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will be explained in the next section in the context of a deposi-
tional model for this system.

Model of Sediment Transport

The following conceptual model of the transport of water 
and sediment in the Sand Point–South Bay system is based on a 
process interpretation of the observed bathymetric features and 
stratigraphy, and limited observations of wave fi elds and currents 
around the Sand Point platform and in the Grand Island channel. 
No actual measurements of direction or magnitude of currents 
are presently available.

The most signifi cant observation is the fi eld of sand waves 
within the constricted deeper channel between Grand Island and 
the Sand Point platform. These bedforms clearly indicate strong 
episodic currents that fl ow dominantly to the northeast, out of 
South Bay. Other important observations relate to the fl ow- 
indicative structures of the shoals and channels on the platform.

Winds blowing from the northwest across Lake Superior 
have a fetch approaching 300 km. The strongest winds on Lake 
Superior occur in May and October, as recorded by NOAA Data 
Buoy 45004 (NOAA NDBC, 2013), near the center of the east-
ern basin (47°35′3″ N 86°35′12″ W) and 125 km north of Sand 
Point. Northwesterly winds are either dominant or subdominant 
during spring and fall, accounting for 20%–22% of the average 
wind direction; 35% of the winds above 20 knots (10.3 m/sec) 
blow from the northwest. Signifi cant wave heights in open Lake 
Superior during storms are typically 4–5 m with a maximum of 
~7 m; these waves have periods of 6–8 s up to 11 s, respectively. 
Although these waves shoal rapidly before impacting the Pic-
tured Rocks shore, they still expend tremendous energy to erode 

the cliffs and drive longshore transport. Wave base for typical 
storm waves is 30–50 m, which would move sand on most of the 
shelf north of the Sand Point platform. Wave base for maximum 
storm waves is 75–90 m.

In the proposed model of sediment transport for the Sand 
Point platform, northwesterly winds sustained over several 
days may generate water-level set-up along the south shore of 
Lake Superior of a meter or more. Coauthor Loope, a resident 
of Munising, has observed water-level set-up during storms as 
high as ~3 m; storm surge during the 1989 storm that fl ooded the 
National Park Service building was >2 m. Locally on the west 
side of Grand Island, set-up will be amplifi ed in height as the 
water is forced into the funnel-shaped embayment between the 
headland east of Au Train Bay and Grand Island (Fig. 1B). Under 
these conditions, the water level along the Pictured Rocks shore-
line northeast of Sand Point should be elevated, but not as dra-
matically as west of Grand Island. The resulting pressure gradi-
ent will induce strong fl ow through the narrow channel that is the 
western entrance to South Bay, between the southwestern tip of 
Grand Island and the mainland (Fig. 15A). This storm fl ow would 
elevate the water level in South Bay and exit to the northeast 
through the eastern Grand Island channel. Although the strongest 
current will fl ow through the deeper channel, branched fl ow will 
impact the southwestern margin of the Sand Point platform, and 
fl ow predominantly into the outer channel of the platform. This 
fl ow will rework the sand bodies on the platform at the south ends 
of the outer and inner shoals. Some of the fl ow onto the platform 
will follow a relatively small channel that courses along the tip 
of South Point, near the revetment (visible in Figs. 3A and 6B).

For storm winds from the north to northeast sector, the pres-
sure gradient is effectively reversed, and fl ow through the deeper 
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Figure 15. Conceptual model of water fl ow and littoral transport around Sand Point with storm winds from different directions. (A) Storm winds 
from the northwest quadrant generate a strong current fl owing from the southwest through the deep channel between Sand Point and Grand Is-
land. The gray arrow marks the location of the subaqueous dunes shown in Figure 10. (B) Winds blowing from a narrow sector from the northeast 
produce fl ow toward the southwest through the channel.

