fering amounts of dietary calcium on the
CaBP of bone, we placed chicks on a
standard rachitogenic diet (/6) for 2
weeks, and then for 4 weeks on either a
high calcium (2 percent) or a low calcium
(0.1 percent) diet with 0.4 percent phos-
phorus. During the final 2 weeks the
chicks were given 1.3 nmole of vitamin
D; daily. At 6 weeks of age the chicks
were Killed, the tibias were excised and
extracted, and the supernatant solutions
were assayed for CaBP by radioimmuno-
assay as described above. Table 1 shows
(experiment B) that the tibias from
chicks fed a low calcium diet had ap-
proximately a fourfold greater content of
CaBP (460 ng per milligram of protein)
than tibias from chicks fed a high cal-
cium diet (101 ng/mg). Serum calcium
and duodenal CaBP for the chicks on
these diets are also shown in Table 1.
Clearly, the concentrations of CaBP in
both bone and intestine adapt inversely
to reflect the level of dietary calcium.

When the individual segments of tibias
obtained from rachitic (— D) or D-replete
chicks were analyzed for CaBP, we
found that, in the — D state, CaBP was
evenly distributed at a very low level (2.0
to 4.5 ng) in the cartilage plate, spongi-
osa, metaphysis, and diaphysis (see Fig.
1). After 1.3 nmole of vitamin D, was
given daily for 2 weeks, the greatest con-
centration of CaBP was in the spongiosa
(125 ng) and in the cartilage plate (83 ng)
(Fig. 1).

When bone extracts were assayed at
several dilutions the immunodisplace-
ment curve was always parallel to that of
pure intestinal CaBP. According to Ber-
son and Yalow (/7) this suggests appar-
ent identity of immunochemical reactiv-
ity between bone and highly purified
CaBP. The molecular weight of immuno-
reactive CaBP in bone was estimated by
gel filtration on a calibrated Sephadex G-
100 column (1.5 by 85 cm) equilibrated
with 0.1M sodium phosphate buffer, pH
7.4. Two separate preparations of bone
were homogenized (50 percent, weight to
volume) in 0.1M phosphate buffer, pH
7.4, and the extracts were centrifuged at
38,000¢ for 30 minutes. Two milliliters of
the supernatant solution were applied to
the column and 1.2-ml fractions were
collected. The concentration of CaBP in
the various fractions was determined by
radioimmunoassay. The peak of immu-
noreactive CaBP from the bone extracts
consistently eluted earlier than the im-
munoreactive CaBP peak from duodenal
extracts. The bone CaBP (Fig. 2) had an
estimated molecular weight of 34,000
daltons as compared to duodenal CaBP
which is 29,000 daltons on our column.
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[Taylor and co-workers reported a mo-
lecular weight of 28,000 for intestinal
CaBP (3).] The different molecular
weights suggest that the bone CaBP is
not identical to the intestinal CaBP. Al-
so, the calcium binding property of this
protein was demonstrated through use of
the Chelex ion exchange binding assay
u8).

Neither the role of vitamin D in bone
metabolism nor the function of intestinal
CaBP in intestinal calcium translocation
is clear. Thus the bone CaBP might be
involved in any number of metabolic ac-
tivities in bone including bone formation
and resorption. Certainly the identifica-
tion of the existence of a bone CaBP en-
ables us to initiate new biochemical stud-
ies on the effect and mechanism of action
of vitamin D and its metabolites on bone,
both in normal development and in con-
ditions of bone disease. To our knowl-
edge this represents the first unequivocal
demonstration of a vitamin D-dependent
protein in bone.

SyLvVIA CHRISTAKOS
ANTHONY W. NORMAN
Department of Biochemistry,
University of California,
Riverside 92521
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Grand Banks and J-Anomaly Ridge

Based on two lines of evidence, Grad-
stein et al. (1) interpreted the J-anomaly
ridge in the vicinity of Deep Sea Drilling
Project (DSDP) site 384, which bottomed
in basalt (2), as having been part of the
Grand Banks continental block in the
Early Cretaceous. The first line of evi-
dence is that the total subsidence of the
Puffin and Tern wells on the Grand
Banks is similar to that observed at site
384. The second is based on extrapola-
tion of seismic data measured on the
southern Grand Banks to the drill site lo-
cations.

