite a position between anor-
thosite and troctolite, nearly completely around the Barth Island trocto-
lite. The best development of the fine-grained norite is at the northeast
margin of the troctolite, where it is in direct and sharp contact. The
mineralogy of the fine-grained norite is two pyroxenes and plagioclase with
minor opaque oxides and possible minor olivine. Mafic content averages
20-307%. Textural variation is limited to the appearance of 1-3 cm megacrysts
of plagioclase which have the bluish cast and appearance of anorthositic
plagioclase. The megacrysts range from none to around 5-107 of the rock.
Subophitic texture is quite prevalent if weak, but in places the unit be-
comes a fine- to medium-grained, homogeneous granulite. The zone is rather
thick on the northeast margin of the troctolite, and is tentatively corre-
lated with thinner granulite units on the western margin of the troctolite.
Structural position and general mineralogy make correlation with the ender-

bite-free granulite south of Nain Bay also a likelihood.
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Fig. 13. Dispersion chart for orthopyroxene.
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precision for olivine is roughly comparable to that for augite, and lower
because of the relative scarcity of cleavages parallel to the Y indicatrix
exis. In time, a valid estimate of precision will emerge from comparison
of field determinations with electron microprobe grain-mount determinations
on the seme aliquots. For present purposes, the lower precision can be
tolerated, since ranges obteined on plagioclase and orthopyroxene give a
good indication of the varisbility within & hand specimen, and thus permit

inferences to be made as to the extent of adcumulus growth.

-
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Table 1. Specifications of R.V. Pitsiulak

Builder - Lewisporte Shipyards, Lewisporte, Newfoundland

Hull
51.0 x 13.53 x 5.3 ft. Water line 48 ft.
Gross tonnage . 24,36
Register tonnage 16.56

Keel - B.C. fir, 9" x 9"
Stem - Spruce, clad with 3/16" welded steel plate.
T7  Extra curvature at water line for work in ice.
Apron and keelson - Spruce
Deadwood - Spruce
Frames - Lower part birch, upper part spruce, 12" centers
Planking - B.C. fir, 1 1/2"
Deck beams and deck - Spruce
Sheathing - South American greenheart, 1/2"
Transom - B.C. fir, steel plated
Rudder ~ Welded 3/16" steel, on 2" diameter stock

Fastenings - Galvanized steel, 5/8" in deadwoods, 1/2" bolts in clamps,
shelves, floors, bilge ceiling, and planking butts. Planking

to frames and decking to beams, galvanized boatnails.

- Rigging - Two masts and booms for over-side lifting of boats and gear.
Stays of 1/2" wire rope.

Steering - Hydraulic, self-activated, 20" wheel
Bilge Pump - Navy type, 15 gpm. <(hand, auxiliary)

Anchor Windlass - Hydraulic, heavy duty, supplied from pump on main engine

Anchors - 100 1b., 150 1b. fisherman style; 40-1b. Danforth
Chain - 30 fm each anchor, 1/2" galvanized
Machinery - Main engine Volvo Penta MD70B diesel, 117 hp at 2100 rpm.

Warner 73 reverse gear. Water-cooled exhaust out port side;
silencer to be added.

Propeller 32" x 25 bronze, with spare
Shaft 2 1/2" steel

Electrical Lister 4.5 kw air-cooled diesel, generating 110 v.
AC for after laboratory, with battery charger for main storage
batteries. Alternator, 2 kw, off main engine for 32 v. DC
system (engine, lights, and all auxiliary equipment)
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NARRATIVE REPORT

Operations prior to 1 August were conducted on two fronts; one in
the Nain area and a second in the shipyard at Lewisporte, Newfoundland.
The working group, headed by de Waard and Wheeler, reached Nain on 28 June,
and began work soon after. The worrying group was headed by Morse, who
reached the shipyard 22 June, later to be joined by his family, and on 10
July by R. B. Wilcox, Mate, and S. Andersen, Pilot-engineer.

Nain Area, July

The field parties of Rubins and Woodward comprised the initial work-
ing group under de Waard and Wheeler. The notes of Dr. Wheeler furnish the
basis for the following account. The group was generously quartered by
British Newfoundland Exploration Ltd. (BRINEX) in North West River between
the time of their arrival at Goose Bay, Labrador by scheduled airline on 25
June, and the onset of favorable flying weather on 28 June. Chartered Otter
and Beaver aircraft, operating on floats, took the group and their baggage
to Nain, along with a load of early-season fresh food purchased at Goose
Bay. Several days of bad weather followed, permitting organization of field
equipment and purchase of supplementary items in the two local stores.
Valuable assistance was provided in Nain by H. Haynes and S. Andersen.