 on June 30, 2014specialpapers.gsapubs.orgDownloaded from 

proyster2
Text Box



 Coastal geology and recent origins for Sand Point, Lake Superior 103

channel will be from the northeast into South Bay (Fig. 15B). 
Under these conditions, and also for refracted waves from the 
north-northwest, waves break across the outer shoal of the plat-
form, setting up littoral transport to the southwest that probably 
drives the migration of the shoreface-attached ridges. The unex-
pended momentum of the waves breaking across the outer shoal 
will transport water onto the platform, which exits by fl owing 
southwest through the outer and inner channels on the platform. 
At the southern end of the inner channel on the platform, the 
fl ow bends sharply to the west and follows the north shore of 
Sand Point, and interacts with the sand bodies at the southern 
tip of the inner shoal. It seems unlikely that the hardened shore-
line of the revetment is by itself causing erosion of Sand Point. 
Rather, active erosion of the shoreline occurs where the channel 
meanders toward the shore, including the section protected by the 
revetment. An engineered solution to erosion of the north shore 
of Sand Point should consider the storm-generated currents fl ow-
ing both directions through this narrow but moderately deep (3–
4 m) channel that lies immediately offshore.

Water-level set-up and wave attack from the northwest to 
north-northeast sector also will impact the Pictured Rocks cliffs, 
eroding the sandstone and transporting sand toward the Sand 
Point platform. The entire coastal compartment that may sup-
ply sand to Sand Point extends 15 km northeast to Sail Rock, 
however several submerged bedrock promontories including 
Miners Castle Point are likely to interrupt longshore transport 
and divert sand offshore. For the shore segment south of Min-
ers Castle Point, waves that are energetic, but less vigorous than 
storm waves, will effi ciently sweep sand up the slope of the 
shelf and feed the littoral system and the outer shoal of the Sand 
Point platform. This process of up-slope transport on the inner 
shelf has been observed along ocean coasts, as summarized by 
Schwab et al. (2013). It is possible that sand transported northeast 
through the eastern Grand Island channel will be deposited on 
this moderate-slope shelf only to be swept up onto the outer shoal 
of the platform, forming a partially closed loop. This process of 
up-slope and landward transport suggests another potential sand 
source to build up the Sand Point platform, that is, the glacial out-
wash sediment that was initially deposited down to about what is 
now the 20 m isobath. Some evidence of this proposed process 
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Figure 16. Conceptual model for the evolution of Sand Point, recon-
structed from the preserved geomorphic regions of the modern fore-
land (outlined by light gray dashed lines). (A) Initial phase of cus-
pate foreland developing updrift to the northeast to create the remnant 
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sedimentary foundation; alongshore migration slows and outbuilding 
shifts toward the West. (D) Final stage of development to produce the 
modern emergent Sand Point. Alongshore migration is minimal, and 
outbuilding progradation shifts to the WNW.
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appears in the bedforms on this section of the shelf in the LiDAR 
DEM (Fig. 5A).

The observed stratigraphy of Sand Point can be summarized 
in the context of the proposed model of sediment transport. The 
emergent foreland of Sand Point has migrated alongshore to the 
southwest and built out across the shallow subaqueous platform 
(Fig. 16). The timescales of this evolution will be discussed in 
the next section as the radiocarbon and OSL ages are presented.

By geomorphic interpretation, Sand Point has had at least 
four prior episodes of outbuilding and accretion, as evidenced by 
the preserved succession of beach ridges (Figs. 2A, 16). During 
each phase of this evolution, the northeastern part of the previ-
ous foreland was eroded and the sand reworked to produce the 
next set of beach ridges (Fig. 16). However, in the subsurface, the 
growth of the subaqueous platform dominates the stratigraphy. 
Major packets of sediment are bounded by high-amplitude refl ec-
tive surfaces, and show net progradation to the southwest and 
west. Before the most recent extension that produced Regions 5 
and 6, these sediment packets were deposited into water between 
~15 and 20 m deep, and they lap down onto an undulating surface 
between 20 and 23 m. In the most recent phase, the platform and 
Sand Point itself have migrated to the edge of the steep drop-off 
into the 70-m-deep basin of South Bay. The deepest unit imaged 
beneath Sand Point, below surface E in Figures 14A and 14B, is 
interpreted to be a preexisting foundation onto which the Sand 
Point platform was built; this older, deeper unit could be a thick 
deposit of glacial outwash that partially fi lls the bedrock trough.

