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ABSTRACT

Labradorite is the principal feldspar in tholeiitic basalt from Deep Sea Drilling Project Site 464, on northern Hess
Rise. Andesine and oligoclase constitute most primary feldspar in the reportedly trachytic rocks from southern Hess
Rise at Site 465. Secondary sanidine(?) has replaced the primary phases at Site 465. The secondary potassium feldspar
probably resulted from reaction of trachyte with potassium-bearing hydrothermal fluids or sea water.

INTRODUCTION

Volcanic flow rocks were cored at Site 464 on nor-
thern Hess Rise and at Site 465 (Hole 465A) on southern
Hess Rise (Fig. 1) during DSDP Leg 62. About 16 cm of
basalt were recovered from Hole 464, and approxi-
mately 24 meters of silicic flow rocks were recovered
from a 64-meter interval through several flows cored at
Site 465. Whole-rock and rare-earth chemical analyses
indicate that the basalt from Hole 464 is tholeiite, a
transitional mid-ocean-ridge basalt (MORB), and that
the flow rocks from Hole 465A are trachytes analo-
ous to differentiated alkali-basalt magmas of oceanic
islands. The basalt is extensively altered, replaced by
calcite, smectite, and mixed-layer clay minerals (see
Seifert and others, this volume). Isotopic data indicate a
hydrothermal origin for the smectites (J. R. O’Neill,
pers. comm.). Sea water is also a possible cause of
alteration.

Feldspars, along with occasional opaque minerals,
are the principal crystalline phases remaining in the
altered volcanic flows from Sites 464 and 465. This
paper describes the feldspar compositions of rocks from
Holes 464 and 465A and relates the compositions to
primary magmatic processes and subsequent alteration.
Analyses were done on the U.S. Geological Survey ARL
EMX-SM electron microprobe in Menlo Park. The
operating conditions were 15 kv accelerating voltage,
0.01 pamp beam current, and 10 pm defocused beam.
Natural feldspars and synthetic feldspar glasses were
used as standards.

RESULTS

The most common feldspar crystal habits are laths
and microlites; phenocrysts occur in samples from the
lowest section of Core 465A-46. Phenocrysts range
from 0.25 to 3.0 mm in maximum dimension; laths and
microlites range from 0.05 to 0.3 mm in length. Simple
Carlsbad and albite twinning are prevalent in pheno-
crysts; only albite twins are evident in laths.

Plagioclase grains from Hole 465A commonly have
altered, spongy cores partly replaced by potassium feld-
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Electron-microprobe analyses of the feldspars are
plotted in Figure 2 and listed in Table 1. For each sam-
ple, groundmass and phenocryst compositions overlap.
The four analyses with highest anorthite values (Anss_ys)
are from a sample of tholeiite from the bottom of Hole
464. The plagioclase analyses of samples from Hole
465A define a fractionation curve (sketched in figure 2)
that reflects slight potassium enrichment paralleling
decreasing calcium content (Angs_). The extremely
high potassium (Or.q) analyses represent cores of
grains, some patchy areas, and rims of plagioclase
grains in the trachytic rocks of Hole 465A.

Analyses that plot off the fractionation trend (with
up to 40% orthoclase) are probably composite analyses
of potassium feldspar and plagioclase zones not re-
solved in the broad defocused beam of the electron
microprobe. The resulting analyses reflect various com-
binations of plagioclase and orthoclase which plot in
metastable fields and off trend. Similarly, whole-rock
analyses (Seifert and others, this volume) with high
potassium produce normative feldspars that also plot in
metastable fields.

Except for the presence of more phenocrysts in the
bottom sections, there is mineralogical uniformity
among the plagioclases in the 64-meter interval sampled
in Hole 465A. The feldspars are neither more sodic nor
potassic down-core, so no differentiation trend is ap-
parent in the several flows of this sampling interval.
Replacement by potassium feldspar in among the Hole
465A samples is also independent of depth in the core.

DISCUSSION

Plagioclase (Anss_4s) from the basaltic flow at the
bottom of Hole 464 is labradorite, one analysis being
slightly more sodic. This composition range is compat-
ible with the tholeiitic basalt host (Carmichael, 1963),
but is slightly more sodium-rich than comparable
MORB plagioclase (Jackson and others, 1976).

Two generations of feldspars are found in the vol-
canic flows cored at Site 465A: an earlier, potassium-
poor plagioclase (Angs_,o) that crystallized from the
volcanic melt, and a later, nearly pure potassium feld-
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Figure 1. Location of Hess Rise and the DSDP sites drilled during Leg 62.

spar (Or.gg). Stewart et al. (1973) have concluded that a
similar chemical and morphological relationship in
plagioclases from DSDP Hole 192 alkali basalt is due to
secondary replacement, as opposed to Xenocryst ac-
cumulation. They also reviewed the work of Carmichael
(1963) and Seck (1971), which demonstrates that such
potassium-rich feldspar cannot be a coprecipitating
phase with plagioclase unless almost pure anorthite is
also present.