Canoces were used for travel to the first field area, in order to test
their adequacy as a transportation system for the whole group. The system
proved somewhat unsatisfactory owing to the low capacity of the small canoes;
these will be supplemented in the future for such work by new 17-ft. freighters
of 1600-1b. capacity.

The scheme of early operations was to establish each field camp in
sequence, taking the time to review local and regional geology, develop
working methods, and establish familiarity with rock types and problems.
Communications were established via portable radio to H. Haynes in Nain,
who efficiently maintained a schedule twice daily prior to the established
BRINEX schedule, and when necessary participated in the latter to pass traf-

fic to North West River.
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In Rubins' area, the threads of his Ph.D. research were picked up
and followed to new outcrop localities in the period 3-7 July. The new
localities included Barth I., centrally located in the troctolite body
of that name.

The Rubins party was left to carry on its work on 8 July, when a
fishing boat was summoned by radio from Nain to move the remaining people
to the Webb Neck shore north of Barth I. Here a geological reconnaissance
was made which established the existence of a contact zone involving troc-
tolite, adamellite, granulite, and anorthosite. This contact zone has some
striking similarities to that in Rubins' thesis area to the south, as well
as some intriguing differences which warranted closer investigation. On
the basis of the early visit by de Waard, Wheeler, and the Woodward party,
it was possible to advise Rubins by radio that the area would repay de-
tailed investigation, as anticipated. This report enabled him to plan the
summer's research efficiently.

On 12 July, a fishing boat was again summoned from Nain for the
longer trip to Aulatsivik (Newark) I., where Woodward's base camp was es-
tablished in Ungujivik B. Again, a geological reconnaissance was made,
problems were posed, and the party was left on 16 July to carry on its work,

The Planansky field party arrived in Nain 15 July, and it was arranged
that de Waard would begin his independent research on the anorthosite mar-
gin at Ford Harbour, leaving Wheeler to assist the new team in getting
started. Accordingly, on 16 July, a fishing boat from Nain moved de Waard
to Ford Harbour and took Wheeler back to Nain. The Planansky party joined
this excursion to get a general idea of the region and to begin conferring
on geological problems with de Waard and Wheeler.

‘ After resupplying in Nain, Wheeler accompanied the Planansky party

on 17 July to Ten Mile Bay where a study was begun of The Bridges Layered
Series. Wheeler remained with this party until 27 July, by which time
Rubins was ready to move his base camp to the shore north of Barth I. This
boat trip from Nain provided an opportunity for Wheeler to rejoin the
Rubins party for discussions of work in progress and of the geological re-
connaissance previously made in that area, 8-11 July. Wheeler remained

with the Rubins party until joining R.V. Pitsiulak on 2 August.
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Discussion

The above account helps to illustrate the intended pattern of early-
season operations in the Nain Project. To be sure, the absence of the
vessel caused some differences in the style of operations. 1In retrospect,
the extended presence of senior investigators living ashore with new inves-
tigators during the initial period was beneficial, and perhaps most appro-
priate for the first season's operations, despite some consequent loss of
individual research time by senior personnel. The pattern will be followed
in revised form in future seasons, when the vessel will be available from
the start. There will again be a few days' review of petrography and
problems on the outcrop for each party. Experienced investigators will
want less of this, and new investigators more. Accordingly, an effort will
be made to emplace the experienced field parties first, so that new per-
sonnel can see as much geological variety as possible while they stay with
the vessel in its rounds.

A facet of Labrador research which does not emerge in the above
account is the need to learn how to live comfortably enough to make one's
work effective and rewarding. The editor may be pardoned for some slight
risk of embarrassment to his colleagues in suggesting that this mission
was well fulfilled in 1971 by the extended presence of de Waard and Wheeler

in the field camps.

Kiglapait Area, July

Original plans called for Berg's party and J. A. Speer to reach the
field area on board R.V. Pitsiulak. When it became apparent that they
would lose all of July by doing so, arrangements were made to get them
into a field area which would be at least related to their working area,
and accessible by boat from Nain. 'The house at Village Bay in the Kigla-
pait intrusion was chosen for its convenience as a base camp and its prox-
imity to important outcrops and problems in the intrusion. The party
arrived at Nain on 11 July after an enforced stay in southern Labrador
due to bad flying weather. Ice conditions in Village Bay prevented land-
ing there, and the remainder of the trip was made by boat from Nain. While
at Village Bay, the party visited critical areas of the Kiglapait intrusion

and succeeded in securing specimens from a previously unvisited part of
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the intrusion where it is hoped to find pyroxenes of intermediate composi-
tion to fill an annoying sampling gap.