AGE MODEL AND EVOLUTION OF SAND POINT

To evaluate the age of Sand Point we use common dating 
methods for determining the age of strandline complexes. First, 
assuming an inverse relationship of beach ridge Region number 
with age, and if each beach ridge represents ~25 ± 5 years—the 
rate assumed by Johnston et al. (2012) for the Au Train beach 
ridge chronosequence—then the 38 beach ridges mapped by 
Castaneda (2009) and shown in Figure 3A correspond to a total 
growth duration of 760–1140 years. Such a result can be consid-
ered only an approximation for the age of Sand Point. Of the four 
ponds cored, Core 4 from pond 4 in Region 2 is geomorphically 
older than Cores 1, 2 and 3 from Region 2. Results from basal 
radiocarbon ages from the ponds are presented next; followed by 
OSL ages from near the crest of beach ridges across Sand Point 
(Fig. 17A).
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Figure 17. Dates from radiocarbon and optically stimulated lumines-
cence (OSL) analyses related to the primary beach ridges of Sand 
Point. (A) Sample sites. (B) Age results, note radiocarbon ages are 
consistent with the relative ages from the geomorphology, but the OSL 
ages are generally much older and considered unreliable due to incom-
plete bleaching. Refer to text for details. (C) Age results plotted on a 
smoothed LiDAR derived topographic profi le. Profi le is a composite of 
three different cross sections.

Radiocarbon Ages

The four sediment cores from the Sand Point ponds (Table 1, 
Fig. 17A) record a similar stratigraphy of peat over sand (Fig. 18). 
Transitional units of peaty sand were identifi ed in cores SP1 and 
SP3, and thin peat units between sand in cores SP3 and SP4. In all 
cores the sand is medium-to-fi ne grained, with either horizontal 
or inclined laminations, and scattered organic fragments through-
out. At the coring sites the elevation of the sand/peat contact is 
between 0.3 and 1.7 m below the level of Lake Superior (183.1 m 
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International Great Lakes Datum of 1985 [IGLD85 datum]). The 
stratigraphy is interpreted to record the transition from a foreshore 
(sand) to paludal (peat) environment. When a new sand ridge 
forms, a wetland may become trapped behind it, in which organ-
ics can begin to accumulate (cf. Thompson, 1992). The interbed-
ding of sand and organics in some of the cores may record fi nal 
construction of the enclosing sand ridge and/or storm events.

Only woody organic material was chosen for radiocarbon 
dating from the four cores, which is supported by the δ13C values 
in Table 2. The peat was dominated by fi brous organic matter 
and aquatic seeds. Samples were chosen from the base of the 
peat as well as from the uppermost sand to constrain the age of 
the contact. Two samples from peat (SP1 and SP3) provided the 
same age of 550–670 cal yr B.P. and are considered minimum 
ages for establishment of the respective wetlands. The more lim-
iting maximum age of 540–650 cal yr B.P. of the two samples 
from sand in SP1 is virtually identical to the age in the peat; thus 
pond 1 is interpreted to have formed between 550 and 670 cal yr 

B.P. Geomorphically, pond 2 is older than pond 1 and the three 
maximum ages from sand just below the contact in core SP2 all 
overlap at the two sigma error range providing a combined range 
of 670–910 cal yr B.P. The most limiting maximum age is the 
youngest age, meaning that the pond formed sometime after 670–
780 cal yr B.P. The single date in core SP3 is a minimum date 
from just above the interbedded sand indicating that the pond had 
formed by 550–660 cal yr B.P. The age for pond 4 also is based 
on one date. Woody organic material was concentrated from the 
 interbedded sand assumed to be reworked from the underlying 
peat. The presence of two older peat units in this core indicate 
that the age of 740–910 cal yr B.P. can only be considered a mini-
mum age; however, the thinness of the older peat units probably 
does not represent more than ~100 years. Based on the available 
radiocarbon data, the ponds increase in age inland, which is con-
sistent with the relative ages from the geomorphology.