No structural information on these feldspars is avail-
able, but similar alkali feldspars in other altered vol-
canic rocks have been identified as the disordered high-
temperature polymorph sanidine (Stewart and others,
1973).

The potassium feldspars are probably the result of
alteration by potassium-bearing hydrothermal fluids
(Humphris and Thompson, 1978; Mottl and Holland,
1978) or sea water (Bloch and Bischoff, 1979; Dal-
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rymple and others, in press). The andesine and oligo-
clase in lavas of Hole 465A are typical of trachytes (Car-
michael, 1965), but could also be hosted by less-differ-
entiated hawaiites or mugearites (Keil and others, 1972).
Plagioclase data do not define a precise whole-rock
composition where that composition is disguised by al-
teration, as in the case of these rocks.
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Figure 2. Ternary molecular An-Ab-Or plot of feldspars from DSDP Sites 464 and 465 on Hess Rise.
Normative-feldspar data (hachured area) are from Seifert et al. (this volume).
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Table 1. Electron-microprobe analyses of feldspars from Hess Rise.

Cations/32 Oxygens Molecular Ratios

Sample Si0;  Al203 CaO0 Na0 K20  Total Si Al Ca Na K Or Ab  An
464-34,CC, 21 cm 5592 2658 945 603 020 9817 10231 5730 1.852 2138 0046 1.1 530 459
54.61 2723 1049 557 009 98.00 10.041 5900 2067 1984 0021 0.5 487 508

5461  27.29 1105 474 070 9839 10.024 5903 2173 1.687 0.163 4.1 419 540

54.80 27.69 11.17 517 0.0 9893 9987 5947 2181 1.826 0.023 0.6 453 54.1

465A-40-3, 31 56.59  26.17  9.59 609 033 9877 10299 5.613 1871 2148 0076 1.9 525 457
5843 2517 811 679 045 9895 10.569 S5.366 1.572 2380 0103 25 587 388

S8.91 2510 7.98 687 046 9932 10.609 5.328 1.539 2398 0.106 2.6 593 381

59.99 2343 653 746  0.61 98.02 10.907 5.020 1.271 2.628 0.142 3.5 650 31.5

60.68 2377 585 7.77  0.78 98,85 10929 5.046 1.128 2715 0.079 44 675 28.1

59.39 24,35 7.09 6.88 0.50 98.22 10.773 5204 1378 2421 0.116 30 618 352

465A-41-2, 82 60.83 2400 588 7.65  0.67 99.03 10922 5078 1131 2661 0.153 39 675 287
rim!  60.70 2503 626 739  0.60 9998 10797 5.248 1.192 2,549 0.136 3.5 657 30.8

cor&' 60.57 2438 624 7.44 062 99.25 10856 5.150 1.199 2587 0.141 3.6 659 305

rim®  58.59 2475 7.8 6.82 058 9793 10.677 5.315 1.402 2409 0.136 34 61.0 355

coraz 63.74 1845 031 034 1518 98.02 11.967 4.083 0063 0.123 3636 951 32 16

rim’. 6430 19.06 063 031 1547 9977 11.884 4.152 0.126 0.110 3.6488 939 28 32

core} 6531 18.48 020 0.3 1456 98.68 12,087 4.030 0.039 0.047 3437 976 13 11

465A-41-2, 137 57.84 2665 8.81 623 041 9995 10367 5.629 1.692 2.166 0.094 2.4 548 428
64.96 1851 023 0.4 1560 99.44 12.018 4,035 0,045 0051 3682 975 1.3 1.2

59.00 2522 .10 7.0 0.59  99.01 10.640 5.360 1.372 2482 0.136 3.4 622 344

core  58.45 2674  8.02 653 040 100.15 10429 5.623 1.532 2258 0.092 24 582 395

rim 5815 2525 743 6.63 046 9793 10.59 5423 1.451 2341 0106 2.7 600 37.2

465A-42-1, 123 57.24  27.04 8.62 617 034 99.40 10308 5738 1.662 2.155 0.077 2.0 553 42.7
59.86 2416 6.9 7.48  0.64 98.34 10.839 5156 1201 2626 0.148 37 661 302