Because of the remoteness of Village Bay from the Nain working area,
the Berg party was not able to take part in the introductions to research
going on there. Nor was it able to move to its working area on the north-
west edge of the intrusion until the arrival of R.V. Pitsiulak. TIn retro-
spect, it is regrettable that it was not taken directly to Hettasch Lake
or Wendy Bay, although ice conditions may not have permitted landing there
without making many expensive attempts. As it turned out, these investi-
gators lost all of July and some days of August insofar as their own re-
search was concerned; they did at least gain some geological experience,

and they made the best of a bad situation.

Lewisporte, June and July

Vessel construction was delayed by a host of causes, among them a
late start. By the time of Morse's arrival in June, the crew was working an
80-hour week in an attempt to catch up with time. The scheduled delivery
date of 15 June had gone by. Fuel tanks were not delivered because of a
strike at the machine shop which was to make them. A rash of holidays and
long weekends ensued, slowing deliveries of critical items even more. When
the tanks were finally cut and welded, another long weekend intervened
before they could be pressure tested (as required) in the presence of a
Canadian Steamships Inspector. During all this delay, work on the after
cabin house ceased, because the large tanks had to be fitted into the engine
room before the cabin could be closed in.

These remarks only give the reader a taste of the complications and
frustrations encountered. Many decisions and much expediting of materials
were required, and l6-hour days seemed at times to produce only trivial
progress. On 10 July, the work was given a large boost by the arrival of
Mr. R. B. Wilcox, master shipbuilder, veteran of many Arctic explorations
with the legendary Capt. R. A, Bartlett, and old friend and teacher, who
had managed to get clear of numerous responsibilities at home in Maine and
come to us on short notice. His talents were brought to bear with good
effect in numerous departments. Also on 10 July, another boon appeared in

the form of Mr. Sam Andersen, our pilot-—engineer, summoned from his home
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in Nain. His many talents quickly bore fruit in the engine department and
elsewhere.

It is a high tribute to the spirit of the crew and the builder that
they accepted all these interlopers and worked closely with them. All hands,
including wife and daughters, turned to with a will to further the con-
struction, painting, and fitting-out of the vessel.

During this time, communications were maintained with personnel in
the U.S. and in Nain, the latter in part via the vessel's radio, set up in
the shipyard office. Contingency plans were formulated and carried out,
missing supplies were chased down by telephone, and the good progress of
field operations was noted with much satisfaction.

Urgency, combined with one form after another of bad luck, forced a
few changes in construction and machinery. A strike in Sweden prevented
the delivery of the intended 6-kw generator altogether, and a used 4.5 kw
generator was substituted, savings being applied elsewhere. The resulting
110 v. power supply is very adequate for existing equipment, although it
leaves less of a reserve for later additions. An appropriate electric
anchor windlass could not be obtained, in time, and the only hydraulic wind-
lass available at short notice was a large gurdy windlass designed for
hauling fishing gear. This very capable piece of apparatus is a welcome
aid to anchoring, but it weighs about 1000 pounds, and contributes mater-
ially to the problem of balancing the vessel.

At long last, on 22 July, the vessel was launched in appropriate
style by D. F. Morse, who produced a most satisfying burst of champagne
with one characteristically decisive blow. The vessel moved under her own
power to the Government wharf for final fitting.

‘ On the same day, the larger of the two copper fresh water tanks
failed, despite having passed previous tests. This tank is braced against
the frames of the starboard quarter, and is closed in by the counter and
drawers of the after laboratory. Its replacement would have entailed ex-
tensive dismantling and reconstruction. The tank was therefore abandoned.
It was decided to recover most of the lost 75-gal. capacity with two cylin-
drical galvanized steel tanks of 30-gal. capacity each, mounted in the after
peak. These were ordered, and eventually installed and tested in place

on 26 July.
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Also on 22 July, a short circuit occurred in the engine control panel,
destroying the oil pressure and water temperature gauges. Replacements not
being available, these were bypassed, and mechanical gauges were installed
on 26 July.

26 July was a busy day, beginning with compass adjustment. The
vessel was swung with hand lines at the knuckle of the wharf, and simul-
taneously, sextant angles to known objects were measured by the Canadian
Steamships Inspector while magnetic bearings on the fore-and-aft line of
the ship were taken with a Brunton compass on the wharf. The placement of
a single adjusting magnet sufficed to reduce the maximum compass error to
1.5 degrees. The trial run was then held and passed to the satisfaction of

CSI, Builder, and owners.