OSL Ages

Nine samples were collected for OSL dating across Sand 
Point to determine its age and rate at which the cuspate foreland 
grew. One modern beach sample and eight beach ridge samples 
were collected (Table 3, Fig. 17A). Age results are shown on Fig-
ure 17B and in Table 4. The sample pits at each beach ridge site 
revealed either an A or O soil horizon above either massive or 
laminated sand. While samples were collected as deeply as pos-
sible, the depth was limited by the water table. Other than sample 

TABLE 1. CORING LOCATIONS* 
   

Core Latitude 
(N) 

Longitude 
(W) 

SP1 46.44927° 86.60505° 
SP2 46.44948° 86.60288° 
SP3 46.45112° 86.60214° 
SP4 46.45006° 86.59977° 
   *Geographic Coordinate System WGS_1984. 
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number 2 (1.6 ka), the ages increase inland consistent with the 
relative age dating recorded by beach ridge geomorphology (Fig. 
17B). Beach ridge OSL ages across Sand Point ranged from 
0.62 ± 0.13 ka to 4.92 ± 0.71 ka using the minimum age model 
(Table 4), and are signifi cantly older than the radiocarbon dates 
from intervening ponds.

Although the OSL ages other than sample #2 show the 
expected decrease in age westward as required by the geomor-
phology, the ages are 2–3 times greater than the radiocarbon 
derived ages for the ponds. For example, Pond 1 is assigned 
an age between 540 and 670 cal yr B.P. and OSL age #8 from 
the damming beach ridge is 1.5 ± 0.23 ka. Similarly, Pond 2 is 
assigned an age of <970–780 cal yr B.P. and OSL age #4 from 
the damming beach ridge is 1.95 ± 0.31 ka. The geomorphically 
oldest pond has a minimum age of 740–910 cal yr B.P., and the 
proximal beach ridge was dated at 1.61 ± 0.26 ka. There is a dis-
crepancy in results between the two dating methods.

The discrepancy in age between the OSL and radiocarbon 
dating methods requires some discussion. The sediment geo-
chemistry (Table 4) reveals very low concentrations of radioac-
tive elements that provide a paleodose. Argyilan et al. (2005) 
working to the east of PRNL had similar low concentrations of 
U (average of 0.41 ± 0.1 ppm, n = 17 versus 0.38 ± 0.1 ppm, n = 
8), 50% more Th (average 1.31 ± 0.1 ppm, n = 17 versus 0.86 ± 
0.1 ppm, n = 8), and 1400% more K (average 1.3 ± 0.01% ver-
sus 0.09 ± 0.01%, n = 8) for similarly aged sediment (chemical 

TABLE 2. RADIOCARBON AGES 
   

Lab 14C age δ
13C Material 14C age Calibrated 2σ range Prob. 

 raw   corrected 2σ mean   
AA79701 618 ± 34 –25.3 Wood 613 605 660–550 1 
AA79702 829 ± 34 –26.5 Wood 805 730 780–680 1 
AA79703 874 ± 34 –25 Wood 874 775 830–720 0.73 
     875 910–840 0.25 
AA79704 827 ± 34 –24.5 Wood 835 740 800–680 0.98 
AA79705 644 ± 34 –28.5 Wood 588 615 650–580 0.7 
     555 570–540 0.3 
AA79706 713 ± 34 –29.9 Wood 635 580 610–550 0.58 
     645 670–620 0.42 
AA79707 739 ± 33 –26.7 Wood 712 670 700–640 0.86 
Beta-295066 980 ± 30 –29.6 Wood 900 790 840–740 0.55 
     875 910–840 0.45 

TABLE 3. OPTICALLY STIMULATED LUMINESENCE 
SAMPLE SITES 

   

No. Sample ID Latitude 
(N) 

Longitude 
(W) 

Depth 
(cm) 