In the absence of other data, these
lines of evidence might imply that the
magnetic J-anomaly is situated on con-

tinental crust. However, they are in-
sufficient to dispel what is now a well-
established sequence of magnetic anom-
alies created by sea-floor spreading pro-
cesses (3, 4). Similarity between the sub-
sidence at site 384 and that on the Grand
Banks continental block does not neces-
sarily imply that the DSDP site is situat-
ed on continental crust. Indeed, rather
large amounts of subsidence of other
aseismic ridges that are situated on oce-
anic crust are well documented (5). Fur-
thermore, the seismic profile shown in
figure 5 of Gradstein et al. (I) does not
traverse site 384 but lies close to the
strike of the Newfoundland Ridge. Any
controversy with respect to the nature of
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the seaward-dipping reflectors beneath land Ridge and not the J-anomaly ridge, ear magnetic anomaly observed on both
reflector C in that figure pertains, there- which traverses normal to it. sides of the North Atlantic Ocean north
fore, to the nature of the Newfound- The J-anomaly is a high-amplitude lin- of the New England Seamounts—Canary

35°N

40°N

30°N

35°N

25°N
Fig. 1. (a) Location of magnetic data in the western Atlantic Ocean. (b) Location of magnetic data in eastern Atlantic Ocean. Solid lines are the

profiles shown in Fig. 2. Dashed lines are additional profiles not shown here. Heavy black dots are the locations of anomalies M0, M2, and M4,
identified in Fig. 2. The locations of multichannel seismic profile A~A’ (/) and DSDP site 384 (2) are also shown.

V) e West
s | | oMO East (rotated)
9 Ve a,,, West
N\ L A’W‘East (rotated)
10 i F2 High amplitude
1 A I Inter. amplitude
R S 30°N
12 A N 17 L . . -
M.‘*‘N!zwio NN\V\\/\/\/\/“ 18 Fig. 2 (left). Total intensity magnetic anomaly profiles projected with azimuths of
Model MNVMW s 140° (western) and 110° (eastern). The profiles have all been transformed to the
36°N M4 M2 m 19 Lower Cretaceous paleomagnetic pole (72°N, 184°E) (8). Identifications are shown
WA - ; 20 for anomalies M0, M2, and M4. Model parameters: top of layer, 6 km; layer thick-
AN } ’\/\“‘\/\/W 21 ness, 0.5 km; remanent magnetization intensity, 0.01 emu/cm?®; 6, 0°; spreading
M5 M3 M1 MO M/\MW 22 rates, 0.85 cm/year in the western Atlantic and 0.80 cm/year in the eastern Atlantic,
~ _'@\'rz'\ _/\/’fi\/\,\/\/\,\ Model Dbased on Mesozoic polarity reversal time scale (9); blocks of normal polarity are
=3 | 2 8° black. The star on profile 2 (western Atlantic) indicates the position of DSDP site
“50 km AN NN 23 384. Fig. 3 (right). Reconstruction for anomaly MO time (~ 108 million years
i 24 before present). North America is kept fixed. Locations of anomalies M0 and M4
; (open circles and triangles) and major bathymetric features on the African plate
=1 have been rotated by — 55.0° about a pole at 65.6°N, 20.2°W (7). The extent of high-
50 km and intermediate-amplitude regions at MO time is indicated by cross-hatching.
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Islands lineament (Fig. 1) and can be
modeled by a zone of anomalous mag-
netization distribution between about
MO and M1 of the Mesozoic sequence of
anomalies (¢). Total intensity residual
magnetic anomaly profiles across the J-
anomaly are shown transformed to the
pole (6) in Fig. 2.