Lewisporte to Nain, 27-31 July

On 27 July, provisions arrived, and most of the day was spent in
stowing these and tending to the endless details of getting ready for sea.
By suppertime it proved possible to clear Customs with an outward report,
renewable annually, and at 2136 hours we cast off for the outer parts of
Exploits Bay, and for Labrador if all went well.

All did not go well: the hydraulic steering developed an air lock
and its response to port helm became increasingly sluggish. We were amply
forewarned of this possibility, and decided to put up for the night before
correcting the problem. The entrance to Little Bridgeport Harbour was
found with the help of radar, and safely if somewhat erratically negotiated
to a cozy anchorage at about midnight.

The proper maiden voyage began at 0904, 28 July, after air was bled
6ut of the hydraulic lines. A good passage was made in warm, southerly
weather to St. Anthony in northern Newfoundland where we docked at midnight.
Here we topped off fuel tanks on the morning of 29 July, wishing to have a
wide margin for reaching Nain without further delay.

On 29 July, leaving St. Anthony at 0900, a fine run was made in fair
weather past Belle Isle and across the Strait of that name to a familiar
landfall at Camp Islands. From here northward to Cut Throat the quality
of navigational charts has undergone a quantum jump over that of 20 years

past, and with great ease and comfort we ran down to Wall I, and via a buoyed
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passage through Caribou Run to Assizes Harbour, where we stopped for the
required 25-hour oil change. FEngine speed was limited to 1700 rpm during
the 50-hour running-in period; this yielded a comfortable 8 to 8.5 kt.
At Assizes Harbour, radio contact was made with Mr. Haynes in Nain, who in
turn reported to the field teams our position, and predicted our running
time to Nain with what turned out to be great accuracy.

Leaving Assizes Harbour after supper by the narrow northwest exit,
we ran down to Red I., meeting enroute R.V. Maxwell, out of Halifax. We
continued through the evening, steering for Roundhill, a familiar landmark
of southern Labrador. Southeast swells made steering somewhat difficult
owing to the head trim of the vessel, but we continued to make good 8 to
8.5 kt at 1700 rpm. At White Rock we hauled in for Domino Run in the early
hours of morning of 30 July, but here heavy fog was encountered, and a good
few large pieces of ice. Radar and fathometer were used to good advantage
for position control, and radar, augmented by a sharp visual lookout, was
most helpful for locating ice. On clearing Domino Pt. through Mark and
Saddle I., we slowed somewhat to enter Domino Run, which appeared on the
radar screen to be encumbered by a large iceberg., The '"iceberg' soon ap-
peared to be well illuminated, and proved to be the CNR coastal steamer
Bonavista hanging up for the night in the Run. We turned hard under her
stern and passed close aboard to enter Domino Harbour, anchoring in 4 fm at
0345 to await daylight before continuing onward.

The stop at Domino was brief; we were under way again at 0810, 30
July, for what proved to be a fair day and a nostalgic run along a classical
route. To avoid the southeast swell, we elected not to cross the wide mouth
of Groswater Bay, instead running westerly through the islands and past the
bld, nearly abandoned fishing stations in tight harbors whose heyday was a
half-century past. We took the inside run through Indian Tickle, passed
the long-abandoned whaling station at Grady, passed close by the entrance
to Pack's Harbour (where with a big vessel you must enter hard against the
fishing stages built out on the steep, rocky shore), and hauled northward
to South Stag I., the lonely Tumbledown Dick I. in Hamilton Inlet, across
to the Herring Islands, looming as black, surrealistic images out of the
water, and heavily populated with puffins, guillemots, gulls, and numerous

other sea birds. This route took us by suppertime to Cut Throat on the

north side of Groswater Bay.
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From Cut Throat the course leads northwesterly to the Quaker Hat.
Here watches were set, and we ran down to the Ironbound Islands, encounter-
ing in the darkness a fair number of icebergs with their leeward discharge
fields of bergy bits. With radar and lookout, these were handily avoided,
or rarely, penetrated at reduced speed. Reaching the Tronbounds at 0400,
we turned westward and for the second time enjoyed the comforts of modern
charting past Turnavik I., through the Hares Is. to Flagstaff Tickle and so
to Hopedale, the first town of the Labrador trip passed in full view. Now
we were well within Pilot Andersen's home waters, familiar enough to out-
siders with charts, but subject to total recall in his memory, without
charts. Passing through Black Tickle, we negotiated a small-boat route
around the south end of Napartulik I. with the aid of a fathometer and a
bottom watch. Thence northward through Windy Tickle we made good 11 kt.
over the ground for 1/2 hour with wind and tide, the engine now running at
1900 rpm.