1 SPOSL-1 46.45169 86.5984 89 
2 SPOSL-2 46.45151 86.59886 78 
3 SPOSL-3 46.45129 86.60103 83 
4 SPOSL-4 46.4062 86.60321 43 
5 SPOSL-5 46.45085 86.60386 62 
6 SPOSL-6 46.45228 86.60811 48 
7 SPOSL-7 46.45252 86.6054 59 
8 SPOSL-8 46.44705 86.60564 57 
9 modern 46.45363 86.60536 60 

analyses in both studies were carried out by ACT Labs, Ancaster, 
Ontario). However, the low dose rate based on the geochemistry 
is at odds with the OSL ages presumed to be too old. Older ages 
can be explained by incomplete bleaching. The sand is derived 
from Cambrian rocks sourced within only ~250 m to ~3 km from 
where it was deposited. Thus the quartz sediment may not have 
experienced multiple episodes of bleaching and signal storage, 
and, presumably, the sediment is incompletely bleached after 
being buried for ~500 million years. To test whether the sand 
was completely bleached, a modern beach sample was collected 
in January 2013. The result is an age of 0.69 ± 0.31 ka using 
the central age model or 0.26 ± 0.02 ka with the minimum age 
model (Table 4). These results indicate sand is incompletely 
bleached. Similar results have been reported from beaches ridges 
at Tahquamenon Bay from the same bedrock formation (Argy-
ilan et al., 2005; Johnston et al., 2007a).

To further assess the SAR-derived OSL ages, the single-
grain method was used from sand in OSL samples 1 and 5 
(UNL2094 and UNL2098, respectively; Table 4), which span 
the distance between the radiocarbon-dated ponds (Fig. 17). A 
total of 2500 grains were analyzed from each site and only a 
few grains from each site produced meaningful luminescence 
signals. The purpose of the single-grain method was to deter-
mine if the grains were poorly bleached, but because of the low 
signals it was not possible. Alternatively, there may be some 
other systematic problem with OSL dating in this setting. It is 
redeeming to note that OSL has been used successfully else-
where across the Upper Peninsula of Michigan (e.g., Arbogast 
et al., 2002; Loope et al., 2004; Argyilan et al., 2005; Loope et 
al., 2010; Johnston et al., 2012; Loope et al., 2012) with sand 
assumed to have been derived from the same or similarly aged 
bedrock units, but with longer surface exposure to bleach the 
sand completely before burial.

Using radiocarbon ages from basal organics in wetlands 
between successive beach ridges as a method to date beach-
ridge sequences (Thompson, 1992) has been criticized because 
organic accumulation in the wetland may not be coeval with 
ridge emplacement (Larsen, 1994; Lichter, 1997; Thompson and 
Baedke, 1997; Johnston, 2004; Argyilan et al., 2005; Johnston 
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et al., 2012). This has been especially true in the Lake Superior 
basin, which explains why the OSL method has become the 
preferred method (Argyilan et al., 2005; Johnston et al., 2012). 
However, here we have determined that OSL is not the preferred 
method for dating the beaches ridges at Sand Point, forcing us to 
rely on radiocarbon dating of swales behind beach ridges. Before 
accepting the radiocarbon dates as accurate age control on the 
beach ridges, the effects of climate change during the Medieval 
Climate Anomaly (MCA) on lake levels must be addressed.

Recently, Laird et al. (2012) described ~1.5 m lower water 
levels in six small (<80 ha) lakes in northwest Ontario in response 
to drought during the MCA (800–1400 AD or 1200–600 years 
ago [Seager et al., 2007]). Their data demonstrate a widespread 
effect of the MCA. The timing of the MCA is similar to the 
radiocarbon ages from the Sand Point ponds, which prompts the 
hypothesis of whether the beach ridges are older than the pond 
dates because the pond dates record refi lling of the ponds after the 
MCA. We reject this hypothesis for three reasons. First, there are 
numerous OSL ages on beach ridges that record lake-level high-
stands elsewhere around the Lake Superior basin (Johnston et al., 
2012) during the MCA. Second, while the ages for the ponds 
(540–910 cal yr B.P.) do overlap with the MCA, sedimentologi-
cal evidence such as oxidation or pedogenesis in the sand beneath 
the peat was not observed. Third, while a lower water level in 
the Lake Superior basin can draw down groundwater tables, the 
ponds on Sand Point are fed by a stream that has eroded a gully 
and built an alluvial fan over time, suggesting that the Sand Point 
ponds may not be particularly sensitive to lake-level fl uctuations. 
Thus, while MCA and other Late Holocene droughts have been 
described in the Great Lakes region (e.g., Booth et al., 2006), the 
effect on water levels in the Lake Superior basin remain to be 
identifi ed.