59.92 2472 6.80 7.02  0.64 99.10 10,770 5.236 1.308 2.448 0.147 3.8 627 33.5

59.03 2562 7.80 6.49 043  99.37 10.596 5.420 1.500 2.258 0.098 2.5 586 38.9

465A-42-3, 84 5775 2606 7.89 655  0.44 98.68 10461 5564 1.531 2300 0101 2.6 585 389
core 6457 1831 043 0.3 1605 9949 11.9%0 4.007 0.086 0.046 3.801 966 1.2 2.2

rim  $7.64 2528 7.8  6.60 0.46 97.81 10.537 S5.446 1.534 2338 0.107 27 588 385

59.64 2472 7.3 7.06  0.53 9908 10.734 5243 1376 2463 0.122 3.1 622 347

465A-43-1, 64 64.26 1841 074 043 1559 99.42 11.941 4.032 0.147 0.154 3.694 925 39 37
62.07 2394 506 3.5 6.69 101.31 11.059 5.027 0967 1.229 1.520 409 33.1 26.0

57.53 2619  8.85 629 053 99.39 10384 5573 L711 2202 0.122 3.0 546 42.4

58.47 2559 774 693 046 99.19 10.542 5438 1.495 2423 0107 27 602 371

rim 811 2536 765 651  0.86 98.48 10.560 5.431 1.489 2293 0.9 50 57.6 374

core  63.06 19.11 023 0.8 1653 99.10 11.811 4.217 0.046 0.065 3.950 973 1.6 1.l

5717 2623 827 640 043 98.49 10393 5.619 1610 2254 0.099 25 569 40.6

465A-43-2, 107 rim 5710 2525 802 647  0.67 97.51 10494 5469 1.578 2304 0.157 3.9 57.0 39.1
core  56.80 2625 8.6l 638 044 9849 10345 5635 1.679 2254 0.102 25 559 416

58.03 2654 811 650 051 9970 10.416 5.613 1.560 2260 0.118 3.0 574 396

60.40 2352 576 772 091 9832 10944 5.022 1119 2712 0210 52 670 217

465A-44-2, 37 60.55 2521 692 6.99  0.62 10030 10.749 5275 1315 2407 0.141 3.6 623 340
5973 24.96 699 697 079 9944 10.718 5278 1.343 2425 0.181 46 614 340

65.17 2232 3.63 531 445 100.88 11.480 4.633 0.686 1.812 1.000 286 51.8 19.6

rim! 60,67 23.06 507 777 141 9799 11.032 4.942 0988 2741 0328 8.1 67.6 243

coril 6048 23.15  5.65 7.4l 1.45  98.15 10993 4.958 1.101 2.612 0337 83 645 27.2

rim® 5836 2555 7.54 6.83  0.58 98.86 10.554 5.444 1.461 239 0.133 33 60.0 366

core? 5827 24.68 785 6.69  0.52 98.00 10.631 5306 1.53¢ 2365 0.122 3.0 S8.8 382

465A-46-1, 37 rim!  59.69 24.94 648 7.58  0.82 99.50 10.714 5276 1.245 2.636 0.187 4.6 64.8 306
cor&l 58.40 2646 7.89 666  0.55 99.96 10.450 5579 1.513 2311 0026 32 585 383

rim% 5731 2672  8.54 589 119 9965 10334 5.679 1.649 2060 0273 68 517 414

corsz 5813 2623 825 671 038 9972 10437 5.550 1.587 2343 0.087 2.2 583 39.5

rim?,  58.06 2556 8.1 633  0.85 98.91 10.516 5.456 1.574 2222 0.195 49 557 39.4

cored 6331 1842 031 025 1553 97.83 11,940 4.095 0.063 0092 3.737 960 24 L6

62.63 21,79 397 7.81 2.2 9831 11326 4.644 0.769 2,738 0.488 122 685 193

465A-46-2, 6 59.59 2521 775 6.92  0.51 9998 10.648 5309 1.485 239 0116 29 60.0 37.1
zone! 5680 2591 858 636  0.43 98.08 10384 5.583 1.680 2251 0.100 2.5 559 416

zone® 6033 2491 683 733 0.57  99.97 10757 5233 1304 2534 0129 33 639 329

465A-46-3, 16 zonel 5990 26.04 781 696 053 101.24 10.573 5416 1.478 2383 020 3.0 599 371
zone? 59.42 24.86 634 7.63 058 98.84 10721 5.286 1.226 2670 0.13¢ 33 662 30.4

57.92 2609 809 639 071 9921 10455 5.550 1.565 2235 0.164 4.1 564 39.5

59.45 2502 7.23 7.1 055 99.36 10.680 5.297 1.392 2476 0.126 32 62.0 349

rim 5855 2516 834 577  1.56 99.38 10.579 5.357 1.615 2.023 0360 9.0 50.6 404

core  59.17 2676 8.1 655  0.52 10111 10.460 5.575 1.537 2.245 0.117 3.0 57.6 394

Mote: Rim, core, and zone designations refer to a particular grain, Unlabeled analyses are whole-grain averages.