Cape Harrigan at the north end of Windy Tickle was avoided by passing
westward through Shoal Tickle, with depth 2 fm. for several miles. Off the
western end of Shoal Tickle, where the bottom is a monotonous 8 fm., the
fathometer suddenly climbed abruptly, and as we stopped we recorded a depth
of 1 fm. over a large, sharp rock. This rock was unknown to us or any of
our subsequent informants. Bearings were taken immediately, and the
hazard's approximate position plotted.

The route from Shoal Tickle leads into the skerry fringe of islands
which shelters the approaches to Nain. Passing the former site of Davis
Inlet, we rounded Porcupine point with steep land close aboard, and nego-
tiated the twisting, deep-water passage to the new Davis Inlet, a handsome
ﬁew town nestled in spruce trees. Then came the long evening run, landlocked
at every turn, past Tunungayualok I., Akpitok I., Nokhalik I., and through
The Bridges Passage to Nain, where Pitsiulak docked at 2215 hr. with 300 gal.
fuel remaining.

A synopsis of the maiden voyage is given below. The trip rarely takes
as little as four days time, and often takes a week if weather or ice con-
ditions are unfavorable. The passage was a good one, testifying to the
good weather and smooth operation of the vessel. As to style, suffice it

to say that the cook baked bread the first day out, served three delicious
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hot meals a day, and stood watch and wheel tricks to boot.

Synopsis of maiden voyage of R.V. Pitsiulak

Left Little Bridgeport Hr., Newfoundland 0904 28 July

Stopped St. Anthony 9 hr., left 0910 29 July
Stopped Assizes Hr. 2 hr., left 1810 29 July
Stopped Domino Hr. 4.5 hr., left 0810 30 July

Engine time 70 hr.

Stopped time 15 hr.

Total 85 hr.

Domino Hr. to Nain,

continuous 34 hr., 305 mi., av. 9 kt.

Crew: S. A, and D. F. Morse, R. B. Wilcox,
S. Andersen; Elise, Anne, and Sophia Morse.

Nain Area, August

Vessel operations began on 1 August, immediately after arrival in

Nain. By 11 August it was possible to file the following report by wire:

DR. RICHARD G. RAY

EARTH SCIENCE SECTION
NATIONAL SCIENCE FOUNDATION
WASHINGTON, D. C. USA

RESEARCH VESSEL PITSIULAK LAUNCHED 22 JULY TRIAL RUN 26 JULY DELIVERY
ACCEPTED 27 JULY. MAIDEN VOYAGE EXPLOITS BAY NFLD TO NAIN LABRADOR 28

TO 31 JULY 85 HOURS LAST 34 CONTINUOUS 305 MILES AVERAGING 9 KNOTS. BEGAN
OPERATIONS NAIN AREA 1 AUGUST. HAVE NOW RESUPPLIED ALL FIVE FIELD PARTIES
AND REVIEWED PROGRESS WITH THEM. LABORATORY OPERATIONAL 11 AUGUST AND
SEVERAL DOZEN MINERAIL DETERMINATIONS MADE. DRILL CORES TAKEN TWO LOCALI-
TIES. NUMEROUS TRACKS SOUNDED IN UNCHARTED WATERS. RESEARCH PARTIES
FLOWN IN EARLY JULY FINDING MUCH OF INTEREST PARTICULARLY IN CONTACT ZONES
ALSO LAYERED ANORTHOSITE AND NORITE. SEASON PROVING GOOD SHAKEDOWN AND
FACILITY OFFERS MUCH PROMISE FOR FUTURE. WISH YOU WERE HERE.

S. A. MORSE
NAIN
11 AUGUST 71

The first task was to pick up Wheeler at the Rubins camp, and move

the Rubins and Planansky parties to new base camps. By midnight of 3



90

August, we were able to reach Berg's party at Village Bay, taking them a-
round Cape Kiglapait to Kiglapait Hr. the following day. Here a rendezvous
was kept with an aircraft, which took most of Berg's base camp inland to
Hettasch Lake. Berg's party then left on foot from Snyder Bay on 5 August
to walk to their base camp, reviewing geology along the way. The vessel
returned to de Waard's camp that day, running a sounding track through Black
I. Tickle in familiar but uncharted water.