A fi nal analysis is to compare the Sand Point data with 
the Au Train Bay strandline complex (Johnston et al., 2012). A 
smoothed LiDAR derived topographic profi le in Figure 17C can 

be used to extrapolate foreshore elevation deposits by subtracting 
2 m from the ground surface for a fi rst approximation (cf. John-
ston et al., 2012). The profi le most closely matches the Au Train 
beach ridge topography and foreshore elevations between 300 
and 900 m distance from the modern shoreline (fi g. 5 of Johnston 
et al., 2012). The Au Train OSL ages have much higher element 
concentrations providing a higher paleodose, with ages between 
1590 ± 160 and 2260 ± 210 for ridges between 300 and 900 m 
distance. The youngest beach ridge data set from Au Train Bay 
where the foreshore elevation and topography of the beach ridges 
rise toward the modern shoreline were not used in the fi nal con-
struction of the Sub-Sault Phase of the Lake Superior hydrograph 
by Johnston et al. (2012) because they were quite different from 
their three other study sites in the Lake Superior basin. At Au 
Train Bay a total of 19 peat and macrofossil radiocarbon dates 
from swales did not result in a satisfactory relationship and is 
explained as a complex paleohydrological response to rising lake 
levels from the past ~1000 years promoting wetland develop-
ment. A direct comparison with Sand Point is not simple because 
the ponds on Sand Point are larger and fed by a stream, and it 
is uncertain if ridge topography and foreshore elevations from 
a small cuspate foreland sheltered behind Grand Island can be 
directly compared to similar landforms in an embayment open 
to Lake Superior.

Response to Late Holocene Lake Level

Lake level has risen ~1.1 m at Sand Point during the Sub-
Sault Phase, which is equivalent in amplitude to the range of 
lake-level fl uctuations during historical time. From OSL dating 
of beach ridges along the southeastern shore of Lake Superior, 
Johnston et al. (2012) determined that the rise started 1060 ± 
100 years ago. The radiocarbon ages of the ponds and enclos-
ing beach ridges in Regions 2 and 3 are of Sub-Sault Phase age 
(Fig. 19). Since Regions 4–6 are younger than Region 3, nearly 

TABLE 4. SINGLE-ALIQUOT REGENERATIVE-DOSE OPTICALLY STIMULTED LUMINESCENCE AGE DATA 
   

Site # UNL # Burial 
depth 

H2O 
(%)* 

K2O 
(%) 

U 
(ppm) 

Th 
(ppm) 

Cosmic
(Gy) 

Dose rate 
(Gy/ka) 

De 
(Gy)† 

No. of
aliquot 

Age 
(ka) § 

1 2094 0.9 17.4 0.04 0.26 0.62 0.19 0.27 ± 0.03 1.39 ± 0.57 54 4.03 ± 0.4 
Minimum Age Model (Galbraith et al., 1999) = 1.35 ± 0.20  4.92 ± 0.71 

2 2095 0.8 8.3 0.03 0.73 1.05 0.20 0.38 ± 0.03 0.64 ± 0.58 50 1.20 ± 0.30 
Minimum Age Model (Galbraith et al., 1999) = 1.62 ± 0.08  1.61 ± 0.26 

3 2096 0.8 5.1 0.03 0.36 0.82 0.19 0.34 ± 0.03 0.74 ± 0.57 53 2.60 ± 0.37 
Minimum Age Model (Galbraith et al., 1999) = 0.65 ± 0.08  1.91 ± 0.32 