After comparing the transformed pro-
files from south of the New England
Seamounts—Canary Islands lineament
with the model profiles, we can identify
the anomalies M0 to M4 as shown in Fig.
2. We can then trace these anomaly lin-
eations northward into the region where
the high-amplitude J-anomaly had been
previously identified. A positive anoma-
ly is observed over crust just younger
than MO (especially in the eastern Atlan-
tic) and can be shown to be an arti-
fact of the magnetization changes (or
crustal structure) considered responsible
for the unique character of the J-anomaly
and not a manifestation of a field reversal
@).

We have reconstructed the North At-
lantic to its configuration at MO time, us-
ing a finite rotation obtained from well-
determined MO lineations south of the
New England Seamounts and Canary Is-
lands (7) (Fig. 3). The locations of the
anomaly we have identified as MO within
the J-anomaly align very well in this re-
construction. This, we feel, confirms our
interpretation of anomaly MO within the
J-anomaly.

The magnetic anomalies in the region
of the J-anomaly fit very well the models
of the Mesozoic sequence of sea-floor
spreading magnetic anomalies. We be-
lieve that reconstruction to Mesozoic
time, together with the deep-sea drilling
results, unequivocally demonstrates that
these anomalies are indeed part of the
Mesozoic sequence. Consequently, we
conclude that the basement beneath
this region is oceanic, rather than conti-
nental as suggested by Gradstein et al.
).

PHILIP D. RABINOWITZ
STEVEN C. CANDE
DennNis E. HAYEs
Lamont-Doherty Geological
Observatory of Columbia University,
Palisades, New York 10964
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In our recent report (/), we noted that
there is a conflict between the extrapo-
lated results of ‘‘shelf-based’’ geological
and geophysical studies of the area south
of the Grand Banks and the conventional
interpretation of magnetic anomalies in
that area. We welcome the concise dis-
cussion by Rabinowitz et al. of the mag-
netic lineation in the vicinity of the J-
anomaly ridge and of the mirror-image
nature of the lineation on both sides of
the Atlantic Ocean at latitudes 35° to
40°N. Despite these authors’ conclusion
regarding an oceanic origin, we think the
anomalous geological and geophysical
aspects of the J-anomaly ridge area are
too important to be disregarded in favor
of a geomagnetic model, however ele-
gant. For example, the distinctive topo-
graphic and structural features associat-
ed with the J-anomaly (2) cannot be dis-
missed as artifacts of magnetization
changes or crustal structure. Also, in de-
fining the J-anomaly ridge as an aseismic
ridge, Rabinowitz et al. introduce even
more complexity. Detrick et al. (3) noted
that all the aseismic ridges they studied
appear to be aligned along fracture

zones. According to conventional inter-
pretation (¢, 5), the Newfoundland Ridge
is a fracture zone that lies normal to the
trend of the J-anomaly ridge.

One of us (A.C.G.) has discussed mul-
tichannel seismic data from the area of
the Newfoundland Ridge in more detail
6). It is now clear that before a more
comprehensive geological history of the
region is attempted, much more has to
be learned about the physiographic rela-
tionship between the Newfoundland
Ridge and the J-anomaly ridge. Further
multichannel seismic investigations are
needed to determine whether the appar-
ent physiographic connection between
these features reflects structural affinity
as well.

There is no conventional oceanic or
continental model that fits all the avail-
able geomagnetic data on the J-anomaly
ridge. This is a ridge close to the shelf
that (i) originated near sea level, (ii) sub-
sided about as much as the adjacent
shelf, (iii) appears physiographically to
be connected with the Newfoundland
Ridge, which shows ‘‘intrabasement’
reflectors reminiscent of sedimentary
stratification, (iv) has a strong positive
magnetic anomaly that may be due to the
as yet unknown crustal structure, and (v)
as far as known aligns with the docu-
mented magnetic lineation in the area.

We hope debate on this juxtaposition
of oceanic and continental features will
prompt further investigation.

F. M. GRADSTEIN
A. C. GRANT
L. JANSA
Atlantic Geoscience Centre, Geological
Survey of Canada, Bedford Institute
of Oceanography, Dartmouth,
Nova Scotia, Canada B2Y 4A2
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