Camp moves and resupply activities occupied much of the next three
days. By 8 August we were able to reach our intended operations base at
Nukasorsuktokh Harbour, and to begin a hydrographic survey after putting
Wheeler off for field work. The crew then watered ship, pleased to find a
reasonably good watering place in this island harbor, while Morse and Speer
began sampling operations with a portable core drill. Nukasorsuktokh Hr.,
hitherto uncharted, is very possibly the finest harbor on the coast of
Labrador, and it receives further mention beyond in the section on hydro-
graphy. The geology is very complicated here, so the harbor serves a dual
purpose as a sheltered operational base and research area.

The middle part of August was occupied by frequent camp visits and
resupply trips as we caught up on work in arrears. Interspersed with these
operations were several days devoted to activating the shipboard laboratory
facilities, and to geological reconnaissance on Nukasorsuktokh I. and out-
lying islands. By 11 August the laboratory equipment was fully installed,
and production reached a peak on the evening of 17 August, when 22 mineral

compositions were determined.

Field Conferences

A The first round of field conferences was begun on 20 August. Con-
ferences involve special logistic problems, added‘to those of normal opera-
tions and errands. The vessel's work for 19 August, in preparation for

the conference, was scheduled in advance, and was completed 45 minutes
ahead of schedule. The log of that day is reproduced below to illustrate

what a busy day's operations can be like.

Log for 19 August

0525 pumped ship, Nukasorsuktokh Hr.
0607 underway to Nain
0745-0757  stopped to pick up 20' canoe at Bridges



91

0835 docked Nain. Put stores aboard.

1000 underway to Khauk Hr. with owner of house to be used
for storage.

1040 arrived Khauk, left owner to work on house.

1102 underway to Sachem Bay, Rubins party.

1307 arrived Sachem Bay, hove to while picking up party.

1330 underway to Khauk Hr.

1526 arrived Khauk; anchored. Left 16' canoe, ship's lumber,
excess field gear; picked up house owner.

1605 underway to Palungatak I., Planansky camp.

1655 arrived Pal. I., anchored in 1.5 fm. Took party aboard.

1725 underway Nain.

1825 arrived Nain, left off house owner at dock.

1828 underway to W. Red T., de Waard camp.

2007 arrived W. Red I., put field parties ashore with gear
for night.

2035 underway to Newark I., Woodward camp.

2215 arrived Woodward camp. Anchored. Woodward party taken

aboard for night. Secured.
Lovely day for effective work.
Engine time 14 hr.

The first conference day began at 0715 by picking up the field parties
which had remained at W. Red TI. overnight. Woodward's field area was reached
at 0810, and examination of the geology there occupied the morning. His un-
usual layered complex provided much food for thought and discussion, not to
mention disagreement about directions of tops of igneous layering. The
scene of operations was shifted for the afternoon to de Waard's anorthosite
outcrops at Higher Bight. By mid-afternoon, an hour's cold, windy rain had
made further field work unprofitable, and the conferees returned on board.
Supper was served to 14 people aboard. Radio contact to North West River
produced a forecast from the Goose Weather Office of SE to NE winds and
rain for the following day. Field personnel were returned to their W. Red
I. camps during the evening.

The second conference day saw clearing skies with NW winds, happily
contrary to the forecast. The morning round encompassed de Waard's layered
complex, country rocks, and anorthosite on W. Red I., followed by afternoon
visits to his highly interesting anorthosite contact zone at Higher Bight
and to the Ford Harbour formation at the type locality. The W. Red I. camp
was then broken, and the base of operations transferred to Khauk Hr.

The third conference morning, on 22 August, was devoted to Planansky's
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older layered complex at The Bridges. A deterioration of weather during
the day caused us to cut short the examination of this area, in order to
pay an afternoon visit to Rubins' area on Webb Neck, north of Barth I.
This was followed in late afternoon by a quick visit to the layered anor-
thosite at Tikkoatokhakh Rattle.

A final, partial conference visit was paid on 23 August to Barth I.,
while personnel due to leave on 24 August straightened out their gear and
affairs in Nain.

The conference days were hampered by bad weather, but nevertheless
furnished a good opportunity for investigators and assistants to broaden
their experience of rocks, problems, and interpretations. At the same time,
they showed how the laboratory facilities could be brought more helpfully
to bear on field problems during a normal working season. Such conferences
are an important facet of the entire research program, as they help to set

the context for each investigator's individual research.

Termination of Field Season

Bad weather prevented flying during the period 23-25 August. The
Woodward, Planansky, and de Waard parties were returned to field areas,
while other personnel stored field gear and did local geological work. On
26 August, an Otter aircraft arrived, bringing guest investigators Barton
and Upton, and a visit was made with this aircraft to Berg's camp at
Hettasch Lake, to exchange field assistants. The Otter then returned to
Goose Bay with those personnel who were scheduled to leave early.