4 2097 0.4 17.0 0.03 0.29 0.69 0.20 0.29 ± 0.03 0.56 ± 0.06 50 1.95 ± 0.31 
5 2098 0.6 3.8 0.22 0.37 0.95 0.20 0.51 ± 0.04 0.52 ± 0.06 51 1.02 ± 0.15 
6 2099 0.5 2.2 0.19 0.30 0.89 0.20 0.48 ± 0.04 0.30 ± 0.06 50 0.62 ± 0.13 
7 2100 0.6 4.6 0.12 0.30 0.83 0.20 0.41 ± 0.03 0.36 ± 0.16 50   0.9 ± 0.40 
8 2101 0.6 17.2 0.05 0.43 0.99 0.20 0.34 ± 0.03 0.52 ± 0.06 54   1.5 ± 0.23 
9 3670 0.6 25.9 0.03 0.44 1.35 0.20 0.33 ± 0.02 0.23 ± 0.10 55 0.69 ± 0.31 

Minimum Age Model (Galbraith et al., 1999) = 0.086 ± 0.001  0.26 ± 0.02 
   *In-situ moisture content. 
   †Error on De is 1 standard error. 
   §Error on age includes random and systematic errors calculated in quadrature. 
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all of subaerial Sand Point is interpreted to be of Sub-Sault 
Phase age. This interpretation requires that the OSL ages are 
all too old, here explained by incomplete bleaching of the sand 
and low paleodose rates, and agrees quite well with the earlier 
 estimate for the age of Sand Point based on the number of beach 
ridges making up Sand Point, and the rate at which the adjacent 
Au Train beach ridges form. There remains some uncertainty 
whether much of Sand Point could be associated with the Sault 
Phase based on elevation comparisons with beach ridges in the 
Au Train embayment.

SUMMARY

Sand Point is a small cuspate foreland constructed of sets 
of beach ridges and swales that built out across the distal end 
of a dynamic subaqueous platform. Sand Point is divided into 
fi ve emergent geomorphic Regions consisting of arcuate, mostly 
parallel sets of beach ridges and swales. The platform contains 
shoals with intervening channels extending from Miners Castle 
Point, fed by sand from the cliffs of PRNL. Sand bodies on the 
platform accumulate as shallow shoals, emergent bars, ephem-
eral islands, and sand bodies welded onto Sand Point. Geophysi-
cal data indicates that the subaqueous platform and subaerial 
Sand Point have migrated to the southwest, and rest on a founda-
tion ~23 m below lake level that we interpret as glacial outwash 
partially fi lling a trough carved into bedrock. The present edge of 
the Sand Point platform coincides with the steep drop-off into the 
70-m-deep basin of South Bay. During historical time, the south-
western edge of the platform west of Sand Point has migrated 
fairly consistently to the west. However, the geometry and posi-
tion of the emergent Sand Point has been much more variable 
through time, and cannot be associated directly with changes in 
lake level. Concave gulley heads that are cut into the platform 
edge and slump blocks down the slope seen in the seismic pro-
fi les are evidence of down-slope transport of sediment into the 
deep basin. The strongest currents of this dynamic system fl ow 
episodically out of South Bay to the northeast through the chan-
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Figure 19. Pond ages from Sand Point plotted on the Lake Superior 
paleohydrograph modifi ed from Johnston et al. (2012). The Sand Point 
radiocarbon ages date to the Sub-Sault Phase during which lake level 
rose ~1 m at Sand Point suggesting that most of Sand Point developed 
within the past ~1000 years.

nel between Grand Island and the Sand Point platform where 
large sand waves were observed.

Radiocarbon ages on terrestrial plant macrofossils from 
the base of four ponds on Sand Point range in age between 540 
and 910 cal yr B.P. These data are interpreted to record when 
the individual ponds and enclosing beach ridges on Sand Point 
began forming as lake level was rising slowly during the Sub-
Sault Phase. The older OSL ages with very low paleodoses are 
explained by incomplete bleaching of sand sourced from the 
adjacent ~500-million-year-old sandstone, or some other system-
atic error. The age results suggest that Sand Point began forming 
~1000 years ago, which is consistent with the start of the Sub-
Sault Phase at ~1060 ± 100 years ago.
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