The next four days were spent in rounds to the camps, field work, and
visits to sampling sites of interest to the visitors. On 31 August, with
all field parties now aboard, the vessel again travelled around C. Kigla-
pait, to meet Berg's party, who had walked out to Snyder Bay from Hettasch
Lake with their remaining gear. A drill was provided for Berg's sampling
in the Kiglapait Outer Border Zone, and further sampling visits were made
by the visitors in the course of a roving conference in country rocks and
in the Kiglapait intrusion. Once again, the work was cut short by variably
poor weather, although Berg was able to collect a much more detailed suite
of OBZ rocks than any previously in hand. Plans for sampling for U-Pb and

Sr isotope studies in the central Kiglapait intrusion had to be abandoned,
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as were plans for core-sampling for the completion of paleomagnetic studies.
(One such sample was collected in anorthosite in Port Manvers Run enroute
to Snyder Bay.)

The vessel returned to Nain on 2 September, and on the following day
was stripped of her stores and working gear and taken to Khauk Hr., where
she was moored and secured for the fall season.

On 4 September, all non-resident personnel left Nain via charter air-
craft, unfortunately too late in the day to connect with their flights home,

causing several days' delay.

Laboratory Operations

By 11 August, the mullite plate grinder was bolted in place and
hooked up, and the jaw crusher was fastened down in a position convenient
for manual operation. Use of the motor with the jaw crusher will require
rearrangement of the crusher to a fore—and-aft position from its present
thwartships position. The crushing, grinding, sieving, and separation
facilities of the after laboratory permit full processing of normal hand
specimens through comminution stages to bromoform or methylene iodide
separation into heavy and light fractions. These full procedures are suit-
able with samples for which mass-balance geochemical studies are planned.
However, even under the best of conditions, they are time-consuming, and a
greater demand may arise for rapid and rough separation of mafic and light
minerals for optical determinations and electron microprobe grain mounts.
A simplified procedure might involve slabbing or breaking a hand specimen
to get a representative fragment free of weathering; crushing, single-stage
grinding, sieving on bolting cloth, and hydraulic separation in an expen-
dable fluid such as methanol or water. Such a procedure would omit the
simultaneous extraction of a whole-rock split, leaving this procedure to
shore-based laboratories for those selected samples eventually chosen for
whole-rock chemical studies. The details of such a rapid separation pro-—
cedure have not yet been worked out, but the 1971 experience suggests that
a rapid procedure will be preferable for shipboard studies in the future.

Although logistical priorities prevented attainment of high labora-
tory productivity in 1971, we did manage to make some 70 mineral composi-

tion determinations and several dozen routine identifications as well,
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using methods described on an earlier page of this report.

Navigation

On long rums or in fog, dead-reckoning navigation is used and aug-
mented by radar ranges and fixes and by fathometer readings. The accuracy
of existing charts is adequate for position control by radar ranges and
tangents to land, even though bathymetry is lacking in places. For shorter
runs in good visibility, visual pilloting is used, but DR tracks are set
whenever it is convenient to do so in order to keep a record of any abnor-
malities in magnetic compass variation. The availability of radar has
enabled the vessel to make many runs at night and in fog which would be
impossible or dangerous without radar. Some runs under these conditions
have even been made in uncharted waters, using Mr. Andersen's encyclopedic
local knowledge backed up by the fathometer.

Particularly difficult waters are avoided except in conditions of good

visibility, which allow observation of the bottom from deck.

Hydrography

Hydrographic work in 1971 consisted of a harbor survey, several
sounding tracks, and numerous informal investigations of shoals or unknown
areas. Sounding tracks were run whenever possible in uncharted waters,
and tied to published bathymetry. Dead-reckoning tracks were controlled
by conspicuous landmarks, bearings abeam to tangents of land, and radar
ranges. The tracks are summarized below.

A detailed survey was made of "Nukasorsuktokh Harbour" and its
approaches in the period 8-9 August at low water springs, and on 18 August.
The resulting field sheet is reproduced here as Fig. 15, It is remarkable
that no prior survey has been made of this wonderful harbor. We know from
Wheeler (pers. comm., 1971) that Cdr. Wyatt of the Challenger recognized in
1932 the value of this harbor and the larger, northeastern bay of Nukasor-
suktokh I., asserting that the entire British Navy could be accommodated
there. Possibly the pressures of more urgent work prevented his making a
survey at that time. Because of its importance as a base for Project oper-
ations, and its attractiveness as a shelter for vessels passing along the

coast, a formal description and sailing directions are included herewith.
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Fig. 15. Field sheet of "Nukasorsuktokh Harbour" survey. The name of
the harbor is temporary; the name "Wyatt Harbour" will be proposed as

a formal name.
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The name is supplied in inverted commas to signify its unofficial status.
Another name may eventually be submitted for approval by Canadian authori-
ties. The spelling of the island is that used by Wheeler (1953); it

appears as ''Nukasusutok" on chart BA 265 and current maps.

"Nukasorsuktokh Harbour"

56° 21' N, 61° 17' W

"Nukasorsuktokh Harbour" on the south corner of the island of that
name is among the finest on the coast of Labrador. The Harbour is sur-
rounded by high land affording protection in any wind, and offers a wide
choice of anchorages for any but the largest vessels. Water may be ob-
tained at the head of the harbour (North Cove) or from the brook draining
a small pond on the west side. The Harbour is entered from the south, but
small vessels may enter from the east through a narrow tickle with a least
depth of 4 fm. Two rocks (5 and 2 feet) straddle the entrance to the inner
harbour:,, but these have only small shoal areas around them. Small vessels
may use either North Cove or the West Basin for anchorage.

Directions. When entering from the south, a vessel should keep the
easternmost of the two rocks to port for deepest water, and when this is
abeam steer close along the bold eastern shore into the inner harbour. A
least depth of 8 fm. is obtained along this route. When entering between
the two rocks, a vessel should favor the right hand side of the channel,
where a least depth of 3 fm. is found somewhat to the north of the rocks.
By keeping the westernmost of the two rocks to starboard, and favoring the
western shore of the harbour, a least depth of 6 fm. is encountered.

When entering from the east, a vessel should hold to the center of
the narrow tickle between Nukasorsuktokh I. and the small island directly
to the south. A least depth of 4 fm. is obtained in this channel.

The West Basin may be entered by small vessels either through the
very narrow south channel or the somewhat wider middle channel between two
small islands. The North Channel can be entered by motorboats. Both the
south and middle channels have least depths of 2 fm. When entering the
south channel, a vessel should steer close to the bolder northern side.
The middle channel should be entered through the center, avoiding shoal
points on both hands. Anchorage may be found in a 10-fathom hole near the
middle of the basin, or in 6 fm. near the western shore.

North Cove affords good shelter for small vessels, but swinging room
is limited and it may be necessary to moor. Anchorage in 3 fm. is ob-
tained by favoring the northeast side of the entrance. An iron pin is to
be found driven into a crack in a rock just inside the entrance, on the
west side.
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The following sounding tracks were made during resupply and confer-
ence operations:

10 August

Southeast approach to Ungujivik Bay, Aulatsivik (Newark)

I. (about 5 miles)

16 August - West end of Palungatak I.

25 August - Western approach to Ungujivik Bay, Aulatsivik (Newark)
I. (about 5.5 miles)

28 August - Approaches to Young's Harbour, Dog Island

31 August - Wilcox Pen. to Snyder Bay, NW of Kiglapait Mountains

1 September - Mills Harbour, Port Manvers Run

Informal investigations, resulting in short tracks or annotations to
the chart, were made in several areas, most particularly south of Skull TI.

in an area infested with shoals.

Subsistence

Food supplies in field camps centered on freeze-dried packaged meals,
augmented with pilot biscuit and the common staples. Delivery of most
items was effected without delay. The first supplies needed to be flown
in from Goose Bay with the personnel. After the opening of navigation,
supplies were shipped to Nain on coastal freighters and on R.V. Pitsiulak
The field parties used less frozen meat than anticipated, apparently in
the interest of speed of preparation. More normal operations in future
years with more predictable supply visits will probably result in somewhat
more demand for frozen or fresh meat. Fresh vegetables are supplied from
R.V. Pitsiulak when available.
A In the Nain area it is possible and desirable to supplement the im-
ported diet with a variety of fresh delicacies. Chief among these are fresh
cod and arctic char, in season. Unfortunately, the past five years have
witnessed an unprecedented deterioration in the summer cod fishery of Nor-
thern Labrador. The first arrival of cod in the earlier half of the century
commonly fell in early to mid-July. 1In 1968, the first arrival at Port
Manvers was 9 August, and in 1971 our first cod were obtained off the east-
ern end of Paul I. on 12 August. Fishing was spotty throughout August,
although the fish when encountered tended to be large and of good quality.

Rock cod, also of good quality and of larger than normal size in our
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